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In 1979-80 the rings of 
Saturn will again be edgewise 
to the Earth and to the Sun. See 
Julius Benton's general discus-
sion on pages 1-5 and John 
Westfall's predictions of some 
rare satellite phenomena on 
pages 5-13. Here are two old 
drawings at past edgewise ap-
paritions, simply inverted views 
with south at the top. Above: 
Latimer J. Wilson, 11-inch re-
flector, 200X, June 14, 1936, 7 
hrs., 48 mins., Universal Time, 
seeing fairly good. B (tilt to 
Earth) = + 0.08 degrees, B' 
(tilt to Sun) = + 2.91 degrees. 
Below: Toshihiko Osawa, 6-inch 
reflector, 230X, October 30, 
1966, 12 hrs., 43 'nips., U.T., 
seeing poor to fair. B = + 0.03 
degrees, B' = -2.04 degrees. 
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Figure 6. Map of the Moon by Thomas Jefferson Jackson See, possibly a naked eye 
observation. Note the wealth of crater detail, Taken from Researches on the Evolution of 
the Stellar Systems, Plate VIII. Comparison to a photograph of the Full Moon will show 
that the "albedo features", the large maria, are crudely and incompletely represented. 
Did See, then, largely ignore albedo features on Mercury in Figure 5, showing craters 
glimpsed at the limit of visibility in a general and stylized fashion? Figures 5 and 6are 
reproduced here through the courtesy of Julian Baum, 

the Full Moon, and appears to be a naked eye drawing, although it is presented as a map. 
It shows a surprising amount of detail, and may be used as circumstantial evidence of 
See's visual acuity at that period. I must also thank Walter Haas for providing data 
from The American Ephemeris and Nautical Almanac for 1901. and invaluable comments; also 
William Graves Hoyt, Lowell Observatory; Dr. Joseph Marcus, Comet News Service, MacDonnell 
Planetarium; and Mrs. E. Barker, Librarian of the British Astronomical Association. 
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1. Hoyt, W.G., Lowell and Mars, (University of Arizona Press, 1976), Chapter 8 etseq. 
Private communications 1978, October 16 and November 27. 

2. See, T.J.J., Researches on the Evolution of the Stellar Systems, 2 volumes (Lynn, 
Mass: Thos. P. Nicols & Son, 1910), Vol. II, Pp. 349-351, &Pl.XX. %168. "The Surface 
Indications of the Planet Mercury and of the Other Satellites of the Solar Syatem." 
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intended. The author has attempted to do too much in too little space. One hopes that 
a future edition will be expanded by at least 50%, and the errors will there be cor-
rected so as to reflect the current usage trends in astronomical instruments. 

* * * * * * * * * * 

The Crab Nebula, By Simon Mitton. Charles Scribner's Sons, New York, N.Y. 
1979, 194 pages. Price $14.95, hardcover. 

Reviewed by Walter Scott Houston 

"The Crab Nebula is a cosmic battleground. Forces of physics oppose each other 
according to the laws of nature. In the pulsar enormous gravitational pressure and 
strange quantum forces are equally matched. In the nebula electromagnetic effects con-
tribute to a beautiful light show...." 

This is the flavor of the way Mitton shapes his story of the Crab Nebula. This 
book is not a scientific treatise, although the reader learns a great deal of science. 
It is not a drab written-down account, even though the presentation is well within the 
powers of any person with a small scientific background. Amateurs will like it. Really 
it is a biography of a problem that ranges from early Chinese astronomers and American 
Indian rock drawings to the successes and frustrations of astronomers even into the 
present. Thus, besides being an excellent biography, it is also a case study of the 
trial and error, dead-end, start-all-over operation which we call the scientific method. 

Mitton handles words like a poet. He constantly finds ways to clothe mathematical 
jungles in the easy language of the common man. The book is an example ofan informed man 
resolved to share his enthusiasm and bright imagination with his readers, and in doing 
so he propels the reader with vigor right through to the last chapter. 

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

The Moon Book, by Bevan M. French. Penguin Books, 625 Madison Avenue, New York, 
New York 10022. 1977. 287 pages with Index. Paperback. Illustrated. Price $4,95. 

Reviewed by Roy C. Parish, Jr. 

This book, written by a distinguished geologist who was one of the investigators that 
examined lunar material obtained during the Apollo program, is a successful synthesis of 
an account of a legendary technological feat with a popularized report of the scientific 
findings which emerged from the study of the lunar rocks. The author has given an engross-
ing--and, at times, exciting--account of the United States programs which sent unmanned 
and manned craft to the Moon; and he has provided details which even those of us who ardent- 
ly followed every turn of that story as it unfolded will have forgotten or perhaps never 	 a 
knew. Accompanying this account is a report, for the most part nontechnical, of the find-
ings gleaned from the careful study of the Moon rocks and by the first-hand observations 
of the astronauts, which conveys a wealth of information without descending into a morass 	 a 
of technicality. 	 ■ 

This is a book which should be read slowly and enjoyed morsel by morsel. Although 
the author engages in frequent parenthetic explanation of the sort which broadens the 
potential audience to include truly "non-scientific" persons (for example, one set of 
parentheses tells the reader what an alpha particle is), the reader with a technical bent 
should not be put off: There are some ponderous ideas contained in the description of the 
lunar surface, particularly the chapter dealing with the ages of the Moon rocks; and the 
reader will profit most from this part of the book by going slowly and considering the 
concepts carefully. 

The arrangement of the material is captivating. The book begins with the arrival 
of the first group of Moon rocks at Houston and the attending excitement. Then, in 
flashback, the history of Man's exploration of the Moon from ancient times to the beginn-
ing of the Space Age is recounted, along with early and modern speculation as to the ori-
gin and nature of Earth's satellite. Then comes a chapter quite sensibly divided between 
telescopic observations and unmanned spacecraft. The chapter dealing with the story of the 
Apollo program is well balanced between a history of the technology and a summary of the 
major findings and results. A section of 36 photographs divides the historical portion 
of the book from the story of the Moon itself; and, although none are in color, the superb 
reproduction is quite satisfying. The photographs are adequately captioned; and, where 
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they are marked by numbers or arrows, this has been well done. The next chapter, entitled 
"Anatomy of a Moon Rock", is introductory to the material in the part of the book detail-
ing the findings, and brings the reader a useful amount of geological background, as well 
as a basis for the coming description of lunar processes. The next chapter, "The Lunar 
Soil", deals with the nature and origin of lunar rocks in situ as opposed to a purely 
physical and chemical description. Further chapters detail minutely the way in which the 
activities of the Apollo program have shaped our knowledge of the formation and molding 
of the lunar surface, the ages of the rocks, the Moon's atmosphere and space environment, 
and its interior. The text concludes with the chapter "The Moon and Beyond", concerning 
the challenge which the huge success of the Apollo program has imposed on us to utilize 
Lts techniques to explore the universe further. Two appendices, "Chronology of Manned 
Apollo Missions" and "Highlights of Manned Apollo Voyages", and a bibliography conclude 
the work. 

It is difficult to find fault with this book. The author has succeeded in presenting 
a large dose of geology and selenology accompanied by an impressive history of a complex 
part of technology, while maintaining a light, conversational tone which holds the read-
er's interest and avoids frightening him with a mass of tabular data and technical jargon. 
The result is that the humanistic side of science and technology emerges in this account, 
with science seen as an endeavor of human beings. As the author says, ",..the Apollo 
Program developed into one of the most impressive human efforts that man has ever pro-
duced....At its peak it directly employed half a million people and indirectly provided 
work for several million more.... It would produce improved computers, new medical in-
struments, refined techniques for management and production, yet it would also be denounced 
because there were 'no practical results'." The Moon Book presents the story of one 
practical result: the acquisition of the record of another world to compare with that 
of our own so that Man is one step closer to answering some of his oldest questions, 

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

Mare Crisium: The View From Luna 24 (Geochimica et Cosmochimica Acta, Supplement 9), 
compiled by the Lunar and Planetary Institute. New York, Pergamon Press, 1978. 709 
pages. Price $40.00. 

Reviewed by John E. Westfall 

This collection of 45 articles stems from the "Lunar and Planetary Institute Topical 
Conference on Luna 24," held in Houston, Texas, on December 1 - 3, 1977. Thus, the bulk 
of this book deals with analyses of the chemical composition and physical characteristics 
of 3 grams of lunar materials, collected in Mare Crisium by the Soviet Luna 24 probe, 
which were returned to Earth and subsequently transferred to the United States. Apollo 
rock samples, Apollo-15 and -16 orbital X-ray fldorescence data, and Earth-based ob-
servations of albedos, multispectral imagery, color differences, and radar reflectivity 
are used to provide relevant background. 

These papers are technical in nature, and the amateur will probably be most inter-
ested in the first section, "Regional Studies," where seven papers deal with topography, 
surface geology, and stratigraphy. The remaining three sections cover "Regolith Studies" 
(11 papers), "Petrology" (19 papers), and "Geochemistry, i.e., Selenochemistry, (8 papers). 

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

Journeyman Machinist en Route to the Stars, by Oscar Seth Marshall. William S. 
Sullwold Publishing Company, Taunton, Massachusetts, 1979. 160 pages. Hardcover. 
Price $12.00. 

Reviewed by Bruce M. Frank 

Journeyman Machinist en Route to the Stars is Oscar Marshall's autobiography recount-
ing his career as one of the foremost machinists responsible for construction of the 
200-inch Hale telescope. The previously unpublished manuscript of the author, who died 
in 1953, was edited and published by his daughter. 

Mr. Marshall's personal account, seasoned with his New England humor, tells of his 
association with Russell Porter, which began in the 1920's when Marshall helped found 
the Springfield, Vermont, Telescope Makers Association. It was Oscar Marshall's close 
ties with Stellafane which led to his selection by Porter many years later to head the 
Palomar telescope construction staff. The accompaning illustrations reveal Marshall's 
avid interest in photography and art, enabling him to be at one time the official 
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that tells of an eternity, Groups I and II with several generations of highly metal-
ized stars present the whole span of stellar history before us, which takes millions 
of years. It appears unbelievable that we can talk about it. 

Science is a classification of knowledge, and one is impressed with the many forms 
under which stars are organized. It appears as if most stars fall into some general 
classification, and we feel satisfied that we know the facts. We should pause once in 
a while to appreciate the amount of labor which has gone into this mass of knowledge. 
A lifetime of application goes into simplifying an arrangement that flows like water. 

For those who observe, 20 AAVSO star maps to the 6th magnitude are included, as 
well as a general index and a star index. This book is for the avid star person. 

* * * * * * * * 

Pictorial Guide to the Moon (third revised edition), by Dinsmore Alter, (revised 
by J.H. Jackson), Thomas Y. Crowell Co., New York, N.Y. 1979. $6.95 paperback edition 
(216 pp). 

Reviewed by Winifred Sawtell Cameron, 
GSFC, NSSDC, Greenbelt, MD 20771 

This book, the third revised edition, originally authored by Dinsmore Alter, was 
completed by Joseph H. Jackson after Alter's death in 1968. Therefore, the revision 
incorporates additional knowledge beyond Dr. Alter's ken, and we can't really know 
whether he would have modified his interpretations and conclusions, and if so how, from 
the new data of the manned lunar missions. Jackson has tried to make the revisions in 
Alter's fashion. 

Even in this modern revision the old astronomical convention of directions has been 
retained. This choice is unfortunate because the directions everyone else now uses are 
in the International Astronomical Union (TAU) convention (in which. Mare Crisium is in the 
lunar east) 	Thus the novice will be introduced to confusion. Printing the photographs 
as seen in the telescope is permissible, even advisable, since that is the familiar or-
ientation for an observer; but the new coordinate convention should have been used. 
Note that in Chapter 19, however, the astronautical (IAU) convention is used, and north 
is at the top. 

The early chapters describe the phases and features that one would see if one ob-
served throughout a lunation and present some features in their various lighted aspects, 
illustrating changes. The later chapters treat individual features and other classes 
of structures. Discussions of individual features are flavored with Dr. Alter's con-
sidered opinions, some of which are interpreted and explained differently on the impact 
hypothesis by other selenologists to the satisfaction of nearly all lunar students. 
Alter alludes to various other hypotheses without identifying sources. This may be 
customary in introductory books for observing; but some readers might like to pursue 
subjects, and there are no references, which I consider a detraction. Alter points out 
some interesting anomalies, with which this author agrees, which are not all satisfact-
orily explained by impact phenomena, e.g. (p.111), the discussion of features of Ptole-
mais and environs. An example of his interpretation that is contrary to accepted ideas 
of formation is his quiescent evolution of the circular maria. On the impact hypothesis 
they are explosion basins, filled much later with lavas. Evidence of the explosions can 
be found around the circular maria (but not the irregular maria which are probably not 
due to impact) Alter does show an interesting walled plain on the Earth (p. 112), 
but its origin is certainly different than for those on the Moon (large craters) Another 
example of an explanation offered for a type of feature (mascons) that is now not accept-
ed is that they are caused by the retention and sinking of the impacting asteroids. 
This idea was the first interpretation, given by the discoverers of the mascons, but 
since then has been discarded by most selenologists. 

The text is remarkably free of typos and is a delight to read in that respect. 
There are,however, a few errors in the illustrations. On page 123 point 14 refers to 
Plate 12-3 for the Apennines, but Plate 12-3 is of Mare Orientale. Plates 3-25, 10-15, 
10-16, and 10-18 cover the Apennines. On page 132 the caption for Fig. 15 identifies 
it as for,Plate 5-2, but it is actually for Plate 5-1. On pages 140-141 in the dis-
cussion, Plate 15-5 does not show Rheita valley as there stated. It is just missed at 
the lower left corner. On p. 144 Plate 15-10 is identified as an,Apollo 8 photo, but 
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it is said to be an Apollo 11 photo in the text. The reviewer cannot identify it since 
no frame number or identification is given, and it could have been obtained from either 
mission. The text also misidentifies the crater shown as Messier, for the crater is 
really Messier A (unofficially called W.H. Pickering). The caption says both Messier and 
Messier A are shown, but actually only Messier A (which is two overlapping craters) 
appears. On p. 175 Plate 19-24 misidentifies the feature shown and discussed as Mare 
Orientale. It really shows Tsiolkovsky and Mendeleev (on the far side). The caption 
correctly describes what is seen in the photos. On page 190, the caption for Plate 21-1 
states that 18 astronauts landed on the Moon. In fact, 12 men landed, and 27 orbited 
it. Pages 185-200 were repeated in my paperback copy. 

In this day of women's lib, it is unfortunate that all statements imply that only 
men study and observe the Moon. The impersonal use of "person" would have been inclusive 
of both sexes. 

The book is a useful and interesting guide to observing the Moon. The reproductions 
of the photos are generally very good, including both Earth-based photos (which is the 
way the observer will see the Moon in the telescope) and spacecraft photos, which are 
spectacular and informative. (These also are oriented with south at the top). A 
glossary is included, which is quite helpful to the novice; and there is an index. The 
paperback book is well worth the price. It is very good for helping the novice learn 
the Moon under various lighting conditions. The observers who become lunar enthusiasts 
will probably (and should) go on to read other treatises on the Moon in order to get all 
sides of controversial interpretations. 

NEW BOOKS RECEIVED 

By: J. Russell Smith and Walter Scott Houston, 

The View From the Earth, 1979, by Guy Ottewell. Department of Physics, Furman 
University, Greenville, South Carolina 29613. 1979. 33 pages. Price $4.00 postpaid. 
Softcover. Size 81/2  x 11 inches. Notes by Mr. Smith. 

This booklet is an elementary guide to the night sky. It is suitable for youngsters 
as well as for adults who want to follow the interesting monthly events in the night sky. 
The large format makes possible a suitable star map for each month of the year. There 
is also a monthly listing of the phases of the Moon as well as suggestions on good times 
for observing. Following the monthly star maps, one finds excellent explanations of 
various astronomical terms with which every observer will want to become acquainted. 

The author is to be commended for such an excellent booklet so well adapted for 
beginners in the fascinating subject of astronomy. 

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

Dictionary of Astronomy, by Rudy E. Kokich. Available from the author at 91-28 
48th Avenue, Elmhurst, NO/. 11373. 1979. 78 pages. Price $6.75, paperback. Notes by 
Mr. Smith. 

The author of this excellent booklet has rendered a valuable service to students of 
astronomy. He has given the reader excellent definitions of astronomical terminology 
from aberration of starlight to zone of avoidance. The inside back cover contains the 
following tables for quick and handy reference: Physical and Astronomical Constants, 
Physical Data for the Planets, and Refractive Indices of Optical Glasses. However, the 
word indices is misspelled. The author also uses light-year without the hyphen, which 
is incorrect. It was also noted that colongitude and central meridian were not included 
in the list of definitions. 

I'm sure such slight errors and omissions as these will be considered in the next 
printing of this worthy contribution to the field of astronomy. 

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

Astronomy, An Introduction for the Amateur Astronomer, by Jacqueline Mitton, Charles 
Scribner's Sons. New York, NY. 1979. 142 pages. Price $7.95, hardcover. Notes by 
Mr. Houston. 
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(C. F. Capen) 169 
"The New Astronomy and Space Science Reader" (John C. Brandt and 
Stephen P. Maran) 119-120 
"Optical Shop Testing" (Robert E. Cox) 169-170 
"Physical Processes in the Interstellar Medium" (Dale P. Cruikshank) 256-257 
"La Photographie Astronomique d e Amateur" (Arnard Debuchy) 168-169 
"Pulsars" (Dale P. Cruikshank) 122 
"The Runaway Universe" (Paul K. Mackal) 257-258 
"Stars: 	Their Birth, Life and Death" (David M. Flies) 170-171 
"Starscapes" (Edwin F. Bailey) 32 
"On Stonehenge" (Rodger W. Gordon) 31 
"The Structure of Planets" (Michael P. Orley) 211-212 
"Solar Planets" (Tom Arnold) 167 
"Ten Faces of the Universe" (Richard L. Hull) 31-32 

New Books Received 
"The Collapsing Universe" (J. Russell Smith) 165 
"Comets" (J. Russell Smith) 123 
"Cosmic Dust" (David M. Fliss) 166 
"Cosmology + 1" (John E. Westfall) 34 
"Exploring the Galaxies" (J. Russell Smith) 123-124 
"Focus on the Stars" ( J. Russell Smith) 165 
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New Books Received (continued) 
"Planetary Satellites" (James W. Young) 
"'zientists Confront Velikovsky" (Bruce M. Frank) 
"Soviet Science" (J. Russell Smith) 
"The Universe, Its Beginning and End" (J. Russell Smith) 
"Until the Sun Dies" (Bruce M. Frank) 
"1978 Yearbook of Astronomy" (J. Russell Smith) 

Comets  
The Changing Appearance of Periodic Comet d'Arrest 
Comet Kohler - drawing 
Concerning the brightness variations of Comet Kohoutek (1973 XII) 
Discovery of Comet Machholz (1978L) 
Observations of Comet Machholz, 1978L 
Periodic Comet d'Arrest (1976E): Observations during 

the unusually favarable apparition of 1976 
Solar-cometary relations: a review 

Conventions  
See under A.L.P.O. 

Eclipses  
Forthcoming partial lunar eclipse: March 13-14, 1979 
Lunar eclipse of September 16, 1978 
Partial lunar eclipse of April 4, 1977 
Total lunar eclipse of September 6, 1979 

Gifts  

34 
124 
165 
34 
124 
124 

1976E 	 88-92 
124,125 
190-191 

161-164, Frontispiece Nos. 7-8 
180 

Gifts of books to ALPO from Mr. John Marelli (a list) 

Index 
Index to Volume 27, Journal of the A.L.P.O. 

Jupiter 
An A.L.P.O. rejoinder to the B.A.A.: Was there a NTrZ 

in 1975? 
Appearance of Jupiter in 1975-76: The north hemisphere with 

photos and drawings 
Drawing of Red Spot and vicinity 
Jupiter in 1975-76: A postscript 
Jupiter in 1976-77: Rotation periods 
Measured photographic latitudes on Jupiter in 1976-77 
Periodicity in the activity of Jupiter's atmosphere 
Photograph of Jupiter in 1979 
Update of South Equatorial Belt Disturbance analysis: 
Widespread activity on Jupiter in 1975-76 

Mars 

23-30 
Frontispiece Nos. 5-6 

175, 178-179 
154-161 
76-77 

240-245 
Frontispiece Nos. 11-12 

Parts 2 and 3 	105-117 
92-99 

51-63 
14-15 

174-175 
215-216 
77-79 

225-227 

214-215, 128, 171-172 

between pages 64 and 65 

Disnr)dnce 
245-246 

Observing Mars VII-The 1977-78 Aphelic Apparition 
Mars 1975-76 Aphelic Apparition-A.L.P.O. Report I 

Mercury 

34-42 
Frontispiece Nos. 3-4, 63-76 

The Mercury Section: A request 
	

129 

Meteors  
Some observed visual telescopic meteor rates 

	
164-165 

Moon 
Endogenetic craters on the floors of large lunar craters 
Lunar eclipse handbook 
Luna Incognita for 1978 
Luna Incognita: Availability and use of outline forms 
Luna Incognita: Progress Report and prospects for 1979 
Lunar transient phenomena, a comprehensive catalogue 
More on that curious lunar valley 
New bulletin for ALPO Lunar Section 
Results of the LTP observing program for the ALPO 

Observation and Comment  
Model of comet orbit - Comet Kohler (1977M) 
More on secondary size in reflectors 

7-14 
260 
16-19 

19, 20, 21 
132-137 
192-195 
126-127 
84 

195-203, 228-240 

126 
44 
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Observing  
Recent Advances in Planetary Photography 
Resolution and contrast 

47-51 
180-190 

Planets, Minor  
Implications of recently published diameters for Ceres, Pallas, and Vesta 1-7 
The 1976 apparition of 1580 Betulia 	 130-132 

Planets, Remote (Uranus, Neptune, and Pluto) 
Work of the ALPO Remote Planets Section 	 85-88 

Saturn 
1976-77 Apparition of Saturn 	 137-151 
1977-78 Apparition of Saturn 	 246-255, Frontispiece Nos. 9-10 
Italian observations of Saturn during 1975-1978 	 222-225 
Nomenclature of Saturn's belts and zones (southern hemisphere) 	 151-154 
Recent determination of the rotation period of a white spot on Saturn 	124-126 
Saturn central meridian ephemeris: 1978 	 19, 20, 22-24 
Saturn central meridian ephemeris: 1979 	 175, 176, 177 
That "Terby White Spot" in the rings of Saturn 	 216 

Venus  

    

  

The Needier phenomenon 
The real story of the discovery of the rotation in 

four days of Venus' atmosphere 

Author Index (references are to pages) 

118-119 

173-174 

      

The A.L.P.O. Exhibit at the Fourth N.A.A. 
Convention 

The Mercury Section: a request 
The Needier Phenomenon 
The 1976-77 Apparition of Saturn 
The 1977-78 Apparition of Saturn 
Jupiter in 1976-77: Rotation Periods 
Results from the LTP observing program 

for the ALPO 
Mars 1975-76 aphelic apparition-ALPO 

Report I 
Observing Mars VII-The 1977-78 aphelic 

apparition 
An update on South Equatorial Belt Disturbance 

analysis: parts two and three 
The real story of the discovery of the 

rotation in four days of Venus' atmosphere 

Widespread activity on Jupiter in 1975-1976 

Periodicity in the activity of Jupiter's 
atmosphere 

Resolution and contrast 
Endogenetic craters on the floors of 

large lunar craters 
The partial lunar eclipse of April 4, 1977 
Implications of recently published 

diameters of Ceres, Pallas, and Vesta 
The work of the ALPO Remote Planets Section 
Measured photographic latitudes on Jupiter 

in 1976-77 
A Meeting of Giants: Milan, 1893 
Nomenclature of Saturn's belts and 

zones (southern hemisphere) 
The discovery of Comet Machholz (1978L) 
An A.L.P.O. rejoinder to the B.A.A.: 

Was there an NTrZ Disturbance in 1975? 
The appearance of Jupiter in 1975-76: 

The Northern Hemisphere 

Anderson, Harold 

Baum, Richard 

Benton, Julius L. 

Budine, Phillip W. 
Cameron, Winifred S. 

Capen, C. F. 

Doel, Ron 

Dragesco, Jean 

Favero, Giancarlo and 
Ortolani, Sergio 

Favero, Giancarlo, 
Senigalliesi, Paolo, 
and Zatti, Paolo 

Gordon, Rodger 
Gurnis, Michael 

Haas, Walter H. 
Hodgson, Richard G. 

Hull, Richard L. 

Lankford, John 
Levega, Augustin 

Machholz, Don 
Mackal, Paul K. 

63-76 

34-42 

105-117 

173-174 

92-99 

240-245 
180-190 

7-14 
77-79 

1-7 
85-88 

76-77 
217-219 

151-154 
161-164 

245-246 

45-47 
129 
118-119 
137-151 
246-255 
154-161 

195-203, 228-240 

24-30 
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Wallentinsen, Derek 

Westfall, John E. 

The appearance of Jupiter in 1975-76: 
The equator and high southern latitudes 
	

99-104 
The changing appearance of periodic 

Comet d'Arrest 1976E 
	

88-92 
International Jupiter Voyager Telescope 

Observations Program 
	

161 
The A.L.P.O. at the Fourth N.A.A. 

Convention 
	

45 
Jupiter in 1975-76: A Postscript 
	

175, 178-179 

Italian observations of Saturn during 
1975-78 	 222-225 

Concerning the brightness variations 
of Comet Kohoutek (1973 XII) 	 190-191 

Solar cometary relations: a review 	 14-15 
1977 ALPO Business Meeting-University 

of Colorado 	 15-16 
Index of Volume 26 of the Journal of the 

Association of Lunar and Planetary 
Observers 	 between pg. 64 and pg. 65 

Minutes of the A.L.P.O. Business Meeting 
at San Luis Obispo, July 1978 	 221-222 

Periodic Comet D'Arrest 1976E: 
Observations during the unusually 
favorable apparition of 1976 	 51-63 

1976 Apparition of 1580 Betulia 	 130-132 
ALPO Observers at Astronomy West '78 	 219-221 
A comprehensive catalog of lunar 

transient phenomena 	 192-195 
Forthcoming partial lunar eclipse March 

13-14, 1979 	 174-175 
Luna Incognita for 1978 	 16-19 
Luna Incognita: availability and use 

of outline forms 	 19, 20, 21 
Luna Incognita: Progress report and 

prospects for 1979 	 132-137 
Saturn central meridian ephemeris: 

1978 	 19, 20, 22-24 
Saturn central meridian ephemeris: 1979 	175, 176, 177 
Total lunar eclipse of Sept. 6, 1979 	 225-227 

Macke', Paul K. 

Morris, Charles S. 

Muller, Peter 

Porter, Alain 

Rogers, John H. 
Sassone-Corsi, Emilio 
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Simmons, Karl S. 
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1-27-4 

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



"System I" assumes a sidereal rotation rate of 84490 per day (period = 10h 14m 
13508), intended for use with features in the NEB, EZ, and SEB. "System II", intended 
for the remainder of the ball, has a sidereal rotation rate of 812900 per day (period = 
10h 38m 2542). These rates are approximations only, because latitude-dependent 
rotation rates for Saturn are more uncertain than, say, for Jupiter; however, longi-
tudes calculated from these tables should give conveniently small drift rates for most 
features. ALPO Saturn observers are urged to make central meridian timings, combined 
with latitude measures (or at least estimates), whenever possible so that these rota-
tion rates, and any future C.M. tables, can be made more accurate. 

To find the C.M. at any time, find the Oh U.T. C.M. for the appropriate date and 
system, and then add hours and minutes corrections from the related table, "Motion of 
the Central Meridian", as shown in the example below. 

Example: A light spot in the South Temperate Belt (STB) transits 
the central meridian at Olh 38m on March 14, 1980, U.T. 
(Note: The STB is in System II.) 

System II C.M. at Oh U.T., 14 Mar 1980 . 	14494 
+ Motion of the System II C.M. in: Olh. 	035.2 

30m. . 017.6 
08m. . 004.7  

System II C.M. at Olh 38m, 14 Mar., 1980, U.T.20199 
(2020) 

Note that, if the calculated C. M. happens to exceed 3600, one simply subtracts 
360° from the result. Also, in general, it is more realistic to round one's final 
longitudes to the nearest whole degree. 

LUNA INCOGNITA: VISIBILITY EPHEMERIS FOR 1980 

By: John E. Westfall, ALPO Lunar Recorder 

Project Background 

Although NASA's Orbiter and Apollo space missions succeeded in mapping almost all 
the Moon, their photographic coverage was incomplete for a region here called "Luna 
Incognita"; 270,000 square kilometers near the lunar south pole and southwest limb. 
In other words, the Moon is not yet completely mapped. Fortunately, most of this region 
can be seen from the Earth, given suitable lighting and libration. 

In 1972, the ALPO Lunar Section began an observing project with the goal of pro-
ducing a map of Luna Incognita. Considerable progress has been made, but much remains 
to be done. Consequently, high-quality drawings and photographs of this area by ALPO 
members are still highly needed. Other sources (observatory photographs, the "Watts 
limb profile charts", and Orbiter-4 and -5 and Soviet Zond-8 photographs), although 
helpful, do not give complete coverage. 

Since the last report, ALPO members have made the following contributions: 

C. Patton (6 in RL) 	  5 drawings 
A. Porter (6 in RL) 	  1 drawing 
J. Sabia (9 in RL; 4 in RR) 	 8 drawings and 

3 photographs 
D. Troiani (10 in RL) 	  2 drawings and 

4 photographs 

1978-79 Total . . . 16 drawings and 7 photographs 
Project total . . . 19 drawings and 128 photographs.  

The recent upswing in drawings is most welcome because these are capable of showing 
finer detail than most photographs. Naturally, high-resolution photographs are still 
welcome, too. Interested observers are urged to contact the writer to obtain further 
information, and a set of outline forms for drawings may be obtained by sending 60 cents 
to cover postage; the writer's address is: Dr. John E. Westfall, Department of 
Geography, San Francisco State University, 1600 Holloway Ave., San Francisco, CA 94132. 

thi 
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Observing Schedule for 1980 

The table below gives those dates in 1980 when Luna Incognita  will be visible from 
the Earth. In this table: 

1. All data are for 0 hours, Universal Time (UT). 
2. The "Form(s)" column indicates which of the set of outline forms 

is to be used for that date. "A", "B", and "C" refer to the 
three zones of Luna Incognita;  south polar, intermediate (from 
Zone A to Hausen), and northern (north of Hausen), respectively. 
The numbers in parentheses give the form's longitude and latitude 
librations, respectively. 

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

1980 UT Solar 
Date Colongitude Latitude Form(s) 

JAN 08 15394 +191 B(0°,-2°) 
09 165.5 1.1 B(-2,-4) 
10 177.7 1.0 B(-4,-4) 
11 189.8 1.0 A(-5,-6);B&C(-4,-6) 
12 202.0 1.0 A(-5,-6);B&C(-6,-6) 
13 214.2 1.0 A(-5,-6);B&C(-6,-6) 
14 226.4* 1.0 A(-5,-6);B&C(-6,-6) 
15 238.6* 0.9 A(-5,-6);B&C(-6,-6) 

FEB 04 12198* +094 B(0°,-2°) 
05 133.9* 0.4 B(-2,-4) 
06 146.0 0.4 B(-2,-4) 
07 158.2 0.3 A(-5,-6);B&C(-4,-6) 
08 170.4 0.3 A(-5,-6);B&C(-6,-6) 
09 182.5 0.3 A(-5,-6);B&C(-6,-6) 
10 194.7 0.2 A(-5,-6);B&C(-6,-6) 
11 206.8 0.2 A(-5,-6);B&C(-8,-6) 
12 219.0 0.2 A(-5,-6);B&C(-8,-6) 
13 231.3* 0.2 A(-5,-6);B&C(-6,-6) 
14 243.4* 0.2 B(-6,-4) 

MAR 02 09094* -094 B(0°,-2°) 
03 102.5* 0.4 B(0,-2) 
04 114.7* 0.4 B(-2,-4) 
05 126.8* 0.4 A(-5,-6);B&C(-4,-6) 
06 139.0 0.5 A(-5,-6);B&C(-4,-6) 
07 151.1 0.5 A(-5,-6);B&C(-6,-6) 
08 163.3 0.5 A(-5,-6);B&C(-6,-6) 
09 175.5 0.5 A(-5,-6);B&C(-8,-6) 
10 187.6 0.6 A(-5,-6);B&C(-8,-6) 
11 199.8 0.6 A(-5,-6);B&C(-8,-6) 
12 212.0 0.6 B&C(-8,-4) 
13 224.2 0.6 B(-6,-4) 
14 236.4* 0.6 B(-6,-2) 
15 248.6* 0.7 B(-4,0) 

APR 01 09598* -191 B(-2°,-4°) 
02 108.0* 1.1 A(-5,-6);B&C(-4,-6) 
03 120.1* 1.1 A(-5,-6);B&C(-4,-6) 
04 132.3* 1.2 A(-5,-6);B&C(-6,-6) 
05 144.5 1.2 A(-5,-6);B&C(-6,-6) 
06 156.6 1.2 A(-5,-6);B&C(-6,-6) 
07 168.8 1.2 A(-5,-6);B&C(-8,-6) 
08 181.0 1.2 B&C(-8,-4) 
09 193.2 1.2 B&C(-8,-4) 
10 205.4 1.2 B(-6,-2) 
11 217.6 1.2 B(-6,0) 

APR 29 07794 -195 A(0°,-6°) 
30 089.6* 1.5 A(-5,-6);B&C(-4,-6) 
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1980 UT 
Date 

Solar 
Form(s) Colongitude Latitude 

MAY 01 101°7* -1.5 A(-5,-6);B&C(-4,-6) 
02 113.9* 1.5 A(-5,-6);B&C(-4,-6) 
03 126.1* 1.5 A(-5,-6);B&C(-6,-6) 
04 138.3 1.5 A(-5,-6);B&C(-6,-6) 
05 150.5 1.5 B(-6,-4) 
06 162.7 1.5 B(-6,-4) 
07 174.9 1.5 B(-6,-2) 
08 187.1 1.5 B(-6,0) 
09 199.3 1.5 B(-4,0) 

MAY 26 04791 -196 A(0°,-6°) 
27 059.3 1.6 A(0,-6) 
28 071.5 1.5 A(-5,-6) 
29 083.7 1.5 A(-5,-6) 
30 095.9* 1.5 A(-5,-6);B&C(-4,-6) 
31 108.1* 1.5 A(-5,-6);B&C(-4,-6) 

JUN 01 120.3* 1.5 B(-6,-4) 
02 132.5* 1.5 B(-4,-4) 
03 144.6 1.5 B(-4,-2) 
04 156.9 1.4 B(-4,0) 
05 169.1 1.4 B(-4,0) 

JUN 22 017°1 -192 A(0°,-6°) 
23 029.3 1.2 A(0,-6) 
24 041.5 1.2 A(-5,-6) 
25 053.7 1.2 A(-5,-6) 
26 065.9 1.2 A(-5,-6) 
27 078.1 1.2 A(-5,-6) 
28 090.3* 1.2 A(-5,-6);B&C(-4,-6) 
29 102.5* 1.1 B(-4,-4) 
30 114.7* 1.1 B(-4,-2) 

JUL 01 126.9* 1.1 B(-4,-2) 

JUL 19 347°1 -0°7 A(0°,-6°) 
20 359.3 0.6 A(0,-6) 
21 011.6 0.6 A(-5,-6) 
22 023.8 0.6 A(-5,-6) 
23 036.0 0.6 A(-5,-6) 
24 048.2 0.6 A(-5,-6) 
25 060.4 0.5 A(-5,-6) 

JUL 28 09699* -0°4 B(-4°,-2°) 
29 109.1* 0.4 B(-4,0) 

AUG 15 31790 +0°1 A(0°,-6°) 
16 329.2 0.1 A(0,-6) 
17 341.4 0.1 A(-5,-6) 
18 353.7 0.1 A(-5,-6) 
19 005.9 0.1 A(-5,-6) 
20 018.1 0.2 A(-5,-6) 
21 030.3 0.2 A(-5,-6) 

SEP 12 29898 +0°8 A(0°,-6°) 
13 311.0 0.8 A(0,-6) 
14 323.3 0.8 A(-5,-6) 
15 335.5 0.8 A(-5,-6) 
16 347.7 0.9 A(-5,-6) 
17 359.9 0.9 A(-5,-6) 
18 012.1 0.9 A(-5,-6) 

OCT 07 24396* +193 B(+4°,-4°) 

OCT 11 292°5 +194 A(0°,-6°) 

70 

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



1980 UT 
Date 

Solar 
Form(s) Colongitude Latitude 

OCT 12 30497 +1°4 A(-5°,-6°) 
13 316.9 1.4 A(-5,-6) 
14 329.1 1.4 A(-5,-6) 
15 341.3 1.4 A(-5,-6) 

NOV 03 21294 +1°6 B(+4°,-4°) 
04 224.6 1.6 B(+4,-4) 
05 236.8* 1.6 A(0,-6);B(+2,-6) 
06 249.0* 1.6 A(0,-6);B(0,-6) 

NOV 10 297°8 +1°6 A(-5°,-6°) 
11 310.0 1.6 A(-5,-6) 

NOV 30 18190 +194 B(+6°,-4°) 
DEC 01 193.1 1.4 B(+4,-4) 

02 205.3 1.4 A(+5,-6);B(+2,-6) 
03 217.5 1.4 A(0,-6);B(+2,-6) 
04 229.7* 1.4 A(0,-6);B(0,-6) 
05 241.9* 1.4 A(0,-6);B(-2,-6) 

DEC 27 149°3 +0°9 B(+6°,-4°) 
28 161.4 0.9 B(+4,-4) 
29 175.6 0.9 A(+5,-6);B(+4,-6) 
30 185.8 0.8 A(0,-6);B(+2,-6) 
31 197.9 0.8 A(0,-6);B(0,-6) 

The year 1980 will be favorable for observing Luna Incognita, which will be visible 
on 122 dates, or one-third of the observing nights for that year. Naturally, some dates 
will be superior to others: 

Zone A is best seen when the Sun is southernmost in the Moon's 
sky so that the periods April 29 - May 4 and May 26 - 31 will 
be favorable for this Zone. 

Zones B and C are most visible when both the latitude and the 
longitude librations have high negative values (i.e., most 
southerly and westerly) and when the Sun angle is low or 
medium. Thus, the following periods are recommended: January 14 
- 15, February 13, March 5, April 2 - 4, April 30 - May 3, 
May 30 - 31, and June 28. 

Of course, observations made on any of the dates given in the above table will be 
helpful; previous observers are thanked and are urged to continue their work, while 
new observers are encouraged to contact the writer so that we can continue to map the 
last remaining unmapped portion of the Moon. 

THE 1979 ALPO BUSINESS MEETING 

By: John E. Westfall, Associate Director ALPO 

The ALPO conducted its annual business meeting on Saturday, August 18, 1979, as 
part of the National Amateur Astronomy Convention held at Portland, Oregon. The meeting 
was called to order at 1:30 P.M., and was attended by Walter H. Haas (ALPO Director) and 
John E. Westfall (Associate Director), representing Association officers, together with 
seven other members. 

The first business item was a report on membership and finances by Director Haas. 
The membership stood at about 730, and the June, 1979, assets at about $2000. The 
Association's chief expense is the publication of its Journal ("The Strolling Astron-
omer"), involving about $1040 per issue of approximately 800 copies. (The cost break-
down is $540 for printing, $300 for 3rd class postage, $120 for typing the contents, 
$30 for envelopes, and $50 for miscellaneous typing, such as the mailing list.) It is 
likely that these costs will increase, although means of obtaining a postal rate reduc-
tion are being explored. 
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Figure 9. ALPO Director Walter H. Haas 
welcoming attendants at the opening session 
of the 1979 National Amateur Astronomy 
Convention. 

Figure 11. John Sanford, an advanced 
astrophotographer, describing techniques of 
high-resolution planetary photography. 

Figure 10. Don Machholz, an active ALPO 
observer, delivering an illustrated talk 
describing his technique of comet search-
ing and his discovery of Comet Machholz 
1978L. * * * * * * * * * 

Walter Haas, President of the 
ALPO, talked on the rotational period 
of an equatorial white spot on Saturn. 
Using observations made by several 
amateur astronomers in Spring, 1978, 
Mr. Haas found that the period ranged 
from 10h 16m to 10h 23m. More obser-
vations are needed for this study. 
Walter Haas then read a paper by 
Richard Baum of England, describing 
some 1908 observations of very faint 
dusky rings of Saturn other than the 
recognized Rings A, B, and C. John 
Sanford gave a talk on planetary 
photography. John's photos have 
appeared in dozens of publications. To 
finish the session, a slide show and 
taped-talk were given explaining the 
Ancient City Astronomy Club's Herschel 
Project. Some 400 objects will be in 
the catalog, and it is nearing comple-
tion at this time. 

The Banquet 

On Friday evening, a well-attended 
banquet was held. The keynote speaker 
was Jim Bosley, a television meteorolo-
gist who is rather popular in the Port-
land area. He entertained us with 
stories of some of his experiences with 
his job, and included the reading of 
some of his fan mail. 
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OCCULTATIONS OF DIONE BY TITAN, JULY 22 - 23, 1980 U.T. 

The motion of Dione is plotted 
in respect to Titan. U.T. is 
corrected for light-time. S 
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Figure 21. Two curious mutual occultations of Dione by Titan on July 22 and 23, 1980. 
See also text. Observe as much as your geographical location allows of a rare event! 

complete than those published here; they cover a greater time span, deal with all satellites 
from Mimas (1) through Hyperion (7), and include information for eclipses as well as for 
occultations; eclipses of satellites by Ring A are also included. Fortunately for this 
writer's peace of mind, the two sets of ephemerides appear to be in good agreement when they 
overlap, with a mean deviation of time of f  1.5 minutes and of minimum separation of f On. 

Aksnes and Franklin stress that photoelectric measures of these events will be essen-
tial for correcting satellite orbits and radii in planning for the Voyager flybys. Such 
observations should be promptly reported to: Dr. R.L. Millis, Lowell Observatory, Flagstaff. 
Arizona 86001, as well as to the A.L.P.O. Saturn Recorder at his address on the back inside 
cover. 

PHOTOGRAPHIC PHOTOMETRY OF THE TOTAL LUNAR ECLIPSE OF SEPTEMBER 6, 1979 

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

General 

On September 6, 1979 (U.T.), the Moon underwent the first total lunar eclipse in 
several years which was visible throughout the United States. With an eclipse magnitude of 
only 1.099, the Moon, even at mid-eclipse, was near the south edge of the umbral shadow. 
The brightness of the eclipse appears to have created some interest; observers disagreed 
whether the eclipse's Danjon luminosity was L 2 or L 3, while a pronounced and irregular 
"dark smudge” within the umbra also received attention (Ashbrook 1980, 31-32). This paper 
concerns an observational project which used photographic photometry to measure the Moon's 
total brightness during totality, as well as the distribution of brightness within the 
umbra. The measurement of photographic brightness was done with an Interpretation Systems 
Inc. (ISI) VP-8 image analyzer (Westfall 1979b). 

Whole-Disk Photometry 

The photographic method used for whole-disk photometry is described in the A.L.P.O.  
Lunar Eclipse Handbook (Westfall 1979a, 6-7). In brief, a short-focal length photograph 
of the eclipsed Moon was compared with a photograph of a star field taken with the same 
roll of film, with the same lens, and with equal exposure times, but with the stellar 
photograph deliberately out of focus so that the stellar images have the same diameter as 
the Moon. 
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In this case, a 35 mm camera was used with a 35 mm f/2.0 lens, giving a lunar image 
0.34 mm in diameter; the stellar photograph used a distance setting of 1.9 meters to achieve 
the same image size. Both exposures were 30 seconds (clock-driven) at f/2.0 on Tri-X film, 
exposed with a K2 (#8) filter to approximate V magnitudes (Hitch 1979, Table 1). The 
stellar photograph, of the constellation Orion, was exposed at 10:48 U.T., and the lunar 
photograph at 11:07 U.T. 

In establishing the relationship between image density and visual magnitude, a linear 
least-squares fit was used with the four stars Alpha, Gamma, Delta, and Epsilon Orionis 
(unfortunately, both Alpha Ori and Delta Ori are variables, but must have been near mean 
magnitude at the time because they fell near the fitted line). The resulting fit was sat-
isfactory (r2 = 0.988); and, when an assumed visual atmospheric extinction coefficient of 
0.35 stellar magnitudes was applied, gave a lunar visual magnitude of -2.79 * 0.24 (P.E.) 
at 11:07 U.T. It should be noted that the formal statistical error may be an underestimate 
because of extrapolation and non-linearity; the lunar image was overexposed. In future 
applications, bracketed exposures should be used. 

This result gave a dimming of 9.9 magnitudes as compared with the sunlit Full Moon 
(assumed V -12.7), or a brightness ratio of 1.09 X 10-4. The magnitude estimate appears 
to be in fair agreement with this writer's visual estimates of -2.46 at 10:40 U.T. and 
-2.02 at 11:01 U.T., since the photograph was taken closer to the end of totality than the 
latter visual estimate. 

Point Photometry 

A detailed "map" of the brightness distribution within the umbra can be constructed 
if one can measure the brightnesses of lunar features at known times and then calculate 
their positions relative to the umbral center. A series of such measures allows one to map 
an extensive portion of the umbra in some detail by making use of the Moon's motion. 

Three photographs taken during totality were used, exposed at 10:38, 10:53, and 11:09 
U.T. All were 15-second exposures on Ektachrome 400 film, taken with a 4-inch (10.2-cm) 
f/10.0 refractor, giving a lunar image 9.89 mm in diameter. It was assumed that this color 
positive film accurately responded to visual magnitude. (Earlier experiments showed this 
to be a fair approximation, with the linear least-squares relationship between visual mag-
nitude and image brightness giving r2  = 0.936 with a probable error of estimated magnitude 
of * 0 10.) 

The brightnesses of 22 selected bright and identifiable lunar features were measured 
on a pre-eclipse Full-Moon photograph (taken with the same film and instrument at 1/1000 
sec. at 08:20 U.T.) and on the three totality photographs. The features used are listed 
in Table 1. 

Table 1. Lunar Features used for Photographic Photometry of 
the September 6, 1979, Lunar Eclipse. 

Feature 
Selenographic 

Feature 
Selenographic 

Lat. Long. Lat. Long. 

Stevinus A -31°80 +51°67 Proclus +16°08 +46°95 
near Riccius R -41. +26. Manilius +14.45 - 9.12 
Tycho -43.42 -11.30 Copernicus +10. -20. 
Schickard -44. -55. Kepler + 8.10 -37.97 
near Nonius L -33. - 4. Reiner Gamma + 7.5 -59. 
Polybius A -23.03 +28.03 Posidonius +31.65 +29.48 
Langrenus - 8.87 +60.78 Timocharis +26.62 -13.05 
Censorinus - 0.40 +32.67 Aristarchus +23.70 -47.53 
Hipparchus C - 7.40 + 8.25 Geminus +34.5 +56.5 
Guericke B -14.57 -15.23 Anaxagoras +73.45 -10.17 
Byrgius A -24.55 -63.80 Sharp B +46.90 -45.20 

When compared with the features' Full-Moon brightnesses, these measures gave the 
relative brightnesses of 66 points within the umbra whose coordinates were computed in terms 
of arc-minutes north-south and east-west of the umbral center. This process sufficed to 
plot a map of the relative brightness distribution within the umbra, but these brightness 
values were expressed in entirely arbitrary units. 

Conversion to a more meaningful set of brightness values was done by estimating the 
integrated brightness of the entire lunar disk at 11:07 U.T.--the time of the whole-disk 
magnitude estimate described earlier. This estimation was done by randomly sampling 200 
points on the preliminary brightness map, giving a whole-disk mean brightness of 0.325 
* 0.018 (P.E.) in the original arbitrary units. This value, when compared with the esti-
mated 9.9-magnitude (1.09 X 10-4) dimming of the lunar disk, allowed the original arbitrary 
units to be converted into a more meaningful system, representing the ratio of the bright-
ness of the umbra to full sunlight. Figure 22 is an isophotic plot using these transformed 
units of measure. 
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Figure 22. Isophotic plot of umbra during total lunar eclipse of September 6, 1979. 
The procedure employed is described by Lunar Recorder Westfall on pages 116-118. 

The distribution of umbral brightness shown in Figure 22 is, of course, only approxi-
mate. Three obvious sources of error are the ± 0.24-magnitude (23 percent) probable error 
of the full-disk magnitude used, the 5.5-percent probable error arising from sampling the 
disk brightness at 11:07 U.T., and the imperfect relationship between photographic image 
brightness and visual magnitude adding about a 10 percent probable error. Any errors are 
probably greatest for the darker portions of the umbra, which were very underexposed on the 
three totality photographs, where a linear film response cannot be assumed. 

Nonetheless, Figure 22 clearly shows the expected fall-off of umbral brightness as one 
proceeds inward from the edge of the umbra. It also shows the irregular "dark smudge" 
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widely noted by observers of this eclipse, and depicts the irregular outline and asymmetric 
location of this feature in a manner which confirms both visual and photographic observa-
tions. It is also interesting to compare the isophotes of this eclipse with those of other 
total lunar eclipses (e.g., Link 1969, 78-79), which highlights the unusual appearance of 
this recent lunar eclipse. 
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BOOK REVIEWS  

Galaxies: Structure and Evolution, by R. J. Talyer. Wykeham Publications Ltd., 10-14 
Macklin Street, London WC2B 5NF. 1978. 203 pages. Hard cover Price 7.50 (about $18.00). 
Paperback Price 4.50 (about $10.80). 

Reviewed by Charles S. Morris 

Galaxies: Structure and Evolution is one of three books R. J. Talyer has written for 
the Wykeham Science Series. His other two books in this series are entitled The Stars:  
Their Structure and Evolution and The Origin of the Chemical Elements. The Wykeham Science 
Series is designed to provide up to date accounts of various scientific subjects ranging 
from astronomical topics to water waves. The books are designed to be on the senior high 
school - freshman undergraduate level. 

After a review of some selected basic concepts in Chapter 1, Talyer proceeds in 
Chapters 2 and 3 to discuss the observational properties of our galaxy and external galaxies, 
respectively. Topics include the Local Standard of Rest, galactic rotation, interstellar 
gas and dust, classification of galaxies, distribution of galaxies, and quasars and radio 
galaxies, to name a few. Although these two chapters, which represent about a third of the 
book, are supposed to discuss observations, one finds a significant amount of theory and, 
in some places, mathematics. 

Chapter 4 considers stellar dynamics from a statistical standpoint. Stars in a galaxy 
are equated to molecules in a gas. As the author points out, the material in Chapter 4 is 
on a more advanced level than the rest of the book. This advanced level is highlighted by 
more than fifty equations presented in the chapter. Fortunately, Talyer has written the 
book so that a detailed reading of this chapter can be considered optional. 

Talyer returns to his original level of difficulty in Chapter 5 when he discusses how 
the masses of galaxies are estimated and presents some models of galactic mass distribution. 
The dynamical properties of that portion of galactic mass not contained in stars are out-
lined in the next chapter on the interstellar medium. The general chemical evolution of 
galaxies, especially interstellar gas, is presented in Chapter 7. The logical extension of 
Chapter 7 is to discuss the formation and evolution of galaxies. Thus, in Chapter 8 Talyer 
touches briefly on some basic ideas in cosmology, including the Big Bang theory. The final 
chapter of Galaxies: Structure and Evolution summarizes what is known and what remains to 
be discovered in each of the subject areas presented in the book. 

Tayler's Galaxies: Structure and Evolution is well illustrated. However, this is not 
a book which gives the reader a lot of pretty pictures. Rather, the illustrations tend to 
be predominantly diagrams aimed at explaining a particular point or concept. Because of 
the level of difficulty of this book, it can not be recommended for the general amateur. 
However, for those people with a strong interest in galaxies and a strong background in 
physics and mathematics, Talyer's book is worth considering. 

Analysis of the 1978-79 Apparition of Jupiter, by P. Clay Sherrod. Mid-South Astro-
nomical Research Society, P.O. Box 4145, North Little Rock, Ark. 72116. 1979. 40 pages. 
Price $3.00, paperback. 

Reviewed by Phillip W. Budine 

The above complete report on Jupiter for the apparition of 1978-79 is a fine group 
effort of a dedicated group of observers belonging to the Mid-South Astronomical Research 
Society. It represents a detailed analysis and evaluation of the 1978-79 apparition of 
Jupiter. The contents include: Section I - Latitude Measures of Jovian Belts and Zones 
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as Determined with a Bifilar Micrometer. Section II - Observations of Jupiter from August 
21 - September 25, 1978. Section III - Observations of Jupiter from September 27, 1978 to 
January 29, 1979. Section IV - Observations of Jupiter from April 10 to June 1, 1979. 
This section also includes a summary of the complete apparition. Section V is a listing 
of central meridian tansit timings and the derived longitudes. 

The descriptive analysis is very well done, and the booklet is a joy to read. Plan-
etary observers will find this feature the best part of the report and will want it on 
their bookshelf for a reference item in comparing different Jovian apparitions. 

This report is a model piece of work. It would be good if other societies would follow 
the same type of endeavor or project, giving planetary specialists a larger data base for 
interpreting planetary observations. These group efforts should also be coordinated with 
organizations such as the A.L.P.O. The Mid-South Astronomical Research Society does this, 
and it is a valuable research organization working with the A.L.P.O. for the benefit of 
increased understanding of planetary research. 

This report is easy to read and highlights many of the important aspects of the 1978-
79 apparition. These include the Red Spot area, dark bars of the NEB, white ovals of the 
EZ, interruptions of the SEBs, South Temperate Zone white ovals, and rotational data for 
many of the features. It would have been good to have the South Temperate Zone white ovals 
identified by their designation: DE, FA, and BC. Also, because of poor observing condi-
tions there was a gap in the observational records from January 30 to April 9. During this 
period there was a South Equatorial Belt Disturbance which erupted on March 11, 1979; and 
therefore the report does not include analysis of this event. 

To summarize, I recommend the report to interested planetary observers. It is best 
suited for active observers wanting a record of a particular planet's observational history 
for this period. Beginners will find very little to help them (such as observing techni-
ques), and this report was definitely not intended for that purpose. The only diagrams are 
longitude drift line diagrams. There are no drawings or photographs in the report. Poss-
ibly in the future at least some sketches could be included and would reproduce well and 
still not increase the cost of the publication. This reviewer believes they would be a 
valuable addition and would help illustrate some of the descriptive and important data in 
the text. I do highly compliment this group's efforts and enthusiasm in compiling this 
report. The project is an excellent effort, and I am looking forward to their next publi-
cation. 

Graze Observer's Handbook, Second Edition, by Harold Povenmire. J.S.B. Enterprises, 
763 Pinetree Drive, Indian Harbour Beach, Florida 32937. 1979. 192 pages. Price $8.50. 

Reviewed by Richard Nolthenius 

For the past 15 years or so there has been a new area where amateurs with modest equip-
ment and no advanced training can contribute scientifically useful observations. That area 
is the observation of lunar grazing occultations. Having had experience in two of the more 
traditional amateur observing programs - variable star and meteor observing, I have found 
grazing occultations to be much more exciting and varied. Unfortunately, the field has not 
received the exposure that these other activities have. Povenmire's is still the only book 
on the subject available in English. 

Unfortunately, the second edition shares with the first the problems of poor organiza-
tion, numerous scientific errors, and a lack of attention to grammatical and typographical 
errors on the part of the publisher. The work also suffers from too few illustrations. 
There is space here to note only some of the more serious errors. 

Stationing observers along railroad lines should not be recommended under any circum-
stances. Not only is this dangerous, but the passage of trains vibrates the nearby ground 
so severely that no observations are possible. Povenmire advocates spacing observers 300 
to 500 feet apart. However, observed lunar features can be more accurately compared to pre-
dictions if most observers are more or less evenly spaced over a range of one to three miles, 
depending on the profile. As a rule of thumb (p. 95), set up on the limit line and north of 
a southern limit. The Watts charts provide lunar limb profile data. They are not projec-
tions of topographic maps. 

Another problem is the retention of information which was outdated even in the first 
edition. The description of the University of Texas as a major sponsor of graze work is 
not correct now that Dr. Dunham has left. The lengthy section on profile plotting will be 
of little value to new observers since the necessary Watts charts publication is not gen-
erally available. Far more reliable computer generated profiles have been available to 
International Occultation Timing Association members for several years. The description of 
position reductions by using a slide rule is likewise not particularly useful today. Finally, 
the list of the 12 most successfully observed grazes omits several very successful grazes 
during the past 5 years. 

Mr. Povenmire has been one of the most prolific graze observers, and his experiences 
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are worthwhile reading for the novice. He also has good sections on weather, equipment, 
and observing problems. However, his book cannot be considered a handbook. The beginner 
is better advised to join the International Occultation Timing Association (IOTA) for a 
year and to subscribe to their quarterly newsletter (both for $7 in the U.S.). Member-
ship will include a set of publications from Dr. Dunham and the U.S. Naval Observatory on 
observing and reporting grazing and total occultations, as well as on local graze predic-
tions. The address is: IOTA, P.O. Box 596, Tinley Park, IL 60477. IOTA is in the process 
of preparing a comprehensive graze manual, but its publication will not be soon. 

Red Giants and White Dwarfs, New Edition, by Robert Jastrow. W.W. Norton & Co., Inc., 
New York, N.Y. 1979. 275 pages. Price $12.50. 

Reviewed by Walter Scott Houston 

This updating of an earlier and successful book, if anything, results in an even 
better job which fans of Jastrow will read as if it were a brand new copy. Much of the 
volume has been rewritten, especially the chapters on Mars, Jupiter, UFO's, and the impacts 
of astronomy on biological development. 

Jastrow is a fierce independent with a passion for communication. Also, it is grati-
fying to see even more attempts to bridge the gap between layman and scientist. He infers 
that the "no life on Mars" experiment, logically, did show life on the Red Planet, but that 
political pressures prompted a rejection of the results. He holds that the UFO data is a 
proper field for scientific research. Delightful is his statement that the Pleiades cluster 
is so young the dinosaurs never saw it -- the big reptiles were all extinct before the 
cluster formed. Jastrow, tring again to link human experience with cosmology, underlines 
the fact that the young stars in the Orion Nebula were "born" about the same time that man 
began his long development to his present dilema. 

If you don't want to keep your own copy, give it to your local library. The book 
should be read by a great many people. 

NEW BOOKS RECEIVED  

By: J. Russell Smith, Walter Scott Houston, and Dale P. Cruikshank 

1980 Yearbook of Astronomy, edited by Patrick Moore. W.W. Norton and Company, New York, 
N.Y. 10036. 1980. 230 pages. Notes by Mr. Smith. 

This annual publication by a well-known English author presents a useful and handy 
guide for an observer. Part One consists of northern and southern star charts, which show 
stars down to the fourth magnitude. There is a useful listing of the phases of the Moon 
for 1980 as well as a Monthly Notes, 1980 section. This part is followed by Eclipses, 
Occultations, Comets, Meteors, and Minor Planets in 1980. Part Two consists of interesting 
articles; and Part Three lists interesting variable stars, double stars, nebulae, and 
clusters, as well as some recent astronomical books. 

Any observer will find this to be a very useful book to have on his shelf. 

Astronomical Calendar 1980, by Guy Ottewell. Department of Physics, Furman University, 
Greenville, S.C. 29613. 1979. 47 pages. Price $8.00, softcover. Size 11" X 15". Notes 
by Mr. Smith. 

The first part of this handy and useful publication presents a large star chart for 
each month of the year as well as a diagram which shows the positions of the terrestrial 
planets for the month. The page following each chart contains a listing of celestial 
events by date for the month. Next, one finds diagrams with text on the inner planets for 
1980. Following this are sections on (1) Mars, Jupiter, and Saturn in 1980, (2) Venus in 
1980, (3) comets, (4) eclipses, (5) stellar magnitude, (6) elongation, (7) meteors, and 
(8) space exploration. This last is followed by a finder chart for Juno, Uranus, Neptune, 
and Pluto. 

Here is a well-planned and useful book for anyone interested in astronomy. 
* * * * * * * 

The View From the Earth, 1980, by Guy Ottewell. Department of Physics, Furman Univer-
sity, Greenville, South Carolina 29613. 1979. 33 pages. Price $4.00 postpaid. Soft 
cover. Size 81/2" X 11". Notes by Mr. Smith. 

This booklet is a simpler and smaller version of the author's Astronomical Calendar  
for 1980. It consists of a large star map for each month plus notes. The star maps are 
black with white stars, making them stand out quite well. There are also explanations of 
a number of astronomical terms which will be helpful to the beginner. On the last page one 
finds an explanation of how he may use his hand and little finger to measure degrees in the 

sky. 
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:cawing of Saturn by Alan W. Heath in England on May 3, 1980 at 20 hours, 30 
cTutes, Universal Time (twilight view). 30-cm. reflector, 190X. Seeing poor. Axial tilt 
Sun 0.95 degrees north, to Earth 1.48 degrees south - unilluminated side of rings 

--,zce shown. South at top in simply inverted view. The observer drew the rings with 
1-tanced intensity. Titan below, and left of, Saturn; shadow of Titan near left limb. See 
o notes by Mr. Heath on pages 165 and 166. 
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titles on page 121 after the item Jupiter. This is the only exception to the alphabetical 
sequence of the entire book! Speaking of Voyager, the item is conspicuously absent in the 
section lettered V! In reference to Jupiter the "Red Spot" definition is not up-to-date in 
regards to Voyager data, nor is there any mention of other similar type features as photo-
graphed by Pioneer. 

In summary I strongly recommend the "dictionary" for your library. It is a useful 
reference tool and represents a lot of work by the writers. The cost is somewhat high; 
however, for the amount of information it is worth the investment. There are many line 
diagrams but no photographs except a colorful Voyager photo on the cover. The definitions 
make this work valuable, and many definitions are found here and nowhere else. The book is 
a pleasure to use and the "dictionary" is a reference manual which everyone will find valu-
able for today and tomorrow. The ease and simplicity of its design will have you opening 
it again and again. 

* * * * * * 
Astronomy with Binoculars, by James Muirden. Crowell Publishing Co., 10 East 53rd 

Street, New York, N.Y. 10022. 1979. 150 pages. Illustrated. Price $8.95. 

Reviewed by Edwin F. Bailey 

I suppose I expected too much from a book about astronomy and binoculars. There is a 
single chapter of eight pages about telescopes and binoculars. I was expecting to find how 
to check and select an instrument, but I found only a couple of old cuts that didn't answer 
many questions. 

In this modern day binoculars are much improved. The separate prism shelf supports the 
prism independently and permanently. The objectives are mounted in eccentric cells which 
give easy access for collimation. The optical surfaces should be coated for good transmis-
sion and for eliminating ghosts and internal reflection. The "trinovid" type has a single 
prism that stays in line - bump resistant. Out of line glasses cause eye fatigue and dis-
courage their use. 

I was amazed to find that Messier was an Italian comet seeker on page 80. The state-
ment is made that nearly all the stars have the same amount of matter as the Sun. Actually, 
the stars vary from 1/100 to 100 times the Sun's mass. This completes the negative criti-
cisms. 

The book is really a good introduction for the beginner. It progressively leads one 
through the Sun, Moon, and planets with charts for eclipses, elongations, variable stars, 
meteor showers, and novae. The star maps are not overpowering, but the notes and objects 
for the individual constellations create interest in this sightseeing field. 

Variable star lore and nova search along with the telescopic meteors appear to be the 
real interest of the author. The AAVSO type maps for individual star observing add tech-
nical matter for a useful program. Hidden behind all these nice objects is the desire to 
get the reader to work in astronomy. 

Suggested societies and literature make this introductory book complete. 
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Planetary Geology, by John Guest with Paul Butterworth, John Murray, and William 
O'Donnell. John Wiley and Sons, 605 - 3rd Avenue, New York, N.Y. 10016. 1979. 208 pages. 
Price $19.95. 	 :2 

Reviewed by John E. Westfall 

Planetary Geology deals with the surface features of the Moon, Mercury, Mars and its 
moons, Venus, and the Galilean satellites of Jupiter. The format is straightforward; right-
hand pages are photographs, while the facing left-hand pages are descriptions of the features 
that the photographs show. There is also a short text introduction and an index. 

With a total of 93 pages of photographs, the book is well illustrated. However, one 	 -9 
problem is that there are few maps and no diagrams. The last would have been particularly 
useful to explain the geologic processes that relate to the features. Also, the photographs 
themselves would have been helped by graphic scales. 

Twenty-five photographs and text pages deal with the Moon, illustrated mainly by Apollo 
and Orbiter photographs, but beginning with a full-disk earthbased view. There are also 
several views by the Apollo astronauts on the lunar surface. Amateur observers should be 
interested in this section because most of the features it covers can be observed telescopi- 
cally. For example, the text discusses primary and secondary impact craters, rays, maria, 
mare ridges, lunar volcanic craters ("domes"), highland areas, and several forms of rilles. 
In this section, all that could be asked for would be a map to help locate the many forma- 
tions discussed. 

The Mercury section, with seventeen illustrations, depends almost entirely on Mariner- 
10 imagery, although one earthbased map (John Murray, 1972) is included. Thus, less than 
one hemisphere of the planet can be studied, but this includes coverage of a wide variety 
of craters and other features such as the Caloris and other basins, highland areas ("inter- 
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crater plain" and "smooth plains"). There are naturally many analogies with lunar features, 
but also significant differences; some, such as basin proportions, are probably due to 
Mercury's higher gravity. 

Mars is the body that is covered in the most detail, with forty-six illustrations, 
mainly from Mariner-7 and -9 and from the Viking orbiters and landers. A U.S. Geological 
Survey map of the planet shows albedo and major relief features, although its printing is 
over-reduced. Of those features of interest to earthbased observers, albedo features are 
shown in only two photographs, and the polar caps in three. Clouds and dust storms are not 
illustrated. Thus, the emphasis is on relief features: the variety of crater forms, large 
basins, volcanoes, lava flows, faulting, the canyonlands, and features of wind erosion and 
deposition, among others. The significant differences between Mars and the Moon, due 
largely to the former's atmosphere, greater gravity, and greater volcanic activity, are fre-
quently pointed out. Included are surface views from each of the Viking landers. At the 
end of this section are three illustrations of Phobos and Deimos, the text stressing their 
dimensions and forms, their cratering, and the striking grooves on the surface of Phobos. 

The remaining Solar System bodies, Venus, and Jupiter's four Galilean satellites, are 
only briefly covered--Venus with two illustrations and the Jovian satellites with three. 
Venus is discussed using a Mariner-10 ultraviolet image, an earthbased radar image, and a 
surface scene from Venera 12. It is, of course, not the authors' fault that we now can say 
little about the geology of Venus. 

The final section, on Jupiter's moons Io, Europa, Ganymede, and Callisto, is brief be-
cause good imagery, from Voyager 1, had been obtained only shortly before publication, al-
though a group of ten earthbased drawings (undated and uncredited) of them is given. Natur-
ally, the interpretation of the variety of surface features on these moons was tentative, 
and one looks forward to a second edition with much more on these fascinating bodies. 

This book should be evaluated in terms of what the authors set out to do: to illus-
trate and discuss the surface morphology of the bodies of interest. This is done very 
effectively; the illustrations are well-chosed and the accompanying text clearly written, 
conveying a good idea of why these features appear as they do. On the other hand, more 
"esoteric" topics such as stratigraphy, magnetic fields, and chemical composition receive 
little emphasis; less than, say, in Planetary Geology by Nicholas Short (although the last 
book deals almost solely with the Moon). Because of the duplication of titles, and because 
of its somewhat restricted topic, the book under review might better have been titled 
"Planetary Surface Features." In those terms, it can be strongly recommended for its up-to-
date, clear, and informative text and its excellent selection of black-and-white photographs. 

Planets X and Pluto, by William Graves Hoyt, University of Arizona Press, Box 3398, 
Tucson, Arizona 85722. 1980. 302 pages, illustrated. Price: $17.50 hardbound, $9.50 paper. 

Reviewed by Gary A. Becker 

An extremly detailed, but well-written, account of man's search for unknown planets in 
our Solar System has been authored by William Graves Hoyt, a research associate with the 
Lowell Observatory at Flagstaff, Arizona. Because of his access to previously unpublished 
observatory records, Hoyt has choosen to highlight the period of time surrounding the three 
search efforts made by the Lowell Observatory which led to the eventual discovery of Pluto. 
Prefacing the Lowell saga are none-the-less well-documented installments about Herschel's 
discovery of Uranus, the discovery of minor planets, and the mathematical triumphs of John 
Couch Adams and Urbain Leverrier which led to Neptune's discovery. 

Little known until Hoyt's book was Percival Lowell's consuming attention to toe problem 
of calculating and discovering the ninth planet. He coordinated two unsuccessful attempts 
to locate Planet X during his Flagstaff years and was certainly the inspiration behind the 
third and successful search in the late 1920's. First through a simple graphical approach 
(1905-1909) and then later by means of an analytical process (1910-1916), Lowell methodically 
analyzed the motions of Uranus to obtain positions for "X" in both celestial longitude and 
celestial latitude. Ironically, two 15th magnitude photographs of Pluto were imaged in the 
spring of 1915, but these were never discovered until the plates were reexamined years later. 

The third search, which began in 1927, was carried forth under the guidance of Roger 
Lowell Putnam, Percival Lowell's nephew. Lowell died in November, 1916 of a massive stroke. 
In the meantime his chief assistants, the Slipher brothers and Carl Lampland, had not only 
carried on the work of the observatory, but had substantially improved its reputation as a 
no-nonsense research facility. The author clearly traces the detailed negotiations involved 
in the process of constructing a new telescopic camera and the employment at Flagstaff of 
Clyde W. Tombaugh, the enthusiastic amateur from west Kansas. 

Tombaugh was hired, according to Slipher, because he was more likely to continue with 
the tedious search efforts than some "highly trained variety" who might be more interested 
in pursuing his own research interests. Clyde Tombaugh proved to be remarkably adaptable 
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to the task at hand; and just 14 months after Slipher made those comments, the planet was 
found. 

Almost immediately after the February 18, 1930 discovery, the controversy about Pluto's 
size and mass began. Was Pluto a giant comet, an asteroid, or an entirely new member of the 
Solar System family; and was this really the object that Percival Lowell had anticipated 15 
years earlier? 

The historical picture painted by Hoyt leaves little doubt in the reader's mind that 
Lowell is due the major credit for Pluto's discovery, even with the recent discovery of 
Charon which minimizes Pluto's mass and any observational perturbative effects on Uranus. 
No other individual appears to have been as self-assured of Pluto's eventual discovery as 
Lowell, and no other person expended as much energy and time as Lowell did to bring the dis-
covery to fruition. PLuto is certainly one of Percival Lowell's major triumphs. 

William G. Hoyt's lucid text provides a rare and colorful glimpse into the personalties 
and problems associated with astronomers in search of those elusive "X's." Members of the 
A.L.P.O. will feel a special affinity towards this work because of the new information re-
vealed about Lowell and his Flagstaff observatory, a focal place of planetary investigation. 

Note 	Editor. It should be stated plainly that the determination of the mass of 
Pluto manepossible by the discovery of satellite Charon now makes it certain that Pluto did 
not perturb the motions of Uranus and Neptune by the amounts assumed by Lowell, W.H. Picker-
ing, and others who made mathematical predictions of where a new planet should be. That 
Pluto was found near the predicted position is a curious coincidence. Credit for the dis-
covery must rather be given to the techniques used by Clyde Tombaugh at the Lowell Observa-
tory. 

NEW BOOKS RECEIVED  

By: John Marelli, John Marelli Meteorological Associates, 
42 Chestnut St., Charlestown, MA 02129 

1.) "Missiles and Rockets:, by Kenneth Gatland. Price:$6.95. 1975. 
2.) "Manned Spacecraft", by Kenneth Gatland. Price:$6.95. 1976. 
3.) "Robot Explorers", by Kenneth Gatland. Price:$5.95. 1972. 
4.) "Frontiers of Space", by Kenneth Gatland and Philip Bono. Price:$6.95. 1976. 
5.) "Jane's Pocket Book of Space Exploration", by T.M. Wilding-White. Price:$5.95. 1976 

All are published by Macmillan Publishing Co., Inc., Riverside, New Jersey 08075. 
The five titles above comprise an extensive encyclopedia of space exploration, past, 

present, and future. The first four titles also are part of the Macmillan Color Series and 
each book has 80 pages of excellent quality color photos, while the illustrations in the 
last title are in black and white. These books are well written and contain a lot of de-
tailed information such as launch vehicles, payloads, and experimental results from the 
missions. 

"Missiles" contains chapters on the space launchers, U.S., U.S.S.R., China, and Japan, 
plus a chapter on the space shuttle. "Manned Spacecraft" contains all the details of both 
the U.S. and U.S.S.R. space missions from the early days right through Salyut. "Robot" 
deals with the planetary probes, past, present, and future. "Frontiers" concerns itself 
with the future use of space, i.e., laboratories in orbit and interplanetary travel. 
"Jane's" provides detailed information on the satellites, i.e., kind of satellite, research 
results from same, and specifications. 

Note lay Editor. Book Review Editor Russell Smith and I realize that these titles are 
no longer new, but we think that they still offer excellent reading for those persons keenly 
interested in space exploration. Mr. Marelli has been the donor of dozens of books to the 
A.L.P.O. Library. 

GREAT VOLCANIC ERUPTIONS AND THE LUMINOSITY OF THE MOON DURING TOTAL ECLIPSES  

By: Peter 116dervfiri, International Research Group on Terrestrial and Cosmic Physics, 
"Georgians" Observatory, H. 1023 Budapest, II. fAxpgd fejedelem utja 40-41, Hungary 

(Originally published in Memorie Geopaleontologiche dell'Universith di Ferrara, Italy, 
Vol. 3°, Fasc. II, No. 2, 1975, edited by Professor Piero Leonardi.) 

Abstract 

Atmospheric pollution, due to very strong volcanic eruptions of the explosive type, 
often causes so-called "dark" eclipses of the Moon. Some historical and recent examples 
are discussed briefly in the present paper, and certain planetological considerations are 
added regarding the possibility of present-day volcanic activity on the planet Mars. 

# # # # # 
The reader can find some very interesting examples concerning the effects of greater 

(explosive) volcanic outbursts on the visibility and luminosity of the Moon during total 
eclipses in the periodical Sky and Telescope. One such paper was published by E. M. Brooks 
in the June, 1964 issue (pp. 346-348) of that magazine. In this article, a table was also 
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published (originally compiled by F. Link as early as 1961) regarding those lunar eclipses 
occurring between 1601 and 1914 when the Moon's image was especially dark. In the over-
whelming majority of cases, the darkness of the Moon during total eclipses was attributed 
to volcanic events. Some cases, however, were uninterpreted, and one case was denoted as 
doubtful. The respective cases were as follows: 

Observers 
	

Observations and eruptions  

1. 1601 XII 9 
	

Kepler 
	

Eclipsed part invisible 
2. 1620 VI 15 
	

Kepler 
	

Moon invisible, stars visible 
3. 1620 XII 9 
	

Cysat at 
Ingolstadt (*) 
	

Moon invisible 
Many observers 
	

Very dark or invisible Moon. Eruption of 
Jorullo (Mexico), 1759 IX 28?? 

This writer is convinced that the darkness of the Moon in the course of these eclipses 
was also the consequence of strong volcanic outbursts of the explosive type which are accom-
panied by heavy ash-falls, and therefore he decided to investigate this interesting problem 
in more detail. Which volcanoes might have been responsible for these observed darknesses? 

Fortunately there are some volcanological publications (**), which give us ample infor-
mation as regards the occurrence of volcanic eruptions which took place in earlier centuries. 
It is regrettable, however,that in certain cases there are no detailed descriptions of some 
particular events, owing to the fact that the respective volcanoes are found in uninhabited 
regions. In such cases we usually found very limited descriptions only, which are expressed 
generally by the universal volcanological symbols, for instance: 0 = eruption in the cen- 
tral crater;m>= lava flow; r7,:,  = subglacial eruption; 	- normal explosions; etc., which 
give only approximate information. In spite of this difficulty the author hopes that a sum-
mary of the results may be interesting. After a strong volcanic eruption of the explosive 
(usually andesitic) type which injects many millions of tons of ashes and fine fragments 
(small solid particles) into the atmosphere, the air will be ash-free and clear again within 
some years. Therefore, it appears sufficient to investigate the volcanoes which have been 
active within an interval of four or five years preceeding the lunar eclipse under consid-
eration. 

First let us examine the case of the total lunar eclipse of the year 1601. 

No. 	Date 

4. 1761 V 	18 

nd 
Year Volcano Location 

1596 Asamayama Japan, 
36° 24' N, 
138° 32' 	E 

n, 
h 

1597 Hekla Iceland, 
64° 00' 	, 
19°  49' 

1597 Iwakiyama Japan 

ch 

40°  39, 	, 
140°  18' 	E 

my 

Events 

Eruption from the central crater and 
normal explosions on the 19th August, 
accompanied probably by ash fall. 

From January 3 to March: eruptions from 
18 craters, aligned along a fissure. 
Damaging ash fall. 

During January: phreatic explosions? 
June 13: eruption from the central 
crater? Phreatic explosions? Lava flows? 
(All are doubtful. The term "phreatic 
explosion" means a particular case when 
the eruption is caused by the explosion 
of groundwater which came into contact 
with magma, but which is not followed by 
lava flow). 

(*) Dr. P. Hederviri F.R.A.S., Council-member of International Association of Plane-
tology. Contribution No. 03/74 (Research Group on Geophysical Volcanology.) 

The eclipse of 1620 XII 9 was recorded in Hungary, too, as a very dark one. Professor 
A. Rethly in this respect has written the following (Meteorlogical Events and Elemental 
Calamities on Hungary Until 1700; Budapest 1962): 1620 December 9, Transsylvania: The Moon 
totally lost its light before eight o'clock of the evening and it was enveloped by a deep 
darkness through an hour (note by the author: it is not possible to translate exactly the 
archaic Hungarian text of the report into English). 

(**) E.g.: H. H. Lamb, Volcanic Dust in the Atmosphere; with a Chronology and Assess-
ment of its Meteorological Significance, Phil. Trans. Roy. Soc., London, 1970, Series A 226; 
H. H.Berninghausen, A Checklist of Icelandic Volcanic Activity, Bull. of the Seism. Soc. of 
America, Vol. 54, No. 1, 1964; K. Sapper, Vulkankunde, Stuttgart, 1927, as well as the diff-
erent volumes of the Catalogue of Active Volcanoes of the World, published by the Interna-
tional Association of Volcanology and Chemistry of the Earth's Interior, of which for this 
work volumes I, II, V, VI, XI, XII, XV, XVIII, XIX,and XXI were used effectively. 
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Year 	Volcano 	 Location 	Events 

1598 	oraefajOkull 	Iceland, 	Subglacial volcano. Eruption on Novem- 
64° 02' N, 	ber 10th, 1598, but no further data are 
16°  39' W 	available. An eruption is reported from 

beneath the Vatnaj6kull ice-field near 
the point of 64° 12' N and 17° 25' W, 
respectively, also in November of the 
same year. These two eruptions may be 
identical or might have occurred on two 
points along the same fissure. The Vat-
najbkull event was followed by a "j6-
kulhlaup" (this term refers to a sudden 
flood of an enormous quantity of ice and 
water with terrible force, due to the 
fast melting of the ice-sheet beneath 
which the volcano erupts). 

Activity was reported - no detailed infor-
mation is available. 

This volcano had been active almost con-
tinuously from 1582 till 1598, having a 
major eruption on September 3, 1587. 
Ash falls. 

This volcano had been active during these 
41° 30' N, 	two years - no further data. 
139° 22' E 

According to the opinion of the writer we must take into account first of all the two 
Icelandic eruptions as the probable main factors, since the other volcanoes mentioned in 
the table are too far from Europe,where Kepler observed the Moon's total eclipse in 1601. 
We learn from the quoted article of Brooks that the first passage of light through the Earth 
atmosphere is only one factor in the development of darkness of the Moon during a total 
eclipse; and there is a second factor, too, that is the second passage, which also has a role.  
While the effect of the first passage is the same everywhere from which the Moon can be ob-
served during the eclipse, the second passage is affected by the local contamination of the 
air. Therefore, it seems to be reasonable to suppose that local conditions of the atmos-
phere might have had a role in the case of the eclipse which took place on December 9th, 160: 
when the respective contamination was the consequence of one or two volcanic eruptions, oc-
curring not too far from Prague, where Kepler had been working at that time. As was men-
tioned, the Oraefaj6kull eruption was a subglacial one, and therefore it is probable that 
too great a contamination of the atmosphere by ash did not occur. The eruption of Hekla 
took place on the free surface, simultaneously from 18 craters; and it was followed by a 
damaging ash fall. We know, owing to the research carried out by Professor S. Thorarinsson 
of Iceland, that ash ejected by Icelandic volcanoes sometimes reached the land of Europe. 
Thus we may assume that the Hekla eruption of the year 1597 was responsible for the. darkness  
experienced 	Kepler on the occasion of the eclipse of 1601. 

Two very dark lunar eclipses were recorded in the year 1620. In the previous years the 
following eruptions had taken place: 

Year 	Volcano 	Location 	Events  

1616 	Mayon 	 Philippines Eruption from the central crater and nor- 
13° 16' N, 	mal explosions on P-,bruary 19th, 1616. 
123°  41' E 

1616 	Garnot 	 Melanesia, 	Active in 1616 - no further data. 
(Bluplup) 	 3°  30' S, 

144°  34' E 

1616 	Blosseville 	Melanesia, 	Active in 1616 - no further data. 
(Kadovar, Kervar) 	3° 37' S, 

144° 33' E 

1616 	Bam 	 Melanesia, 	Active in 1616 - no further data. 
(Lesson) 	 3° 36' S, 

144° 51' E 

1616 	Manam 	 Melanesia, 	Active in 1616 - no further data. 
(Manumudar) 	4° 06' S, 

145°  04' E 

160 

1598 Aso Japan, 
32°  54' N, 
131° 06' E 

1598 Guagua-Pichinea Ecuador, 
0° 	15' 	S, 
78° 36' W 

1600-1601 Oshima Japan, 
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Year 	Volcano 	 Location 	Events  

	

1619 	Hekla 	 Iceland, 	Extensive ash fall. Ashes reported from 
64°  00' N, 	Norway and the Faroes. 
19°  49' W 

The situation again is quite clear. All the volcanoes, mentioned in this table, --
except Hekla -- are too far from Europe and the listed eruptions occurred about four years 
?receding the two total lunar eclipses, once more with the exception of the Icelandic 
volcano. Therefore, we may be sure that the responsible eruption which caused the darkness  
in the case of the two eclipses in 1620 was that of volcano Hekla. 

Let us finally look at the total eclipse of the Moon which took place on May 18th, 1761. 
The darkness in this case was attributed to the eruption of Jorullo of Mexico. This supposi-
:ion may be correct; of course, however there are some other eruptions which can be consid-
ered. 

	

Year 	Volcano 	 Location 	Events  

	

I 1757 	San Jorge 	 Azores, 	Activity reported from this year, with- 
38° 39' N, 	out further data. 
280  05' W 

	

1759 	Etna 	 Italy, 	From April 19 till August 1: eruption 
370  44' N, 	from the central crater accompanied by 
150  00' E 	explosions and lava flows. 

	

1759 	Jorullo 	 Mexico, 	A new volcano came into being on Septem- 
19°  02' N, 	ber 19th, 1759. The event was preceded 
101° 40' W 	by earthquakes (of volcanic origin) and 

was accompanied and followed by nuees 
ardentes, heavy ash falls and mud flows. 
Very violent eruptions occurred until 

70 	 1774. The first lava appeared in 1764. 
This year is considered as the one when 
the activity was the strongest. 

firth's 	 1760 	Makian 	 Moluccas, 	Activity reported between September 22, 
00  19' N, 	1760 and April, 1761. Eruption in the 

role. 	 1270  24' E 	central crater and normal explosions. 

he 	
Destruction of ?-able lands. 

	

1760 	Antisana 	 Ecuador, 	Eruption from a parasitic crater and lava 
1601 	 0° 30' S, 	flows. No further data. 

780  08' W 

	

1760 	Adach 	Aleutian Islands, 	The volcano had been active in this year; 
510  48' N, 	no further data are available. 
1760  31' W 

on 	 1761 	Terceira 	 Azores, 	Eruption from a parasitic crater, normal 
(Santa Barbara) 	38° 44' N, 	explosions, lava flows, and destruction 

ess 	 27°  19' W 	of arable lands between April 17 and 28. 

	

1761 	Gedeh 	 Java, 	Eruption from the central crater with 
the 	 6° 47' S, 	normal explosions. No other data. 

1060  59' E 

Continous activity between 1500 and 1760 
or- 	 is reported in the case of volcano Fogo 

(Azores) and between 1719 and 1790 in the 
case of Osorno (Chile), respectively. 
Certain basaltic volcanoes (Niragongo of 
Africa, Erta Ale of Africa, and Kilauea 
of Hawaii) might have been also in con-
tinuous activity. 

Studying this table we have the impression that the darkness of the total eclipse of 
1761 might have been the consequence of not a single eruption but at the same time of more  
than one volcanic outburst. These are as follows: 1757: San Jorge (perhaps); 1759: Etna 
(probably); 1759: Jorullo (without doubt); 1761: Terceira (without doubt, chiefly because 
its eruption took place immediately preceding the eclipse). 

Another, also very interesting question arises. We may say that the "heroic age" of 
astronomy began with the first application of astronomical telescopes. Galilei made his 
first instruments in 1609; and his first observations of Moon, Mars, and Venus occurred 
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either in that year or in 1610. Thomas Harriott's first lunar map was made also in 1610; 
and Christoph Scheiner observed the Moon probably in 1610, 1611, or 1612. According to our 
investigations, in these years the atmosphere over Europe was clear and almost totally free 
from volcanic dust. (The weather in Hungary in these years also was quite normal). From 
this point of view the author has investigated the volcanoes of the following regions: Ice-
land; Jan Mayen Island; Azores; Canary Islands; Cape Verde Islands; Italy; and Greece, re-
spectively. 

In the years around 1610, no volcanic activity took place in the regions mentioned, ex-
cept Southern Italy, where some and probably not too significant eruptions from radial fis-
sures of Mt. Etna were reported in 1607, 1608, 1609, 1610, and 1614 respectively. The last 
eruption in Iceland (preceding 1610) had taken place on November 10th, 1598 (nraefajOkull, 
see in the second Table) and the next occurred on October 12th, 1612 (Eyjafjallajtkull: no 
further data). On the Island of Jan Mayen, an eruption probably occurred on September 6, 
1633 (volcano Beerenberg), but no earlier data are available. The island was discovered in 
1607 and re-discovered in 1611, but the discoverers did not report any activity. 

In Greece, the volcano Nisyros had an eruption in 1422 and another one in 1830; between 
these two years, no activity was reported. Similarly, the volcano Santorin erupted in 1570 
or in 1573, and the next outburst took place only in 1650. Thus, European and Atlantic vol- 
canoes did not affect the earliest telescopic observations carried out 	Galilei and his 
contemporaries. The ashes ejected by Hekla in 1597 and oraefajbkull in 1598 had fallen down 
upon the surface by the time of Galilei's observation. 

Let us deal next with recent years. 
Andre Danjon, former director of the Paris Observatory, has suggested a scale for the 

classification of luminosity of the Moon during total eclipses. The grades of the Danjon 
Scale are as follows: 

L = 0: very dark eclipse, the Moon almost invisible, especially in mid-totality; 
L = 1: dark eclipse, gray or brownish coloration, details on the lunar surface 

distinguishable only with difficulty; 
L 	2: deep red or rust-colored eclipse, with a very dark central part in the shadow, 

and the outer edge of the umbra relatively bright; 
L = 3: brick-red eclipse, usually with a bright or yellow rim to the shadow; 
L = 4: very bright copper-red or orange eclipse, with a bluish very bright shadow rim. 
In the case of a perfectly, or almost perfectly, clear, uncontaminated atmosphere, the 

value of L would be either 4 or very near to it. However, in the course of recent years, 
the estimated values of L usually were less than 3 and even less than 2. Here evidently we 
experience the effect of more than one volcanic eruption. In addition to this, contamination 
of the air as a consequence of human activity also is an important factor. 

Although it is not widely known, one of the greatest volcanic eruptions of human history 
took place at Kamchatka on March 30th, 1956. The gigantic explosive outburst of the volcano 
Bezymianny ("Nameless") was preceded by not less that 33,150 earthquakes of volcanic origin. 
The effects of the tremendous air-waves accompanying the event on March 30th were similar to 
those of the great Siberian (so-called Tunguska) meteorite of June 30, 1908. When about 
2-8 cubic kilometres of material of the mount's top disintegrated due to the terrible explo-
sions, the forest was totally destroyed by the air-waves within a circle with a radius of 
about 30 kilometres. According to Professor G. S. Gorshkov, presidqnt of the International 
Association of Volcanology, the energy of the air-blast was 3 x 102' ergs, approximately 
twenty-one times greater than the energy of an air-wave due to the explosion of a 50.mega-
ton hydrogen bomb. The air-waves after the eruption drifted around the whole Earth one,tnd 
a half times. The total kinetic energy of the respective outburst amounted to 1.2 x 104  
ergs. For comparison, we can mention that the total seismic energy of the San Francisco 
earthquake of April 18th, 1906, was about 1.9 x 1024  ergs, and the measured energy release 
of a 15 megaton fusion bomb is 6 x 1023  ergs. On the other hand, as R. B. Baldwin of 
Chicago has demonstrated in his book The Measure of the Moon, the energy released by the 
explosion of the Siberian meteorite was probably in the range of 1023  - 102' ergs, and the 
falling object lost about one million tons of dust during its passage through the Earth's 
atmosphere. After the impact of the Siberian meteorite, a 20 kilometre-high column of fire 
and smoke was seen within a circle, the radius of which was 400 kilometres. The ash-cloud 
of Bezymianny after the eruption on March 30th, 1956, quickly reached a height of 36 kilo-
metres; and the total quantity of fine fragments and ash, ejected into the air, was more 
than ten million tons. These figures show that, in their effects, the Siberian meteorite-. 
fall and the Bezymianny eruption are really comparable with one another. 

Taking into account the extreme character of this great eruption as a consequence of 
which the air was strongly polluted by an enormous quantity of volcanic ash, we may expect 
some effects on the luminosity of the Moon during later eclipses. Really the total eclipse, 
which occurred on November 18th, 1956, was a very dark one, probably with a value of L less 
than 1 or even less than 0.5. In addition to this, the effect of the eruption showed it-
self even during the eclipse of March 13, 1960, when L was estimated as low as 2.0, although 
a long time had by then elapsed between the explosive eruption and the occurrence of the 
total eclipse. 
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Figure 11. Graph prepared by Dr. Peter Hederviri to show the observed 
luminosity L of the totally eclipsed Moon on the Danjon Scale over the 
interval 1960-73. The volcanic eruptions keyed 1, 2, --- 9, 10 at the 
top are briefly described on page 163. See also discussion in Dr. 
Hedervari's text. 

In Figure 11 the author has indicated the ten most powerful volcanic eruptions occurring 
between May, 1960, and the middle of 1971. Needless to say, during this period many other 
volcanic outbursts also took place; however, these were not so strong as the following: 

Remarks  

Eruption from a radial fissure, lava flows. 
Eruption started 47 hours after the main 
shock of the great earthquake-sequence. 

Extraordinary destruction and damage on 
Bali. Pyroclastic falls, lava flows, and 
nuees ardentes (glowing clouds). After 
the eruption strange atmospherical phe-
nomena were observed in many places of 
the world. 

Submarine eruption with strong detonations. 
New islands were formed. 

Bezymianny-type eruption, lasted only one 
hour. Gigantic directed blast, a new 
crater was formed. Pyroqlastic flows. 
Air wave energy 1.8 x 1041  ergs, kinetic 
energy of the blast 1 x 1024  ergs. 

Very strong eruption with base surges 
(ring-shaped basal cloud that sweeps 
outward as a density flow from the base 
of the vertical explosion column); ex-
plosive ejection of incandescent blocks 
and cinders. Eruption clouds reached a 
height of 15-20 kilometres. 

Strong explosive eruption, heavy ash fall, 
nuees ardentes. The eruption-cloud 
reached a height of 9 kilometres. 

Partial collapse of the caldera, accom-
partied by earthquakes. The eruption-
cloud had a diameter of 175 kilometres. 

Coordinates were not given in the source. 
Explosive eruption with ash fall. 

Explosive eruption with ash fall. 

One of Etna's greatest eruptions in his-
toric times commenced on this day. Very 
heavy ash falls and mighty lava flows. 

Studying Figure 11, one can distinguish four periods, denoted as a, b, c, and d respec-
tively. The value of L was already rather low at the beginning (in 1960), which probably 
was the consequence of the Bezymianny eruption that took place in 1956 at 55°  58' N and 

No. Date Volcano Location 

1.  1960 V 24 Puyehue Chile, 
40°  35' 	S, 
72°  08' W 

2.  1963 III 17 Agung Indonesia, 
8° 20' 	S, 
115° 30' E 

3.  1963 XI 	14 Surtsey Iceland, 
63° 	18' 	N, 
20° 36' W 

4.  1964 XI 12 Sheveluch Kamchatka, 
56°  38' N, 
161°  19' 	E 

A 

5.  1965 IX 28 Taal Philippines, 
14°  01' N, 
121° 00' E 

6.  1968 IV 21 Mayon Philippines, 
13° 	15' 	N, 
123° 41' E 

7.  1968 VI 11 Fernandina Galapagos, 
00  22' 	S, 
91°  33' W 

8.  1968 VII 29 Arenal Costa Rica 

9.  1968 XI 14 Cerro Negro Nicaragua, 
12° 31' 	N, 
86°  44' W 

10.  1971 IV 5 Etna Italy, 
37° 44' N, 
15° 00' E 

163 

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



s. 
a 

1600 35' E. The L was a little reduced on September 5, 1960, due to the Puyehue eruption. 
The strongest effect on L within the period a was that of the Agung eruption. The eclipse 
on June 23, 1964, however, was still darker than the one on December 30, 1963, although the 
difference in the values of L was 0.2 only, which is not too significant. The author sug-
gests that the two very low values of L at the end of the a-period can be attributed not 
only to Agung, but to Surtsey as well. 

It appears that the Sheveluch and Taal eruptions --- occurring in the b-period --- did 
not have too significant an effect on the value of L. The L was not reduced, but it remain-
ed at a mediocre level. At the end of this period, the air was rather clear; and therefore 
the value of L could reach 3.2 on October 18th, 1967. 

After this eclipse, four strong volcanic eruptions took place; and therefore a sudden 
decrease in the value of L is experienced in the c-period, and later on there is a slow in-
crease again. When the great outburst of Etna began, the value of L decreased once more. 
This was the d-period. 

The most remarkable volcanic eruption in 1973 was that of Helgafell, Iceland at the be-
ginning of the year. It may be that its effect was experienced during the total lunar 
eclipse on November 29, 1974. 

Planetological Considerations 

The Mariner-type spacecrafts have revealed that volcanism had a very important and basic 
role in the general development of the surface and crust of the planet Mars. Mariner-9 
showed the existence of gigantic volcanic mountains (Nix Olympica, Northern Spot, Middle 
Spot, and Southern Spot); and there are indications that in addition to these relatively 
young volcanoes, some other features of volcanic origin are also present on the planet. It 
is not entirely impossible that Mars is volcanologically active at present. We know some 
observational data regarding bright flares on Mars; and it may be that at least some of them 
were due to eruptions, although there are, of course, other possibilities for their interpre-
tation (e.g. reflection of light from ice-crystals, etc.). It is true that some flare-obser-
vations are rather doubtful because the aperture of the telescopes used by the observers was 
too small. However, there were cases when the volcanic interpretation appears to be correct. 
E.g., a mighty cloud was observed some minutes after a flare over the same spot. On the 
other hand, C. F. Capen of the Flagstaff Observatory (personal communication) has observed a 
very long grey streak which might have been of true volcanic origin, either as the manifesta-
tion of a so-called linear eruption or the manifestation of a central one while the dust and 
smoke, ejected by the volcano, were carried away by the wind in the form of a long but nar-
row streak. Prof. A. Dollfus of France has observed small, persistent clouds over certain 
regions (personal communication). In the opinion of R. A. Wells of the University of Cali-
fornia, such clouds consist of ice-crystals (personal communication). In this respect we 
should like to refer to a paper of H. Wexler. He has pointed out that the small particles 
of the volcanic ash may act as nuclei for the water vapor in the atmosphere, and thus small 
ice-crystals can be formed around them. In other words, the volcanic ash can produce cirrus-
like clouds at a height of about 8-11 kilometres above the surface of the Earth. Taking this 
possibility into consideration, we can suppose that the small persistent clouds of Dollfus 
might have had --- perhaps ---.a similar origin, and in this sense they are also regarded as 
(indirect) proofs of present-day volcanism on Mars. The hot spots, discovered on Mars by 
Soviet and American spacecrafts, also indicate a hot interior, and thus they are in favor 
of the volcanic hypothesis. 

A legion of meteorological observations is at our disposal, as regards the climatic 
effects of volcanic dust, ejected into the Earth's atmosphere by powerful explosive erup-
tions. If volcanism is present on Mars as well, we can suppose a more or less similar 
effect of volcanic particles on the climate of this planet. According to the ideas of the 
author, in addition to the sand --- and dust --- storms, which are rather common on Mars, 
the present-day volcanic activity --- if any --- may have also a certain role in the obscur-
ation of the surface of the planet. Observation of Mars from this point of view would be 
very interesting. 
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Group of A.L.P.O. Mars Section observers at Kitt Peak National Observatory during the 
Astronomy '80 Convention. Left to right: Paul Stegmann; Raleigh Crausby; "Chick" 
:apen, Mars Recorder; Donald C. Parker, Assistant Mars Recorder; Jeff Beish; and Bill 
-ouglass. 
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- Figure 8. The luncheon banquet on 
the final day, July 12, 1980, of 
"Astronomy 80". Figures 8, 9, and 
11 are photographs taken and 
contributed by Dr. Donald C. 
Parker. 

Figure 10. An informal moment at the head table during 
the luncheon banquet. Cliff Holmes at microphone, 
Frank Miller standing, Program Chairman Professor 
Ashley McDermott at far left. Photograph by Ronald 
D. Ferdie. 

177  

Figure 9. Mr. Paul Zurakowski 
(right) receiving the annual 
Bruce Blair Medal Award of 
the Western Amateur Astron-
omers from Dr. Frank Miller, 
the W.A.A. President. Pres-
entation made during the 
last day's luncheon banquet. 

Figure 11. Dr. William K. 
Hartmann lecturing on Wed-
nesday evening, July 9,during 
"Astronomy 80". His subject 
was "New Views of the Space 
Frontier". 
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Figure 14. John E. Westfall 
describes observations of 
Saturn's rings, satellites, 
and surface features during 
the 1979-80 edgewise appari-
tion. Figures 14-16 are 
photographs by Donald C. 
Parker. 

* * * * * 
Figure 16. A standing ovation for 

Dr. Clyde W. Tombaugh at the 
Saturday luncheon banquet. 

Figure 12. Donald C. Parker gives a live- 	Figure 13. Mr. Derek Wallentinsen, A.L. 
ly discussion of "The Quest for the 	 Assistant Comets Recorder, delivers haE 
Universal Developer." Figures 12 & 13 	 paper, "Occultations by Minor Planets.' 
are photographs by John E. Westfall. 

Figure 15. Dr. Neville Woolf lectures on pro-
posed giant telescopes at the Tuesday (July 8, 
1980) luncheon. Mrs. Jackie Holmes of the 
W.A.A. at left. 
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supplied the 1969 observations used in this paper, and gave helpful comments concerning 
the paper itself. Brian G. Marsden, Smithsonian Astrophysical Observatory, supplied com-
puter time for the analysis of the data. 
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1.S.V.T.O.P. - INTERNATIONAL SATURN VOYAGER TELESCOPE OBSERVATIONS  PROGRAM  

By: Holger Haug, Wilhelm Foerster Observatory 

Are you an active planetary observer? Are you interested in observing the giant planets, 
Jupiter and Saturn? Do you have access to a telescope with a minimum 6" (15 cm) aperture and 
a minimum focal length of 72" (180cm)? If the answer to all of these questions is yes, we 
would like to invite you to join in an international Saturn observing program similar to the 
successful "International Jupiter Voyager Telescope Observations Program" (IJVTOP) held dur-
ing the Voyager encounters with Jupiter in 1979. ISVTOP is being organized and sponsored by 
the Laboratory for Planetary Atmospheres, London (Dr. Peter Muller) and the Wilhelm-Foerster-
Observatory, West Berlin (Wolfgang Anklam, Holger Haug, and Christian Kowalec). 

The ISVTOP will commence at the end of October, 1980, when participants will be asked 
to send original drawings, micrometer measurements, and any central meridian transits to the 
ISVTOP data center in Berlin, where all the data will be copied on to film and the originals 
returned to each observer. These data will be used to complement the Voyager observations 
and will contribute significantly to the analysis of the meteorology of the Saturnian atmo-
sphere. 

Each observer will receive a report on the analysis of the IJVTOP results, a detailed 
set of notes, and a set of standardized forms to list the details of each observation. At 
the end of each month, observers will be asked to send their data for copying to Berlin. 
During the last Jovian apparition, some IJVTOP observers continued to send their Jupiter 
observations; and we hope that all observers who made any kind of measurements, drawings, or 
photographs will continue to send their data to Berlin, both for the last apparition and 
during ISVTOP. 

The set of ISVTOP and further IJVTOP observations will then be analysed in Berlin and 
London and a report produced at the end of 1981. 

Please send your name, address, some details of your instruments (e.g., aperture, focal 
length, micrometer) and, if possible, some examples of your most recent Saturn observations 
to: Dr. Peter Muller; ISVTOP; Laboratory for. Planetary Atmospheres; Department of Physics 
and Astronomy; University College London; Gower Street; London WC1E 6BT, England or to: 
Wolfgang Anklam / Holger Haug / Christian Kowalec; Wilhelm-Foerster Observatory; ISVTOP; 
Munsterdamm 90, D-1000 Berlin 41, West Germany. 

Please write in English, French or German; and if possible, enclose international reply 
coupons for the return postage. 

THE LUNAR ECLIPSE OF JANUARY 20, 1981: PENUMBRAL OR UMBRAL? 

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

A.L.P.O. members throughout much of the world--the Americas, Western Europe and Africa, 
and the Pacific Ocean—will be able to observe a deep penumbral eclipse of the Moon on 
January 20, 1981, U.T. 
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ig 
:om- The times of the eclipse events are: 

U.T. EST CST MST PST 
Moon enters penumbra 	  05'35.9 00:35.9 23:35.9* 22:35.9* 21:35.9* 

:New Middle 	of the eclipse 	 07'49.9 02:49.9 01:49.9 00:49.9 23:49.9* 

Aemic Deepest penumbral entry 	 07'53.2 02:53.2 01:53.2 00:53.2 23:53.2* 

Moon leaves penumbra 	  10'03.9 05:03.9 04:03.9 03:03.9 02:03.9 

(Times are on January 20, 1981, except for those asterisked (*), which fall on January 
19, local time. The four local times above are in 24-hour systems beginning at midnight.) 

The penumbral magnitude of the eclipse is 1.039, which means that, near the time of 
deepest penumbral entry, the entire Moon will lie within the penumbra. Thus, penumbral 
shading should be easily visible (and photographable), particularly near the Moon's north 
limb. This will be a favorable opportunity to attempt to detect lunar luminescense for those 
observers with access to photoelectric photometers with appropriate filters (e.g., BVR). 

This eclipse is particularly interesting because, at the time of deepest penumbral entry, 
the limb of the Moon (at 6° east of celestial north) will be only 1:3 from the edge of the 
geometric umbra. However, the geometric umbra is always enlarged by the effect of the 
Earth's atmosphere. Indeed, an enlargement of 3.1 percent (unusual but not unheard-of) would 
cause this event to become a partial umbral eclipse. Observers are encouraged to watch for 
possible umbral contacts near 07:53 U.T. and, if such occur, to time them because this will 
allow us to determine the amount of umbral enlargement. Results should be reported either 
to the writer or to the Editor; their addresses are given on the back inside cover. It will 
be realized, of course, that negatiye observations showing the Moon to fail to enter the 
umbra are fully as valuable as possible umbral contact timings. 
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IN MEMORIAM: JOSEPH ASHBROOK  

By: Walter H. Haas, Director A.L.P.O. 

On August 4, 1980, Dr. Joseph Ashbrook, the Editor of Sky and Telescope, died. The 
A.L.P.O. has lost one of its best friends. Every true devotee of astronomy has also lost 
one of his best friends. 

Commemorative appreciations of this many-sided man and his work have already appeared 
in the October, 1980 issue of Sky and Telescope, pages 281-284. It would be pointless to 
repeat here the biographical data there found in the sensitive tributes by many different 
persons who knew Joe Ashbrook in different ways. It may mean more to report the shocked 
disbelief I have experienced in recent months from friends and colleagues first learning 
of his passing. A surprising number of them had received recent letters from him, among his 
last, or were about to seek his opinion on some project of observational amateur astronomy. 

I first met Dr. Ashbrook at the Yale University Observatory in New Haven, CT in the 
autumn of 1950. At that time the A.L.P.O. and its Editor were much interested in "Maedler's 
Square", an irregular enclosure near the Moon's north limb of which Maedler and a few others 
have left us some striking, nineteenth century, geometric descriptions. Had a major change 
on the lunar surface occurred here? I found Joe to be a good listener and also an informed 
listener. His knowledge of early lunar photographs, which would possess great scientific 
value if they could confirm Maedler's description, was encyclopaedic. Together we examined 
an enlargement of an early lunar photograph hanging on his office wall, but with inconclusive 
results. It was evident that this man combined a deep appreciation of earnest amateur obser-
vational efforts with sound judgement about what constituted acceptable scientific evidence. 

He and I were destined to meet only a few times during the next 30 years. We did cor-
respond on a variety of lunar and planetary topics. Old-time readers will recall Dr. Ash-
brook's occasional articles in our Journal A.L.P.O., for many years known as The Strollin  
Astronomer. He wrote briefly, clearly, and informatively. His articles included estimating 
visually the brightness of Uranus, computing the dimensions of lunar domes from visual data, 
a working list of unusually steep places on the Moon, and estimates of the times of eclipse 
disappearances and reappearances of the four Galilean satellites of Jupiter. The ideas in 
his letters on many other subjects were also always helpful to me. It was a singular per-
sonal pleasure when Joe Ashbrook agreed to serve on our A.L.P.O. volunteer staff as a Jup-
iter Recorder in 1977. 

All of us who knew him will cherish a privileged memory. 

BOOK REVIEWS  

To The Red Planet, by Eric Burgess, Columbia University Press, New York and Guilford, 
Surrey, England. 1978. 181 pages. Price $19.95. 

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

The author, Eric Burgess, is a well-known space science writer, who in a few pages tells 
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University Park. New Mexico 

88003 

ce telephone 522-4213 (Area Code 505) 
in Las Cruces, New Mexico 

Sketch of the coma of Comet Bennett 
1970 II (1969i) by Thomas R. Williams on 
March 28, 1970 at 9 hrs., 45 mins., U.T. 
6-inch (15-cm.) reflector at 73X. Very 
bright nucleus with a two-forked swirl, 
somewhat unsymmetrical. Variations in 
the size of the coma of this famous comet 
are discussed by Charles S. Morris on 
pages 246-252. 
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TABLE IV. 	NON-A.L.P.O. 	OBSERVATIONS OF COMET MORI-SATO-FUJIKAWA 1975 XII. 

DATE (UT) MAG. R 	AP. 	T F/ 	PWR 	COMA 	DC 	TAIL 	PA OBS. 

1975 10 18.47 10.0 	25.0 L 	6 HUD 
1975 10 19.48 10.0 	13.0 R 	5 MAL 
1975 10 30.40 8.6 	15.0 L KEE 
1975 11 01.46 9.0 	13.0 R 	5 MAL 
1975 11 02.46 8.7 	13.0 R 	5 MAL 

1975 11 05.46 8.8 	13.0 R 	5 MAL 
1975 11 08.46 8.8 	13.0 R 	5 MAL 
1975 	11 11.45 8.7 	13.0 R 	5 MAL th 
1975 11 13.45 8.5 	13.0 R 	5 MAL al 
1975 11 13.72 8.5 	15.0 L 	4 	27 SUM de 

1975 11 14.45 8.7 	13.0 R 	5 MAL 
1975 11 29.46 9.0 	20.0 L CAM 
1975 12 06.42 7.8 	5.0 R HAL 
1975 12 09.48 8 	15.0 L TRE th 
1975 12 26.44 8.7 	20.0 L NIK th 

al 
1975 12 27.42 8.5 	4.5 R 	 0.17 	140 JON "0 
1976 01 02.42 10 	30.0 L MCM oc 
1976 01 05.41 8.5 	4.5 R JON 
1976 01 06.43 9.0 	30.0 L MCM us 
1976 01 31.51 8.9 	15.0 L 	 0.08 	140 AUS ar 

wr 
1976 03 09.79 9 	15.0 L TRE la 

pr 
TABLE V. 	KEY TO NON-A.L.P.O. OBSERVERS. 

th 
AUS 	R. R. D. Austin (Mount John Observatory, New Zealand) re 
CAM 	R. N. Campbell (Dunedin, New Zealand) ap 
HAL 	D. Hall (Wellington, New Zealand) 
HUD 	B. Hudgens (Clinton, MS) 
JON 	A. F. Jones (Nelson, New Zealand) 
KEE 	R. Keen (Boulder, CO) 
MAL 	P. Maley (Houston, TX) th 
MCM 	S. McMillan (Brisbane, Queensland, Australia) 
NIK 	B. Nikolau (Palmerston North, New Zealand) 
SUM 	B. Sumner (Windsor, Queensland, Australia) 
TRE 	T. B. Tregaskis (Eliza, Victoria, Australia) 

References (Continued) 

9. Morris, C. S. (1973). Publ. Astron. Soc. Pac. 85, p. 470. 
10. Morris, C. S. (1975). J.A.L.P.O. 25 (Nos. 5-6), p. 94. 

OBSERVING LUNA INCOGNITA IN 1981 

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

Progress Report 

The goal of the A.L.P.O.'s Luna Incognita program is to complete the topographic 
mapping of the Moon. This project concentrates on the portion of the Moon that was not 
adequately photographed by the Lunar Orbiter and Apollo Missions--the area of the lunar 
south pole and southwest limb, totaling about 270,000 square kilometers. 

Information about this region has come from several sources, including the "Watts 
limb profile charts", radar maps, and Soviet space probes. Nonetheless, the most fruit-
ful source of data continues to be telescopic observations by A.L.P.O. members, consistin 
of visual drawings and photographs. The observations made since the previous report 
(441,P4 28, Nos. 3-4 (Jan., 1980), 68-71), and their contributors, are listed below 
(RL is reflector, RR is refractor). 
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Drawings Photographs 
J. Korintus (8 & 12-in RL's) 	 0 36 
D. McDavid (14-in RL) 	  1 4 
J. 	Sabia (4 & 9 in-RR's) 	  5 0 
D. Troiani (10-in RL) 	  1 3 
G. Waffen (8-in RL) 	  2 0 
J. Westfall (10-in RL) 	  1 3 
1979-80 Total 10 46 
Project Total 29 174 

The above observers are thanked for their efforts. Figure 3 is an example of one of 
the photographs contributed. With 56 observations total, 1979-80 has been a good year, 
although there is still a need for high-resolution photographs and, particularly, for 
detailed visual drawings. 

Observing Luna Incognita 

The observation of this region is challenging because it is on the lunar limb, and 
thus the Moon's librations (i.e., its north-south and east-west "wobble" with respect to 
the Earth) must be such as to bring this area into view. Naturally, Luna Incognita must 
also be sunlit at the time (and a medium-to-low Sun angle is best for shadow detail). The 
"Observing Schedule" in the next section gives the dates in 1981 when these conditions 
occur. 

Generally, observers with at least 4-inch refractors or 6-inch reflectors can make 
useful drawings, particularly if they have some experience in observing "easier" lunar 
areas. Because the appearance of features in this region changes due to libration, the 
writer will supply a set of outline forms for making drawings at various longitude-
latitude libration combinations. This set of 34 charts can be obtained for 754 (stamps 
preferred) by writing to him at the address on the inside back cover. 

Drawings are desirable because they show finer detail than do most photographs. On 
the other hand, photographs are useful because of their objectivity and positional 
reliability. Observers with experience in high-resolution lunar photography, and with 
apertures of 8 inches or greater, are encouraged to try photography as well as drawing. 

Observing Schedule for 1981 

The table below gives those dates in 1981 when Luna Incognita will be visible from 
the Earth. Note that: 

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

that date. The letters refer to the three zones of Luna Incognita; "A" - south 
polar, "B" a  between Hausen and Zone A, and "C" = northernmost portion. The 
numbers in parentheses give the forms' longitude and latitude librations, 
respectively. 

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

1981 U.T. 
Date 

Solar Selenographic 
Form(s) Co longitude Latitude 

JAN 01 210°1* +0?8 A(0°,-6°);B(0°,-6°) 
02 222.3* 0.8 A(0,-6);B(-2,-6) 
03 234.4* 0.8 A(-5,-6);B(-2-6) 
04 246.6* 0.8 A(-5,-6);B&C(-4,-6) 

pt 
JAN 24 129°8 +0°2 B(+4°,-4°) 

25 141.9 0.1 A(+5,-6);B(+4,-6) 
26 154.0 0.1 A(0,-6);B(+2,-6) 

it- 27 166.2 0.1 A(0,-6);B(0,-6) 
;ting 28 178.4 0.1 A(0,-6);B(0,-6) 

29 190.5* 0.0 A(0,-6);B(-2,-6) 
30 202.7* 0.0 A(-5,-6);B(-2,-6) 
31 214.9* 0.0 A(-5,-6);B&C(-4-6) 

FEB 01 227.0* 0.0 B(-4,-4) 
02 239.2* 0.0 B(-6,-4) 

FEB 20 098°2* -0°6 B(+4°,-4°) 
21 110.4* 0.6 B(+2,-4) 
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1981 U.T. 
Date 

Solar Selenographic 
Form(s) Colongitude Latitude 

FEB 22 12295 -0°7 A(0°,-6°);E(+2°,-6°) 
23 134.7 0.7 A(0,-6);B(0,-6) 
24 146.8 0.7 A(0,-6);B(0,-6) 
25 159.0 0.7 A(0,-6);B(-2,-6) 
26 171.2 0.7 A(-5,-6);B(-2,-6) 

FEB 27 183°3* -0°8 A(-5°,-6°);B&C(-4°,-6°) 
28 195.5* 0.8 A(-5,-6);B&C(-6,-6) 

MAR 01 207.7* 0.8 B(-6,-4) 
02 219.9* 0.8 B(-6,-2) 
03 232.1* 0.8 B(-6,-2) 
04 244.3* 0.8 B(-6,0) 

MAR 21 091°4* -1°3 A(+5°,-6°);B(+2°,-6°) 
22 103.5* 1.3 A(0,-6);B(+2,-6) 
23 115.7* 1.3 A(0,-6);B(0,-6) 
24 127.8 1.3 A(0,-6);B(0,-6) 
25 140.0 1.3 A(0,-6);B(-2,-6) 
26 152.2 1.3 A(-5,-6);B&C(-4,-6) 
27 164.4 1.3 A(-5,-6);B&C(-4,-6) 
28 176.5 1.3 B(-6,-4) 
29 188.7* 1.3 B(-6,-4) 
30 200.9* 1.3 B(-8,-2) 
31 213.1* 1.3 B(-8,0) 

APR 17 060°6 -1°6 A(+5°,-6°) 
18 072.8 1.6 A(+5,-6) 
19 084.9 1.6 A(0,-6) 
20 097.1* 1.6 A(0,-6);B(0,-6) 
21 109.3* 1.6 A(0,-6);B(-2,-6) 
22 121.5 1.6 A(0,-6);B(-2,-6) 
23 133.6 1.6 A(-5,-6);B&C(-4,-6) 
24 145.8 1.6 B(-4,-4) 
25 158.0 1.6 B(-6,-4) 
26 170.2 1.5 B(-6,-2) 
27 182.4* 1.5 B(-8,0) 
28 194.6* 1.5 B(-8,0) 

MAY 14 030°2 -1°5 A(+5°,-6°) 
15 042.4 1.5 A(+5,-6) 
16 054.6 1.5 A(+5,-6) 
17 066.8 1.5 A(0,-6) 
18 078.9 1.5 A(0,-6) 
19 091.1* 1.5 A(0,-6);B(-2,-6) 
20 103.3* 1.5 A(0,-6);B(-2,-6) 
21 115.5* 1.4 B(-4,-4) 
22 127.7 1.4 B(-4,-4) 
23 139.9 1.4 B(-6,-2) 
24 152.1 1.4 B(-6,0) 
25 164.3 1.4 B(-6,0) 

JUN 10 000°0 -1°1 A(+5°,-6°) 
11 012.3 1.1 A(+5,-6) 
12 024.5 1.1 A(+5,-6) 
13 036.7 1.1 A(45,-6) 
14 048.9 -1.0 A(0,-6) 
15 061.1 1.0 A(0,-6) 
16 073.3 1.0 A(0,-6) 
17 085.5* 1.0 B(-2,-4) 
18 097.7* 1.0 B(-4,-4) 
19 109.8* 0.9 B(-4,-2) 
20 122.0 0.9 B(-6,0) 
21 134.2 0.9 B(-6,0) 
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Figure 3. Photograph of the lunar south polar region, a portion of Luna Incognita. 
Taken by David McDavid with a 14-inch Schmidt-Cassegrain reflector at an equiva-
lent focal ratio of f/65; July 24, 1980, 04:01 U.T. The colongitude was 050?2, 
and the latitude libration of -6.1 was favorable for viewing this area. The 
irregular crater immediately below center is Newton, while the south pole is near 
the limb left of and slightly below Newton. Lunar south is to the left; and 
lunar west, in the IAU sense, is to the top. 
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1981 U,T. 
Date 

Solar Selenographic 
Form(s) Colongitude Latitude 

JUL 07 330?0 -0?5 A(+5°,-6°) 
08 342.3 0.4 A(+5,-6) it 

09 354.5 0.4 A(+5,-6) tl- 
10 006.7 0.4 A(+5,-6) 
11 018.9 0.4 A(0,-6) rc 
12 031.1 0.4 A(0,-6) ec 
13 043.4 0.4 A(0, -6) Qt 

di 
JUL 17 092°1* -0°2 B(-4°,-2°) WE 

18 104.3* 0.2 B(-4,0) 
Mc 

AUG 04 312°2 +0o.3  
A(+5°,-6°) 

05 324.4 0.3 A(+5,-6) 
06 336.7 0.3 A(+5,-6) 
07 348.9 0.4 A(0,-6) 
08 001.1 0.4 A(0,-6) 
09 013.3 0.4 A(0,-6) 
10 025.6 0.4 A(0,-6) cc 

TI 
SEP 01 294°2 +1°0 A(+5°,-6°) ar 

02 306.4 1.0 A(+5,-6) Er 
03 318.6 1.0 A(+5,-6) 
04 330.9 1.0 A(0,-6) 
05 343.1 1.0 A(0,-6) it 

06 355.3 1.1 A(0,-6) 8: 

SEP 26 239°1* +1?4 B(+6°,-4°) di 

OCT 01 300°2 +1°5 A(0°,-6°) 
02 312.4 1.5 A(0,-6) cc 

03 324.6 1.5 A(0,-6) 
A! 

OCT 24 220°3* +1°5 A(+5°,-6°);B(+6°,-6°) h: 
25 232.5* 1.5 A(+5,-6);B(+6,-6) 
26 244.7* 1.5 A(+5,-6);B(+4,-6) 

p 

OCT 30 293°6 +3.0.5  
A(0°,-6°) al 

is 

NOV 20 188°9* +1?3 A(+5°,-6°);B(+8°,-6°) c< 
21 201.1* 1.3 A(+5,-6);B(+6,-6) 
22 213.3* 1.3 A(+5,-6);B(+6,-6) tl 
23 225.5* 1.2 A(+5,-6);B(+4,-6) 
24 237.7* 1.2 A(+5,-6);B(+4,-6) 
25 249.9* 1.2 A(+5,-6);B(+2,-6) 

DEC 16 145°2 +0?7 B(+8°,-4°) 
17 157.3 0.7 A(+5, -6);B(+8, -6) 
18 169.5 0.7 A(+5, -6);B(+8, -6) 
19 181.6* 0.7 A(+5, -6)03(46, -6) 
20 193.8* 0.6 A(+5, -6);B(+6, -6) 
21 206.0* 0.6 A(+5, -6);B(+6, -6) 
22 218.2* 0.6 A(+5, -6);B(+4, -6) 
23 230.3* 0.6 A(+5, -6);B(+2, -6) 
24 242.5* 0.6 B(+2,-4) 

It will be possible to observe Luna Incognita in every lunation in 1981, for a total 
of 119 dates (almost one-third of the year). Conditions will be particularly favorable 
in the first half of the year; to be specific: 

Zone A is best seen when the Sun is southernmost in the Moon's sky, 
making the best dates March 21-27, April 17-23, May 14-20, and June 
10-16. 

mi 

10 

Ui 

Zones B and C are best seen when both the longitude and the latitude 
libration are highly negative (i.e., southerly and westerly) and 
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when the Sun angle is low or medium. Thus, the best dates for 
these zones are January 4 and 31, February 1-2 and 27-28, March 
1 and 29, May 21, and June 18. 

The above dates are the most favorable, but observations made on au. of the dates 
in the "Observing Schedule" are welcome. There is still some work to be done in mapping 
the closest celestial body, and A.L.P.O. observers are invited to join in. 

Postscript by Editor. 	The term colongitude may be unfamiliar to some of our 
readers. It is the lunar west longitude of the sunrise terminator, measured at the 
equator from the mean center of the lunar globe. It is hence approximately 0°  at First 
Quarter, 90 at Full Moon, 180 at Last Quarter, and 270°  at New Moon. Here the lunar 
direction west is in the modern "IAU sense", where Oceanus Procellarum lies in the Moon's 
west hemisphere. Colongitude is important to lunar observers as a measure of the solar 
illumination of the lunar globe and is much to be preferred to the lunar phase or the 
Moon's age in days for this purpose. 

SATURN CENTRAL MERIDIAN EPHEMERIS: 1981 

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

The two tables on pages 228 and 229 give the longitudR of Saturn's geocentric 
central meridian for the illuminated (apparent) disk for 0 , U.T. for each day in 1981. 
These tables are a continuation of those previously published in the JALPO for 1969-80, 
and include corrections for phase, light-time, and the Saturnicentric longitude of the 
Earth. 

"System I" assumes a sidereal rotation rate of 844°00 per day (period - 10
h 
14
m 

13.08), and is intended for use with features in the NEB, EZ, and SEB. "System II", 
intended for the tropical and temperate belts and zones, has a sidereal rotation rate of 
812°00 per day (period = 10 38m  25.42) 

Although the proper choice of one of these two systems should give conveniently small 
drift rates for most short-lived features, observers should note that the rotaten rates 
of Saturn's feahures are highly variable. Periods observed have ranged from 10 02m  
(equator) to 11 03m  (57°  latitude) (Kaiser et al., 1980, p. 1240). h  Thus, it is only 
coincidence that the recently-discovered radio rotation period of 10 39°4 ± OT15 (810.766  
+ 0°19/day) is close to the A.L.P.O.'s "System II" (Kaiser et al., loc city. Also, The 
Astronomical Almanac for the Year 1981 (United States Nava Observatory, 1980, pp. E5, E79) 
has adopted a Saturnian "SystRm I" rate of 841?558/day (10 16m  00.0) and a "System III" 
radio rate of 822°000/day (10 30m  3954) 	(The Astronomical Almanac, however, does not 
yet provide a daily ephemeris; nor has it defined a "System II.") Because of this multi-
plicity of rotation rates, it is all the more important that A.L.P.O. observers make every 
attempt to obtain central meridian timings, ideally combined with latitude measures (or at 
least estimates), so that the pattern of Saturn's atmospheric rotation and circulation 
can be better defined. 

To find the C.M. at any time, using the A.L.P.O. tables, find the 0
h 

U.T. C.M. for 
the appropriate date and system, and then add hours and minutes corrections from the re-
lated table, "Motion of the Central Meridian", as shown in the example below. 

Example: A light spot in the South TemperatehBelt (STeB) 
transits the central meridian at 01 38m  on 14 
MAR, 1981, U.T. (None: The STeB is in System II.) 
System II C.M. at 0 U.T., 14 MAR 1981. . 	357°6 
+ Motion of the System II C.M. in: 01

11 
	 033.8 

30m 	 016.9 
08m 	004.5  

System II C.M. at 011
1 
 38m, 14 MAR 1981 U.T. . 	 412.8 

-360.0  
052.8 
053) 

Note that one subtracts 360°  from any result exceeding 360 , and that it is usually 
more realistic to round one's final longitude to the nearest whole degree. 

References 

Kaiser, M. L et al. (1980). "Voyager Detection of Nonthermal Radio Emission from 
Saturn." Science, 209, No. 4462 (12 SEP, 1980), pp. 1238-40. 

United States Naval Observatory. Nautical Almanac Office. (1980) 	The Astronomical  
Almanac for the Year 1981. Washington, DC: United States Government Printing Office. 
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North Tropical Current B, (N. edge NEB, NTrZ), System II  

	

No. 	Mark 	Limiting Dates 	Limiting L. 	L. 	Transits 	Drift 	Period 

	

1 	Dc 	Mar.11-Mar.23 	155°-142° 	- 	4 	-32°5 	9:54:56 

	

2 	Dc 	Mar.11-May 17 	179 -120 	 9 	-26.8 	9:55:04 

	

Mean rotation period: 	 9:55:00 

The above two features were moving in the faster Current B of the North Tropical 
Current. Both markings were located on the north edge of the NEB. No. 1 is present on 
Figure 42 of Mr. Mackal's report. 

PARTIAL LUNAR ECLIPSE: July 16 - 17, 1981 

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

Circumstances 

On the night of July 16-17, 1981, observers in the Americas, the eastern Pacific, 
and most of Europe and Africa will have the opportunity to see the Earth's umbral shadow 
cover the southern half of the Moon. At the eclipse's maximum, the umbral magnitude will 
be 0.554 (i.e., 55.4 percent of the Moon's diameter will be in the umbra). The predicted 
times of the eclipse events will be: 

Event Description  

Moon enters penumbra 
Moon enters umbraa  
Middle of the eclipse 
Moon leaves umbrab  
Moon leaves penumbra 

U.T. 	 EDT 	 CDT 	 MDT 	 PDT 

	

02:05.2 	*22:05.2 	*21:05.2 	*20:05.2 	*19:05.2 

	

03:24.8 	*23:24.8 	*22:24.8 	*21:24.8 	*20:24.8 

	

04:46.8 	00:46.8 	*23:46.8 	*22:46.8 	*21:46.8 

	

06:08.9 	02:08.9 	01:08.9 	00:08.9 	*23:08.9 

	

07:28.4 	03:28.4 	02:28.4 	01:28.4 	00:28.4 

aAt position angle 130° bAt position angle 221° 
*July 16, the remaining times are on July 17. 

Figure 14 shows the appearance of the Moon and the umbral shadow at mid-eclipse. 

Observations 

Although this is not always recognized, a partial lunar eclipse can be profitably 
observed in a number of ways, for the most part with modest telescopic equipment. It is 
important, though, to time all observations to 0.1-minute accuracy. 

General Observations.--In the list of types of observations below, the type of 
optical aid needed is given in parentheses, where NE = naked eye, B = binoculars, and 
T = telescope: 

1. Visibility, tone, and color of penumbra, including when and where shading is 
evident. (NE, B, T) 

2. Sharpness and possible ellipticity or deformation of edge of umbra. (B, T) 
3. Color and tone of umbral edge. (B, T) 
4. Zonal and/or time variations of tone and color of umbra. (B, T) 
5. Visibility of features within umbra. (B, T) 

In addition to written notes on the above, drawings and photographs illustrating the 
observations will make them all the more valuable. 

Umbral Contact Timings.--Timing when the Moon's limb, and selected craters, are on 
the umbral edge gives us information about the enlargement of the umbra due to the Earth's 
atmosphere; the degree of enlargement varies between eclipses. Such timings should be 
accurate to +0.1 minute and should be made with a telescope of 60 mm aperture or more; the 
usual magnification range used is 50X - 100X. 

The two umbral contacts at this eclipse will occur only approximately at the times 
and places given in the table above (i.e., 03:24.8 U.T., 130°: 06:08.9 U.T., 2210). 

Crater timings, preferably for both umbral immersion and emersion, should be the 
average of when the umbral edge first and last touches the crater. Because this will be 
a partial eclipse, only 3 of the 15 "standard" craters (see Figure 14) are expected to 
enter the umbra. These craters, and their approximate contact times, are: 

Crater 	Immersion 	Emersion  

Grimaldi 	03:55 U.T. 	04:43 U.T. 
Tycho 	03:44 	05:40 
Taruntius 	04:47 	05:37 
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Figure 14. The Moon and the Earth's umbral shadow at mid-eclipse for the partial lunar 
eclipse of July 16-17, 1981. Celestial north is to the right, with the lunar axis also 
shown (offset). The chart shows the 15 "standard" craters used for umbral contact timings. 
The inner dotted curve is the theoretical umbral edge, while the outer dotted curve shows 
the umbra enlarged by 2 percent due to the Earth's atmosphere. Chart prepared by Dr. John 
Westfall with the use of a digital plotter on a computer. 

Lunar Luminescence.--When in the penumbral shadow, some lunar features are occasionally 
brighter than expected in green and red light (5700, 5800, 6150,and 6450 X), although normal 
in blue. It is believed that this phenomenon is caused by luminescence due to ultraviolet 
radiation from the Sun's chromosphere and corona. 

Detecting this phenomenon is one of the more challenging lunar eclipse observations, 
and requires either photographic or photoelectric photometry with a telescope 6 inches 
(15 cm.) in aperture or greater. If photography is used, the penumbral portions of the 
Moon should be photographed with black-and-white panchromatic film using either or both 
green and red filters, while nearly-simultaneous "control" photographs are taken with a 
blue filter. Also, sets of control photographs should be taken shortly before, or shortly 
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after, the eclipse. Later, the brightnesses (densities) of selected lunar features in the 
photographs should be measured with a densitometer in order to establish color differences 
and, particularly, any changes in these over time. Areas which have shown luminescence in 
past eclipses include Aristarchus, Copernicus, and Kepler. 

If photoelectric photometry is used, "V" and/or "R" readings can be used with "B" 
readings as control. Comparison readings on a nearby bright star should also be taken 
and timed in order to correct later for differential atmospheric extinction. Four suitable 
nearby stars, with magnitudes from the Arizona-Tonanzintla Catalogue, are: 

Magnitudes 

Star V B R Spectrum 

52 Sgr +4.59 +4.53 +4.61 B9 
GO Sgr 4.70 5.45 4.11 G5 
60 Sgr 4.82 5.71 4.17 G5 

Sgr 3.93 4.15 3.74 FO 

Conclusion 

Observers wishing more detailed information about observing lunar eclipses may obtain 
a copy of the A.L.P.O. Lunar Eclipse Handbook from the writer for $1.00 (address on inside 
back cover). An A.L.P.O. "Lunar Eclipse Observation Form" will be included with the Hand-
bsIcji, or may be obtained separately by sending a stamped self-addressed envelope to the 
writer. 

Observational reports should be sent to the A.L.P.O. Director, Prof. Walter H. Haas 
(address on inside back cover). Photographs and drawings are welcome, but please include 
all relevant data with them. 

PLANETARY SOCIETY FORMED 

By: Charles F. Capen 

If you are intrigued by the unknown, fascinated by the explorations of other worlds 
and by the prospect of finding extraterrestrial life, or excited by the limitless possi-
bilities out there in our Universe beyond our Earth...Come Join Us For The Ultimate Adven-
ture! You are invited to become a Member of the Planetary Society, to make a real contri-
bution toward the search for where we are, who we are, and why we are; and to enjoy a 
number of worthwhile membership benefits and privileges. 

The formation of The Planetary Society, a national organization to focus the growing 
public interest in planetary exploration and the search for extraterrestrial life has been 
announced by Carl Sagan, Cornell University astronomer, and Bruce Murray, Director of the 
Jet Propulsion Laboratory-Cal. Tech. Formed by a group of scientists and interested 
laymen, The Planetary Society is devoted to encouraging, supporting, and participating 
in the greatest adventure that Mankind may ever experience - solar sailing, comet rendezvous, 
returning planetary soil samples, radar mapping, robot rovers on planets and their moons, 
probes beyond our Solar System, and the search for galactic civilizations. Membership 
in the Society is open to all. Members will receive a subscription to "The Planetary 
Report'; as well as pictures and invitations to lectures and exhibits on planetary explora-
tion, member discounts, and membership credentials. The Society is incorporated as a non-
profit, tax-exempt organization. Send $15 for membership to, or ask for further informa-
tion from: The Planetary Society, P. O. Box 3599, Pasadena, CA 91103. 

COUA DIAMETER OF COMETS - II 

By: Charles S. Morris, A.L.P.O. Comets Section 

Abstract 

An analysis of A.L.P.O. coma diameter observations of Comet Bennett 1970 II (19690 is 
presented. The analysis indicates that the actual physical size of the coma was almost 
three times greater after perihelion than before perihelion. Maximum coma diameter was 
at least 750,000 kilometers. 

Introduction 

This is the second in a series of papers dealing with the coma diameter of several 
major comets. In the first paper (Morris, C.S., J.A L.P.0 , Vol. 25, Nos. 5-6, pp. 94-101) 
the selection and reduction of observations were discussed. The methods which were outlined 
were applied to the coma diameter estimates of Comet Tago-Sato-Kosaka 1969 IX (1969g). In 
the present paper the coma diameter of Comet Bennett 1970 II (19690 is examined. 
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will be the brilliant Evening Star on these warm summer evenings. This drawing 
_•,`_Ichael B. Smith of Alamogordo, New Mexico on August 26, 1978, 0 hours, 50 
_:es — 1 hour 0 minutes, Universal Time (daytime view) 10.6-cm. reflector at 

Seeing 9 (extremely good), transparency 5 (clear). Light orange, dark yellow and 
- blue filters all revealed a very brilliant and thin limb band. Tip of south cusp 
t-r1 needle-sharp and extended slightly on to dark hemisphere. Terminator very 
--ht and uniform. Disk without features. Unilluminated hemisphere easily visible in 
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Date 

TABLE 

(U.T.) 

II. 	MAGNITUDE OBSERVATIONAL ANALYSIS. 

Mag. 	Corr 	Inst. H-Mag 	Delta 	r log r Obs. 
1 1975 10 7.410 8.50 8.34 15.0L .59 0.894 0.852 -.0696 MOR 
2 1975 10 8.340 8.20 8.30 5.OB .63 0.860 0.849 -.0711 BOR 
3 1975 10 8.350 8.10 7.81 12.0R .14 0.860 0.849 -.0711 COL 
4 1975 10 8.460 8.10 7.76 13.OR .09 0.860 0.849 -.0711 MAL 
5 1975 10 9.460 8.20 7.86 13.OR .27 0.827 0.846 -.0726 MAL 
6 1975 10 11.430 8.30 8.14 15.0L .74 0.759 0.842 -.0747 MOR 
7 1975 10 12.400 7.80 7.90 5.08 .60 0.724 0.840 -.0757 BOR 
8 1975 10 12.430 8.30 8.14 15.OL .85 0.724 0.840 -.0757 MOR 
9 1975 10 12.470 8.10 7.76 13.OR .46 0.724 0.840 -.0757 MAL 
10 1975 10 14.390 7.50 7.60 5.OB .52 0.655 0.838 -.0768 GRE 
11 1975 10 15.460 8.20 7.85 25.4L .88 0.620 0.838 -.0768 TRU 
12 1975 10 17.460 8.30 7.96 13.OR .26 0.549 0.839 -.0762 MAL 
13 1975 10 18.460 8.00 7.65 25.0L .10 0.514 0.839 -.0762 HUD 
14 1975 10 18.480 8.00 7.66 13.OR .10 0.514 0.839 -.0762 MAL 
15 1975 10 19.470 8.00 7.66 13.OR .26 0.478 0.841 -.0752 MAL 
16 1975 10 20.480 7.90 7.56 13.OR .33 0.442 0.842 -.0747 MAL 
17 1975 10 21.070 7.50 7.43 8.08 .38 0.407 0.845 -.0731 ANDO1 
18 1975 10 21.370 6.50 6.60 5.OB .55 0.407 0.845 -.0731 MATO2 
19 1975 10 21.400 7.00 7.10 5.OB .05 0.407 0.845 -.0731 BOR 
20 1975 10 21.480 7.90 7.56 13.OR .51 0.407 0.845 -.0731 MAL 
21 1975 10 22.390 6.80 6.90 5.OB .05 0.372 0.847 -.0721 BOR 
22 1975 10 23.380 7.20 7.04 15.0L .41 0.336 0.850 -.0706 POR 
23 1975 10 23.390 6.80 6.90 5.OB .27 0.336 0.850 -.0706 BOR 
24 1975 10 23.450 7.00 6.92 11.0L .29 0.336 0.850 -.0706 WAL 
25 1975 10 24.400 6.50 6.34 15.OL .95 0.301 0.853 -.0691 POR 
26 1975 10 24.480 7.80 7.46 13.OR 1 .07 0.301 0.853 -.0691 MAL 
27 1975 10 24.520 6.80 6.90 5.OB .51 0.301 0.853 -.0691 TRU 
28 1975 10 26.470 5.90 6.08 3.58 .24 0.233 0.861 -.0650 WAL 
29 1975 10 27.190 6.10 6.14 6.08 .63 0.201 0.866 -.0625 BER 
30 1975 10 27.480 5.80 5.98 3.58 .46 0.201 0.866 -.0625 WAL 
31 1975 10 27.500 5.50 5.68 3.5B .16 0.201 0.866 -.0625 KEE 
32 1975 10 28.410 5.50 5.60 5.0B .45 0.170 0.870 -.0605 BOR 
33 1975 10 28.490 5.90 6.08 3.5B .93 0.170 0.870 -.0605 WAL 
34 1975 10 28.540 6.00 6.10 5.08 .95 0.170 0.870 -.0605 MAY 
35 1975 10 29.190 5.80 5.84 6.0B 1 .08 0.142 0.876 -.0575 BER 
36 1975 10 29.510 5.50 5.68 3.58 .92 0.142 0.876 -.0575 WAL 
37 1975 11 4.390 5.20 5.30 5.08 .24 0.163 0.914 -.0391 STE 
38 1975 11 4.440 6.50 6.43 8.08 1 .37 0.163 0.914 -.0391 BOE 
39 1975 11 4.470 5.00 5.13 0.0E .07 0.163 0.914 -.0391 HER 
40 1975 11 6.420 4.80 4.93 0.0E .17 0.225 0.929 -.0320 SEA 
41 1975 11 8.450 6.20 6.13 8.0B .81 0.292 0.945 -.0246 BOE 
42 1975 11 11.400 7.50 7.63 4.5R .63 0.397 0.971 -.0128 JON 
43 1975 11 11.430 7.10 7.20 5.OB .20 0.397 0.971 -.0128 SUM 
44 1975 11 12.420 7.80 7.93 4.5R .75 0.432 0.980 -.0088 JON 
45 1975 11 12.530 7.20 7.04 15.OL .87 0.432 0.980 -.0088 SUM 
46 1975 11 21.440 8.80 8.54 20.3L .18 0.745 1.071 0.0298 BOE 
47 1975 11 22.450 8.80 8.54 20.3L .08 0.780 1.082 0.0342 BOE 

REPORT  ON THE A.L.P.0.-LTP OBSERVING PROGRAM 

By: Winifred Sawtell Cameron, NSSDC, GSFC, Greenbelt, MD 

This on-going observing program has been operating since late 1972. The objectives 
are to: 1) monitor the Moon for Lunar Transient Phenomena (LIP), 2) establish the normal 
albedo behavior over a lunation period of the more active LTP sites (100 out of 200 total), 
some non-LTP comparison sites, and the seismic epicenters obtained from the Apollo seismic 
experiments under all lighting aspects, including earthlit, by a standardized procedure, 
and 3) establish an objective seeing scale based on a star's diffraction of out-of-
focus disk behavior. Appeals for observers have elicited a large response in inquiries. 
The number who have reported observations is only a fraction of those. 

Briefly, the procedures to be effected by observers are the following: 

A) At Full Moon construct an albedo scale by matching grays to Elger's scale in 
one of the following ways: 

3, 

1. 

15 

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



Cs 

x 

vi: 
rax 
det 
mot 
of 
fot 
nor 
wa3 
a 

we' 
re; 
68 
fez 
CO). 
mez 
on 
cer 
obs 
whi 
1) 
the 

o 
co 

CI) 
+ + 

++ 
++ 

CDO * 
7--  cr,— 

+.* 

tf. 

FIGURE 11 COMET 1975 X: 
PLOT OF HELIOCENTRIC DISTANCE (R) 
VS. HELIOCENTRIC MAGNITUDE. 
TOTAL OBSERVATIONS (47). 

-b.os 	-0.06 
	

0.04 	-O.C2 	-0.00 
	

0.02 	0.04 
LOG 

************** 
1) pencil shadings on a white sheet of paper, 
2) pieces of film print (perhaps of a lunar photograph), 
3) pieces of exposed film of various densities, 
4) photographic gray scale, 
5) inserting pieces of exposed film, between the eye and eyepiece and adding 

together till they extinguish the feature examined (from Elger's example), 
or 

6) use neutral filters in the same ways as in 5). 

Values at Full Moon give the true albedo. Once a gray is matched to Elger's scale, then 
any measure at any time that matches that gray step is the albedo recorded. 

B) Select several permanent points in each assigned feature including wall, floor, 
and central peak, and one outside the feature on the nearby terrain (usually a plain). 
These are the points always measured and reported. 

C) Before observing the Moon estimate the seeing by the following: 

1) With the clock drive off, set the star's disk (near the Moon) at the edge 
of the field of view (FOV) and time (by counting seconds) how long it takes 
to drift out of the FOV, 

2) watch the expansion and contraction of the image and time (by counting) 
the interval between blow-ups, 

3) switch the clock drive on, set the star at the edge of the FOV, and time 
the interval between darts toward the center (excursions) of the FOV. 

4) estimate how far toward the center it darted (in fractions of the FOV), 
5) estimate the ratio of the largest blown-up disk to the smallest, and 
6) estimate the seeing by some old method as to poor to excellent, or 0-10 

(10 best), or the Antoniadi Scale I-V (I best). 
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FIGURE 12 COMET 1975 X: 
OBSERVATIONS OF 4 OBSERVERS 
WITH A LEAST-SQUARES REGRESSION 

LINE-FIT (SEE TEXT). THE LINE 
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******************** 

An observing session should have at least two measures of every point of each feature 
visible separated by a minimum of ten minutes in time. All measures are reported to me 

ng 	 monthly, but LTP reports should be sent in immediately. If an anomaly is noted, minute 
e), 	 detail as to color, obscuration, albedo, variations (with timings), hue of color, 

motions, etc. should be made. Comparison with other features especially north or south 
of the anomaly and with similar structure and albedo should also be made. Instructions 

then 	 for procedures, Elger's scale, and reporting forms are provided. I assign four LTP, one 
non-LTP comparison feature, and one seismic epicenter site to each observer. In this 
way I can assure that all 100 LTP features and all seismic zones will be covered. In 

00r, 	 a few instances observers requested more features to monitor. 
). 

	

	 From 1972 to the present (August, 1980), there were 68 inquiries, three of which 
were professional astronomer groups, with recording equipment (none of which have 
reported any observations). All 100+ LTP and seismic sites were distributed among the 
68 inquirers with many duplicates. Table 1 lists all inquirers who were assigned 

ge 	 features. Of the 68 inquirers, 13 have reported observations (asterisked). These 13 
akes 	 cover 64 features, of which 17 were duplicated, 1939 nights, and 15,094 individual 

measurements of albedos through August, 1980. Among the 1939 nights there were 52 nights 
on which LTP with 105 individual measures were reported. These figures represent 2.7 per-
cent of nights and 0.7 of one percent of individual measures. Table 2 summarizes the 13 

e 	 observers' reports. Some of the 13 have dropped out, as can be seen in the last column 
which gives the date of the last reported observations. Two of the reporters (superscript 
1) are not actual members of the program, but they send measures of albedos similar to 
the A.L.P.O. method on an irregular basis. 

0 
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FIGURE13 	COMET 1975 X: 

OBSERVATIONS PLOTTED AS IN 

FIG. 11 BUT WITH THE LEAST- 
+ SQUARES LINE FROM FIG.12 

PLOTTED FOR COMPARISON. 
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Upon receipt of the observations I construct albedo charts of albedo vs. Moon's age, 
a typical one of which may be seen in Table 3. (Commas separate measures during a night, 
and semicolons separate nights of observation.) Figure 14 shows the average behavior of 
each point in graphical form. Pertinent information, e.g., sunrise and sunset, lunar 
phases, and magnetic tail boundaries are indicated at the top. Note that the nearby plain 
(Mare Crisium) point is always of lower albedo than the Cape, and point C appears to deviate 
from the other points. Point A is the brightest generally. Occasionally I find measures 
that differ from the average or surrounding Moon's age measures by four half-steps or 
more on Elger's scale (circled in Table 3). Since LTP of as little as one-half step have 
been reported, I think 4 half steps is a significant deviation and can be considered a 
possible anomaly. Point E was quite low in the second night's measure but the Sun's 
altitude was only 4°. However, on the first night's measures, the altitude was only 9°  so 
the 4's may be anomalously low since the other points weren't so far off. The one other 
anomaly was in the nearby plain comparison point. This region of M. Crisium is subject to 
LTP. Most points tend to brighten slightly at or near Full Moon. The possible anomalies 
were not noted by the observer. A number of reasons could account for this; e.g. the 
observers didn't know or remember (and shouldn't) what the normal albedo was. Also, there 
were no variations in albedo during observation to command their attention. There was no 
color or obscuration associated with the unusual albedo to gain attention. In Table 2 we 
could apply the same analysis. Here (considering each feature separately) we find 152 
nights and 285 individual anomalous measures which equal 7.8% and 1.9% respectively. We 
find the total nights of reported and possible anomalies was 204/1939 and the total of 
individual measures was 390/15,094. These are 10.5% and 2.6% respectively. This result 
suggests that once in about 10 nights or once in about 40 individual measures one might 
record an anomaly. I encourage my observers to compare their night's measures to previous 
ones for the same phase after observing; and if they differ from previous ones of the same 
age (or surrounding ages) by 4 one-half steps or more, to go back and observe such features 
carefully. 
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Entered Location Telescope 

TABLE 1. A.L.P.O. - LTP OBSERVING PROGRAM 

Name 

3R-5L 

;e, 
it, 
If 

Lain 
aviate 
:es 

ive 

3  so 
ar 
t to 
les 

lere 
no 
we 

ie 

It 
t 
sous 
same 
tures 

R 

6L 

8L 

8L 

S. Anthony 
Astron. Club 
J. Barclay 
J. Bartlett-* 
L. Beaumont 

I. Beck 
J. Benton 
B. Blakelee 
R. Borek 
M. Boschat 

J. Caruso* 
G. Chevalir 
R. Clutter 
Dr. N. Comins 
C. Culley 

Dr. F. Dachillew  
J. Da Silva 
E. Davis* 
R. Dezmelyk 
Dr. A. Fennelly 

P. Foley1,* 
Dr. J. Fontana 
M. Fornarucci 
B. Frank* 
J. Galgocy* 

D. Gens 
R. Gordon 
T. Gorman 
D. Harrold 
R. Hill* 

B. Hobdell+ 
M. Huddleston 
P. Jean 
C. Kapral* 
Z. Kleinman 

J. LeCroy* 
C. Leroy 
C. Lord 
D. Louderback* 
T. Lynch* 

L. Maleske 
G. Marasco 
R. McClellan 
G. Perrson 
R. Peterson 

G. Poole 
A. Porter* 
Dr. H. Povenmire 
Dr. R. Powaski 
T. Sato 

J. Sedge 
R. Speck 
H. Stelzer 
C. Stephens 
T. Traub* 

Warren, PA 
Cranston, NJ 
Calounora, Australia 
Baltimore, MD 
Watertown, NY 

Wadsworth, OH 
New Hope, PA 
Scotch Plains, NJ 
Lancaster, CA 
Halifax, N.S. 

Elmira, NY 
Quebec, Canada 
Pittsburgh, PA 
Orono, ME 
New York, NY 

University Park, PA 
Parana, Brazil 
Youngstown, PA 
Warren, PA 
Bowling Green, KY 

Kent, England 
Peekskill, NJ 
Garfield, NJ 
Fairport, NY 
Washington, PA 

Youngstown, PA 
Nazareth, PA 
Columbus, OH 
Cleveland, OH 
Greensboro, NC 

St. Petersburg, FL 
Mesquite, TX 
Montreal, Canada 
Parlin, NJ 
Harrisburg, PA 

Springfield, VA 
Pittsburgh, PA 
Santa Monica, CA 
South Bend, WA 
Pittsburgh, PA 

Las Cruces, NM 
Taylor, MI 
Canoga Park, CA 
Hvidore, Denmark 
W. Palm Beach, FL 

Cleveland, England 
Narragansett, RI 
Indian Harbor Beach, FL 
Euclid, OH 
Hiroshima, Japan 

Monticello, AL 
Hamilton, Ontario 
River Forest, IL 
Bakersfield, CA 
Warren, PA 

1973 

1972 
1974 

1972 
1980 
1975 
1972 
1979 

1978 
1973 
1972 
1978 
1980? 

1974-1977w  
1972 
1972 
1973 
1974 

1978 
1973 
1972 
1972 
1973 

1972 

1978 
1972 
1972 

1980 
1972 
1972 
1978 
1972 

1975 

1979 
1973 

1972 
1973 
1973 
1972 

1973, 1978 

1974 
1972 
1976 

1974 

1976 
1980 
1972 

1972 

8L, Filters 

2.4R 

8L, 12L 

12L 

6L 

Filters, polarim. 

12L, CED, blink 

6L 
2R 

6L 

3R 

10L, 6L 

2.4R 
6L 
4R 
2.4R 

4.5L 
2R 

6L, Blink, Photom. 
2.5R, 8L 

6L 

*=reported data 
L=reflector 
R=refractor 
w=withdrawn 

CED=crater extinction device 
1=not ALPO-LTP member 
+=reported after Sept. 1980 
#=Apollo 17 watch only 

(Table 1 continued on page 22) 
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In addition to the albedo charts, I keep a table of auxiliary data by which I can 
analyze the data with respect to hypotheses of causes. This analysis will not be reported 
here; but previous analyses can be found in Cameron, 1974, 1979. I also have not yet 
analyzed the seeing measures. These will constitute future reports. When the albedo 
charts are sufficiently filled in, I supply copies to the observers so that they can see 
their progress and places where more observations are needed, and can use such charts to 
compare with their night's measures (after observations are made) to catch any unnoticed 
anomalies for checking upon. 

In summary, the A.L.P.0.-LTP observing program has partially achieved some of its 
objectives. The partial success is a consequence of too few observers being active. Those 
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14. Sample albedo graph in A.L.P.O. Lunar Transient Phenomena Program. Prepared by 
Lunar Recorder Winifred Cameron. Observed albedo is plotted as a function of the Moon's 

See also text on page 18 and Table 3. 

have participated have done so in varying degrees as can be seen in Table 2. A number 
- possible anomalies is revealed in the albedo charts constructed from the observations for 

each feature. Possible anomalies are rarely found in the non-LTP comparison sites, the 
nearby plain comparison points, or in the seismic epicenters. This result lends validity 
' the concept that the LTP sites are really places of anomalous temporary behavior on the 
Nov 	Similar anomalies (Cameron, 1980) were found in the photometric measures of albedo in 
three colors (UBV) of lunar features made by two professional astronomers (Wildey and Pohn, 
1964). These permanent record anomalies appear to confirm the visual and permanent record 
reports of LTP from amateurs and professionals. I plead for more of those observers who 

in 	 inquired of the A.L.P.O.-LTP program and were assigned features now to observe and to report 
sorted 	 their measures. 
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Name 

D. Tweet 
M. Valentine 
J. Vander Stucken 
G. Vargo 
R. Walker 

J. West 
B. Williams 
F. Williams 
T. Williams 
W. Wilson 

R. Wrightw  
J. Zajac 

Location 

St. Paul, MN 
Clarendon, PA 
Sonora, TX 
Pittsburgh, PA 
Sayre, OH 

Bryan, TX 
Memphis, TN 
Dublin, Ireland 
Cherry Hill, NJ 
New Cumberland, PA 

Silver Spring, MD 
Sugarload, PA 

*=reported data 
L=reflector 
R=refractor 
w=withdrawn 

Name & Equip. 	Features  

James 

3R-5L 	

Proclus 	 46°E, 16°N 
Plato 	 9 W, 51 N 
Eratosthene LTP 	12 W, 13 N 13 29 

Bartlett* 
 

Aristarchus 47 W, 23 N 22 49 
Herodotus  

	

48 W, 22 N 	6 10 

James 	Theophilu's 	 26 E, 11 S 	23 497 	2 	4 	 8/31/79 
Caruso 	Alphonsus 	LTP 	4 W, 13 S 	16 336 1 	3 
2.4R 	Plato 	 9 W, 51 N 16 268 	1 	1 

Grimaldi 	 65 W, 5 S 	9 174 
Aristoteles Non-LTP 17 E, 50 N 21 390 
A25 Seismic 	49 E, 25 N 23 296 

Edith Davis Maniliui 	 8 E, 15 N 	 6/27/75 
6L 	 Plato 	LTP 	9 W, 51 N 	1 12 

Clavius 	 11 W, 58 S 	1 	12 
Lambert 	 21 W, 25 N 
Catharine Non LTP 24 E, 18 S 
A20 Seismic 	30 W, 22 N 

--.. 
Peter 	Proclus 	 46 E, 16 N 79 84 	 8 	12 	4/20/80 
Foley* 	Censorinus 	 33 E, 1 S 	86 94 	 7 	8 
12L CED 	Piton 	 3 W, 39 N 91 105 2 	2 	29 	32 
Blink 	Pico 	 9 W, 46 N 27 	29 	 2 	2 
filters 	Tycho 	LTP 	11 W, 42 S 	27 	29 	 3 	3 

Bullialdus 	 22 W, 20 S 	21 21 	 2 	2 
Gassendi 	 40 W, 16 S 37 37 
Aristarchus 	47 W, 23 N 61 117 30(3)43(15) 10 	10 
Stevinus '1" Non-LTP 52 E, 33 S 	17 	18 	 1 	1 

---1 Bruce Frank Eimmart 	 65 E, 24 N 20 122 	 2 	2 	9/5/76 
6L 	 Calippus 	LTP 	10 E, 38 N 22 124 2 	6 	6 	11 

White Spot in Walter 1 W, 33 S 	21(2)112 	 2 	4 
Mersenius 	 46 W, 21 S 	18 95 	 1 	2 
Pontanus Non-LTP 14 E, 28 S 	5 30 
Seismic 

	

	 67 E, 17 N 26 152 	 2 	2 
--1 James 	Cape Agarum 	66 E, 14 N 	8 97 	 2 	4 	9/30/73 

Galgocy 	Plato 	LTP 	9 W, 51 N 	6 69 
2R 	 Tycho 	 11 W, 42 S 	7 83 

Copernicus 	20 W, 9 N 	6 69 
Wilhelm 	Non-LTP 20 W, 45 S 	6 69 
A14 Seismic 	54 W, 45 S 	0 	0 

*not ALPO-LTP member, but reports albedos, ( ) reported as LTP, others mention color on 
Aristarchus, but none elsewhere. 
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TABLE 1. A.L.P.O. - LTP OBSERVING PROGRAM (Cont.) 

Telescope 	 Entered 

1974 

1974 
1973 

6L 
	

1973 

1974 
1974 

4R 	 1974-1976w 
1977 

CED=crater extinction device 
1=not ALPO-LTP member 
+=reported after Sept. 1980 
#=Apollo 17 watch only 

TABLE 2. REPORTING OBSERVERS 

IAU 	 Date 

	

Selenographic No. of 	No. of 	No. of Poss. Last 

	

Coordinates  Meas. 	LTP Rept, 	Anom. 	Rept. 
N I N I 
281 592 
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TABLE 2. 	REPORTING OBSERVERS (Cont.) 

IAU 	 Date 

	

Selenographic No. of 	No. of 	No. of Poss. 	Last 

S..3._—e & Equip. 	Features 	Coordinates 	Meas. 	LTP Rept. 	Anom. 	Rept. 
N I 	N 	I 	N 	I 

LIck Hill 	Messier 	 46°E, 	3°S 	17 142 	 2 	7 	11/5/73 

In., 6L 	Messier 	LTP 	45 E, 	3 S 	12 102 	 2 	2 
Pico 	 9 W, 46 N 	9 66 	 3 	5 
Marius 	 51 W, 12 N 	6 36 	 2 	2 
Lubbock 	Non-LTP 	40 E, 	6 S 	9 84 	1 	1 	2 	2 
A6 Seismic 	 27 W, 24 S 	7 48 	 1 	1 

Ztarles 	Cape Agarum 66 E, 14 N 	38 450 	 1 	2 	9/7/80 
Es2ra1 	Eimmart 65 E, 24 N 	18 228 	 1 	1 

:.-R 	Cleomedes 56 E, 27 N 	18 210 
Taruntius 46 E, 	6 N 	18 245 
Atlas 43 E, 46 N 	18 210 
Posidonius 29 E, 32 N 	16 217 
Theophilus 26 E, 	11 S 	33 441 	 2 	3 
Hyginus N 

LTP 	
6 E, 	9 N 	13 150 

Alphonsus 4 W, 	13 S 	15 203 	 1 	2 
Plato 9 W, 51 N 	22 258 
Gassendi 40 W, 	16 S 	18 248 	1 	1 	1 	2 
Aristarchus 47 W, 23 N 	9 122 
Goclenius 45 E, 10 S 	18 210 

ate 
ast 

Albategnius Non-LTP 	5 E, 12 S 	23 

	

30 W, 23 N 	19 
285 
222 A20 Seismic 

'121. 
:=.es 	Cape Agaruni 66 E, 14 N 	6 60 
LeCroy 	Alphonsus 4 W, 13 S 	6 60 	 1 	2 	2/15/76 
-.51 	Clavius 

LTP
12 W, 58 S 	6 50 	 2 	3 

Eratosthenes 12 W, 14 N 	6 40 	 2 	3 
Goodacre 	Non-LTP 	13 E, 30 S 	6 40 	 2 	3 
A18 Seismic 	30 E, 26 N 	6 40 	 1 	2 

31/79 1;Anie1 	Cape Agarum 	 6 E, 14 N 	9 51 	1 	1 	 4/30/80 
w......N:derback 	Piton 	 3 W, 39 N 	4 18 	1 	1 
1.5..R,8L 	Aristarchus 	

LTP
47 W, 23 N 	7 56 	3 	7 

LiI:ers 	Cobra Read 	 48 W, 24 N 	3 6 
Langrenus 	Non-LTP 	50 E, 	8 S 	2 3 
HFT Seismic 	27 W, 35 S 	1 12 

Z7/75 `.:-mas 	Linne 
1---ch 	Lexell 

11 E, 	27 N 	7 
LTP 	5 W, 35 S 	8 

80 	 6/14/73 
89 	 2 	3 

:- 	 Carlini 24 W, 34 N 	7 64 	 3 	6 
Wargenti 	 60 W, 50 S 	6 48 
Schiller 	Non-LTP 	39 W, 51 S 	6 51 
Seismic 	 28 W, 21 S 	6 64 

W/80 .1n 	Dawes 
-, -ter 	Godin 

27 E, 17 N 	86 
10 E, 	2 N 	75 

910 	1 	15 	8 	32 	8/19/78 
491 	 9 	23 

t... 	 Alphonsus 4 W, 13 S 	19 280 	2 	14 	- 	- 
Plato LTP 	9 W, 51 N 	16 359 	1 	2 	3 	8 
Clavius 12 W, 58 S 	66 1410 	 12 	38 
Landsberg 26 W, 	1 S 	62 790 	 5 	20 
Aristarchus 47 W, 23 N 	10 154 	2 	- 	1 	1 
Cobra lisli..., 48 W, 24 N 	4 53 	 2 	6 
Parry 	Non-LTP 	16 W, 	8 S 	38 535 	1 	3 	2 	5 
A16 Seismic 	11 E, 	6 N 	58 679 

'/76 
=as 	Hyginus N 	 6 E, 	9 N 	5 44 	 1/28/77 

- Zo 	Herschel 	LTP 	3 W, 	5 S 	5 66 
Philolaus 	 30 W, 70 N 	3 14 
Riccioli 	 75 W, 	2 S 	3 13 
Apianus 	Non-LTP 	7 E, 26 S 	5 55 
A14 Seismic 	53 W, 45 S 	3 11 

10/73 
*not ALPO-LTP member, but reports albedos, 	( 	) reported as LTP, others mention color 

Aristarchus, but none elsewhere. 

.or on 
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Note 	Editor. We heartily underscore Winifred Cameron's request for increased 
observational activity in the A.L.P.O. - LTP program on the part of the many registered 
observers in Table 1; and we would surely welcome a goodly influx of new, active observers. 
It may be worthwhile to remind young readers that the 1960's witnessed tremendous amateur 
enthusiasm for LTP's (Lunar Transient Phenomena). Indeed, some eager chaps seemed able to 
record all kinds of activity on the lunar surface whenever they went to the telescope! It 
was disturbing that at the same time skilled and experienced lunar observers, such as Elmer 
Reese and Alike Herring, reported no such events. Ms. Cameron has described in her paper 
a lunar project with needed controls which is capable of giving valid scientific results. 
Those who complain that there is no longer anything to observe on the Moon here have an 
opportunity. 

NEW STATISTICAL MEASUREMENTS OF SATURN'S RINGS 

By: E. Sassone-Corsi and P. Sassone-Corsi, 
Observatoire de Paris, Section d' Astrophysique, 92190, Meudon, France 

Abstract 

The determinations of the dimensions of Saturn's rings have always been of a sporadic type 
and have at most covered time intervals of a few years. This paper gives the results of 
the analysis of a group of photograms taken of the planet between 1909 and 1975. These 
results demonstrate variations in the dimension of Rings A and B and Cassini's Division 
with regard to both time and Saturnicentric latitude. 

I. Introduction 

The first reliable measurement of the dimensions of Saturn's rings was effected by W. 
Struve in 1826 by a filar micrometer (Struve, 1828). The most recent measures are those of 
Dollfus and Focas, who have used a double image micrometer (Dollfus, 1970a and Dollfus, 
1970b), Coupinot (1973) who has used photographic photometry on Guerin plates obtained at 
Pic-du-Midi, and Pollack (1975). The measures secured up to now have always covered 
comparatively short periods, never longer than some years. 

The aim of this work was to analyze the dimensions of Saturn's rings measured on high-
resolution film plate photograms, in a systematic manner and during long periods. On the 
basis of a large number of measures, made on plates secured from 1909 to 1975, the following 
was concluded: 

a) Mean values of the dimensions of the rings and the respective errors are related 
to the Saturnicentric latitude (B); 

b) Analysis of these data as related to time shows the existence of slight variations 
in the dimensions of the rings. 

Hence, the possible causes of the observed variations are discussed qualitatively. 

II. Materials and Methods 

At the IAUPPC (Planetary Photographic Center of International Astronomical Union) of 
Meudon (Paris), 159 high-resolution photograms taken of the planet were selected. This 
photographic material was obtained from the following observatories: Athens, Juvisy, Lick, 
Lowell, McDonald, St. Martin-de-Peille (Monaco), New Mexico State University, Pic-du-Midi, 
Swedish Astrophysical Station, and Table Mountain. All the photos were chosen considering 
similar conditions of spectrum window and exposure time. 

It is important to note that all these observatories are in the terrestrial North 
Hemisphere. The Saturnicentric latitude, relative to the available plates, ranges from 
B = -27°  to -9°  and from B = 9°  to +270; the time interval covered is from September 10, 
1909 to December 24, 1975 (Figure 15). 

The measures were made by photodensitometric and micrometric reliefs both on the original 
photograms carried out at the Observatory of Pic-du-Midi, and on negative reproductions on 
the IAUPPC. The photodensitometer used was a Joyce-Loebl. 

Since it is impossible to know the real focal length for the individual photos, the 
measures are made relative to the major axis of the rings. This choice is not excessively 
important if we consider the analysis later made on the photograms. 

The measures gave the widths of Ring A, of Cassini's Division, and of Ring B, all 
related to the major axis of the rings as unity. Ring C was excluded from the measures 
because it almost always has a vague inner edge. For the same reason, Ring D was not 	 #0c-' 
considered (Gue'rin, 1973). 

Figure 16 shows a typical microdensitometric tracing of the rings at the ansae. 

III. Results 	 13)  
Figure 17 shows the distribution of the measured dimensions of Ring A, Cassini's 

Division, and Ring B in relation to Saturnicentric latitude (B). 	 Mix 
Examining Figure 17, we can note: 	 Er&A 

tied 

I 
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lgebra and trigonometry, practical astronomy, and TI-59 manipulations. Sources of 
zrbital elements for astronomical bodies are also necessary tools. The program will 

rder, 	 za/culate the time and minimum separating distance between two astronomical bodies moving 
photo 	 elliptical orbits over a specified search time interval. The two bodies may be chosen 
ary 15, 	 .Trao among comets, asteroids, meteoroidal swarms, and planets. More complex programs 
port 	 := more advanced treatments of the encounter problem were being developed and tested by 
page 	 7ounsend and Associates as of May 12, 1981. Examples of the application of the current 
ugh a 	 zrogram are the close approach to the Earth of an asteroid and the occurrence of a meteor 
June- 	 ::splay. 
Lrles 	 Special Thanks to J. Russell Smith. The Editor, the Recorders, and the readers of 
!cent 	 =Is journal owe a special vote of thanks to the A.L.P.O. Secretary, Mr. J. Russell Smith. 

5E has capably and cheerfully conducted a large part of our routine--and sometimes far from 
.ndex to 	 -rztine-- correspondence and A.L.P.O. business with book agencies, young novice observers, 
1981 is 	 -:reign members with special problems, and contributors of papers for possible publication, 
.. These 	 name but a few. In spite of greatly increased postal costs, he has given this service 
resear 	 rery largely at his own expense. Amateur societies often owe much to a few hard-working 

volunteers, and the functioning of the A.L.P.O. is in large measure due to Secretary Smith. 
with at 	 Other Staff Changes. Besides the changes in the Mars Section noted above, the 
3, CA 941 	 services of Mr. Roy Parish as a Lunar Recorder and of Mr. Richard Hull as an Assistant 
Gold Meda 	 ..7=piter Recorder are being terminated. Both men have found changes in their personal 
Thomas 	 --terests, as we sometimes do, and perhaps also in the support given by the general A.L.P.O. 
n at the 	 membership. We thank them very much for the help they furnished while they served as 
zed 	 Recorders. 
ion 	 Sustaining Members and Sponsors. The persons listed below support the work of the 
uent 	 3-: P.O. by voluntarily paying higher dues, $40 per volume for Sponsors and $20 per volume 
e 75..or Sustaining Members. (These are the new current rates.) The generous assistance of 

ail these colleagues is here gratefully acknowledged. If there are errors in the lists, it 
to 	 ls the fault of the Editor, who would appreciate being informed of them. 

Sponsors - Philip and Virginia Glaser, Dr. John E. Westfall, Dr. James Q. Gant, Jr., 
as been 	 Ler Thomson, Reverend Kenneth J. Delano, Frederick W. Jaeger, Harry Grimsley, Darryl J. 
.980 has 	 lrvis, Michael McCants, Dr. A. K. Parizek, Raleigh Crausby, Robert M. Adams, and Oscar 
L pages 
ily, 1980, 	 Sustaining Members - Sky Publishing Corporation, Charles L. Ricker, Elmer J. Reese, 
iballing 	 :ar. A. Anderson, Gordon D. Hall, Joseph P. Vitous, B. Traucki, H. W. Kelsey, Commander 
Letters 	 iL R. Pettyjohn, Orville H. Brettman, Brad Dischner, Dr. Julius L. Benton, Jr., Hoy J. Walls, 
.1d for 	0110 Rtrifred S. Cameron, Charles S. Morris, Richard J. Wessling, Bill Pierce, Dr. D. D. Meisel, 
in the 	 gold D. Seielstad, Dr. Howard W. Williams, Tim Robertson, Dr. Clark R. Chapman, Michael 
bright 	 I. Smith, R. F. Buller, Stephen Zuzze, Wynn E. Wacker, James H. Fox, Reverend Robert A. Buss, 
)romising. 	Imrold Stelzer, Jack Ross Dison, and Douglas Smith. 
taff to 	 Concerning the A.L.P.O. Observing Manual. Though the ad from Schramm and Groves on 
ur volunt 	 olce. 44 might usually be expected to stand on its own, some background may be helpful for 
, meteoro 	 =.::- of our readers. 

In the early and middle 1960's Dr. Clark R. Chapman and Dr. Dale P. Cruikshank under- 
l and 	 to compile and edit an A.L.P.O. Observing Manual. At that time the future academic 
of their 	 were Recorders in the A.L.P.O. and among its most active observers. Other leading 
n J. O'Mea 	I.m-ar and planetary observers of that period wrote chapters on different subjects, eventually 
e on 	 •=cing a manuscript with tables, photographs, and other illustrations more than 600 pages 
most 	 Repeated efforts to find a publisher failed, though some companies held the manu- 
y inquiries 

	

	 for several months before reaching a negative decision. The Observing Manual was 
aL.so regularly discussed at the annual Business Meetings into the early 1970's. Many ideas 

ting of 	 mere offered; but the necessary combination of willing workers, sufficient funding, and a 
, at the 	 variable procedure never materialized. In 1977 Attorney Byron Groves of Santa Ana, CA 

The 	 stained one of two extant copies of the Manual and brought it to the attention of the 
The Ilia 	 1-I-P.O. Convention that year. Since then Mr. Groves has sparked a revival of interest in 
s will be 	 — Manual, in truth without much encouragement from others. The updating of textual 
who has 	 Pa--....rial now 15 years old or more is a herculean task which Editors Chapman and Cruikshank, 
he first 	 ft... original chapter authors, and the present Section Recorders have all felt unable to 
report on 	mm stake. Nevertheless, there is a tremendous amount of valuable material for the modern 
so include 	mismer7er in the pages of two volumes now being offered by Schramm and Groves. The Editor 
show at 	 --=e-Ids the set highly to the attention of our readers. 
meet, and 	 New Prices. Greatly increased postal rates and other increased costs have forced us 
The 	 raise the price of this journal. Certain possible ways to reduce our costs are being 

ttration is 	 but a price hike is at present necessary to remain in business. The third class 
.ence Chair- 	 is mail rates for the weight of this journal are now the same as the first class rates! 
787. 	 new schedule of our prices is: 
. Townsend 	 1 volume, 6 issues, U.S.A., Canada, and Mexico 	 $10.00 
ichers, 	 1 volume, 6 issues, other countries 	 $11.00 
L. the Texas 	 2 volumes, 12 issues, U.S.A. Canada, and Mexico 	 $18.00 
nigh school 	 2 volumes, 12 issues, other countries 	 $20.00 
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r suggestive Earth-based, pre-Voyager view of the curious dusky bands in the rings 
- rn? Drawing by Toshihiko Osawa in Japan on December 26, 1972 at 13 hrs., 45 mins., 

al Time. 8-inch reflector, 286X. Seeing 4 to 7, rather poor to fairly good. 
rency 4.5 (clear). Simply inverted view with south at the top. B (tilt to Earth) 

4 SeOees. B tilt to Sun) = —26.6 degrees. Opposition on December 9, 1972. See text 
87 and 88. 
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Figure 21. The Kutztown State 
College Planetarium and Ob-
servatory. Figures 21-24 are 
photographs of AstroCon '81 
taken and contributed by Dr. 
Donald Parker. 
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Figure 22. The A.L.P.O. 
Exhibit at AstroCon '81. 
From left to right: Chick 
Capen, Jeff Beish, and Phil 
Budine. 
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Figure 23. Lunar Recorder Winifred 
Cameron discusses the Lunar Transient 
Phenomena A.L.P.O. Program. 

Figure 24. Jupiter Recorder Phillip 
Budine discusses South Tropical Zone 
Disturbances. 
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r-antitative methods whenever possible. 
The planetary "astronomy sessions continued with Alain Porter's description of the 

. 7K of the A.L.P.O. Minor Planets Section, including astrometry, photometry, occulta-
'.:-. work, and search and recovery programs. He cited some spectacular successes by 
.._.P.O. members in determining rotation periods of various asteroids. J. Gunther, 
:._fisher of Tonight's Asteroids, presented an historical review of asteroids named after 
amaneur astronomers. One of the highlights of the A.L.P.O. session was the announcement 
cr_an a newly discovered asteroid ("Jugta") has been named after Dr. Gunther. Next, Steve 
--`tiara returned to discuss techniques for observing comets' nuclei. Chick Capen closed 
=.74 first session with a presentation of Jeff Beish's computer program, with which the 
Mars Recorders are studying long-term Martian atmospheric phenomena. (In order to make 
• ponderous task easier, the Mars Recorders request that all drawings be made on the 
.: -Lrdard report forms or at least on 42-mm diameter disks and that as many observations 
Em 

 
possible be made in blue light.) 
On the next morning, Friday, August 14, A.L.P.O. papers continued with Don Parker's 

nription of his planetary projection camera. He also discussed astronomical seeing in 
anion to planetary photography. Winifred Cameron then presented the results of her 

.-7.nsient Lunar Phenomena (TLP) program. It appears that TLP's are real and may occur 
-ly frequently, but more observers are desperately needed for verification of these 
-eresting events. 

On Saturday afternoon, A.L.P.O. members participated in a workshop on lunar and 
=-etary observing. Westfall, Cameron, Parker, Benton, Budine, Capen, O'Meara, and Porter 

presented various aspects of the A.L.P.O. programs. The session was well attended by 
ention members and generated considerable interest in Solar System studies. 
It is unfortunate that paper sessions and workshops had to run simultaneously since 
• were many fine presentations which the authors were unable to attend. After re-
:Jig the titles and discussing these sessions with those who participated, we were 
ck by the sophistication in instrumentation and data analysis available to today's 
zeur. Many papers dealt with micro-computers and photo-electric photometers. There 
also some interesting papers on astrophotography. Walter Hamler (who won first place 

• nnree of four categories in the astrophotography contest!) and Mike Reynolds, from 
ida, each gave very interesting discussions on techniques for hypersensitizing 2415 

-mical Pan film. While most of these papers were presented for variable star, occulta-
__In. and deep sky observers, there was a message for planetary observers: the amateur 
-cnomer of the 1980's will be able to quantitate his observations with more and more 
ision. It is this quantitation, whether on improved photographic emulsions or on 
..:ter tapes, that will enable the amateur to make serious contributions to the 
-omy of the '80's. As A.L.P.O. members well know, many farsighted professional 
nomers are taking advantage of this idea. For example, on Saturday night at the 

-:s ceremony,David W. Dunham received the Astronomical League Award for 1981 for his 
—rization and guidance of hundreds of amateur occultation observers. 

AstroCon '81 was a very smoothly run convention. Special thanks are due Convention 
_rman Kenneth H. Mohr, Astronomical League President Dr. Orville H. Brettman, Kutztown 
:College Vice-President Dr. Robert J. Wittman, Mr. and Mrs. Neil Lerner, Peter 

and other members of the AstroCon '81 Committee who worked so hard to make 
meeting such a rewarding experience. John Westfall is also to be commended for his 
-ization of the A.L.P.O. workshop. So is Julius Benton for collecting and arranging 
-formative A.L.P.O. Exhibit. This program was of considerable benefit to both 
-es and advanced observers, and we hope that a workshop will be a regular part of 
-e meetings. 
The A.L.P.O. has accepted an invitation from the Astronomical League to participate 
:s convention, "ALCON - '82" in Peoria, Illinois, on July 22, 23, and 24, 1982. This 
_ng will be held at the new Continental Regency Hotel and promises to be a fine 

--ng. A number of well known guest speakers, including J. Allen Hynek and Clyde W. 
a.:gh, have agreed to participate. We hope to see many A.L.P.O. members at this meeting. 

ANNOUNCEMENTS  

Sew Staff Member. On the basis of discussions among Jupiter observers present at 
:'on '81 Mr. Randy Tatum has been appointed an Assistant Jupiter Recorder. He has 
a very active observer from 1971 to the present and was an independent co-discoverer 
-e of the 1975 South Equatorial Belt Disturbances on Jupiter. His address is: 3707 

Ave., Richmond,VA 23225. His special interests include the history of Jupiter 
`rations and certain theoretical interpretations of Jovian surface phenomena. 
Information on Comet  Halley. Mr. J. Russell Smith has received from the Jet Pro- 

Laboratory 20 copies of a 44-page booklet called The Comet Halley Handbook, An 
:er's Guide. This information should be very interesting with the return of this most 
of all comets scheduled for the winter of 1985-6. Mr. Smith will be glad to mail 

'hillip 
it Zone 
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L.-rr 
Figure 26. Informal view of 
audience of amateur astronomer.. 

2_ m 

Figure 27. A.L.P.O. Associate Director 
John Westfall welcomes the attendees on 
behalf of the A.L.P.O. at the opening 
session. 

Figure 28. Mr. Alain Porter, now a 
graduate student in astronomy at tti-
California Institute of Technology, 
speaks on the A.L.P.O. Minor Plane::: 
Section and its observational prog. 

86 

    

    

 

Figure 25. Julius Benton 
speaking to Lunar and Plane 
Workshop at AstroCon '81. 
text on page 85. Figures 
28 are photographs taken at 
AstroCon '81 by Dr. Donald 
Parker and contributed by h:- 
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Sfrc 
(central meridian). A faint band was visible a little south of the SEB. The South P:_ 
Region was unexpectedly dark. The South Temperate Belt was clearly seen. Almost no 
were visible between the SEB, south component and the STB. The northern half of the 
Equatorial Zone was dusky with a faint Equatorial Band. Limb darkenings were equal 
the left and right limbs. 

"The Crape Ring was hard to see off the ball. The inner side of Ring C appeared 
be slightly brighter. The Crape Ring was clearly seen on the ball, but not too trans-
parent. Shadings presented a strange appearance on Ring B. The outermost division wL.: 
well defined on Ring BP Presumably this "division" is at the place on the drawing where 
Ring B becomes brighter, about 2/3 of the way from the inner edge to the outer edge. 

One may suspect that other unconfirmed and unreported observations of odd features 
the rings exist in the files of amateur observers; and one may wonder whether a system_ 
future study by a persistent Earth-based observer might not be informative, granting 
adequate aperture and good seeing. 

Concernin  Divisions in the Rings of Saturn. Mr. P. J. K. Louwman of Wassenaar, 
Holland wrote the Editor in part as follows on July 14 and October 12, 1981: "My main 
specialty is observations of Saturn and especially its rings. The great number of s.:-
divisions in the rings (discovered during the fly-by of the Voyager 1) has, frankly 
speaking, not come as a surprise to me, for I have predicted them many times, for 
instance also in a lecture I gave sometime shortly after the Pioneer 1] observations 
did not reveal them yet). These predictions were not based on theoretical considerat_ 
but merely on experiences of famous observers on a few exceptional moments of extraor:_ 
fine seeing conditions.... 

"However, I must add that I never suspected (nor ever 
dreamt of!) that the number of divisions would run 
the hundreds, or even, as the Voyager 2 has now revea_ 
several thousands. Like you, I expected perhaps a dc: 
or so, divisions in the B-ring and half as many in 
ring. 
"I have enclosed with this letter a few photo-copie: 

interesting articles concerning this matter.. . . In 
article in Sky and Telescope for July, 1960 you will 
pages 22 and 23 the difference between the results of 
experienced observers: B. Lyot and G. Kuiper. Pleas, 
note the contents of 'Astronomy: How Amateurs Got Tr.= 
First' in The New Scientist, 16 April, 1981. 
"I must state that I was very impressed by the arti-

by W. Livingston in Sky and Telescope for April, 1975-
am convinced that his extremely rare observation [of 
numerous internal divisions in the rings as seen with 
Mount Wilson 100-inch reflector in perfect seeing-no 
detectable image motion] should be regarded as highly 
reliable, and it was therefore especially this report 
influenced my opinion mentioned (predicted) by me dur.- 

following comments by Lunar Recorder 
Winifred Cameron in a letter da-_-
August 241  1981 should encourage  
those whose hard work makes six.: 
meetings possible: "I have 
returned from the Kutztown Astr 
'81 Meeting. I attended Thurs::-
night through Sunday. As usual 
was impressed with the quality 
the work and presentations of 
so-called amateurs. I think tr.: 
term is misrepresenting. Their 
is often professional in qualit: 
scope. Several of us professic—
astronomers went to the meeting 
find out methods and informaticz 
gained from it. The invited pr:-
fessional astronomers' talks we--
very good and enjoyable." 
Contents of Next Issue of Thl: 

Journal. You will not want ts. 
what we plan to make an unusuaL_ 
informative and interesting iss. 
Derek Wallentinsen will contir._-
his discussion of the famous C:-
West. Mars, 1982 eclipses, an: 
photometry will also be feature: 

Observing the Moon, 
Planets, and Comets  

ed. by Chapman & Cruikshank 

After decades, the original 
unproofed draft of this 
renowned manual detailing 
what to observe and record 
is available in limited 
quantities. 

*700 plus pages, numerous 
illus. 2 volumes, soft-
cover 
*$20.00 ppd. 

SCHRAMM & GROVES 
24151 Las Naranjas 
Laguna Niguel, CA 92675 

my lecture." 
Some More Impressions of Astrocon '81. The 

BOOKS ON ASTRONOMY  

Burnham's Celestial Handbook, 3 volms. 	$26.85 
NEW:AAVSO-STAR ATLAS, 	 39.95 
NEW:AMATEUR ASTRONOMER'S HANDBOOK 

by J.B.Sidgwick, 4th.Ed., hard-cover 	24.95 
NEW:AMATEUR ASTRONOMER'S HANDBOOK 	 7.95 
NEW:OBSERVATIONAL ASTRONOMY FOR AMATEURS 	6.50 
both by J.B.Sidgwick, reprint of 3rd Ed. 
soft-bd. 

NEW:ATLAS OF MARS, ed.by  NASA 	 8.75 
JUPITER, ed. by T. Gehrels 	 45.00 
THE PLANET SATURN, by D'Alexander, reprint 	8.00 
THE HISTORY OF THE TELESCOPE,by H.C.King,repnt. 8.95 
PLANETS X and PLUTO, by W.G.Hoyt 
	

9.50 
THE NEW GUIDE TO THE PLANETS, by P.Moore 
	

10.95 
THE NEW GUIDE TO MARS, by P. Moore 
	

10.95 
SATURN AND BEYOND, by I. Asimov 
	

10.50 
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18.95 
ASTRONOMICAL ALMANAC FOR 1981 
	

15.00 
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Space Shuttle Columbia returns from orbit and lands at the White Sands Missile Range 
-kern New Mexico on March 30, 1982. Photographs taken by David Levy of Tucson, 
a through a Celestron-90 telescope. Three hours earlier David Levy, Raleigh 

by, and others had observed Venus, Mars, Jupiter and Saturn with the same telescope 
same site. 
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THE MANY ECLIPSES OF 1982  

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

Abstract 

.:ter predictions for seven solar and lunar eclipses are presented. Temporal data 
each event are given, and their basic physical characteristics are discussed. Finally, 
- are provided which depict the region of visibility for every eclipse during 1982. 

About the Author 

• •Pg•ar, 	Espenak is an infrared astronomer at NASA/Goddard Space Flight Center in Greenbelt, 
:and. His research involves the modeling of planetary atmospheres from data collected 
zround-based observatories, as well as from Voyager missions. He recently participated 

discovery of the first natural laser which occurs in the atmosphere of Mars and 
-rently studying ethane on Jupiter. Mr. Espenak is a veteran of six total solar 

:se expeditions and has made theoretical calculations on hundreds of eclipses. 

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

During 1982, the Sun and Moon will eclipse each other no less than seven times. 

. pg. '1 

	

	f these events are solar eclipses, and the remaining three are lunar. This is the 
ern number of eclipses which can occur in a calendar year, but it is not an unusual 
--enon in and of itself. For instance, there are four other calendar years in this 
- y when seven eclipses occur (1908, 1917, 1935 and 1973). What is unusual is that 

.Pg. 	mmree lunar eclipses are all total. Calculating the circumstances for all eclipses 
an 800-year interval from 1700 to 2499 reveals only two other examples of this rarity 

-- and 2485). 
The first of the year's trio of total lunar eclipses occurs on the night of 9 January 

. . pg. 	....1=re 1). The Moon will be located in the winter Milky Way only 1° east of S Geminorum. 
mil-totality, the center of the Moon's disk will stand 20 arc-minutes from the edge 

umbral shadow. Although the total phase will last 1 hour and 16 minutes, none 
- will be seen from North America except for Alaska and Newfoundland (Figure 2). 

pg. 11" 	- 	located in the eastern hemisphere are much more favorably positioned since the ..  
_:_ phase will be visible from all of Europe, Africa, Asia, and most of Australia. 

_ix months later, the total lunar eclipse of 6 July will best be seen from the 

rES, 	 '-n hemisphere (Figure 4). The Moon's path will bring it straight through the middle 

..pg. 12i 	me umbra where the center of the Moon's disk will pass a scant 2 arc-minutes from 
stadow axis (Figure 3). This geometry will result in the deepest umbral eclipse 
"906. Totality itself will last a record 1 hour and 47 minutes with the Moon 

..pg. 12. 	z through the star-rich fields of western Sagittarius. IOTA (International 
:scion Timing Association) will be organizing expeditions to observe the many 
La:ions and grazes occurring during this rare opportunity. For information 
.-ing to occultation activities in your area, write to: IOTA, Box 596, Tinley Park, 

..pg. 12* 	_s 60477. 
-= final lunar eclipse of 1982 takes place on the night of 30 December (Figure 5) 

will be in Gemini again as it sweeps through the Earth's shadow. Although the 
._Il not pass as deeply through the umbra as in the previous two eclipses, the 
_nase will still last over one hour. The event will be visible from all of North 

. E, Australia, and most of Asia (Figure 6). However, observers along the east coast 
..pg. 12t 

	

	-. S. will experience moonset before the final stages of the partial umbral phase. 
-e four solar eclipses of 1982 are of less interest than the lunar eclipses since 
them are partial. The first occurs on 25 January and will be visible from 

Pg• 1̀  and most of New Zealand (Figure 7). At maximum eclipse, an observer 
-.ed at the south pole will see 47% of the Sun's diameter obscured. Unfortunately, 

maznitude of the eclipse will only be 7% from Christchurch, New Zealand. On the 
solstice (21 June), the southern hemisphere will witness its second solar eclipse. 
=me, the penumbral shadow falls primarily over the South Atlantic Ocean and South 
_ (Figure 8). The eclipse will have a magnitude of 27% from Cape Town. One synodic 
_ater, the third solar eclipse occurs on 20 July. The region of visibility includes 

.and, Ireland, Northern Siberia, Northern Alaska, and the District of Franklin in 
(Figure 9). Western Europe will observe maximum eclipse at sunset with a magni-

- .rich  will range from 0.0 in southern Spain to over 0.40 in Finland. 
-he last solar eclipse of 1982 occurs on 15 December and will undoubtedly be the 
4tdely observed. The penumbra will sweep over all of Europe, North Africa, the 
• East, Northern India, and Western Siberia. Anyone located in the northernmost 

--n.s of the path will see over 70% of the Sun's disk obscured. This time, Western 
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TOTAL LUNAR ECLIPSE - 	9 JAN 1982 

N 

JO - 2444979.33 
MAX - 19:56 UT 
GAMMA =-0.3090 

MRG = 1.3089 

P1 = 17:14 UT 
Ul = 18:13 UT 
U2 = 19:17 UT 
U3 = 20:33 UT 
U4 = 21:36 UT 
P4 . 22:35 UT 

2.0 

1.0 

E 0.0 
PI 

4- 

2.22 0 -1.0 	 0.0 	 1.0 	 2.0 

S 

Figure 1. The path of the Moon through the Earth's shadow during the total lunar ecl-
of 9 January, 1982 is presented. North is up, and the scale along the axes is in der  
The axis of the Earth's shadow passes through the plot's origin; the umbra is darkly 
shaded while the penumbra is lightly shaded. The Moon moves from right to left with 
respect to the shadow, and its outline at each contact and at maximum eclipse is shcr.:__?-_ 
Information pertaining to the eclipse can be found in the corners. In the left hand 
corner, the Julian Date (JD) and Universal Time of maximum eclipse (MAX) are given. 
GAMMA describes the distance of the Moon's center from the shadow axis at maximum ecl 
and is expressed in degrees. MAG describes the distance of the Moon's center from tr= 
edge of the umbra at maximum eclipse in units of lunar radii. The right hand corner 
the Universal Time of shadow contacts. 'P1' and 'P4' are the times when the penumbral 
eclipse begins and ends respectively. 'U1', 'U2', 'U3', and 'U4' correspond to the foz-
umbral contacts and identify the times when the umbral eclipse begins (U1), the total 
eclipse begins (U2), the total eclipse ends (U3), and the umbral eclipse ends (U4). 

TOTAL LUNAR ECLIPSE - 	9 JAN 1982 

-120 	 -60 	 0 	 60 	 120 
LONGITUDE 

Figure 2. The region of visibility of the total lunar eclipse of 9 January, 1982 is 
plotted on a world map. The six curves delineate the hemispheres where the Moon is 
the horizon at each contact. From east to west, they correspond to contacts P1, ., 
U3, U4 and P4. Only the penumbral phase of the eclipse will be visible in the ligh=t_ 
shaded zones, while a partial umbral eclipse will be seen from the moderately shade: 
areas. The total eclipse will be observable from anywhere within the darkly shaded 
while no eclipse will be visible from the unshaded areas. Finally, the asterisk ma. 
position where the Moon appears at the zenith at maximum eclipse. 
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TOTAL LUNRR ECLIPSE - 	6 JULY 1982 
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7.:_o_.re 3. The Moon's path through the Earth's shadow is plotted for the total lunar 
c:,i-.)se of 6 July (see caption to Figure 1 for explanation of abbreviations). 

-1.0 	 0.0 	 1.0 	 2.0 

TOTAL LUNAR ECLIPSE • 	6 JULY 1982 
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7:gure 4. The global visibility of the 6 July lunar eclipse is depicted (see 
:aption to Figure 2 for explanation). 
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TC7q1 LUN6P ECLIPSE - 	30 DEC 1982 

N 
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JO 	1. 2445333.98 U1 e 9:50 UT 
MRX 11:29 	UT U2 10:56 UT 
GRMMR = 0.3660 U3 • 12: 	1 07 
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Figure 5. The Moon's path through the Earth's shadow is shown for the total luna= 
eclipse of 30 December (see caption for Figure 1 for explanation of abbreviation: 

TOTRL LUNAR ECLIPSE - 	30 DEC 1982 

Figure 6. The global visibility of the 30 December lunar eclipse is depicted 
(see caption to Figure 2 for explanation). 
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PARTIAL SOLAR ECLIPSE - 	25 JRN 1982 

59605 150 
	

JO - 244499E1.697 	GAMMA --1.2269 	MAG = 0.5871 

PI 	2:51 ET 	P2 = 6:37 ET 

al 1 MAXIMUM = 4:44:16 ET LAT -.-69-15.I 	LONG - 92 5.2 

 

iatirn 

-e 7. The path of the partial solar eclipse of 25 January, 1982 is plotted on an 
-ographic projection map of the Earth. Circles of longitude and latitude are 
-ted at every 30°, and the shaded region corresponds to the unilluminated hemisphere 
...ne Earth at the instant of maximum eclipse. The dotted curves delineate the outline 
:ne penumbra at hourly intervals. The figure-eight curve which forms the bottom half 
:he path denotes the region where the eclipse begins (or ends) at sunrise (or sunset). 
symbol 'Y' is plotted at the points of the penumbra's initial and final contacts with 
Earth. Below the map are some parameters which describe the eclipse. The eclipse's 

:s series is given, followed by the Julian Date (JD). GAMMA describes the distance 
:he axis of the Moon's shadow from the center of the Earth at the instant of 
:mum eclipse in units of Earth radii. MAG is the magnitude and is defined as the 
Lion of the Sun's disk obscured at maximum eclipse. 'Pl' and 'P2' are the instants 

temeris Time) of the penumbra's initial and final contacts with the Earth. On the 
line, the Ephemeris Time of maximum eclipse is given (MAXIMUM) as well as the 

zraphic coordinates (LAT, LONG) where maximum eclipse occurs. The coordinates are 
:egrees and minutes, where negative latitudes are south of the equator and negative 

-..Eitudes are east of the Greenwich Meridian. 

will witness maximum eclipse at sunrise; and the magnitude of the eclipse will 

	

lac 	 0.35, 0.41, and 0.55 from Paris, London, Amsterdam, and Oslo respectively. 
-ing 1983, the Earth will experience four eclipses of the following types: total 
1 June), partial lunar (25 June), annular solar (4 December), and penumbral lunar 

:ember). Detailed predictions for the total solar eclipse have previously been 

	

cted 	 -:ed by the author in this journal (July, 1981). 
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PARTIAL SOLAR ECLIPSE - 	21 JUNE 1982 

511R03 117 
	

JO 	2445142.003 	GRMMR =-1.2264 	MRG 	0.5951 

P1 = 10:30 ET 	P2 • 13:38 ET 

MRXIMUM •  12: 4:12 ET 
	

LRT =-65-59.6 	LONG = -12-36.0 

Figure 8. The path of the partial solar eclipse of 21 June, 1982 is plotted (see 
caption to Figure 7 for explanation). 
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SYNOPTIC REPORT OF THE 1977-78 APPARITION OF THE PLANET JUPITER  

By: Paul K. Mackal, A.L.P.O. Jupiter Recorder 

In 1977-78 the NNTB, NTB , and NTBn  were constantly visible in the north hemispher.:, 
of the planet, according to Phil Budine. The NNTB was imbedded in the active NPR, or e_ 
bordered it. The NTB n  was much faded during this apparition compared to the NTB. 
few bright white ovals appeared in the EZ , sustaining the judgment that the NEB

s 
 was 

winding down activity-wise. ParentheticaTly, the EZ was a pale tawny yellow in late 1c.-- 

ion 
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PARTIAL SOLAR ECLIPSE - 	20 JULT 1982 

5A605 155 
	

JO . 2445171.280 	GAMMA . 1.2858 	MA0 • 0.4865 
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in late 

Flgure 9. The path of the partial solar eclipse of 20 July, 1982 is plotted (see 
:aption to Figure 7 for explanation). 

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

_= early 1978, just as A. S. Williams long ago predicted! However, festoons remained 
anent throughout the month of October, 1977; afterwards, only hooks and columns 
be seen regularly. Indeed, for the most part the NEB was in its single aspect. 

:ner times, however, the NEBs  showed some exceptionally dark activity, notwith-
-ng the total cessation of activity in the NEB . The SEB was in its classical 
aspect and high southern latitude during most of the apparition. The reappearance 

_s belt complex was wholly unexpected, and much like Jupiter in the early 20th 
-y decades. Yet, this was only the beginning of activity, for in March of 1978 the 
_ty was capped by a very notable pre-classical Disturbance ranging from longitude 

to 304°11. The discovery of this Disturbance was made entirely by one single 
. . observer, Phil Budine, and was confirmed by the B.A.A. White ovals in it moved 
54m  30/40s. Instead of being stationary in System II, the preceding end was 

:eeded up by the vortical motion of the Great Red Spot, and slowed down subsequently 
:he next apparition by the very same mechanism. Instead of one fons et origo at the 
_eding end, there were innumerable points of eruption. It is now believed that 
pre-classical Disturbances occurred frequently in the 19th century, prior to the 
Jical Disturbance of 1919. Similarly for the following end and numerous points in 

A very large white oval following the GRS, previously stationary in System II 
1977, moved at a rate of -45° in System II per 30 days till April 1, 1978. 

movement of festoons and dark spots along the SEBs  may have been at this same rate. 
opinion of the A.L.P.O. and the B.A.A., the dark features were part of a pre- 

'. 	:ical (or zenological) SEB Disturbance. 
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PARTIAL SOLAR ECLIPSE - 	15 DEC 1982 
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Figure 10. The path of the partial solar eclipse of 15 December, 1982 is plotted 
(see caption to Figure 7 for explanation). 

***************** 
Frequency of Observations 

1977, August 	2 	 1977, December 	15 
September 	5 	 1978, January 	15 
October 	9 	 February 	3 
November 	6 	 1978, March 	 11 

On Aug. 30, 1977, Clay Sherrod noted a false "red spot" in the SEB from which t:1, 
SEB itself appeared to exit at 115°11. The SEB was tan with dark red sections. On 
Aug. 31, 1977, Clay Sherrod noted the first signs of bogus activity in the SEB Z at 
300011. He described the belt as very dark, with only one component. The NEB was 
double and weak. On Sept. 8, 1977, George Viscardy photographed a false EB, a 
fragmented NEB , and a stronger NEB . Alongside a dark SEB he noted a wispy (and 
dusky) SEB,as well as a dark "bare"-like rod north of the NTB in the latitude of 
the then assent NTB . Again on Sept. 9, 1977, he photographed asfalse EB, the single 
NEB, and the doublenSEB. The SEB Z was visible just following the CM at 55°11. On 
Sept. 21 he photographed a thin dark NEB , a nearly invisible NEB,and the false EB. 
The SEB was thick (and strong) precedingsthe GRS. A preceding eneof the STB was 
noted at 355°11. Again on Sept. 26, 1977, George Viscardy photographed a thin (and 411. 
dark) NEB , a faint NEB , the false EB, a dark SEB joined to a weak SEB (near the 
center ofsthe RSH, place

n
d by me at 49°II on Sept.s28, 1977) 	The GRS was s not visible 

to me in a 6-inch reflector at 202X on Sept. 28, 1977, fairly good seeing and very clea_ 
sky. 
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TOTAL LUNAR ECLIPSE: JULY 5-6, 1982 

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

General.--After a gap of almost three years, a total lunar eclipse is again visible 
from North America, the eclipse of July 5-6, 1982 (local time). This eclipse is well-
placed for United States and southern Canadian observers and also is a near-central 
eclipse; the eclipse magnitude is 1.722, the center of the Moon passes only 3!1 south cf 
the umbral center, and the duration of totality is 1 hour, 46 minutes. In addition, 
the Moon will be in Sagittarius in the summer Milky Way, providing a rich stellar back-
ground and several observable stellar occultations for any observing station. The only 
negative note is that the Moon will be low in the sky due to its southerly declination. 

The Universal and Local Daylight Savings Times of the eclipse stages are given below= 

U.T. 

1982 JULY 6JULY 

ADT 	EDT 

5 

CDT MDT PDT 

Alaska- 
Hawaii 
DT 

Moon enters Penumbra 04:22.2 01:22.2 00:22.2 23:22.2 22:22.2
a 

21:22.2
a 

 19:22.2 
Moon enters umbra* 05:32.8 02:32.8 01:32.8 00:32.8 23:32.8 22:32.8 20:32.8a  
Total eclipse begins 06:37.7 03:37.7

a 
02:37.7 01:37.7 00:37.7 23:32.7 21:32.7 

Middle of the eclipse 07:30.9 04:30.9a  03:30.9 02:30.9 01:30.9 00:30.9 22:30.9 
Total eclipse ends 08:24.1 05:24.1a  04:24.1a  03:24.1 02:24.1 01:24.1 23:24.1 
Moon leaves umbra* 09:29.0 06:29.0s  05:29.0a  04:29.0a  03:29.0 02:29.0 00:29.0 
Moon leaves penumbra 10:39.6 07:39.6 s  06:39.6s  05:39.6s  04:39.6a  03:39.6a  01:39.6 

Notes: 
a
Astronomical twilight. 

sSun above horizon, Moon below horizon. 
a and s refer to conditions at 40° N, except for the Alaska-Hawaii Time Zone, 
Where 	N is used. 

*Position Angles of Umbral Contact: First, 087°; Last, 273°. 

Although the western United States will have the best dark-sky conditions, this 
eclipse will be well-visible throughout North America except for: (1) Canada's Maritini 
Provinces, where morning twilight will interfere, and (2) Alaska and northern Canada, wr-
the Moon will be extremely low in the south and twilight will last through the night. 

Observation.--A total lunar eclipse gives the opportunity to make several different 
forms of observation, using a variety of instruments ranging from the naked eye through 
binoculars to telescopes of any size. Details on how to make useful lunar eclipse 
observations are given in the pamphlet A.L.P.O. Lunar Eclipse Handbook, available from 
the writer (address on inside back cover) for one dollar. (This Handbook is provided 
with a copy of the "A.L.P.O. Lunar Eclipse Observation Form", which may be obtained 
separately by sending a stamped self-addressed envelope.) 

Thus, the possible types of lunar eclipse observation will be only listed here, 
except for those peculiar to this particular eclipse: 

1. General observations of the appearance of the penumbra and the umbra. Records 
may be in the form of notes, drawings, and/or photographs. 

2. Danjon-Scale estimates of the luminosity of the Moon at mid-eclipse. 
3. Timings of the occultations of faint stars that would otherwise not be visible 

at this phase. 
4. Investigations of selected lunar areas for possible eclipse-induced LTP (Lunar 

Transient Phenomena). 
Eclipse Photometry.--All lunar eclipses differ in the light intensity and intensity 

distribution within the umbra. Thus, it is important to measure the apparent magnitude 
of the Moon at various times during an eclipse. The several measurement methods that car 
be used are described in the Handbook mentioned above; they all depend on using stars 	 _Ire 32 
as comparison objects. 	 show 

Figure 32 shows the night sky at mid-eclipse from the central United States. Stars 	 all nc 
are shown down to visual magnitude +3.50, and the visual magnitudes of all visible non- 	 -gnter 
variable stars down to +2.50 are given (without decimal). Unless the eclipse is very 	 by 
dark, Altair (077) and Vega (004) will be the best comparison objects. With a dark 	 trap: 
eclipse, Beta Andromedae (202) will be a good comparison object because it is a type MO 	 1 ci 
star, resembling the eclipsed Moon in color. 	 An 

Figure 33 is a more detailed view of the vicinity of the eclipsed Moon. (Note that 	 e the 
the Moon's apparent position at any time may vary up to 0°4 for other parts of North 	 iod - 
America, and up to 0°9 for Hawaii.) This figure gives the visual magnitudes (without 	 -y of 
decimal) of all stars brighter than +6.00 for which photoelectric magnitudes are availatl= 	ray b,  
Note also the number of faint stars near the Moon, generating some occultations wherever 	 tes 
one is located. 

(Text continued on page 110.) 
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--ra 32. The night sky at mid-eclipse, seen from the central United States. Stars 
5sown down to visual magnitude +3.50, and the visual magnitudes (without decimal) 
11 non-variable stars of magnitude +2.50 or brighter are given. "A" indicates the 

_ -:ter component of a binary, and an underline indicates an M-type star. 
by Editor Continued) 

- transit will hence be expected at 4
h 
27

m
, U.T. on April 7, 1982. Conversion to a 

.=.1.1 civil tire may be the next step. 
An alternate but less accurate approach which bypasses Dr. Westfall's tables is to 

- 	tine of a East C. M. transit and to add to ik multiplesl2 	of the assumed rotation 
.:d - 10 14m  13 for the A.L.P.O. System I and 10 38' 25 for System II. Of course, 
of the returns predicted will occur during daylight or with Saturn below the horizon. 

-ay be worth noting that seven rotations of Saturn in System I require only about 20 
:es less than three terrestrial days. 

(NOTE continued on page 109.) 
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Figure 33. Star map of the immediate vicinity of the eclipsed Moon, with the Moon 
drawn to scale at mid-eclipse (the Moon's position is as seen from the central Unite.] 
States). Stellar visual magnitudes (without decimal) are given for stars of magnitu:-
+6.00 or brighter when they have been photoelectrically determined. The limiting 
magnitude is +7.75 generally and +9.2 in the box enclosing the Moon. 
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7:gure 34. Identification photograph of the 20 lunar craters recommended for umbral 
:a-,tact timings. Numbers refer to table in text. South at top. This Full Moon 
;nctograph can considerably assist locating and identifying the selected features 
z.r:ng the eclipse. 

`..-)TE by Editor Continued) 
The predictive value of any method falls off rapidly as time passes without 

%rther observations, and it is hence important to try to recover any Saturnian feature 
:Ifng studied for period of rotation as soon as possible. For example, after 12 days 

28 rotations of Saturn, an error of two minutes in the assumed period of rotation of 
feature-an amount by no means impossible- will shift the time of C.M. transit by 56 

=_ - 1tes, ignoring certain minor effects. Thus the feature being sought near the central 
7-idian might actually be unobservable near a limb of the planet. 
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Umbral Contact Timings.--The actual size of the umbra differs from that calculated 
by geometry, and also differs from eclipse to eclipse. The true size of the umbra is 
calculated from the accurate timing of when lunar features enter and leave the umbra. 
Two forms of timing are made: 

a. Limb Contact Times--the First, Second, Third, and Fourth Umbral Contacts, 
predicted for this eclipse as 05:32.8, 06:37.7, 08:24.1, and 09:29.0 U.T., 
respectively. 

b. Crater Contact Times--usually the more accurate method. Here, the traditional 
list of 15 "recommended craters" has been expanded to number 20 in order to 
give better coverage. The locations of these features are plotted in Figure  
34. They are also listed below, with the approximate (nearest 5 minutes) 
Universal Times of umbral immersion and emersion, respectively. 

-117oo 
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1 
1. Grimaldi (05:35,08:25). 
2. Aristarchus (05:45,08:35). 
3. Kepler (05:45,08:40). 
4. Copernicus (05:55,08:45). 
5. Pytheas (05:55,08:50). 
6. Timocharis (06:00,08:50). 
7. Tycho (06:05,08:45). 
8. Plato (06:10,08:55). 
9. Aristoteles (06:15,09:05). 
10. Eudoxus (06:15,09:05).  

11. Manilius (06:10,09:05). 
12. Menelaus (06:15,09:05). 
13. Plinius (06:20,09:10). 
14. Taruntius (06:30,09:20). 
15. Proclus (06:30,09:20). 
16. Gassendi (05:45,08:35). 
17. Birt (06:00,08:50). 
18. Abulfeda E (06:10,09:00). 
19. Nicolai A (06:15,09:00). 
20. Stevinus A (06:30,09:10). 
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Reporting Results.--Reports of observations should be sent to Prof. Walter H. Haas 
(address on inside back cover). A copy of all umbral contact timings should also be sen: 
to Sky and Telescope, 49 Bay State Road, Cambridge, Massachusetts 02238. 

OBSERVING MARS IX - THE 1981-1982 APHELIC APPARITION  

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

Abstract 

The 1981-82 Martian apparition geometric characteristics, seasonal aspects, and observa-
tional prospects that are especially important to the study of the Martian problem are 
discussed. Useful graphs, charts, and a calendar of seasonal events are given for the 
telescopic observer. The importance of future observation programs for the continued 
statistical study of Mars employing computer programs is discussed. 

A.L.P.O. International Mars Observing Program 

The A.L.P.O. Mars Section's observing program is an international cooperative eff -
by astronomers located around the world which allows a synoptic surveillance of all 
Martian longitudes during one or two rotations of the Earth. The Mars Section Recorder 
coordinate and instruct observers in using similar observing techniques, color filters, 
and methods of reporting their data. Obtaining a homogeneous set of data aids greatly 
in its final interpretation and analysis. Visual observations, photographs, and photo-
metry of Mars are contributed monthly to the Mars Sectional Standard Report Forms by 
individual astronomers, by astronomical societies' observing groups, by members of pro-
fessional observatories, and by international organizations, e.g.: the Societe 
Astronomique de France, the Oriental Astronomical Association, and the British Astro-
nomical Association. Refer to Reference 1. 

Mars is a dynamic world with the most Earth-like characteristics: four seasons, 
global climates, changeable weather, windy seasons, storm clouds, annular polar ice caps_ 
and a large assortment of geomorphological surface features. Because Mars has a very 
active atmosphere, it exhibits many exciting changes both on the surface and in the 
atmosphere which can be observed through color filters with moderate size telescopes. 
See References 2 and 3 and Figures 35 and 36. 

It is highly recommended that all observers use at least a basic set of tri-color 
filters according to the instructions given in "Filter Techniques for Planetary & Lutz 
Observations" found in the ALPO Mars Observing Kit, such as: Red or Orange (W-25 or W-
23A); Green (W-58 or W-57); and Blue (W-38 or W-38A). Observers with small telescopes 
with less than 15cm (6-in) apertures may find a Yellow (W-15) filter to perform better 
than a deep red filter. Those with medium size telescopes, such as a 15cm refractor 
or a 25cm (10-in) reflector, will find a Violet (W-47) filter most useful for atmos-
pheric cloud and blue-clearing detection. Refer to Figure 36. 

More planetary photographers are needed to contribute their photos of Mars taker 
in blue or violet light vs. yellow light. Astronomers with filar or bifilar micro-
meters need especially to make measurements of the retreating North Polar Cap (NPC) 
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TABLE I. 1981-1982 Calendar of Martian Seasonal Events 

Mid-spring season on Mars, 450L s. 
Apparent disk diameter 6". Large 
filters. 
NPC begins rapid thawing phase at 

-25 Rima Tenuis should appear as dark 

Coincidence of subearth and subsolar points at 23°N latitude. Look for 
exceptional bright spots along this latitude. NPC in rapid retreat, 67°Ls. 
Aphelion passage, 70°L. "Aphelic Chill" period. Possible arctic hazes 
and halt in thawing ofsNPC. NPC. 
Apparent disk diameter 8", large enough for photography. Look for dense 
limb hazes and orographic white clouds. 
NPC approaches static phase at about 85°L. (??). 

:5 	Martian summer solstice, 90°L. NPC summer remnant? Local, seasonal H20 
cloud should wrap around Syrtis Major sometime between 80°-140°L. 

:8 	Apparent disk diameter 12", hi-resolution observation and photogr
s
aphy 

possible. P.M. W-clouds over Tharsis? 
Opposition. Increasing ice-fogs and clouds, 105°L . 
Closest approach to Earth. Maximum disk diameter 1477. Mars 59.067 million 
miles from Earth. 
Coincidence of subearth and subsolar points at 23°N latitude (De  = Ds) 
Much white cloud activity, 110°L. 
Apparent disk diameter 10". End

s 
 of hi-resolution work, 138°L s. 

Apparent disk diameter 8". Quality color filter observations of Martian 
northern summer phenomena still possible. Look for north polar hood, 155°Ls 
Nice observing weather. 
Apparent disk diameter 6". Surface albedo features difficult. Are both the 
NPH and SPH present? 169°Ls. 

Captions for Figure 41 on page 119. 

ft to bottom right: 

Howard Zeh (insert) astrophotographer "par excellent", Temperance, MI, USA. 20cm (8-
_n) f/8 Newt. reflector with a 4.8-in f/13 Seeing Monitor and an 8-inch Byers drive. 

Zeh is an experienced practitioner and experimenter of astrophotography. 
:hiro Tasaka, Shingu City, Japan. 73cm (29-in) Cass. reflector made by Mr. Tasaka, 

advanced observer of Mars who has produced several excellent charts of Mars. 
-rof. T. Sakonoue (insert), Kyushu University, Japan. 12.5cm (5-in) Alvan Clark 
efractor, 1883 Ca. Prof. Sakonoue is a contributor to the A.L.P.O. Historic Archives 
Mars. 

-.P.O. Mars Section Recorders, Chick Capen and Don Parker observing Mars with the 
-eat 24-in. Alvan Clark refractor with 810X to 1000X, Lowell Observatory, Flagstaff, 
. Note the 4-turret eyepiece holder used by Dr. E. C. Slipher et al. 

Clyde W. Tombaugh, Discoverer of Pluto, visits the Flagstaff Astronomical Society 
Mars Observers in old Lowell Library/Visitor Center, Flagstaff, AZ. From left: Charles 
urand, Robert Bishop (rear), Len Bierman, Clyde Tombaugh, and Chick Capen. Note the 

:lassic 3-inch brass refractor with spring-wind clock drive behind group. 
:his quality 32cm (12.5-in) Newtonian reflector is used for fine visual color filter 
observations of the planets by Toshihiko Osawa of Fukuoka, Japan. 

OBSERVING LUNA INCOGNITA IN 1982  

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

Progress Report 

A.L.P.O.'s Luna Incognita project continues in its program of completing the topo-
.ic mapping of the Moon. This program concentrates upon the area of the lunar south 
and southwest limb, an area of about 270,000 square kilometers that was not adequately 

:ographed by the Lunar Orbiter and Apollo Missions in the 1960's. 
Several types of sources are being used--the "Watts limb profile charts", radar maps, 

::et Zond-8 photography, and past earthbased drawings and photographs. However, many 
need to be filled in by A.L.P.O. members' visual and photographic observations. Since 
ast report (JALPO, 28, Nos. 11-12 (Mar., 1981), pp. 222-227), the following persons 
contributed observations (note: RL is reflector, and RR is refractor): 

Few clouds and haze. 
enough for visual observation with color 

about 55°L . 
notch on NPC, 60°-63°Ls. 
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Number of: 
Person(s) and Instrument(s) Drawings Photos Notes 

K. W. Abineri (20cm FL) 7 Historic drawings 
Larry Gorski (20cm RL) 1 
Francis Graham (15cm RL; 33cm RR) 15 Also 25cm siderostat 
F. Graham & C. Graham (15cm RL) 2 
F. Graham & K. Graham (15cm RL) 1 
F. Graham, K. Graham & P. Callas 

(15cm RL) 1 
F. Graham, C. Hughes & K. Good 

(15cm RL) 1 
Richard Hitchcock (20cm RL) 1 
John Westfall (25cm RL) 6 

1980-81 Total 29 6 
Project Total 58 180 

It is gratifying that more drawings are now being contributed because these generally 
show more detail than do photographs taken with comparable telescopes. Nonetheless, hign-
quality photographs are desirable as well because of their objectivity and positional 
accuracy. The Tripoli Science Association, with Mr. Francis Graham and associates, is t: 
be commended for their regular contributions to this project. 

Observing Luna Incognita 

The observation of this region is challenging because it is on the lunar limb, and 
thus the Moon's libration ("wobble" with respect to the Earth) must be such as to bring 
this area into view. Naturally, Luna Incognita must also be sunlit at the time, and a 
medium-to-low Sun angle is best for shadow detail. The "Observing Schedule" in the next 
section gives the dates in 1982 when solar colongitude (longitude of sunrise terminator 
and libration are appropriate to observe this region. 

Generally, observers with at least 4-inch (10cm) refractors or 6-inch (15cm) reflect:Ts 
can make useful drawings, particularly if they have some experience with observing "easier' 
lunar areas. Because the appearance of features in this region changes due to libration. 
the writer will supply a set of outline forms for making drawings at various longitude-
latitude libration combinations. This set of 34 charts can be obtained for $1.00 (stamps 
preferred) by writing to him at the address on the inside back cover. 

Observing Schedule for 1982 

The table below gives those dates in 1982 when Luna Incognita will be visible from 
Earth. Whether a night is judged suitable for observing this region depends on both 
libration and solar lighting. In particular, no dates are given when the colongitude fa:_: 
between 250° and 290° as the Moon is then too near the Sun. In the table: 

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

for that date. The letters refer to the three Zones of Luna Incognita: "A" = 
south polar, "B" = between Hausen and Zone A, and "C" -A- northernmost portion. 
The numbers in parentheses give the forms' longitude and latitude librations, 
respectively. 

3. Asterisked (*) colongitudes indicate a medium-to-low Sun angle for Zones "B" and 
"C"; the colongitude ranges asterisked are 090° 	120° and 180° - 250°. Note 
that the Sun angle is always low for Zone "A". 

1982 U.T. 
Date 

Solar SelenoRraohic 
Form(s) ColonRitude Latitude 

JAN 12 
13 
14 
15 
16 

113°5* 
125.6 
137.8 
149.9 
162.1 

+0°0 
-0.0 
-0.1 
-0.1 
-0.1 

B(+6°  -4°) 
B(+6°,-4°) 
A(+5°:-6°);B(+6° 	6°  
A(+5°,-6°);B +6°,--6°)  
A(+5°,-6>B +6°.-6°  

17 
18 
19 
20 
21 

174.2 
186.4* 
198.5* 
210.7* 
222.9* 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 

A +5n-6 	;B +6°,-6 
A +5°,-6°  ;B +4°,-6°  
A +5°,-6°  ;B +4°,-6°  
A +V,-§°)IB +2°,-6°) 

22 
23 

235.1* 
247.2* 

-0.2 
=0.3 

B 0;0-9 
8 0"x-4" 
B -2',-2 ) 

("3 
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1982 U.T. 
Date 

Solar Selenograohic 
FotIn(s) Colongitude Latitude 

FEB 09 09490* -098 B(+4°1 -4°) 
10 106.2* -0.8 A(+5°,-6°);B(+6°,-6°) 
11 118.3* -0.8 A(+5u,-6');B(+6°,-6°) 
12 130.4 -0.8 A(+5°,-6,°));B(+6°,-6,°)) 
13 142.6 -0.9 A(+52,-6 )03(+6°,-6.3 
14 154./ -0.9 A(+5u,-6°);B(+4°,-6') 
15 166.9 -0.9 A(4.5o._6,5)00.4o,_6o)  
16 179.0 -0.9 A(0°A-6°1;B(+2°,-6°) 
17 191.2* -1.0 B(+2u,-4u) 
18 203.4* -1.0 B(0°A-4'1 
19 215.6* -1.0 B(-2',-2') 

FEB 21 240°0* -1°0 B(-4°,0°) 
MAR 10 087°0 -194 A(+5°,-6°) 

11 099.1* -1.4 A(+5°,-6°)0(+4°,-6°) 
12 111.3* -1.4 A(+5°,-62),B(+4°,-6°) 
13 123.4 -1.4 
14 135.6 -1.4 

A(+5°,-1;B(+4°,-62) 
A(+5°,-6°  ,B(+4°  -6u) 

15 147.8 -1.4 A.+5°,-6° 	;13+2u.",-6u) 
16 159.9 -1.4 B(+2°,-4°) 
17 172.1 -1.4 B(0°A-4°1 
18 184.3* -1.4 B(-2u,-2') 

MAR 20 20897* - 1°4 B(-4°,0°) 
APR 06 05691 -195 A(+5°,-6°) 

07 068.2 - 1.6 A(+5°,-6°) 
08 080.4 -1.6 A(+5°,-6°) 
09 092.6* -1.6 A(+5°,-62);B(+4°,-62) 
10 104.7* -1.6 A(+5°,-6');B(+4°.-6') 
11 116.9* -1.6 A(+5°,-6°),B(+2°,-6°) 
12 129.1 -1.6 B(+2°,-4°) 
13 141.2 -1.6 B(0°  -4°) 
14 153.4 -1.6 -261 -2o) 
15 165.6 -1.5 B -2°.-2°) 

B1-4-,0 ) 16 17/.8 -1.5 
MAY 03 02595 -1°4 A(+5°,-6°) 

04 
05 

037.7 
049.9 

-1.4 
-1.4 

A(+5
° 	° 

) 
A(+5,-6) 

06 
07 

062.1 
074.3 

-1.4 
-1.4 

A(+5°  -6°) ' A(+5o  ,-6o  ) 
08 086.4 -1.3 A(+5°,-6°) 
09 098.6* -1.3 B(+2°,-4°) 
10 110.8* -1.3 
11 123.0 1.3 

B(+
0°A
2°,-

2
4u) 

B( 	- 
12 135.2 -1.3 B(-2u,-Z ) 
13 147.4 -1.3 B(-4°,0u) 

MAY 30 
31 

355°3 - 
007.5 

0. o 9 
- 0.9 

A(+5°,-62) 
A(+5°,-6u 

JUN 01 019.7 - 0.9 A(+5°,-6°  
02 031.9 - 0.9 A(+5°,-6°  
03 044.1 - 0.8 A(+5°.-6g) 
04 056.3 - 0.8 A(+5°  -6 ) 
05 068.5 - 0.8 A(.1.5o:_6o)  

JUN 07 o  092.9* - 098 B(0°,-2°) 
08 105.1* - 0.7 B(0°,-2°) 

JUN 26 
27 

325°2 
337.4 

- 0°3 
- 0.2 

A(+5°,-62) 

28 349.7 - 0.2 A 4.5o,...6o 
29 001.9 - 0.2 
30 014.1 - 0.2 A  +5°,-6°)) 

A1
+5°,-6°) 

JUL 01 026.3 - 0,1 +5°,-6°) 
02 038.5 - 0.1 A(4.5o,..05o)  

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



1982 U.T. 
Date 

Solar SelenoRraphic 
Form(s) olongitude Latitude 

JUL 24 
25 
26 
27 
28 

307°4 
319.6 
331.8 
344.1 
356.3 

+ 095 
- 0.5 
+ 0.5 
-'- 	0.6 
+ 0.6 

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

19 

AUG 17 

AUG 22 
23 
24 
25 

SEP 13 
14 
15 
16 

SEP 20 
21 

OCT 11 191°5* 
12 
13 
14 
15 

NOV 07 
08 
09 
10 
11 

008.5 

24094* 

30197 
313.9 
326.1 
338.4 

21090* 
222.3* 
234.5 
246.7* 

29596 
307.9 

203.7* 
215.9* 
228.1* 
240.4* 

160°4 
172.6 
184.8* 
196.9* 
209.1* 

+ 

+ 1°0 

+ 1°1 
• 
+ 1.2 
+ 1.2 

+ 1°4 
+ 1.4 
-'- 	1.4 
1.4 

+ 195 
+ 1.5 

1°5 
+ 1.5 
+ 1.5 
+ 1.5 
+ 1.5 

+1.o2 

+ 1.2 
+ 1.2 
+ 1.1 
+ 1.1 

A(+58,-6 

B(0°,-2°) 

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

B(0°A-2°1 
B(+2u  -2u) 
B(+2°,-4°) 
A(+5°, 	6°);B(+4°, 	6°) 

A(+5°,-6°) 
A(+5°  -6°) 

B(+2°,-2°) 
B(+2°,-4°) 
A(+5°, -6°)0(+4°,-6°) 
A(+5°,-6°)0(+4°,-6°) 
A(+5°,-6°)0(+4°, 6°) 

B(+2°,-2°) 
B(+4°,-4°) 
A(+5°, 6°)0(+4°,-6°) 
A(+5°,-62)0(+4°,-6°) 
A(+5°,-6u)0(+6°.-6°) 

12 
13 
14 

DEC 04 
05 
06 
07 
08 

221.3* 
233.5* 
245.7* 

129°0 
141.1 
153.2 
165.4 
177.6 

+ 1.1 
+ 1.1 
+ 1.1 

+ 0°6 
+ 0.6 
+ 0.5 
+ 0.5 
+ 0.5 

A(+5°,-6°)0(+6°,-6°) 
A(+5°,-6°)0(+62,-6°) 
A(+5°,-6°)0(+6',-6°) 

B(+2°,-2°) 
B.+4°,-4°5 
B(+6°,-4°) Aro,_0)00.6o,_6o)  

U9 
10 
11 
12 
13 

DEC 31 

189.7* 
201.9* 
214.1* 
226.2* 
238.4* 

097°3* 

+ 0.4 
+ 0.4 
+ 0.4 
+ 0.4 
+ 0.3 

-091 

A 4.5o....6orro.1 

A +5°,-6°  ;B +6°,-6u  
A +5°,-6°  ;B +6°,-6°) 
A +5, -62)0 +6° 	6°) o," A .+i.56_::p8(+6 , 6°) 
B 	u 

B(0°,-2°) 

Luna Incognita  can be observed at some time in every lunation in 1982, for a total 
frrates. Unfortunately, Zone "C" (the northernmost portion of the region) will not 

to visible in 1982, but Zone "B" (the central portion) can be observed on 77 dates (47 
▪ a medium or low Sun angle). Participants in the project are particularly urged to 
__serve the south polar region (Zone "A") during the periods of favorable southerly solar 
..:.zhting in March through May, 1982. 

THE FUTURE  OF PLANETARY EXPLORATION  IN THE UNITED STATES  

By: Clark R. Chapman, Planetary Science Institute 

[Foreword  la Editor.  The political content of the next article may seem alien to the 
▪ al subject matter of this journal. However, we feel strongly that it deals with a matter 

great importance to all those who have had any concern with the space missions of the 
__st 25 years. Those who agree with Dr. Chapman should exercise their privilege in a 
Socratic society of making their opinions known and of properly trying to influence future 
gislation. Older readers will remember Clark Chapman as a very active observer in the 
-.P.O. and a member of our volunteer staff in his younger, amateur years. We invite your 
-:ughtful attention to what he here has to say.] 
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* *** 

Sky Catalogue 2000.0, Volume 1, Stars to Magnitude 8.0, edited by Alan Hirshfeld 
and Roger Sinnott. Sky Publishing Corporation, 49 Bay State Road,Cambridge; Mass. 
02138. 1982. 604 pages. Price $29.95 softbound, $44.95 cloth. Notes by J. Russell 
Smith. 

This book, about 9 by 12 by 1 1/8 inches, is a summary of the principal characte- -
istics of 45,269 stars to visual magnitude 8. Useful information on the use of the 
book is found in an Index to Common Names of Stars, A Key to Constellation Abbreviatic:__ 
an Index to Bayer and Flamsteed Designations, and an Index to Letter Names of Variable  
Stars. 

- 

Sky Atlas 2000.0, Deluxe Edition, by Wil Tirion. Sky Publishing Corporation, 4c. 
Bay State Road, Cambridge,Mass. 02138. 1981. Softback. Price $29.95. Notes by J. 
Russell Smith. 

Anyone interested in astronomy would like to have this atlas on his book shelf. 
The 26 charts are sufficiently large (about 13 by 18 inches); and they show stellar 
magnitudes, double and multiple stars, variable stars, deep-sky objects, the Milky 
Way, and the constellation boundaries. One will find four special inserts - the Plei-
the Orion Nebula, Barnard's Star, and Proxima Centauri. 

Preceding the first star map one finds an Index Chart. This guide helps one to 
turn to the desired chart immediately. 

I can't praise this atlas too highly. It is an outstanding work. 

TWO REPORTS FROM ENGLAND ON THE JANUARY 9, 1982 TOTAL LUNAR ECLIPSE  

By: Walter H. Haas 

As readers of this issue may have noticed from Dr. Fred Espenak's text on page 
89 and his Figure 2 on page 90, this eclipse was visible from only very limited parts 
of North America. However, Lunar Recorder John Westfall has forwarded reports from 
A.L.P.O. members in England. These will be described below. We are always very glad 
when colleagues overseas contribute to our observing programs. Only in this way can ---
play a meaningful role as an international society. 

The two observers are: 
1. Alan W. Heath, Long Eaton, Nottingham, England. 30-cm. reflector at 122X an: 

190X. Also 8 x 30 binoculars, 8 x 45 elbow telescope, and naked eye. Fast-moving 
clouds occasionally concealing Moon. Seeing rather unsteady but transparency good. 

2. A. J. Hollis, Cuddington, Northwich, Cheshire, England. 13-cm. f/5.5 refle:-
at 60X. Some clouds before Moon entered umbra. 

The circumstances of the eclipse were as follows, with all times by Universal 
Time on January 9, 1982: 

m 
Moon enters penumbra 	 17h  14.8 
Moon enters umbra 
Total eclipse begins 
Middle of eclipse 
Total eclipse ends 
Moon leaves umbra 
Moon leaves penumbra 
Magnitude of eclipse = 1.337 

First umbral contact at position angle 76°. 
Last umbral contact at position angle 289°. 
Timings of Four Contacts and Lunar Feature Umbral Contacts. Mr. Hollis used a 

communications receiver to pick up the time signal broadcast from Nauen and recordec 
the observations on a cassette tape recorder. He esults for the four contacts of 
the Moon with the umbra were,; First Contact, 18 13m, U.T. (approximate); Second Con-. 
19n16m17s; Third Contact, 20n34m36s; Fourth Contact, 21

n
37

m
30
s 
(approximate). He 

further timed the umbral contacts, both immersion and emersion, of 14 selected lunar 
features; these timings have been submitted to Sky and Telescope. 

Heath also found it hard to tell when Fourth Contact occurred. 
Brightness of Eclipse. At 19 55m  Hollis estimated the stellar magnitude of the 

totally eclipsed Moon to be -2.5, similar is upiter. The intensity of the eclipse 
approximately 3 on the Danjon Scale. At 20 3m  Mr. Heath's estimate was 2i on the Da:. 
Scale, in good agreement with Hollis, using both the naked eye and 8 x 30 binoculars. 

Color and General Aspect of Moon Within Umbra. Dark gray to both observers for 
some time after First Csntact, the Moon withinhthA umbra had become brighter and cop: 
colored to Hollis at 18 45 , while Heath at 18 50 noted the hue to be brownish, 
the limb in the shadow a copper color. During totality the Moon exhibited a bright 
yellow south limb, while the opposite north limb was the darkest part. The rest of 

18 13.6 
19 16.6 
19 55.8 
20 35.0 
21 38.1 
22 36.9  

R. 
nferE 
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Figure 43. Another photograph of the 
January 9,h1g82 lunar eclipse by Alan W. 
Heath. 21 3 , U.T. Post-totality view. 
Other circumstances same as for Figure 
42. 
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Figure 42. Photograph of lunar ecliosE of 
January 9, 1982 by Alan W. Heath at 18 
37
m
, U.T. 30-cm. reflector at prime focus. 

:lford HP5 film, exposure 1/200 second. 
-unar south at top. Pre-totality view. 

disc was a beautiful copper color (Heath at 19
h
39
m 
and 20

h
3
m
). By 21

h
0
m 

the copper 
color was gone. 

At 18 55m, U.T. Hollis could distinguish Kepler and Ariqarchus and the general 
outlines of the maria and highlands within the shadow. At 19 10m  he could perceive 
wijhin the shadow all 14 features whose umbral contacts he had already timed. Near 
19 50m  Heath with the 30-cm. reflector at 122X and 190X readily saw within the umbra 
Aristarchus, Tycho, and the two prominent rays to the east of Tycho. 

Timing of Occultation of a Star. Mr. Hopis timed the occultation ofh8Dit21;1597 
:SAO 079392) as follows: disappearance at 19 33m694, reappearance at 20 33 23.48. 
At disappearance "the star seemed to hang on to the limb before it disappeared." The 
observatory at Cuddington has these coordinates: latitude 53°14' 143 north, longitude 
2° 36' 15'26 west, and height 78 m above OD Newlyn. 

Search For Lunar Transient Phenomena. We quote Mr. Hollis' own words in a report 
:written on January 20: "As totality is a good time to search for transient phenomenan  
and as I had completed my program for the time being, I scanned the surface. At 20 
.m 

Aristarchus appeared bright, and there was A hite glow near Cape Fresnel by Autolycus 
-ater Censorinus seemed exceedingly bright (20 7m) and remained so until the end of 
:otality." 

Photography. Mr. Alan Heath took a series of photographs of the eclipse at the 
:rime focus of his 30-cm. reflector, both in color with Kodachrome 64 ASA film and 
:lack-and-white with Ilford HP5 (400 ASA). Exposures ranged all the way from 1 second 
:o 1/200 second as the Moon's brightness changed greatly with the stage of the eclipse. 
"ieath developed his film in Ilford Microphen for 6 minutes at 71° F. Figures 42 and 
-3 are samples of his work. 

Edge of Umbral Shadow. As expected, it looked fuzzy to both observers, Hollis saying 
-.net  it was about as wide as the lunar feature Plato. 

Visibility of Penumbra. During the partial phases of the eclipse Hollis noted a 
enumbral shading about one-eighth of the Moon's diameter across. It could only be 
:een with the naked eye; it vanished when any instrumental aid was applied. 

Epilogue. We can conclude in no better way than with Mr. Hollis' own words: "It 
.as a very watchable eclipse. Even a fortnight after the event my non-astronomer 
friends are talking about it. It is also fair to say that there was something for 
.7eryone to remember, and this is the most satisfying part of it." 

ANNOUNCEMENTS 

Riverside Telescope Makers Conference. The 14th annual Riverside Telescope Makers 
:onference will be held over the Memorial Day weekend, May 28-31, 1982 at Camp Oakes, 

• 
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Classical Mars chart by G. V. 
Schiaparelli from Memoria Sesta, 
Roma, 1899. Note the very dark 
RIMA TENUIS (thin or fine 
fissure) dividing the North Polar 
Cap into two unequal parts along 
the 150° W 325° W areographic 
meridians. Discovered by 
Schiaparelli during the Martian 
northern late spring in 1888, 
RIMA TENUIS was last well 
observed by M. Maggini in 1918. 
It unexpectedly appeared again 
across the North Polar Cap before 
the Martian northern summer 
solstice in February, 1980, when it 
was photographed for the first 
time by Mars observers in the 
ALPO. Contributed by Mars 
Recorder Charles F. Capen. 
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Summary 

At first it seems that this process is unnecessarily troublesome and time-consuming. 
However, when you have spent a good deal of time in getting a good planetary photograph, 
it would surely appear that an equal amount of time should be spent in the reproduction 
of your work. Of course, you must start with a good quality negative! 

In our quest to bring out the faint "Rima Tenuis", we have re-discovered an old 
technique which may be of considerable value to the planetary photographer, who is always 
striving for better resolution and tonal range. 
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A PROPOSED PHOTOMETRIC PROGRAM  FOR A.L.P.O. LUNAR OBSERVERS  

By: Peter Hgdervari, "Georgiana" Observatory, International Research Group on 
Terrestrial ,and Cosmic Physics; H. 1023 Budapest, II. 

Arpad fejedelem utja 40--41, Hungary 
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In this paper I wish to call the attention of A.L.P.O. lunar observers to a very interesting 
selenological phenomenon, the investigation of which is strongly recommended. A coopera-
tion among all interested persons appears to be highly desirable. 
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In 1980 the "Georgiana" Observatory received a polarizing filter from W. H. Haas of 
the A.L.P.O. as a gift. This kind of filter is advertised often in Sky and Telescope.  I 
intended to apply the filter in question to the photometry of the lunar surface, since 
with its help the intensity of the light, entering into the eyepiece, can be altered 
optionally until the final stage when the light goes entirely out and the image of the 
observed object becomes invisible in the field of view. To measure the variation of the 
intensity of the light, a large-sized angle-meter was attached to the polarizing filter; 

be 	 and the instrument was placed upon the 152/762 mm refractor of the Observatory. Selected 
age' lunar craters, e.g., Tycho, Copernicus, Aristarchus, etc., were the targets of the test. 
its 

	

	 It is regrettable that it soon became clear: this kind of instrument cannot be used 
for photometry. The method is not objective enough, and the result depends largely on 

ve• ld 	 the sensitivity of the human eye. In addition, the decrease of the light, seen through 
rminT. the polarization filter, is not linear but instead exponential; and therefore to determine 

exactly the point when the object disappears from the field of view, or when it appears 
again, is extremely difficult. Therefore, I was forced to cease this experiment. Now 

ult at- 	 the polarizing filter is combined with my Hydrogen Alpha prominence filter. This combina- 
er is tion turned out to be a very good idea since I now can regulate the intensity of solar 
and 	 light entering into the Hydrogen Alpha filter. The income of too strong and blinding 
ce radiation thus is easily avoidable. In the photometry of the lunar surface I also tried 
in to use optical wedges, by which so-called wedge photometers can be constructed (such 

tools were used at the turn of the century in Hungary, in observing variable stars); but 
ur my experiences were similar to the ones that were obtained when the polarizing filter 
e was applied. 
gist Considering these negative results, I came to the conclusion that only industrially 

produced photometers, for example photoelectric photometers, can be used to good advantage 
for the photometry of selected lunar areas. Fortunately my Observatory had just received 
a Solid State Stellar Photometer, Model SSP, Optec INC, and I hope very much that I can 
carry out future lunar studies with its use. I feel, however, that it is reasonable now 
to call the attention of the readers of Journal  A.L.P.O. to this proposed program. 

imes, 	 Members of the A.L.P.O. Lunar Section, when they have good photometers, may be participants 
in this project which would become one of the official programs of the A.L.P.O. The results 

✓ would later be published in Journal  A.L.P.O. 
R. B. Baldwin in his book "The Measure of the Moon", Chicago, 1963, has written 

d as follows (p. 253): 
a 

	

	 "Wirtz first and then Fedoretz established the fact that the peaks of the reflectim 
for various objects [on the Moon) did not always occur at full moon but that certain 
features gave curves reaching maximum somewhat before or after full moon. The earlier 
observations indicated a tendency for a formation in the eastern hemisphere to attain 
maximum brightness before full moon and after full moon for objects in the western hemis-
phere. All later observations have indicated that a formation reaches maximum brightness 
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at or after full moon, regardless of location. In 1946, Minnaert made a series of 
calibrated photographs with the 40-inch refractor at Yerkes Observatory. 

"Recently van Diggelen, of Utrecht Observatory, investigated photometric properties 
of the floors of thirty-eight craters on these photographs. Lunation curves relating 
reflected light intensity to phase angle were accurately derived by combining his own 
work with that of several other observers, all reduced to the same photometric system. 
In general, the results confirmed those of Barabashov and Fedorets. In all cases, the 
maxima of these lunation curves occurred close to phase angle 0° -- at full moon, 
irrespective of the crater's location on the lunar disk. 

"However, several craters were found with maximum intensity occurring slightly 
after zero phase. Tycho and Aristarchus have 10° lags, Proclus has a 5° lag, for example_ 
Nearlyall the craters showing this anomaly have bright rays visible at full moon and 
presumably are of relatively recent formation. Older features, including Alphonsus and 
Grimaldi, habitually have naxima precisely at full moon. Grimaldi was one of the forma-
tions found by Wirtz to have a maximum before full moon. 

"The shapes of the surves are functions of the selenographic longitudes of the 
craters, as is necessary, but the forms are independent of latitude. This was shown in 
1949 by Tschunko. The amplitudes are dependent to a large extent on the albedos." 

Consulting van Diggelen's original work ("Photometric Properties of Lunar Crater 
Floors," by J. van Diggelen, Recherches Astronomiques de l'Observatoire d'Utrecht, Vol. Et. 
No. 2, 1959), we found altogether 51 light-curves (and not only 38 as mentioned by Baldwim _ 
The craters are as follows: 

Albategnius, Alphonsus, Archimedes, Aristillus, Billy, Bonpland, Bullialdus, 
Campanus, Cassini, Clavius, Copernicus, Cleomedes, Cyrillus, Marius, Gassendi, 
Grimaldi, Guerike, Hevelius, Landsberg, Manilius, Mercator, Plato, Pytheas, 
Posidonius, Ptolemaeus, Petavius, Pitatus, Reinhold, Macrobius, Aristarchus, Tycho, 
Firmicus, Lyell, Maraldi, Le Monnier, Julius Caesar, Lubiniesky, Riccioli, 
Aristoteles, Autolycus, Theophilus, Catherina, Langrenus, .Vendelinus, 
Fracastorius, Menelaus, Hipparchus, Kepler, Arzachel, Schickard, Proclus. 
The observations of these craters, however, were not the work of van Diggelen alone: 

but he has used data from measurements carried out by other authors as well, namely, 
Sharonov, Opik, Goetz, Bennett, and Fedoretz. In Figure 9 we present van Diggelen's three 
original curves (his Figs. 21, 22, and 23 respectively) for Albategnius, Alphonsus, and 
Archimedes respectively. We can see that the maxima for Albategnius and Alphonsus appear 
just at Full Moon, while there is a shift towards the positive values of g (the phase angle_ 
see below) from the zero [Full Moon] for Archimedes. 

Studying van Diggelen's data further, We find similar shifts for the following cratert.,---
Aristillus, Billy, Clavius, Copernicus, Cyrillus, Posidonius, Ptolemaeus, 
Aristarchus, Tycho, Lubiniesky, Catherina, Kepler, and Proclus 

There are a few other craters where such a shift can also be suspected; however, these otne-
cases.are not perfectly certain. 

The horizontal axis of the coordinate system used in Figure 9 means the phase angle. 
denoted as g. It is the angle between the two lines which join the center of the Moon 
the Sun and to the Earth. That is: 

at First Quarter, g = -90 degrees, 

	

at Full Moon, 	g = 	0 degrees, 
at Third Quarter, g = +90 degrees, 

	

at New Moon, 	g = + 180 degrees. 
That is, g is not the same as colongitude. 

The vertical axis means the "radiance" of a lunar area, which was formerly called 
brightness. If the observed area is in shadow and therefore practically invisible, then 
the radiance R * O. For a better definition I quote here van Diggelen's original text in 
his work cited above: 

"The radiance of a lunar area [formerly called: brightness] is the radiation of a 
unit projected surface in the direction of the Earth, measured per unit solid angle. It 
is the direct result of the observation and it depends on the phase angle g. If the 
radiance is plotted as a function of the phase angle, we find a lunation curve for the 
area considered" (p. 13). 

In the text of this paper when the term light curve is used, it is identical with 
the lunation curve of van Diggelen. 

The magnitude m and the radiance R are related to one another by the equation: 
m = -2.512 log R. 

For example: 

	

R . 150, 	 m 	-5.47, 

	

100, 	 -5.02, 

	

50, 	 -4.27, 

	

10, 	 -2.51, 

	

0, 	 O. 
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If we have two stars, A and B, and their apparent magnitudes are m(A) = -2.51 and m(B) • 
0, then we receive approximately ten times more light from A than from B. Similarly, if 
there are two areas on the Moon and the brightness of one of them is ten times greater than 
that of the other, the difference of their brilliancy corresponds to a relative magnitude 
difference of -2.51. Note that all the values have negative signs except for R • O. 
Furthermore, all the given magnitude or R values are relative ones as compared to a point 
which is in shadow and for which R = O. Let us consider that in practice the darkest 
points of the lunar surface, even in shadow, are not absolutely black and perfectly 
invisible. Therefore, we can measure such areas on the Moon with our photometer; and we 
shall obtain a certain, low value on the light-meter, corresponding to such areas for 
which R can be regarded as equal to zero. This reading, that is, this small value, must 
be regarded as our base to which all of the other measured values must be compared. 
Of course, not just a single measurement should be made but more than one, particularly 
in establishing our base value. The average should then be used. 

In the course of a series of observations a few corrections must be made. First: 
according to the altitude of the Moon above the horizon, from the beginning of the observa-
tion until its end, because of the existence of atmospheric extinction. For simplicity I 

n in 	should like to suggest calculating all the data to H = 90°, that is, to the zenith. No 
measurements are advised when the altitude of the Moon is 20° or smaller. At 20° the 

er 	 extinction is as large as 0.45 magnitudes, while between the altitudes of H • 75--90° the 
hal. /IT, 	extinction is nearly zero. 

Considering the fact that all illuminated lunar features reflect the light of the 
Sun and that the distance between the Sun and the Moon is always changing and furthermore 
that the distance between the Moon and the Earth is also changing continuously, two 
further corrections are necessary. For the Earth--Moon distance it appears to be reasonable 
to calculate all the data for the mean value, that is 384,395 kms. For the Sun--Moon 

ycho, 	:istance again the mean value is suggested, namely 149,598,700 kms., which is the average 
:istance between the Earth and the Sun. The Moon is at about this same distance from the 
Sun at the time of First Quarter and Last Quarter. 

Taking into consideration the large number of lunar craters which have not been 
alone; 	=easured as yet, it is suggested that all the participants in the project should select a 
Mariem„ 	'ew--say 5-10--craters for themselves, the photometric investigation of which will be their 
threT 	:..n work. The project, as a whole, should belong to the A.L.P.O. Lunar Section and should 

and 	 7e coordinated by its Recorders. It is important that the method of observation and all 
Lppear 	:ne needed corrections should be the same for all observations and for all participants. 
;e angle. 	Therefore, as a first step, the plan of a uniform methodology should be developed by the 

recorders of the Lunar Section. The main goal of the project is the determination of the 
cra- 	.7otometric behavior of different lunar craters with a particular emphasis on the problem 

.f which are those ring-mountains that reach their maximum brilliancy not at Full Moon but 
'_they before or after Full Moon. Is there really a relationship with the relative age 

,se o 	 f the craters? Is or may there be any correlation with the geology of the craters? 
An additional goal within the project would be research on the photometric behavior 

angle, 	f lunar craters, domes, and other features in different wavelengths, using different 
,on to 	_nterference filters. 

Generally speaking: I am convinced that this is a very interesting program and at 
same time a very broad one. And last, but not least, this is a program which may have 

-eal scientific value and which is not influenced by the fact that the manned lunar expedi-
:Ions have revealed so much new information about the Moon. Such lunar photometry, which 
s suggested here, may represent a new area for all the fields of selenology. 

Led 	 tes by Editor. In a letter on October 4, 1981 Dr. Hedervari added several suggestions to 

xt in 

)f a 

he 

-ental importance!" 

then 	 s manuscript above. First, he calls attention to the book, Photoelectric Photometry of 

Box 3AZ, University Park, NM 88001. Here is something that should prove challenging and 

In accurate motor drive for the telescope is needed. 
Those interested in this project are requested to write to the Editor, Walter H. Haas, 

-ewarding to the advanced amateur observer. If there is enough response, the photometric 
::udy will be set up as a regular program of the A.L.P.O. Lunar Section. 

:nviously, one must acquire a photometer and practice until one is proficient, in its use. 

ery, 	strongly to anyone who wants to do photometry of the Moon, planets, or other celestial 
:dies that he become acquainted with this brilliant booklet. In my opinion it is of funda- 

th

I 	 --ates: "Although this book is written primarily for variable star observers, it contains 
ruck useful advice and information about photometric work in general. Therefore, I suggest 

-fable Stars - A Practical Guide for the Smaller Observatory, I. A. P.P.P. Communications, 

Genet, Fairborn Observatory, 1247 Folk Road, Fairborn, OH 45324. Our Hungarian colleague 
Dr. D. S. Hall, Dyer Observatory, Vanderbilt University, Nashville, TN 37235 and Mr. Russell 

Dr. Hedervari further urges that those who undertake to do lunar photometry as 
-ecommended in his paper will find that a certain period of preparation is required. 
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Figure 9. Graphs of observed radiance R as a function of phase angle g for three lunar 
craters: Albategnius (top), Alphonsus (center), and Archimedes (bottom). Taken from 
"Photometric Properties of Lunar Crater Floors" by J. van Diggelen and based on measures 
by himself and others (Markov,,Skar9nov, Opik, Goetz, Bennett, and Fedoretz). See dis-
cussion in text by Dr. Peter Hedervari on pg. 147 et seq. 

THE LIGHT CURVE OF COMET KOHLER 1977 XIV* 

By: Daniel W. E. Green, A.L.P.O. Comets Section 

Abstract 

An analysis of the total visual magnitude estimates made of Comet Kohler is presented. 
The observations of A.L.P.O. members were merged with non-A.L.P.O. data published in the 
International Comet Quarterly (ICQ), and least-square-fitted parameters from 287 selected 
observations are presented. 

John D. Sabia (1979) recently has provided a fairly detailed description of the visual 
appearance of Comet Kohler 1977 XIV (o 1977m), as compiled from the file of observations 
received by the A.L.P.O. Comets Section. Those observations of this comet made by A.L.P.O. 
members which were not contributed directly to the ICQ (and therefore published at an 
date) have been published in the July, 1981 issue of that publication. 

More than 1,000 computer card images representing observations of Comet Kohler have 
been published in the ICQ. The scatter in the total magnitude estimates for this comet is 
extremely large, due to various problems as described by the author and Charles Morris (198 

* Communicated by A.L.P.O. Comets Recorder Dennis Milon. 
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Figure 23. Three astronomers 
at the first Texas Star Party, 
May 26-30, 1982. Left to 
right: Walter H. Haas; Dr. 
Clyde W. Tombaugh, the dis-
coverer of the planet Pluto; 
and Raleigh Crausby of Las Cruces, 
N.Mex. All photographs on 
this page were taken by Mr. 
Raleigh Crausby and were pre-
pared for publication here by 
Mr. John Womack. 

Figure 24. Assembly of 
amateur telescopes at the 
Prude Ranch near Fort Davis, 
Texas during the Texas Star 
Party. The instruments shown 
are only a small sample of 
those which were present on 
the ranch. 

 

meetini 
Rivers: 
was the 
Observe 
towns E 

Tt 
compose 
that ac 

Tt.  
More th 
Clouds 
in the 
others 
program 
among i 

To 
Observa 
Saturn 
dish at 
Radio A 
Mexico. 

Me 
the Ast 
speaker. 

Re 
Kai 
Ull 

Arlingtr 
Cl` 

and the 
Dr. 
Har 

300-inch. 
funding 

Dic 
Eve 

Ranch, a 
opportun 
scope de 
scope-ma 

Mor 
afternoo 
astro pho 
tive 90 
telescop. 

The 
cutive l( 
books to 
was giver 
The writE 

ThoE 
an experi 
mountain 
for early 

The 
by Record 
dated but 

Come 
Austin of 
week foil 
ephemeris 
elements 

The 
at 0 hrs. 

 

Figure 25. The domes of the 
82-inch reflector and the 107-
inch reflector (to the right) 
of the McDonald Observatory 
on Mount Locke. During the 
Texas Star Party there were 
many bus tours to the Observa-
tory from the Prude Ranch. 
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De Stroll* Astronoffler 
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-ne 29, Numbers 9-10 	 Published December, 1982 

X highly-magnified view of Luna Incognita in the area of the crater Hausen. Photograph 
%en by David McDavid with a 36-cm. catadioptic reflector at an equivalent focal ratio of f/65 

Tune 28, 1980 at 7 hrs., 0 mins., U.T. Colongitude 93?9; librations: 3°9 south, 5°0 west. 
south to the left. Hausen is on the right edge of the frame, 164 kms. in diameter and 

_ -0 meters deep with a central peak rising 2440 meters above its floor. The 293-km. diameter 
:er Bailly is in the foreground. In spite of the poor contrast near Full Moon, this photograph 
permit valuable positional measurements of features on the normally averted hemisphere. 

'2.e report on Luna Incognita on page 180 et seq. 

11111111111111111111111111111111111111111= 

'HE STROLLING ASTRONOMER 
Box 3AZ 

University Park. New Mexico 

88003 

--l -,•nce telephone 522-4213 (Area Code 505) 
in Las Cruces, New Mexico Founded In 1947 
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TOTAL LUNAR ECLIPSE: DECEMBER 3D.,_ 1982  

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

General.--On the night of December 29-30, 1982, North American observers will 
be treated to their second total lunar eclipse in six months. In some ways, this 
eclipse will be less favorable than the recent July 5-6 event: (1) the Moon's path 
is well north of the umbral center so that the length of totality will be reduced 
to 61.1 minutes, and (2), morning twilight will interfere with the last half of the 
eclipse for Midwest and East Coast observers. On the other hand, the Moon's 
northerly declination will make observations easier, particularly for photometry. 
Perhaps most important, this will be the last total lunar eclipse for the United 
States and Canada until April 24,1986, bnd the most favorable one until August 17, 
1989! The Universal and Local Standard Times of the eclipse events are given 
below: 

Moon enters 
U.T. AST EST CST 

1982 DEC 30 . 
MST 	PST 

DEC 29 
AHST 

penumbra 08:51.9 04:51.9 03:51.9 02:51.9 01:51.9 00:51.9 	. 22:51.9 

Moon enters 
umbra* 09:50.4 05:50.4a  04:50.4 03:50.4 02:50.4 01:50.4 	: 23:50.4 

Total eclipse 
begins 10:58.2 06:58.2a  05:58.2a  04:58.2 03:58.2 02:58.2 00:58.2 

Middle of the 
eclipse 11:28.7 07:28.7s  06:28.7a  05:28.7 04:28.7 03:28.7 01:28.7 

Total eclipse 
ends 11:59.3 07:59.3s  06:59.3a  05:59.3a  04:59.3 03:59.3 02:59.3 

Moon leaves 
umbra* 13:07.0 09:07.0s  08.07.0s  07:07.0a  06:07.0a  05:07.0 03:07,0 

Moon leaves 
penumbra 14:05.5 10:05.5s  09:05.5s  08:05.5s  07.05.5a  06:05.5a  04:05.5 

Notes: aAstronomical twilight. sSun above horizon, Moon below horizon. 
a and s refer to conditions at 40°N. latitude. 
*Position Angles of Umbral Contact: First, 110°; Last, 246° 

Observations.--Whatever one's instrumentation, several types of interesting 
and useful observations can be made during a total lunar eclipse. These were 
summarized in the forecast of the July 5-6 eclipse (JALPO,  29, Nos. 5-6 (April, 
1982), pp. 106-110) and are described in more detail in the A.L.P.O. Lunar Eclipse  
Handbook, available from the writer (address on inside back cover; $1.50 in stamps 
or check). Observing forms are also available from the writer on receipt of a 
stamped, self-addressed envelope. 

Some projects that can be conducted include: 
1. General observations of the appearance of the penumbra and the umbra, in 

the form of notes, drawings, and/or photographs. 
2. Danjon-Scale estimates of the luminosity of the Moon at mid-eclipse. 
3 	Timings of occultations of faint stars that would otherwise not be visible 

at this phase of the Moon. 
4. Investigations of selected lunar areas for possible eclipse-induced LTP 

(Lunar Transient Phenomena). 
5 	Photometry and umbral contact timings, described below. 
Photometrv.--The umbral darkness and shading distribution differ for all lunar 

eclipses, so any form of photometry provides a unique record. The Handbook 
mentioned above describes several observing methods, which all depend on stars as 
comparison objects. 

Figure 1 shows the night sky near mid-eclipse from the west central United 
States. Stars are plotted down to visual magnitude +3.50, and the visual 
magnitudes of all non-variable stars down to +2.50 are indicated (without decimal). 

177 

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



• 

O 
0.1 

\ 
‘...0 	• 

O 

LI" *
0  • 
0 

CO 
• • 

II 

 

g 

• 
O 

(TJ 	
CO 

I 	CO .‘ 

N 

-d- 

IM 

CO 	 -.1-  
N • 

0, fel 
Crs'-  • 

Cs- 

-7- 
-7-  
N 

' 

• 

C--- 
0 
i 

\a. 	• 

•-1- . 	-7-  

• 
N 

. 	. 

(\, 
'X/ 

4,  D.-
CO 

1"1 	 . 	
,..0 
0 

N 	 C---- 0 . 

✓ 
▪ 	I # 

-.1- 	 • 	 Ma 0 
0* 	• 

T
O
T
A
L
 L
U
 A
R
 
E
CL
I
P
S
E
 

  

 

 

a x a x m 

. 

Figure 1. The night sky near mid-eclipse, seen from near Denver. Stars are shown 
down to visual magnitude +3.50, and the visual magnitudes of all non-variable stars 
of magnitude +2.50 or brighter are marked (without decimal point). North at left, 
zenith at center. 

(Text continued from page 177) 
Procyon (+0.37) and Capella (+0.05) will probably be the most suitable to use, 
being bright and near the Moon. However, Arcturus (-0.06) may be used with the 
spherical-reflector photometry method, and has spectral class K2, which may roughly 
approximate the eclipsed Moon's color. 
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Figure 2. Detailed star map of the immediate vicinity of the eclipsed Moon, with 
the Moon's outline drawn at scale at mid-eclipse. The Moon's apparent path is 
shown as seen from the Denver area. Stellar visual magnitudes (without decimal 
point) are given for all stars of magnitude +7.75 or brighter when photo-elec-
trically determined. North at right. 

(Text continued from page 178) 
If the eclipse is quite dark, the fainter stars shown in Figure 2 may be used. 

That figure also shows that several stellar occultations will occur for all 
observing sites. (Note that the Moon's apparent position at any time may vary up 
to 094 for other parts of North America, and up to 058 for Hawaii.) Observers with 
photoelectric phometers can provide useful data by monitoring the brightnesses of 
selected craters (e.g., Tycho, Aristarchus, Copernicus, or Anaxagoras); and 

179 

0  0 

; 
O 

N 
O 	 0 Yo 

 

-P- 
ry 

90 

 

\ 
0 

 

0 

  

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



comparison with these nearby stars will minimize extinction corrections. 
Umbral Contact Timings.--The apparent diameter of the umbra differs slightly 

and unpredictably from eclipse to eclipse. For any particular eclipse, though, the 
umbra's size can be accurately determined by timing umbral contacts (to 0.1-minute 
accuracy). Two methods can be used: 

1. Timing the First, Second, Third, and Fourth Umbral Contacts with the Moon's 
limb; predicted for this eclipse as approximately 09:50.4, 10:58.2, 11:59.3, and 
13:07.0 U.T., respectively. 

2. A more accurate method involves timing when any or all of the 20 
"recommended" craters enter or leave the umbra. (For a map of these craters, see 
JALPO,  29, Nos.5-6 (April, 1962), pg. 109.) For larger craters, one should take 
the mean of the two times for oppositp walls of the crater. The approximate 
Universal Times (nearest 5 minutes) of umbral immersion and emersion, respectively, 
of these craters are: 

Pc 
w 
Pc 
cc 
Pc 
CE 

de 
Th 

1-Grimaldi (09:55/12:15). 
2-Aristarchus (10:10/12:10). 
3-Kepler (10:05/12:15). 
4-Copernicus (10:15/12:25). 
5-Pytheas (10:20/12:20). 
6-limocharis (10:25/12:20). 
7-Tycho (10:10/12:40). 
8-Plato (10:35/12:10). 
9-Aristoteles (10:45/12:20). 
10-Eudoxus (10:40/12:20). 

11-Manilius (10:30/12:35). 
12-Menelaus (10:35/12:35). 
13-Plinius (10:40/12:40). 
14-Taruntius (10:45/12:50). 
15-Proclus (10:50/12:45). 
16-Gassendi (10:00/12:25). 
17-Birt (10:15/12:40). 
18-Abulfeda E (10:25/12:45). 
19-Nicolai A (10:25/12:55). 
20-Stevinus A (10:35/13:00). 
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Reporting Results.--Please send observational reports to Prof. Walter H. Haas 
(address on inside back cover). A copy of umbral contact timings (limb and crater) 
should also be sent to Sky and Telescope (49 Bay State Road, Cambridge, MA 02238-
1290. 

LUNA INCOGNITA: 1981-82 REPORT AND 1983 OBSERVING SCHEDULE 

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

1981-82 Observations 

The A.L.P.O.'s Luna Incognita project continued to collect and to analyze 
drawings and photographs of this lunar region during 1981-82. This program's goal 
is to survey and map the lunar south and southwest limb, an area of about 270,000 
square kilometers which was not adequately photographed by the Lunar Orbiter and 
Apollo Missions in the 1960's and 1970's. 

Thus, our program is engaged in mapping the only remaining unmapped area on 
the Moon. in this, we use such sources as the "Watts limb profile charts", Soviet 
fond-8 and U.S. Orbiter photographs, and existing Earth-based drawings, maps, and 
photographs. In spite of this "historical" information, many gaps need to be 
filled in by A.L.P.G. members' visual and photographic observations. Since the 
last report (JALPO,  2.9, Nos. 5-6 (Apr., 1982), pp. 117-118, 120-121) was written, 
the following persons have contributed observations: 

Number Contributed: 
Instrument(s)* 	Drawings 	Photographs  Name 

James H. Fox 
Francis Graham 

F. & Charmaine Graham 
F. Graham; J. McGinty; 
Steven Lubay 
F. Graham et al. 
(Astronomy class) 
John D. Sabia 
John E. Westfall 

20-cm. RL 	 1 
15-cm. RL, 25-cm. 	14 	 4 
siderostat, 33-am. RR 
15-cm. RL 	 3 	 1 
15-cm.RL 	 1 

6-cm. RR 
	

1 

24-cm. RR 	 3 
25-cm. RL 	 5 

in 
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1981-82 Total  	20 	 13 
Project Total  	78 	 193 

*RL = Reflector, RR IT. Refractor. 

Once again, we are deeply appreciative to Mr. Francis Graham and his 
associates, who have contributed the bulk of our drawings for the past two years. 
It seems rather clear, though, that this project could use more observers, both 
visual and photographic. 

1981-82 Analysis 

The project's chief analytical effort in 1981-82 was the surveying of 
positions in, and on the margins of, Luna Incognita. The procedure followed began 
with U.S. Air Force selenographic control points as standards from which to extend 
positional control toward the limb through the use of large-scale photographs 
contributed by A.L.P.O. members. The method of reduction allowed three-dimensional 
positions to be found--lunar longitude, latitude, and radius vector from the Moon's 
center. To date, 73 points have been determined, with a mean horizontal standard 
deviation of ± 8.80 km., and a mean radius vector standard deviation of ± 1.52 km. 
The writer plans to publish a catalog of selected positions during the coming year. 

Observing Luna Incognita in 1983 

Located as it is in the Moon's "marginal zone", Luna Incognita is best 
observed when lighting and libration conditions are optimal. The "1983 Observing 
Schedule" on page 182 gives those dates when these conditions are favorable. 

Generally speaking, observers with at least 10-cm. (4-inch) refractors or 
catadioptrics, or 15-cm. (6-in.) Newtonians can make useful drawings, particularly 
if they have experience with observing "easier" lunar areas. With somewhat larger 
apertures (say, 20-cm. or more), there is also the potential for high resolution 
photography. 

Interested observers can obtain a "Luna Incognita Observer's Kit" from the 
writer; to do so, please send $1.00 (stamps preferred) to his address as given on 
the inside back cover. This kit contains a brief set of instructions, a graph to 
help select the appropriate outline chart (depending on area and libration), and a 
map of the region as seen under optimum libration. Also included is a set of 34 
outline charts for making drawings, each chart for a particular area and a 
particular longitude-latitude libration combination. 

The table on page 182 gives those dates in 1983 when Luna Incognita will be 
visible from the Earth. Whether a date is judged suitable for observing this 
region depends on both libration and solar lighting. In particular, no dates are 
given for the colongitude range 250°-290° because the Moon is then too near the 
Sun. Also, in the table: 

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

2. The "Form(s)" column indicates which of the set of outline charts is to be 
used on that date. The letters refer to the three Zones of Luna 
Incognita: "A" = south polar; "B" . intermediate (Hausen - Drygalski), and 
"C" = northernmost portion. The numbers in parentheses give the chart's 
longitude/latitude librations, respectively, expressed in degrees. 

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

As the observing schedule shows, Luna Incognita can be observed for some dates 
in every lunation in 1983, indeed for a total of 110 dates. Librations are 
somewhat more favorable than they were in 1982, although Zone "C" (the northernmost 
portion) will still not be visible. On the other hand, Zone "B" (central portion) 
will be observable on 75 dates, 46 with a medium or low Sun angle. Zone "A" (the 
south polar region) will be observable on 73 dates. 

Particularly favorable dates are as follows: 
Zone A--favorable due to southerly solar latitude; Jan 30-Feb 04, Feb 27-Mar 

03, Mar 26-30, and Apr 22-27. 
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Colong. Lat. Colong. Lat. 
JAN 01 

02 
03 
04 
05 
06 
07 
08 
09 
10 

JAN 30 
31 

FEB 01 
02 
03 
o4 
05 
06 

FEB 27 
28 

MAR 01 
02 
03 
04 
05 

MAR 26 
27 
28 
29 
3o 
31 

APR 01 

APR 22 
23 
24 
25 
26 
27 
28 

MAY 19 
20 
21 
22 
23 
24 

JUN 15 
16 
17 
18 
19 
20 

JUL 13 
14 
15 
16 
17 
18 

109°4* 
121.6 
133.7 
145.8 
158.0 
170.1 
182.3* 
194.4* 
206.6* 
218.8* 

102°0* 
114.2* 
126.3 
138.4 
150.6 
162.7 
174.9 
187.0* 

082°7 
094.9* 
107.0* 
119.1* 
131.3 
143.4 
155.6 

051°6 
063.8 
076.0 
088.1 
100.3* 
112.4* 
124.6 

020°9 
033.1 
045.3 
057.5 
069.6 
081.8 
094.0* 

350°5 
002.8 
015.0 
027.2 
039.4 
051.6 

320°4 
332.6 
344.8 
357.0 
009.3 
021.5 

302°5 
314.8 
327.0 
339.2 
351.5 
003.7 

-0°2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.3 
-0.4 
-0.4 
-0.4 
-0.4 

-0°9 
-1.0 
-1.0 
-1.0 
-1.0 
-1.1 
-1.1 
-1.1 

-1°4 
-1.4 
-1.4 
-1.4 
-1.5 
-1.5 
-1.5 

-1°5 
-1.5 
-1.5 
-1.5 
-1.5 
-1.5 
-1.5 

-1°3 
-1.3 
-1.2 
-1.2 
-1.2 
-1.2 
-1.2 

-0°8 
-0.7 
-0.7 
-0.7 
-0.6 
-0.6 

-0°1 
-0.0 
+0.0 
+0.0 
+0.1 
+0.1 

+0°6 
+0.7 
+0.7 
+0.7 
+0.8 
+0.8 

B(+2/-4) 
B(+4/-4) 
A(+5/-6);B(+6/-6) 
A(+5/-6);B(+6/-6) 
A(+5/-6);B(+8/-6) 
A(+5/-6);B(+8/-6) 
A(+5/-6);B(+8/-6) 
A(+5/-6);B(+8/-6) 
B(+6/-4) 
B(+6/-4) 

A(+5/-6);B(+2/-6) 
A(+5/-6);B(+4/-6) 
A(+5/-6);B(+6/-6) 
A(.+5/-6);B(+8/-6) 
A(+5/-6);B(+8/-6) 
A(+5/-6);B(+8/-6) 
B(+8/-4) 
B(+6/-4) 

A(0/-6) 
A(+5/-6);B(+4/-6) 
A(+5/-6);B(+6/-6) 
A(+5/-6);B(+6/-6) 
A(+5/-6)0(+6/-6) 
B(+6/-4) 
B(+6/-4) 

A(0/-6) 
A(0/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6);B(+6/-6) 
A(+5/-6);B(+6/-4) 
B(+6/-4) 

A(0/-6) 
A(0/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
B(+6/-4) 

A(0/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 

A(0/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 

A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 
A(+5/-6) 

AUG 05 
06 
07 

AUG 11 
12 
13 
14 

SEP 01 
02 
03 
04 
05 

SEP 09 
10 

SEP P8 
29 
30 

OCT 01 
02 
03 
04 
05 

OCT 26 
27 
28 
29 
30 
31 

NOV 01 
02 
03 

NOV 22 
23 
24 
25 
26 
27 
28 
29 
30 

DEC 01 
02 

DEC 20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

223°4* +1°1 B(-6/0) 
235.6* +1.2 B(-6/-2) 
247.9* +1.2 B(-4/-2) 

296°9 	+1°2 A(+5/-6) 
309.2 	+1.2 A(+5/-6) 
321.4 	+1.3 A(+5/-6) 
333.6 	+1.3 A(+5/-6) 

193°2* +1°5 B(-6/0) 
205.4* +1.5 B(-6/0) 
217.6* +1.5 B(-6/-2) 
229.8* +1.5 B(-4/-4) 
242.1* +1.5 B(-2/-6) 

291°0 	+1°5 A(+5/-6) 
303.3 	+1.5 A(+5/-6) 

162°7 	+1°5 B(-6/0) 
174.9 	+1.5 B(-6/0) 
187.1* +1.4 B(-6/-2) 
199.3* +1.4 B(-4/-4) 
211.5* +1.4 B(-4/-4) 
223.7* +1.4 A(0/-G);B(-2/-6) 
23,5.9* +1.4 A(0/-6);B(0/-6) 
248.1* +1.4 A(0/-6);B(+2/-6) 

144°0 	+1°1 B(-4/0) 
156.1 	+1.1 B(-4/-2) 
168.3 	+1.0 B(-4/-4) 
180.5* +1.0 B(-2/-4) 
192.6* +1.0 A(0/-6);B(-2/-6) 
204.8* +1.0 A(0/-6);B(0/-6) 
217.0* +0.9 A(0/-6);B(0/-6) 
229.2* +0.9 A(0/-6);B(+2/-6) 
241.4* +0.9 A(0/-6)0(+4/-6) 

112°7* +0°5 B(-4/0) 
124.8 	+0.4 B(-4/-2) 
137.0 	+0.4 B(-2/-4) 
149.1 	+0.4 B(-2/-4) 
161.2 	+0.3 A(0/-6)03(0/-6) 
173.4 	+0.3 A(0/-6)03(0/-6) 
185.6* +0.3 A(0/-6);B(+2/-6) 
197.7* +0.2 A(+5/-6);B(+2/-6) 
209.9* +0.2 A(+5/-6);B(+4/-6) 
222.1* +0.2 A(+5/-6);B(+4/-6) 
234.3* +0.1 B(+4/-4) 

093°2* -0°3 B(-4/-2) 
105.4* -0.3 B(-4/-2) 
117.5* -0.4 B(-2/-4) 
129.6 	-0.4 A(0/-6);B(0/-6) 
141.7 	-0.4 A(0/-6);B(+2/-6) 
153.9 	-0.5 A(0/-6);B(+2/-6) 
166.0 	-0.5 A(+5/-6);B(+4/-6) 
178.2 	-0.5 A(+5/-6);B(+4/-6) 
190.3* -0.6 A(+5/-6);B(+6/-6) 
202.5* -0.6 B(+6/-4) 
214.7* -0.6 B(+6/-4) 
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Zone B--favorable due to longitude/latitude libration combination and with low 
or medium Sun angle; Sep 04-05, Oct 01-03 and 29-30, and Dec 02 and 
22. 

In conclusion, considerable observing work still needs to be done to map Luna 
Incognita adequately, and A.L.P.O. members who wish to take advantage of the 
observing opportunities listed in the observing schedule are invited to contact the 
writer. 

SYNOPTIC REPORT FOR THE 1979-80 APPARITION OF THE PLANET JUPITER  

By: Paul K. Mackal, A.L.P.O. Jupiter Recorder 

Only one person submitted black and white photographs to the Jupiter Section, 
in the amount shown below: 

(1) Don Parker of Coral Gables, Fla., 	 5. 
The remaining eight observers contributed 117 full disc drawings and 17 strip 

sketches in the amounts shown below: 
(2) Phil Budine of Walton, NY, 	 2 strip sketches. 
(3) Jean Dragesco of B4nin, West Africa, 
(4) Alan Heath of Nottingham, U.K., 	 r ic  discs and 12 strip sketches. 
(5) Aerts Leo of Heist-op-den Berg, Belgium 	9 discs. 
(6) Pat McIntosh of Boulder, CO, 	 4 discs and 3 strip sketches. 
(7) Paul Mackal of Mequon, WI, 	 1 disc. 
(8) Clay Sherrod of No. Little Rock, AR, 	7 discs. 
(9) Dan Troiani of Chicago, IL, 	 28 discs. 
A total of 139 observations and photos was received from September of 1979 

through June of 1980. The monthly frequency of discs and photos (excluding strip 
sketches) is listed below: 

September, 	1979 1 February, 1980 19 
October 2 March 24 
November 12 April 18 
December 13 May 7 
January, 	1980 21 June 5 

[The reader is invited to examine the Jupiter drawings and photographs which 
accompany Mr. Mackal's report, and which he references in his text. Dates and 
times are by U.T., or Universal Time. The longitude of the central meridian is 
supplied in both System land System II, the two systems chiefly used by optical 
observers. The aperture of the telescope and its magnification (X) are usually 
stated. Where given, S is the estimated seeing on a scale of 0 (worst) to 10 
(perfect). Where listed, T is the transparency on a scale of 1 to 5 with 5 best. 
The standard nomenclature of the Jovian belts and zones, employed in the text, is 
shown in Figure 3. - Editor] 

In 1979-80 Jupiter was in conjunction with the Sun on Aug. 13, 1979; and 
opposition occurred on Feb. 24, 1980. Of crucial importance was the rediscovery of 
a major STrZ (South Tropical Zone) Disturbance by Dan Troiani on Oct. 21, 1979, at 
longitude 264° II. Note that an active STrZ Band could be seen on Nov. 25, 1979, 
both ahead of and behind the preceding end of the Disturbance at longitude 255° II, 
according to Jean Dragesco. (Please see Figures 4 and 5.) The band had originally 
been spotted by him on Nov. 15, 1979 near 203° II. By Dec. 31, 1979, Phil Budine 
placed the following end of the Disturbance at 14° II. (See Figures 12b and 13.) 
Finally, by Jan. 1, 1980, Clay Sherrod put the preceding end of the STrZ Dis-
turbance near 237° II. (See Figure 14.) A few days later Paul Mackal depicted the 
preceding end. The correspondence between Figures 15 and 14 is uncanny. The STrZ 
Disturbance then extended 137° II in longitude! By March it extended as much as 
160° II, according to Clay Sherrod. The appearance of this feature correlates 
rather well with old observations of another STrZ Disturbance by the B.A.A. About 
the time of the 6th conjunction of the original Disturbance and the Red Spot, the 
former extended at least 140° II, according to T.E.R. Phillips--viz., on July 5, 
1913. Sometime in 1916-17 it reached a similar length which was repeated again 
from Feb. 2, 1920, through March 4, 1921. By June 6, 1924, it extended fully 145° 
II, after the very same source. (Memoirs of the B.A.A., Vol. 34, pt. 11:52-53. 
Issued May, 1939.) By comparison, in 1978-79 our new feature extended only 22°11. 
What about its rotation period? In 1979-80 the preceding end of the Disturbance 
moved -994 II per 30 days, 	9hviz., 	55m  28s. The following end moved -12°9 II per 
30 days, a rotation period of 9h  55m  238. These values are in far better accord 
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THE LUNAR ECLIPSES OF 1983: JUNE 24/25 AND DECEMBER 19/20 

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

General 

A.L.P.O. observers will be favored by two lunar eclipses in 1983, one partial 
and one penumbral. Both will be visible from the western hemisphere; and 
interested observers may obtain an A.L.P.O. "Lunar Eclipse Observation Form" by 
sending a stamped self-addressed envelope to the writer (address on inside back 
cover), who can also supply copies of the A.L.P.O. Lunar Eclipse Handbook (the 
latter for $1.50). Results of observations should be sent to Prof. Walter H. Haas 
(address on cover), with a copy of umbral contact timings to Sky and Telescope (49 
Bay State Road, Cambridge, MA 02238-1290). 

Partial Lunar Eclipse: June 24/25, 1983 

Circumtances.--Portions of this eclipse will be visible throughout the Pacific 
and the Americas, with the best visibility on the United States west coast and 
Hawaii. Alaska and northwest Canada will be less favored because of the Moon's 
southern declination (2491 S). The eclipse magnitude will be 0.339, with the 
northern third of the Moon in the umbra at mid-eclipse. The Universal and Local 
Daylight Times of the eclipse events are given below: 

1983 JUNE 25 	JUNE 24 
U.T. ADT 	EDT 	CDT * MDT 	PDT 	AHDT 

Moon enters 
penumbra 	05:43.0 02:43.0a 01:43.0 	00:43.0 * 23:43.0 	22:43.0 	20:43.0a 

Moon enters 	 ********************* 
umbra* 	07:14.4 04:14.4c 03:14.4 	02:14.4 	01:14.4 	00:14.4 * 22:14.4 

Middle of the 
eclipse 	08:22.3 05:22.3s 04:22.3n 03:22.3 	02:22.3 	01:22.3 * 23:22.3 

Moon leaves 	 *********** 
umbra* 	09:30.1 06:30.1s 05:30.1c 04:30.10  03:30.1a 02:30.1 00:30.1 

Moon leaves 
penumbra 	11:01.6 08:01.6 s 07:01.6s 06:01.6s 05:01.6c 04:01.6a 02:01.6 

Notes: sSun above horizon, Moon below. cCivil twilight. onNautical twilight. 
aAstronomical twilight. Sky conditions are for 40 N, except for ADT (50°N) 
and AhDT (20°N). 

*Position angles of umbral contact: First, 040°; Last, 329°. 

Observations.--Even with a partial lunar eclipse, several forms of 
observations can be made, with the instruments ranging from the naked eye to a 
large telescope. Some such observations are: 

1. Timed general observations of the appearance of the penumbra, the umbral 
edge, and the umbral interior, in the form of notes, drawings, and/or 
photographs. 

2. Investigations of selected lunar areas for possible eclipse-induced LTP 
(Lunar Transient Phenomena). Observers with photoelectric photometers may 
wish to attempt to detect areas of lunar luminescence in the p-numbra--for 
this eclipse, the craters Arsitarchus, Copernicus, and Kepler are 
possibilities. Near-simultaneous readings in R (or V) and B (or U) are 
recommended, in order to detect short-term enhancements in particular 
bands. 

3. Umbral contact timings, for both ingress and egress. Besides the two limb 
contacts, crater timings are recommended. With craters, one should time 
(to 0.1 min.) the umbral contacts for opposite rims of the crater, and 
then take the mean. The approximate Universal Times (to the nearest 5 
minutes) of umbral immersion and emersion, respectively, of the six 
craters recommended, are: 

Aristarchus (07:30/08:30) 
Plato (07:30/09:10) 
Timocharis (07:45/08:45) 

Aristoteles (07:45/09:20) 
Pytheas (07:50/08:35) 
Eudoxus (07:50/09:15) 
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Penumbral Lunar Eclipse: December 19/20, 1983 

U.T. 	AST 	EST 	CST 	MST 	PST 	Alla 	 J 
Moon enters 	DEG 19 	 d 
penumbra* 	23:45.9 	19:45.9 	18:45.9 	17:4 5.9a 	16:45.9c 	15:45.9s 	13:45.9s,s 	 J 

Middle of the DEC 20 	 d 
eclipse 	01:49.0 	21:49.0 	20:49.0 	19:49.0 	18:49.0 	17:49.0a 	15:49.0aln 	 , 

Moon leaves 	DEC 20 	
. 

penumbra* 03:52.3 23:52.3 22:52.3 21:52.3 20:52.3 19:52.3 17:52.3n)- 

Notes: s, c, n, a as before. Sky conditions are for 40°N, except for AST (50°N) 
and AHST (20°N, 60°N). 

*Position angles of penumbral contact: First, 127°; Last, 220°. 

Observations.--With a penumbral lunar eclipse, the range of useful 
observations is more limited, but the following are possible: 

1. Timed general observations of the visibility and appearance of the 
penumbra, in the form of notes, drawings, and/or photographs. 

2. Using a photoelectric photometer, searches for lunar luminescence as 
described for the previous eclipse. Given the conditions of this eclipse, 
the crater Tycho is a likely candidate. 

1983 LUNAR PHYSICAL EPHEMERIS  

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

Introduction 

Lunar observers require the values of several variable lunar quantities in 
order to plan and interpret their observations. Most frequently, they need the 
Earth's selenographic longitude and latitude, and the Sun's selenographic colongi-
tude and latitude. These quantities are given for 0 hours, U.T., for each day of 
the year, in The Astronomical Almanac, prepared by the U.S. Naval Observatory. 
Unfortunately, the price of this publication increases each year, as its date of 
availability becomes later and later. Thus, for use in the Luna Incognita program, 
the writer has written a BASIC-language Apple-II computer program to generate these 
data; and they are presented here for use by A.L.P.O. lunar observers in general 
who may not have access to The Astronomical Almanac for 1983. It is hoped that the 
A.L.P.O. will publish such ephemerides each year. 

Quantities 

The Earth's selenographic longitude and latitude specify the position on the 
Moon where the Earth's center is overhead (these are also called "geocentric libra-
tions"). Their sign conventions are that positive longitudes are lunar east 
toward Mare Crisium) and negative longitudes are lunar west. With latitude, posi-
tive indicates north; and negative indicates south. The values of these librations 
are useful, for example, in determining which limb areas are best visible on a 
given date. Observers should note, though, that these values are strictly accurate 
only when the Moon is in one's zenith. The apparent (topocentric) librations at a 
site may be as much as one degree different from the geocentric (i.e., if the Moon 
is on one's horizon): the procedure for making this correction is given on pages 

Circumstances.--Most or all of this eclipse will be visible throughout Europe, 
Africa, South America, and most of North America (however, the Sun will not have 	 4 
set on the west coast of North America when the eclipse begins). The Moon's 	 J 
northerly declination (24:5 N) will favor northern hemisphere observers. With a 	 J 
penumbral magnitude of 0.914, most of the Moon will be within the penumbra; and 	 J 
shading should be quite evident near the Moon's south limb, which will be only 4 	 J 
arc-minutes north of the umbral edge, and illuminated only about 11 percent as 	 J 
brightly as in full sunlight. The Universal and Local Standard Times of this 	 J 
eclipse's stages are given below: 	 J 

1983 DECEMBER 19 	 J 

(text continued on page 254) 
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MON.. DAY 
EARTH'S SELEN. 
LONG. 	LAT. 

SUN'S SELEN. 
COLONG. 	LAT. 

NAY 01 +3.71 -0.16 130.52 -1.12 
NAY 02 +2.68 +1.25 142.71 -1.10 
MAY 03 +1.46 +2.58 154.90 -149 
NAY 04 +0.14 +3.78 167.10 -1.07 
NAY 05 -1.21 +4.83 179,30 -1.05 
NAY 06 -2.49 +5.67 191.51 -1.04 
NAY 07 -3.62 +6.28 203.73 -1.02 
NAY 08 -4.53 +6.63 215.95 -1.01 
NAY 09 -5.17 +6.68 228.18 -0.99 
MAY 10 -5.49 +6.40 240.42 -0.97 
MAY 11 -5.49 +5.79 252.66 -0.95 
MAY 12 -5.17 +4.85 264.90 -0.93 
NAY 13 -4.57 +3.60 277.14 -0.90 
kAY 14 -3.74 +2.10 289.38 -0.88 
MAY 15 -2,75 +0.45 301.62 -0.85 
MAY 16 -1.66 -1.25 313.86 -0.83 
NAY 17 -0.52 -2.87 326.09 -0.80 
NAY 18 +0.61 -4.31 338.32 -0,77 
NAY 19 +1.68 -5.48 350.54 -0.75 
MAY 20 +2.68 -6.30 002.75 -0.72 
MAY 21 +3.54 -6.73 014.96 -0.69 
MAY 22 +4.26 -6.75 027.16 -0.67 
MAY 23 +4.78 -6.38 039,36 -0.64 
MAY 24 +5.08 -5.66 051.55 -0.61 
1AY 25 +5.14 -4.64 063.73 -0.58 
MAY 26 +4.94 -3.39 075.92 -0.55 
MAY 27 +4.48 -2.00 088.10 -0.53 
MAY 28 +3.78 -0.53 100.29 -0.50 
MAY 29 +2.86 +0.93 112.47 -0.47 
MAY 30 +1.75 +2.32 124.66 -0.45 
MAY 31 +0.50 +3.59 136.86 -0.43 

JUN 01 -0.82 +4.70 149.06 -0.40 
JUN 02 -2.15 +5.60 161.26 -0.38 
JUN 03 -3.41 +6.27 173.47 -0.36 
JUN 04 -4.54 +6.67 185.69 -0.34 
JUN 05 -5.45 +6.79 197.91 -0.32 
JUN 06 -6.09 +6.60 210,14 -0.30 
JUN 07 -6.40 +6.09 222,38 -0.28 
JUN 08 -6.33 +5.25 234.62 -0.26 
JUN 09 -5.89 +4.10 246.87 -0.23 
JUN 10 -5.09 +2.67 259.12 -0.21 
JUN 11 -3.96 +1.04 271.37 -0,18 
JUN 12 -2.59 -0.69 283.62 -0.15 
JUN 13 -1.06 -2,39 295.87 -0.12 
JUN 14 +0.51 -3.94 308.12 -0.09 
JUN 15 +2.02 -5.23 320.36 -0.06 
JUN 16 +3.38 -6.16 332.60 -0.03 
JUN 17 +4.51 -6.70 344.83 +00.00 
JUN 18 +5.37 -6.82 357.05 +0.03 
JUN 19 +5.94 -6.54 009.27 +0.06 
JUN 20 +6.19 -5.90 021.48 +0.09 
JUN 21 +6.15 -4.96 033.68 +0.13 
JUN 22 +5.84 -3.77 045.88 +0.16 
JUN 23 +5.27 -2.41 058.08 +0.19 
JUN 24 +4.50 -0.96 070.27 +0.22 
JUN 25 +3.54 +0.52 082.46 +0.25 
JUN 26 +2.43 +1.96 094.66 +0.28 
JUN 27 +1.22 +3.29 106.85 +0.31 
JUN 28 -0,08 +4.46 119.04 +0.33 
JUN 29 -1.41 +5.42 131.24 +0.36 
JUN 30 -2.73 +6,15 143.44 +0.38 

NON. DAY 
EARTH'S SELEN. 
LONG. 	LAT. 

SUN'S SELEN. 
COLONG• 	LAT. 

JUL 01 -3.98 +6.62 155,65 +0.40 
JUL 02 -5.10 +6.81 167.86 +0.42 
JUL 03 -6.04 +6.69 180.08 +0.44 
JUL 04 -6.73 +6.27 192.30 +0.45 
JUL 05 -7.10 +5.55 204.53 +0.47 
JUL 06 -7.11 +4,52 216.77 +0.49 
JUL 07 -6.70 +3.21 229.01 +0.51 
JUL 08 -5.87 +1.67 241.26 +0.53 
JUL 09 -4.63 -0.01 253.51 +0.55 
JUL 10 -3.05 -1.73 265.77 +0.58 
JUL 1.1 -1.22 -3.35 278.02 +0.60 
JUL 12 +0.71 -4.75 290.28 +0.63 
JUL 13 +2.60 -5082 302.53 +0.65 
JUL 14 +4.29 -6.48 314.78 +0.68 
JUL 15 +5.67 76.72 327.02 +0.71 
JUL 16 +6.66 -6.53 339.25 +0.74 
JUL 17 +7.22 -5.97 351.48 +0.77 
JUL 18 +7.37 -5.10 003.70 +0.80 
JUL 19 +7.14 -3.98 015.91 +0.83 
JUL 20 +6.58 -2.68 028.12 +0.86 
JUL 21 +5.77 -1.27 040.33 +0.89 
JUL 22 +4.75 +0.18 052.52 +0.92 
JUL 23 +3.59 +1.61 064.72 +0.95 
JUL 24 +2.34 +2.95 076.91 +0.97 
JUL 25 +1.04 +4.16 089.10 +1.00 
JUL 26 -0.29 +5,17 101.29 +1.02 
JUL 27 -1.61 +5.96 113.49 +1.04 
JUL 28 -2.88 +6.48 125.68 +1.05 
JUL 29 -4.08 +6.72 137.88 +1,07 
JUL 30 -5.17 +6.67 150.08 +1.08 
JUL 31 -6.09 +6.32 162.29 +1.09 

AUG 01 -6.81 +5.67 174.50 +1.10 
AUG 02 -7.26 +4.73 186.72 +1.11 
AUG 03 -7.37 +3.53 198.94 +1.12 
AUG 04 -7.10 +2.11 211.17 +1.13 
AUG 05 -6.40 +0.53 223.41 +1.14 
AUG 06 -5.25 -1.13 235.65 +1.15 
AUG 07 -3.68 -2.75 247.90 +1.17 
AUG 08 -1.79 -4.21 260.15 +1.18 
AUG 09 +0.30 -5.38 272.40 +1.20 
AUG 10 +2.41 -6,17 284.65 +1.21 
AUG 11 +4.34 -6.53 296.90 +1.23 
AUG 12 +5.94 -6.45 309.15 +1.25 
AUG 13 +7.10 -5.97 321.38 +1.27 
AUG 14 +7.76 -5.14 333.62 +1.30 
AUG 15 +7.93 -4.06 345.84 +1.32 
AUG 16 +7.65 -2.80 358.06 +1.34 
AUG 17 +7.00 -1.43 010.27 +1.36 
AUG 18 +6.07 -0.02 022.48 +1.38 
AUG 19 +4.92 +1.38 034.68 +1.40 
AUG 20 +3.66 +2.71 046.87 +1,42 
AUG 21 +2.32 +3.91 059.06 +1.44 
AUG 22 +0.98 +4.94 071.25 +1.46 
AUG 23 -0.33 +5.76 083.44 +1,47 
AU6 24 -1.59 +6.32 095.62 +1.48 
AUG 25 -2.77 +6.61 107.80 +1.49 
AUG 26 -3.85 +6.60 119.99 +1.49 
AUG 27 -4.82 +6.29 132.18 +1.49 
AUG 28 -5.65 +5.68 144.37 +1.49 
AUG 29 -6.30 +4.79 156.56 +1.49 
AUG 30 -6.74 +3.65 168.76 +1.48 
AUG 31 -6.91 +2.30 180.97 +1.48 
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4. 
MON, DAY 

EARTH'S SELEN. 
LONG. 	LAT. 

SUNS SELEN. 
COLONG. 	LAT. HON. DAY 

EARTH'S SELEN. 
LONG. 	LAT. 

SUN'S SELEN. 
COLONG. 	LAT. 

.40 SEP 01 -6.76 +0.80 193.18 +1.48 NOV 01 +0.76 -6.70 217.02 +0.94 
42 SEP 02 -6.22 -0.78 205.40 +1.47 NOV 02 +2.05 -6.50 229.22 +0.92 
44 SEP 03 -5.26 -2.35 217.62 +1.47 NOV 03 +3.28 -5.89 241.42 +0.89 
45 SEP 04 -3.89 -3.81 229.85 +1.47 NOV 04 +4.34 -4.92 253.63 +0.87 
47 SEP 05 -2.16 -5.03 242.09 +1.47 NOV 05 +5.14 -3.66 265.83 +0.85 
49 SEP 06 -0.19 -5.92 254.33 +1.48 NOV 06 +5.62 -2.22 278.04 +0.83 
51 SEP 07 +1.86 -6.39 266.57 +1.48 NOV 07 +5.73 -0.69 290.24 +0.81 
53 SEP 08 +3.81 -6.42 278.81 +1.49 NOV 08 +5.49 +0.83 302.44 +0.80 
55 SEP 09 +5.47 -6.02 291.04 +1.49 NOV 09 +4.91 +2.27 314.64 +0.78 
58 SEP 10 +6.72 -5.24 303.28 +1.50 NOV 10 +4.04 +3.57 326.83 +0.77 
60 SEP 11 +7.48 -4.17 315.51 +1.51 NOV 11 +2.96 +4.68 339.01 +0.75 
63 SEP 12 +7.72 -2.91 327.73 +1.52 NOV i2 +1.74 +5.58 351.19 +0.74 
65 SEP 13 +7.48 -1.53 339.95 +1.53 NOV 13 +0.45 +6.24 003.36 +0.72 
68 SEP 14 +6.85 -0.12 352.16 +1.54 NOV 14 -0.82 +6.64 015.53 +0.71 
71 SEP 15 +5.90 +1.28 004.36 +1.55 NOV 15 -2.00 +6.76 027.69 +0.6? 
74 SEP 16 +4.73 +2.59 016.56 +1.56 NOV 16 -3.03 +6.60 039.84 +0.67 
77 SEP 17 +3.44 +3.79 028.75 +1.56 NOV 17 -3.84 +6.13 051.99 +0.65 
30 SEP 18 +2.10 +4.82 040.93 +1.57 NOV 18 -4.42 +5.37 064.13 +0.62 
33 SEP 19 +0.77 +5.64 053.11 +1.57 NOV i9 -4.72 +4.32 076.27 +0.59 
36 SEP 20 -0.50 +6.23 065.29 +1.58 NOV 20 -4.75 +3.01 088.40 +0.56 
39 SEP 21 -1.66 +6.55 077.46 +1.57 NOV 21 -4.52 +1.51 100.54 +0.53 

SEP 22 -2.69 +6.58 089.63 +1.57 NOV 22 -4.05 -0.11 112.67 +0.49 

)7 SEP 
SEP 

23 
24 

-3.60 
-4.36 

+6.30 
+5.72 

101.80 
113.97 

+1.56 
+1.55 

NOV 
NOV 

23 
24 

-3.38 
-2.56 

-1.76 
-3.32 

124.81 
136.95 

+0.45 
+0.42 

0 SEP 25 -4.98 +4.85 126.14 +1.54 NOV 25 -1.61 -4.68 149.09 +0.38 
2 SEP 26 -5.44 +3.72 138.32 +1.52 NOV 26 -0.59 -5.76 161.24 +0.34 

SEP 27 -5.72 +2.39 150.49 +1.50 NOV 27 +0.47 -6.49 173.40 +0.31 
5 SEP 28 -5.80 +0.91 162.68 +1.46 NOV 28 +1.51 -6.81 185.56 +0,27 
7 SEP 29 -5.62 -0.65 174.86 +1.47 NOV 29 +2.50 -6.71 197.73 +0.24 
8 SEP 30 -5.15 -2.20 187.06 +1.45 NOV 30 +3.38 -6.20 209.90 +0.20 
9 

OCT 01 -4.36 -3.64 199.26 +1.43 DEC 01 +4.12 -5.33 222.09 +0.17 
0 OCT 02 -3.23 -4.88 211.47 +1.42 DEC 02 +4.68 -4.15 234.27 +0.14 
1 OCT 03 -1.81 -5.82 223.68 +1.40 DEC 03 +5.01 -2.75 246.46 +0.11 
2 OCT 04 -0.17 -6.38 23ti.90 +1.39 DEC 04 +5.09 -1.22 258.65 +0.09 
3 OCT 05 +1.57 -6.52 248.12 +1.38 DEC 05 +4.92 +0.34 270.85 +0.06 

OCT 06 +3.26 -6.22 260.34 +1.37 DEC 06 +4.49 +1185 283.04 +0.04 
5 OCT 07 +4.74 -5.51 272.56 +1.36 DEC 07 +3.80 +3.23 295.23 +0.02 
7 OCT 08 +5.88 -4.47 284.79 +1.35 DEC 08 +2.90 +4.44 307.41 -0.01 
3 OCT 09 +6.59 -3.18 297.01 +1.35 DEC 09 +1.82 +5.42 319.60 -0.02 

OCT 10 +6.84 -1.76 309.22 +1.34 DEC 10 +0.61 +6.15 331.77 -0.04 
OCT 11 +6.65 -0.29 321.43 +1.34 DEC 11 -0.66 +6.62 343.95 -0.06 

3 OCT 12 +6.07 +1.15 333.63 +1.33 DEC 12 -1.94 +6.81 356.11 -0.08 
OCT 13 +5"/ +2.50 345.83 +1.33 DEC 13 -3.14 +6.72 008.27 -0.10 
OCT 14 +4.04 +3.72 358.02 +1.33 DEC 14 -4.20 +6.33 020.42 -0.12 
OCT 15 +2.78 +4.77 010.21 +1.32 DEC 15 -5.04 +5.67 032.57 -0.14 
OCT 16 +1.46 +5.62 022.38 +1.32 DEC 16 -5.60 +4.72 044.71 -0.17 
OCT 1/ +0.17 +6.23 034.56 +1.31 pEc 17 -5.84 +3.51 056.84 -0.20 
OCT 18 -1.04 +6.58 046.72 +1.30 DEC 18 -5.71 +2.08 068.97 -0.23 
OCT 19 -2.10 +6.65 058.88 +1.29 DEC 19 -5.22 +0.49 081.10 -0.26 
OCT 20 -3.00 +6.42 071.04 +1.27 DEC 20 -4.37 -1.17 093.22 -0.29 
OCT 21 -3.70 +5.88 083.19 +1.25 DEC 21 -3.24 -2.79 105.35 -0.33 
OCT 22 -4.21 +5.05 095.34 +1.23 DEC 22 -1.89 -4.26 117.47 -0.36 
OCT 23 -4.53 +3.94 107.50 +1.20 DEC 23 -0.44 -5.46 129.60 -0.40 
OCT 24 -4.67 +2.60 119.65 +1.18 DEC 24 +1.02 -6.30 141.73 -0.44 
OCT 25 -4.63 +1.09 131.80 +1.15 DEC 25 +2.37 -6.73 153.87 -0.47 
OCT 26 -4.42 -0.50 143.96 +1.11 DEC 26 +3.55 -6.73 166.02 -0.51 
'KT 27 -4.02 -2.08 156.12 +1.08 DEC 27 +4.48 -6.32 178.17 -0.54 
OCT 28 -3.43 -3.56 168.29 +1.05 DEC 28 +5.15 -5.54 190.33 -0.57 
OCT 29 -2.63 -4.84 180.46 +1.02 DEC 29 +5.55 -4.45 202.50 -0.60 
OCT 30 -1.65 -5.83 192.64 +0.99 DEC 30 +5.68 -3.13 214.67 -0.63 
OCT 31 -0.50 -6.47 204.83 +0.97 DEC 31 +5.57 -1.66 226.85 -0.66 
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(text continued from page 250) 

322, 324, and 325 in The Explanatory Supplement to the Astronomical Ephemeris and 
the American Ephemeris and Nautical Almanac (London: Her Majesty's Stationery 
Office, 1961, Rev. 1977). 

The selenographic coordinates of the Sun, describing the Moon's lighting 
conditions, are independent of the observer's position. Colongitude refers to the 
lunar longitude of the sunrise terminator (strictly speaking, its longitude on the 
Moon's equator). It is measured from 0 through 360 degrees westward starting at 
the mean center of the disk. Colongitude is approximately 0° at First quarter, 90° 
at Full Moon, 180° at Last quarter, and 270° at New Moon. The latitude of the Sun 
is measured in the same manner as the latitude of the Earth. 

Interpolation and Accuracy 

The data in this ephemeris are given for 0 hours, U.T., and should be 
interpolated for the time of observation; they are then normally rounded to 091. 
Solar latitude changes so slowly that interpolation may be done by eye, but the 
other three quantities should be interpolated, using a calculator as follows: 

1. Take the value for 0", U.T. on the next day and subtract from it the value 
for 0h, U.T., on the day of observation. (If the calculator has a memory, store 
this difference; otherwise, write it down.) 

2. Convert the hour and minute of observation to decimals of a day as 
follows: (i) Divide the minute by 60; (ii) Add the hour to the result of (1); 
(iii) Divide the result of (ii) by 24. 

3. Multiply the final result of (iii) by tilt difference obtained in step 1. 
4. Add the result of step 3 to the On, U.T., value for the day of 

observation; this sum will give the desired result. 
The above procedure may seem complicated at first; but, given a calculator, it 

is faster and more accurate than using tables. More advanced mathematicians may 
wish to apply second-order interpolation to librations, which do not vary linearly. 

When one uses a microcomputer to duplicate the work of the U.S. Naval 
Observatory, the question of accuracy naturally arises. Probably the greatest 
source of error in the writer's ephemeris is in his use of a simplified model of 
the Moon's complex orbit in order to "fit" the equations into a microcomputer. 
When a trial run for 1981 was compared with that year's Astronomical Almanac's 
values, the following maximum differences were noted: 

Earth's longitude and Sun's latitude = ± 0°01; 
Earth's latitude = ± 0906; 
Sun's Colongitude = ± 0905. 

Given the usual procedure of rounding results to 0°1, the inaccuracies above appear 
acceptable. 

NEW BOOKS RECEIVED  

By J. Russell Smith 

The Realm of the Nebulae, by Edwin Hubble. Yale University Press, 92A Yale 
Station, New Haven, Conn. 06520. 1982. 207 pages. Price, paperbound, $8.95; 
clothbound, $30.00. Notes by J. Russell Smith. 

This book was first published in 1936. After an Introduction one finds the 
following chapters: "The Exploration of Space", "Family Traits of Nebulae", "The 
Distribution of Nebulae", "Distances of Nebulae", "The Velocity-Distance Relation", 
"The Local Group", "The General Field", and "The Realm of the Nebulae". There is a 
suitable index; and if you are interested in nebulae, you will want this book on 
your shelf. 

Astronomical Calendar 1983, by Guy Ottewell. Astronomical Calendar, 
Department of Physics, Furman University, Greenville, S.C. 29613. 1983. 61 pages. 
illustrated and softbound. Price $10.00, postpaid. Size 11 x 15 inches. Notes by 
J. Russell Smith. 

This has been an annual publication since 1974, and it is designed for the 
beginner as well as for the experienced observer. Basically, it is composed of 
twelve monthly star maps with explanations for each map. This part is followed by 
topics on Magnitude, Elongation, Moon, Tides and Perigee, Young Moon, Old Moon, 
Eclipses, Mercury and Venus, Mars, Jupiter and Saturn, Uranus and Neptune, Pluto, 
Meteors, Jupiter's Satellites, Asteroids, Comets, Halley's Comet, Space 
Exploration, and a Glossary from albedo to zodiac. 
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Voyagesis Saturn by David Morrison. 1982, U. S. Government Printing Office, 
Washington, D.C. NASA SP-451. Price $9.50. 227 pages. 

Reviewed by Julius L. Benton, Jr. 

In his Voyages to Saturn, author Dr. David Morrison of the University of 
Hawaii and a member of the Voyager Imaging Team acquaints the reader with the 
detailed planning, execution, and monumental results of Voyagers I and II. 
Following a very useful historical perspective on naked-eye and telescopic 
observations of Saturn, Dr. Morrison discusses the Pioneer 11 mission and its flyby 
of the planet in 1979. A summary of the highlights of the Pioneer mission to 
Saturn in Chapter 2 forms a useful prelude to the detailed account of the Voyager 
missions, which occupies the remainder of the book. 

We learn in Chapter 3 that the Voyager mission was conceived in the late 
1960's, before the launch of the Pioneer spacecraft or the first manned Apollo 
landing on the Moon. Dr. Morrison describes the objectives of the Voyager mission, 
the principal scientific investigations to be conducted in the flights past Jupiter 
and Saturn. The story, which pertains chiefly to Saturn, continues in the next two 
chapters, where the author outlines the encounter phases of the mission from 
October 1, 1980 to November 12, 1980, the date when Voyager I was less than a 
million kilometers from Saturn, the most crucial day of operation. In similar 
form, the account continues as Voyager I proceeds past Saturn in late November, 
1980. Throughout the sequence in Chapter 4, we share some of the tremendous 
excitement that overcame the group of scientists and technicians as they watched 
multitudes of pictures show up on their monitors of vistas never before seen so 
well or even imagined. 

Chapter 5, entitled "The Last Picture Show", chronicles the Voyager II 
encounter with Saturn which began on June 3, 1981, leading up to the closest 
approach to Saturn by Voyager II on August 25, 1981. 

The remainder of the book deals with interpretations, reactions, and 
theoretical considerations, all based on the wealth of data produced by Voyagers I 
and II. 

The book is supplemented by numerous color and black and white photographs of 
Saturn, its satellites, and its ring system as viewed by Voyager I and II. Graphs 
and detailed diagrams make the text more interesting, and concepts are discussed in 
lucid enough language for the more general reader. The astronomical information 
about Saturn will certainly interest the individual who studies the planet with his 
telescope and who has wondered about what may lie beyond the resolution limits of 
Earthbased instruments. Pictorial maps of Saturn's satellites are presented in the 
appendices, of great interest to the comparative planetologist. 

Voyages to Saturn also forms a useful companion to the earlier book Voyages to 
Jupiter, and certainly the amateur will want to have both books as part of his 
library. The present book is quite inexpensive; and because of its well-written 
and interesting content, it can be recommended to all who share an intense interest 
in the planet Saturn. 

A GRAY MOON DIM IN THE UMBRA: THE TOTAL LUNAR ECLIPSE OF DECEMBER .10_4_ 1982  

By: Walter H. Haas 

Abstract 

Reports from 13 observers upon the total lunar eclipse of December 30, 1982 are 
summarized. These include notes on the color and brightness of the eclipsed Moon, 
timings of the four umbral contacts, searches for possible Lunar Transient Pheno-
mena (LTP's), estimates of the integrated stellar magnitude of the Moon during 
totality, notes on the visibility of the penumbra, and photographs. The eclipse 
was very unusual because of the extreme darkness of the umbral shadow and the 
remarkable lack of the usual bright colors during totality. Both conditions pre-
sumably result from volcanic dust in the stratosphere in the Earth's North 
Hemisphere. 

Introduction 

The circumstances of this eclipse1,2,3  are given below in Universal Time: 
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Moon enters penumbra December 30, 8 h 51.9 
Moon enters umbria 9 50.4 
Total eclipse begins 10 58.2 
Middle of the eclipse 11 28.7 
Total eclipse ends 11 59.3 
Moon leaves umbra 13 07.0 
Moon leaves penumbra 14 05.5 
Magnitude of eclipse = 1.188 

It will be noted from the times that the eclipse occurred late in the night 
for observers in the continental United States and Canada. Indeed, in the eastern 
States the Moon was low in the sky by the beginning of totality. Moreover, the 
center of the Moon passed 23 minutes of arc north of the center of the umbral 
shadow. Hence, the illumination within the umbra depended largely on the 
atmospheric conditions north of the Earth's equator. The Moon's declination was 
+24° at mid-eclipse so that it crossed the meridian high in the sky in middle 
northern latitudes. 

This article is based on reports from the 13 observers tabulated below. We 
thank them for their interest in contributing their observations, making this 
article possible. Most of the observers endured low winter temperatures in order 
to watch the eclipse. Mr. Louderback had the additional complication that his 
house was jacked up for a new foundation! 

Table I. Observers of December 30, 1982 Lunar Eclipse 

Name  
Mark S. Daniels 
Walter H. Haas 
Michael T. Kitt 
Daniel Louderback 

Herbert A. Luft 
Toshihiko Osawa 
Kermit Rhea 
Timothy J. Robertson 
Rob Robotham 

Don Spain 
R. Jeff Warren 
John E. Westfall 

Matthew Will 

Location  
Wichita, KS 
Las Cruces, NM 
Bronxville, NY 
South Bend, WA 

Oakland Gardens, NY 
Fukuoka, Japan 
Paragould, AR 
Simi Valley, CA 
Springfield, Ontario 

Fairdale, KY 
McMinnville, TN 
San Francisco, CA 

Herrin, IL 

Instrument(s)  
20-cm refl. 
32-cm refl., 3x48 binoculars, eye 
9-cm Maksutov 
8-cm refr., 10x50 binoculars 

?, binoculars, eye 
30-cm refl. 
10-cm refr., 4-cm refr. 
15-cm refl. 
15-cm refl., eye 

9-cm Maksutov 
8-cm refl. 
25-cm Cassegrain, 7x50 binoculars, 
eye 

15-cm refl., 7x35 binoculars, eye 

It should be encouraging to many of our readers that lunar eclipses are one 
project where small apertures are often actually an advantage. 

All times in this article are given in Universal Time on December 30, 1982. 
Lunar east and west are used here in the modern sense of the IAU definition. 

Thus, west is the hemisphere of the Oceanus Procellarum; east, that of Mare 
Crisium. Lunar observers should always clearly state how they use east and west. 

Visibility of Penumbra 

Haas suspected very slight dimming along the Moon's west limb at 9:09, only 17 
minutes after the Moon's entrance into the penumbra, with a 32-cm reflector at 101X 
and a clear sky. By 9:15 he found the penumbra visible with the naked eye and 
binoculars and distinct in the telescope. Will first saw the penumbra at 9:13 with 
binoculars and at 9:15 with the naked eye. By 9:28 the penumbra was darker and 
yellow-gray in tone to Will. At 9:35, thus 15 minutes before First Contact, Haas 
called the penumbra conspicuous over the Moon's west hemisphere. 

Robotham reported the penumbra to show a pale yellow fringe or border just 
outside the umbra. He notes: "I did not notice this effect too much during the 
July 6, 1982 total lunar eclipse; but I did observe a very similar effect during 
the July 17, 1981 partial lunar eclipse." A sketch suggests a width of one or two 
minutes of arc for his fringe. 
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Timings of Four Contacts 

The repa-tac nocsEr7= — x.s of the four umbral contacts are 

Table 	 ec Contacts for December 30, 1982 Total 

N.:. of 	Predicted 	Observed 
_ Comtact 	
_ _ 
cs..=r-;ers 	Time 	Time   

First 
	

9:50.4 
	

9:50.48 
Second 
	

10:58.2 
	

10:58.45 

	

11:59.3 
	

11:57.83 

	

13.07.0 
	

13:07.26 

Rotertsom ionic sited the third and Fourth Contacts and was the only observer 
to record tfs tImitzs to the nearest 0.01 minutes. 

Faas 	 difficulty in choosing the moment of First contact. If 
his observallm Is =Itted, the observed time of First Contact becomes 9:50.75 
±015. 

Crater Contact Timings and Shadow Enlargement 

Times wig= selected lunar features are observed at the edge of the umbra can 
be used to compute how much the Earth's umbral shadow is enlarged by our 
atmosphere. This amount varies from eclipse to eclipse. Skv and Telescope has 
collected and reduced such observations for many years, and A.L.P.O. members 
contribute their crater immersion and emersion timings to Skv and Telescope. We 
hence do not report these observations here. 

However, Mr. Toshihiko Osawa in Japan not only obtained "many" crater contact 
timings but hinself reduced his own observations with a Least Squares method. If he 
had available only modest computational aids, his patience and perseverance merit 
our admiration! Assuming a spherical shadow, he found for its radius: 

r = 46:11 ± 0:35 (error of mean) from umbral immersions. 
r = 46:09 ± 0:14 from umbral emersions. 
r = 46:10 ± 0:27 from all data. 
FriArgement = 1.0182 ±0.0061. 

The larger error for immersions may result from the fact that in Japan the 
Moon was lower in the sky before totality than after totality. 

Assuming that the umbral shadow was an ellipse, Mr. Osawa found: 

Major axis = 46:18 ± 0:18 (error of mean). 
Minor axis = 46:04 ± 0:32. 

The oblateness of the shadow is then about 1/300, which compares well with the 
Earth's known oblateness. 

It will be interesting to compare these results with what Skv and Telescope  
will publish from all the crater timings submitted to them. 

Lunar Transient Phenomena 

These have often been recorded during past lunar eclipses. Spain reports for 
the December 30, 1982 eclipse: "No LTP phenomena were observed anywhere before, 
during, and after totality." He was using a 9-cm. Maksutov at 33X under very 
favorable conditions: seeing 6-8 on the scale of 0 to 10 with 10 best and sky clear 
enough to reveal 6th magnitude stars during totality. Louderback writes: "During 
totality I did check for a few minutes with the 10x50 binoculars for LTPs but saw 
nothing interesting. Not even Aristarchus was very visible! However, right after 
totality I made more LTP observations of my assigned features as they were coming 
out of the umbra. I used the 80-mm. refractor for this; and I did detect a small 
fluctuation in brightness in one feature, the bright spot in the crater Eimmart 
located near Mare Crisium. . . .All of my other assigned features had normal 
intensities." 
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Appearance and Color of umbra 

There is excellent agreement among the observers that the eclipsed Moon was 
remarkably lacking in its familiar red and orange colors. Descriptions include: 
"ashen with possibly a hint of blue" (Kitt)', "real dark charcoal gray" 
(Louderback), "the Moon looks like a 'black hole' surrounded by a sea of stars" 
(Robertson), "generally greyish with possible reddish tinge" (Westfall with 
binoculars), and "bluish grey" (Will). At 11:00 (totally beginning) Will found the 
out-of-focus images of th4e Moon and the star Procyon to be the same color; Procyon 
is of spectral class F5. Later at 11:15 Will found most of the umbra a ghost-
grey, subtly shaded toward a medium blue pastel but with a marginal hint of red or 
orange-rust. Robertson found that on his photographs taken during totality "there 
is a very distinct red hue to the Moon," of which he had been able to see nothin . 
As one might expect, Westfall found slight reddish colors to fade into grey as the 
Moon advanced deeper into the umbra. 

Of course, the whole Moon was not a uniform color. A narrow bright crescent 
along the east and northeast limbs persisted from the beginning of totality to mid-
eclipse; according to Spain, in this interval it faded from the second stellar 
magnitude to the fifth stellar magnitude. Its color was variously described as 
light blue, dull white, pearly white, and pale blue-green. Late in totality there 
was a similar but dimmer crescent along the west and northwest limbs, about the 
fourth stellar magnitude just before Third Contact according to Spain. Its color 
was white to Spain and Westfall, aqua blue to Will. Near the beginning of totality 
the south limb looked faint orange-brown to Daniels and reddish to Rhea. Spain 
called the north limb "a very dull copper hue" near the middle of totality. 

Mr. Daniels has contributed a beautiful drawing in natural colors of the Moon 
against a star background just before totality. 

Eclipse observers roughly measure the darkness of an eclipse by the amount of 
detail visible on the Moon. This eclipse was very dark by that standard. The 
following statement by Robertson is typical: "No detail at all visible on lunar 
surface at any time during totality." Westfall and Will did remark the large maria 
and no other features during totality. 

The edge of the umbra was extremely diffuse and poorly defined to Haas, so 
much so that timing crater immersions was difficult. Perhaps a 32-cm. reflector at 
101X was too large an aperture and too high a power. Haas saw no darker edge to 
the umbra, an edge which he has recorded at some past lunar eclipses. Rhea found 
the umbra edge less jagged than in the July 6, 1982 lunar eclipse. At 9:55 Will 
remarked a scarlet red hue along the boundary where features were becoming 
invisible in the umbra. At 10:15 the umbral boundary had turned to greenish, 
yellowish gray, with the scarlet band still present. 

Brightness of the Eclipsed Moon 

There can be no doubt that it was an extremely dark eclipse. Luft reported 
that the Moon became completely invisible to the eye and in binoculars soon after 
totality began. It was his second such experience in a long lifetime of observing; 
the first lunar eclipse disappearance was during the very dark eclipse of December 
30, 1963. Other observers having the Moon higher in the sky than Mr. Luft and 
probably having clearer skies as well witnessed no disappearance. However, typical 
comments are "all but disappeared to the naked eye" (Daniels) and "almost invisible 
to the naked eye" (Robertson). 

In recent years observgrs have rated lunar eclipses on the Danjon Scale of 0 
(darkest) to 4 (brightest). 19  The two darkest values are defined as follows: 0, 
very dark eclipse, Moon almost invisible, especially at mid-totality; 1, dark 
eclipse, gray or brownish coloration, details distinguishable only with difficulty. 
Some of our observers could not make a Danjon estimate either because the sky was 
not clear enough or because the Moon was too near the horizon during totality. The 
mean of 7 estimates (all between 0 and 1, inclusive) is 0.25, with the standard 
deviation of this mean being 0.14. In his 15-cm. reflector at 30X' Will estimated 1 
on the Danjon Scale. We used above his lower estimate of 0 with eye and 
binoculars. 

A more advanced procedure is to estimate the integrated stellar magnitude of 
the Moon by comparing it to stars of known brightness. Several. methods are 
available, and for best results allowance should be made for atmospheric extinction 
as a function of altitude above the horizon.' All estimates received are tabulated 
in Table 3. ma 
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Table 3. Estimated Stellar Magnitude of 

Observer 

Eclipsed Moon on 

U.T. 
Time 

10:59 

December 30, 

Stellar 
Magn. Moon 

1982 

Notes 

Will 0.4 
Haas 11:01 0.0 Sky very hazy 
Will 11:05 2.0 
Will 11:09 2.8 
Haas 11:15 >0.4 Sky very hazy 
Robertson 11:23 3.5 Goal conditions 
Westfall 11:23 3.5-4.0 Clear sky 
Rhea 11:29 >2 
Spain 11:29 5(?) 
Will 11:34 3.0 
Westfall 11:46 4 Clear sky 

A few of the estimates have been rounded to the nearest one-tenth of a 
magnitude. All estimates were with the naked eye except for Will's 11:34 estimate 
with binoculars. Some needed corrections for differential atmospheric extinction 
were applied. There may be some slight evidence that the Moon was dimmest a little 
after mid-eclipse at 11:29. Of course, the Moon and the out-of-focus comparison 
stars are always forced to be the same apparent size. 
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Mr. Will used the convex reflector method7  to make 11 estimates of the Moon's 
brightness prior to totality. 

The 

Single 

1 Volum 
Canac 

1 Volum 
count 

2 Volum 
Canac 

2 Volum 
count 
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ANNOUNCEMENTS  

New Lunar Selected Areas Program. This project is being revived under the 
leadership of a new Lunar Recorder, Dr. Julius L. Benton, Jr, 1100-A Vincent Road, 
Warrington, PA 18976. An article describing the nature and goals of the program 
will appear soon in this journal. Past observers are requested to send to Dr. 
Benton any unsubmitted reports, and even available copies of earlier reports. The 
major thrust of the Selected Areas Program will be to monitor regular and cyclical 
long-term variations during several lunations of specific designated lunar 
features. Visual, photometric, and colorimetric observations will all be included. 
Dr. Benton will welcome correspondence from interested persons. 

Texas Star Party '83. Here is an ideal meeting for the observing amateur! 
The dates are June -12, 1983; and the place is the Prude Ranch near Fort Davis, 
Texas and only 12 miles from the McDonald Observatory. The registration fee is 16 
dollars for one person and 5 dollars for each additional family member before March 
19, 1983, when the price will increase. Minimal artificial lighting and mornings 
free of scheduled activities will help the observer, and the Moon will be near new. 
Invited astronomers include Walter Scott Houston and Geoffrey Burbidge. Send your 
registration check, payable to "Texas Star Party," and your inquiries to David K. 
Clark, TSP '83, 2709 Colonial Drive, Carrollton, TX 75007. Amateur papers are 
invited. 

BOOKS  ON ASTRONOMY 

BURNHAM'S CELESTIAL HANDBOOK, 3 volumes 	$28.85 
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AMATEUR ASTRONOMER's HANDBOOK, by J.B.Sidgwick 

4th ed.,hard cover $24.95; soft-bd. 3rd ed. $ 6.95 
OBSERVATIONAL ASTRONOMY FOR THE AMATEUR, by 

J.B.Sidgwick, reprint of 3rd edition 	$ 4.50 
NEW:THE PLANET JUPITER, by B.M.Peek, 

revised ed. by Patrick Moore. $24.95 
NEW:JUPITER, by Garry Hunt & Patrick Moore. 	$14.95 
THE PLANET SATURN, by A:F.O'D.Alexander, reprint$ 8.00 
THE TELESCOPE, by L.Bell, reprint. 	 $ 6.50 
THE HISTORY OF THE TELESCOPE, by H.C.King. 	$ 8.95 
OUT OF THE DARKNESS, the story of the discovery 

of PLUTO, by C.Tombaugh & P.Moore. $14.95 
THE NEW GUIDE TO THE PLANETS, by P.Moore 	$11.95 
THE NEW GUIDE TO MARS, by P.Moore. 	 $11.95 
NORTON'S STAR ATLAS - limited supply only -. 	$18.95 
ASTRONOMICAL ALMANAC FOR 1983 	 $16.00 

Write for new enlarged list of astronomical literature 

HERBERT A. LUFT 

P.O.Box 91, Oakland Gardens, N.Y., 11364 
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1983 A.L.P.O. Convention. 
This year we shall again 
share in the National 
Convention of the Astro-
nomical League. The 
dates are July 26-30; and 
the place is the new 
Sheraton Hotel at St. 
John's Place in Jackson-
ville, Florida. Quali-
fied readers are invited 
to submit papers for the 
program, corresponding 
with the Editor for that 
purpose. Material for 
the A.L.P.O. Exhibit is 
also needed. It will be 
handled by Julius Benton; 
note his address on the 
back inside cover. The 
General Chairman for this 
meeting is Mr. Mike Rey-
nolds, 39 Sandra Drive, 
Jacksonville Beach, FL 
32250, to whom inquiries 
should be addressed. We 
shall give more details 
in our next issue. There 
will be the usual paper 
sessions, tours, commer-
cial exhibits, workshops, 
and professional speak-
ers. 

Sustain ii 

iponsor: 

AD\ 
Full Pa( 

Half Pal 

Quarter 

Classifit 
Disc( 

In order 
ings in . 
exaggerE 
Extreme; 
Outlines 
dark and 
drawing; 
precepts 
Persons 
correspo: 
from ste 
stamped, 

DIRE( 
Walt 
Box 
Univ 

ASSO 
John 
Dept 
San I 
1600 
San I 

SECR 
J. RI 
8930 
Wan, 

LIBFLI 
Mrs. 
2225 
Las 

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



ffYt 110 Io 

4 A i 1411 	'ti 

"i"""iii"";"4"'"884i"`"?'""''';'''';" 

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



ETA R OBSt 

Founded In 1947 

ISSN 0039-2502 

The Journal Of The Association 
Of Lunar And Planetary Observers 

Ztie Strolling Astromamer 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Volume 30, Numbers 1-2 
	

Published June, 1983 

Drawing of Saturn by Mark S. Daniels on April 25, 1983 at 5 hrs., 30 mins., Universal 
ime. 20-cm. (8-inch) Newtonian reflector, 235-282X. Excellent seeing and clear sky. Simply 
%erted view with south at the top. Note text on page 44. Tilt of north end of axis of Saturn 
5.6 degrees to Earth and 16.0 degrees to Sun. 

11111111111111111111111111111111111111= 

THE STROLLING ASTRONOMER 
Box 3AZ 

University Park, New Mexico 

88003 

I-s ice telephone 522-4213 (Area Code 505) 
in Las Cruces, New Mexico 

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



IN THIS ISSUE 

THE LUNAR SELECTED AREAS PROGRAM: A NEW BEGINNING, 	 a 
by Julius L. Benton, Jr. 	 pg. 1 

PHOTOELECTRIC PHOTOMETRY OF THE DECEMBER 30, 1982 
TOTAL LUNAR ECLIPSE, 
by John E. Westfall 	 pg. 6 

o. 

ON THE ALBEDOES OF SOME LUNAR FEATURES, 
by Peter Hederviri 	 pg. 9 

GALILEAN SATELLITE TRANSITS AND OCCULTATIONS: 
JULY - DECEMBER, 1983, 
by John E. Westfall 	 pg. 10 

fl 
at 

VISUAL OBSERVATIONS OF SATURN IN THE 1981-82 APPARITION, 
by G. Adamoli 	 pg. 11 	 v- 

JUPITER IN 1981-82: ROTATION PERIODS, 	 na 

by Phillip W. Budine 	 pg. 17 	
al 

1 
BOOK REVIEWS 	 pg. 23 	 WI 

Al 
SC 

NEW BOOKS RECEIVED 	 pg. 25 	 of 
it 
tt 

THE 1979-1980 APPARITION OF SATURN AND EDGEWISE 
PRESENTATION OF THE RING SYSTEM (concluded), 	 ar 

Sr 
by Julius L. Benton, Jr. 	 pg. 26 	 it 

st 

A STATISTICAL COMPARISON BETWEEN THE ORBITAL 
INCLINATIONS OF APPOLLO-AMOR-TYPE ASTEROIDS 
AND SHORT-PERIOD COMETS, Ar 

by Peter Hederviri 	 pg. 33 	 tc 
tt 

BURNING BRIDGES, 
dE 
bc 

by Richard Hill 	 pg. 36 	 it 

f r 
ANNOUNCEMENTS 	 pg. 42 

SE 

OBSERVATIONS AND COMMENTS 	 pg. 44 	
art 

Di 

en 
_u 

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



1 

6 

9 

10 

11 

17 

23 

25 

26 

33 

36 

42 

44 

THE LUNAR SELECTED AREAS PROGRAM:  A NEW BEGINNING 

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

Introduction 

hell over a decade ago, the Lunar Transient Phenomena (LTP) Patrol was intro-
duced as a new program for the A.L.P.O. Lunar Section. The major thrust of the 
endeavor was to monitor visually supposed variations at the lunar surface which 
were of an ephemeral or instantaneous nature, all quite unpredictable and all 
usually lasting from just a few seconds to about thirty minutes. In addition to 
the transient events, observers were asked to record intensity data for lunar 
features suspected of exhibiting "seasonal" or long-term phenomena. The intensive 
study of selected features proceeded with investigations of areas like Alphonsus, 
Aristarchus, Eratosthenes, Herodotus, Kepler, Messier-Pickering, and Plato; and as 
data were accumulated and reports on specific features were published, new regions 
were chosen for inclusion in the program (e.g., Atlas, Ross D, Hell, Colombo, 
etc.). By 1971, it was decided by the Lunar Recorders at that time to divide the 
observational endeavor into a bona fide LTP Survey and a new Selected Areas Pro-
gram, to deal more effectively with the long-term variable phenomena. Observa-
tional data were collected in each program, catalogued, and analyzed. With the 
passage of time, reports appeared in the present Journal  on specific features which 
were a part of the Selected Areas Program; and those which were covered by the LTP 
Survey were included in a more statistical and generalized analysis. The results 
from both programs were very promising, with quite a few instances of LTP events 
and recognized "seasonal" variations apparent in the data sample. 

in the years since 1971, the LTP Survey and Selected Areas Program have 
followed increasingly divergent paths. Observers, too, began to lose interest in 
visual work on the Moon in the course of extensive photography of our satellite by 
orbiting space probes and subsequent firsthand explorations by the Apollo astro-
nauts. The question of whether or not lunar visual photographic observations with 
amateur instruments would be of any continued scientific value was raised in many 
circles with greater frequency. Indeed, this subject has been addressed in the 
literature on numerous occasions over the past two decades. Nevertheless, the 
writer is quite confident, given the results of previous efforts in the Selected 
Areas Program and those of the LTP Survey, that both programs have tremendous 
scientific value, particularly if well-planned and executed by persistent, careful 
observers. Indeed, the Selected Areas Program and the LTP Survey represent mean-
ingful enterprises at the fundamental level of amateur observational astronomy; 
that is, they are pursuits which are concerned with long-term visual monitoring of 
variable phenomena occurring at the surfaces or within the atmospheres of the Moon 
and principal planets. The scope of such work is quite removed from the fact that 
spacecraft have revealed such a great wealth of information about our Solar System. 
The patient and persistent efforts of amateur astronomers in the realm of lunar 
studies, which form an integral part of the LTP Survey and Selected Areas Program, 
can supplement the findings of other energetic endeavors to add to the prolifera-
tion of data and to the overall knowledge about our Moon. 

Today, although the LTP Survey persists with an active program, the Selected 
Areas Program has been quite dormant, presumably for many of the reasons cited in 
the foregoing paragraph. Encouragement, however, has been forthcoming with respect 
to the latter endeavor in recent months; and after much demonstrated interest in 
the Selected Areas Program, a revitalization recently has been in progress. In-
deed, both the LTP Survey and the Selected Areas Program can have greater value if 
both enterprises are active at the same time, particularly if both programs are 
interrelated from the standpoint of data exchange. The writer is enthusiastic, 
therefore, that a new era in lunar observational work is about to unfold, at least 
from the standpoint of those programs which are within the purview of the philoso-
phy of amateur lunar and planetary observational astronomy as noted earlier. The 
Selected Areas Program is an area of lunar observation in which practically any 
amateur astronomer can participate, regardless of aperture or experience; and if 
painstakingly followed for an extended length of time, the program can unquestiona-
bly produce some meaningful and scientifically useful results. 

Observational Programs 

Quite aside from the LTP Survey, the Lunar Selected Areas Program is concerned 
chiefly with monitoring regular and cyclical long-term variations during several 
lunations of specifically designated areas. In general, the program is designed to 
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investigate carefully, with respect to each feature, the following possible 
phenomena: 

1. Tonal and/or Color Variations.  Observers are to watch for any variation 
in tone or color, or in the size and shape of an area of tone or color, 
which is not related to varying solar illumination (i.e., the phenomenon 
does not exactly repeat from lunation to lunation). Areas apparently most 
subject to such behavior in lunar features are radial bands, dark patches, 
and nimbi or haloes. 

2. Shane  or Size Changes.  Careful attention must be paid to any change in 
apparent morphology of a feature not traceable to changing illumination or 
libration. 

3. Shadow Anomalies.  Observers should watch for any deviation of a shadow 
from absolute black or for a shadow with an anomalous shape or coloration, 
in most cases not traceable to varying illumination. 

4. Appearance  or Disappearance  of Features.  Although such changes are 
exceedingly rare, not to mention controversial, observers should monitor 
any features which are suspected of being present during the course of an 
observing session but are presumably absent on earlier maps or 
photographs, or features should be noted which are apparent on earlier 
maps or photographs but are not so readily apparent today. 

5. Eclipse-Induced Changes.  Observations are sought of one or more of the 
aforementioned phenomena which might occur during an eclipse of the Moon 
or immediately thereafter. 

Most of the phenomena listed above are related to anomalous variations in 
morphology, tone, or hue, which cannot be attributed to changing solar angle or 
libration, and which do not repeat systematically from lunation to lunation. While 
searching for such phenomena forms one of the principal goals of the Lunar Selected 
Areas Program, it is of equal importance, and indeed essential, to establish the 
normal aspects of features under all conditions of illumination, particularly the 
normal brightness or albedo at all ages of the Moon (and even more significantly at 
various phase angles). 

Generally, the Lunar Selected Areas Program will incorporate some of the 
methods pioneered years ago by previous colleagues, but significant changes shall 
be adopted in the overall functional scope of the endeavor. Several areas had been 
selected in the past for inclusion in the program, and rather massive files exist 
on some areas like Plato and Alphonsus. A few published reports have appeared in 
the present Journal,  while some data remain in various states or levels of anal-
ysis. The initial effort has been directed to acquire remaining files on the older 
Selected Areas Program, to organize and catalogue the available information, to 
perform whatever analytical work is deemed worthwhile, and subsequently to publish 
reports as they are warranted. 

Following considerable thought and consultation with various colleagues in-
volved in current lunar research, it has been decided to announce the following 
lunar features for incorporation into the newly reorganized Lunar Selected Areas 
Program: 

Atlas Copernicus Plato Theophilus Tycho 

All of the features noted above are easy to locate and are important for intensive 
study on a long-term basis. Complete outline charts and forms have been generated 
and have been made available to those who express interest in the work of the 
Selected Areas Program. it is worth mentioning, incidentally, that a few of the 
areas now a part of the program have indeed been included in past lunar studies. 
It has been determined, however, that the regions listed are worthy of continued 
extensive observations due to their importance. 

it is useful to reiterate here that the standard observational practice shall 
be to monitor visually all of the selected lunar features as objectively as possi-
ble, with regular sessions at the telescope throughout many lunations, adhering 
systematically to the methods and procedures of the program. Observers Should bear 
in mind that, while aperture is not of prime importance (larger apertures certainly 
have advantages over smaller ones when seeing is good), excellent optics are re-
quired for the effective study of lunar detail and for watching subtle, elusive 
phenomena. Individuals should be well acquainted with the characteristics of their 
telescopes and accessories; and they should be aware of the effects of scattered or 
reflected light, irradiation, and aberrations caused by the eye, the instrument, 
and the atmosphere. 

it 

2 
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The general observational procedures of the Lunar Selected Areas Program, as 
it exists following reorganization, can be outlined as follows: 

1. Participating observers should concentrate on one feature, and certainly 
no more than two features, throughout any given lunation. Each observa-
tion should be placed on a separate form in order to permit filing of 
reports by selected area. 

2. Observations should be conducted using only the standard forms provided, 
employing the same telescope and magnification(s) for all observations 
(and certainly throughout the lunation in question). 

3. Very careful records must be kept of the date and time (UT) of observa-
tion, the colongitude versus time (UT), the field orientation of the 
ocular, etc. Space is provided on the standard forms for most of this 
information (details as to how to compute colongitude are supplied upon 
request). 

4. Observations should be attempted only when the Moon is at an altitude of 
25° or more above the horizon in order to eliminate most of the effects of 
atmospheric dispersion and poor seeing. 

5. Seeing in the relative proximity of the Moon must be carefully appraised 
utilizing the standard A.L.P.O. Seeing Scale of 0 (poorest) to 10 (per-
fect), and transparency should be quantified as the faintest star that can 
be detected by the fully dark-adapted eye at the time of observation. 
Both seeing and transparency should be monitored throughout the observing 
session. 

6. For each lunar feature, a reference outline chart has been provided with 
several marks or points chosen to help standardize observations. Points 
have been given prescribed letters to reference the following for each 
selected area in assigning albedo values: 
A. A letter has been given to each cardinal point (N, S, E, and W in the 

1AU sense) on the inner walls of craters (or on the exterior sides of 
a lunar mountain or dome). 

B. A letter has been assigned to the summit(s) of central peak(s) that 
might exist (or summit of a specific feature which is a lunar 
mountain). 

C. Several points have been established on the floors of craters and in 
surrounding environs. 

It is exceedingly important for individuals to recognize at the outset 
that the identical features are always used for systematically assigning 
albedo values in every lunation and from one lunation to the next 
successive lunation. Painstaking care must be exercised to insure that 
the location(s) of the intended point(s) being estimated is precisely 
established from reference to the accompanying outline charts. Also, any 
additional points chosen by the observer should be carefully noted. 

Table 1. Elger's Albedo Reference Scale and Examples 

Numerical Value 	Lunar Features as Examples 
Black shadows 
Darkest parts of Grimaldi and Riccioli 
interiors of Billy, Boscovitch, and Zupus 
Floors of Endymion, LeMonnier, Julius Caesar, Cruger, and 

Fourier. 
Interiors of Azout, Vitruvius, Pitatus, Hippalus, and Marius. 

Interiors of Taruntius, Plinius, Theophilus, Parrot, Flamsteed, 
and Mercator. 

interiors of Hansen, Archimedes, and Mersenius. 
interiors of Manilius, Ptolemaeus, and Guerike. 
Surface around Aristillus and Sinus Medii. 
Walls of Arago, Landsberg, and Bullialdus; surfaces around 
Kepler and Aristarchus. 

Walls of Picard and Timocharis; rays of Copernicus. 
Walls of Macrobius, Kant, Bessel, Misting, and Flamsteed. 
Walls of Langrenus, Thaetetus, and LaHire. 
Theon, Ariadaeus, Bode B, Kepler, and Wichmann. 
Ukert, Hortensius, and Euclides. 
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Table 1. Elger's Albedo Reference Scale and Examples (Continued) 

Numerical Value 	Lunar Features as Examples 

	

8.0 	 Walls of Godin, Bode, and Copernicus. 

	

8.5 	 Walls of Proclus, Bode A, and Hipparchus C. 

	

9.0 	 Censorinus, Dionysius, Hosting A, and Mersenius B and C. 

	

9.5 	 Interior of Aristarchus and LaPeyrouse. 

	

10.0 	 Central peak of Aristarchus. 

7. In Table I Elger's scale of albedo values is presented with examples at 
full phase (0° phase angle). Observers need initially to familiarize 
themselves (at Full Moon) with all of the steps and examples in Elger's 
scale and to establish a permanent reference grey scale. This can be done 
by using selectively exposed film, graded pencil shadings, or a good 
commercial photographic grey scale wedge, to match each step (in inte-
grated light) in Elger's grey scale. Once established at the telescope, 
the grey scale is exclusively used as a reference for albedo estimates; 
and the albedo (observed) of every point chosen for the feature under 
scrutiny is matched to the nearest grey of the scale. It is essential to 
employ the telescope and magnification(s) which will always be used in 
actual observations when setting up the grey charts for reference pur-
poses. 

8. The outline chart on the observing form which is devoid of albedo 
reference points is utilized for any drawings that the observer might 
choose to execute. To provide such drawings will add much to the value of 
the observations. While artistic drawings are pleasing to look at, ac-
curacy is the prime consideration in depicting form, position, and shape 
of lunar features (techniques for drawing lunar features can be provided 
upon request). 

9. Albedo observations can be carried out employing red, green, and blue 
color filters (of known wavelength transmissions) in much the same way as 
that described in Item 7 for no filter, but a reference scale for estimat-
ing albedo values for each filter at Full Moon for each feature must be 
established. Of particular interest are any regions which appear enhanced 
in one filter while subdued in another. 

10. Written descriptive notes to accompany each observation are important, and 
they should include information that might not be apparent in examining 
the drawing and the albedo chart. Things worth mentioning might be fea-
tures that are obvious only under low or high Sun angles, the nature and 
extent of bright rays and/or bands visible in the vicinity of the feature, 
and the general morphological appearance of the region and its environ-
ment. Any anomalous or unusual aspects should be carefully noted and 
referenced. 

11. Although our program is chiefly concerned with long-term phenomena, any 
transient (LTP) events which might be noticed in the course of an observa-
tion should indeed be recorded. More details are available on the LTP 
Program from the appropriate Lunar Recorder; but individuals might 
evaluate transient phenomena with respect to time and duration, whether 
they represent brightenings or darkenings (suddenly), short-term anomalous 
fluctuations in hue, shadow peculiarities, obscurations, etc. In any 
case, LTP events should be brought to the attention of the Recorder imme-
diately. 

12. Observations should be kept in duplicate, the originals being sent to the 
Lunar Recorder at the end of a given lunation without delay. 

The foregoing information should be sufficient for potential observers to get 
underway with a viable program, but a comprehensive Lunar Selected Areas Observing 
Manual is in preparation which will outline all of the methods and techniques of 
interest to participants in the program. Also, and quite importantly, a special 
section of the Manual will deal with photoelectric photometry of selected lunar 
features which are presently being followed by visual methods. There are quite a 
few lunar features which need more extensive photoelectric photometry; in fact, 
there are many areas which have not been systematically measured at all. The 
details of this potentially meaningful endeavor are being worked out with great 
care in the hope that photoelectric work can become an integral part of the Lunar 
Selected Areas Program in due course. 

Readers are cordially invited to participate in the observational pursuits of 
the Selected Areas Program; and the writer hereby issues an appeal to all 
interested individuals, including those who took part in the older enterprise, to 

jo 
sh 
Vi 

La 
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join with us in what is certainly a valuable, challenging endeavor. All inquiries 
should be addressed to : Dr. Julius L. Benton, Jr., A.L.P.O. Lunar Recorder, 1100A 
Vincent Road, Warrington, Pennsylvania 18976. 
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PHOTOELECTRIC PHOTOMETRY  OF THE DECEMBER  _IL 1982 TOTAL LUNAR ECLIPSE  

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

[Note by Editor.  The following article is an excellent if specialized example of 
the lunar photoelectric photometry which Dr. Benton is inviting observers to 
undertake in the preceding article in this issue. While total lunar eclipses in 
North America will be rare for the next several years, as Dr. Westfall notes, 
perhaps our overseas colleagues can make similar investigations of eclipses visible 
to them. It may be helpful to read the next article in conjunction with the 
general description of the same eclipse in J.A.L.P.O.,  Vol. 29, Nos. 11-12, pp. 
259-264 and with the author's similar measures of the July 6, 1982 total lunar 
eclipse in J.A.L.P.O.,  Vol. 29, Nos. 7-8, 168-171. Interested readers are invited 
to correspond with Messrs. Benton and Westfall, whose mailing addresses appear on 
the back inside cover.] 

Introduction 

The December 30, 1982 total lunar eclipse was the last total lunar eclipse to 
be visible from North America until April 24, 1986. As if to make up for the 
forthcoming hiatus, this was a most unusual event. Even though the Moon passed 
well north of the umbral center--the Moon's north limb was only 6 arc-minutes south 
of the umbra's northern edge--the December eclipse proved considerably darker than 
the July 6, 19b2 one, when the Moon passed almost centrally through the umbra. 
Both eclipses indicate that, currently, the darkest portion of the umbra is well 
north of its center, an asymmetry probably due to volcanic dust in the stratosphere 
of the northern hemisphere of the Earth. The photoelectric observations summarized 
here reinforce these general conclusions. 

Instruments and Methods 

The site used for the observations reported here was in San Francisco. Al-
though an urban site, unusually clear skies allowed a limiting visual magnitude of 
about +4.5 at mid-totality. The telescope used was a 25.4-cm. Cassegrain at 
f/16.5. An Optec SSP photoelectric photometer was used, with a 0.5-mm aperture 
(24.6 arc-seconds witti this telescope) and a V filter with a peak 75-percent 
transmittance at 5550 A. 

Three bright craters, Anaxagoras, Copernicus, and Tycho, were measured 
repeatedly throughout the eclipse, with comparisons with the nearby star 
,M' Geminorum as time permitted. Altogether 31 measures were made of Anaxagoras, 
22 of Copernicus, and 26 of Tycho, along with 12 measures of/A-Gem. The observing 
period was 08:41.5 - 13:30.6, Universal Time, with timing done to a 0.1-minute 
accuracy. 

Sources of Error 

The photoelectric readings of )4-Gem showed unacceptably-high variations, with 
a root-mean-square coefficient of variation of ±10.2 percent (±0.11 magnitude), 
possibly due to varying amounts of reflected light from the nearby Moon. 
Accordingly, the stellar readings were not used to calibrate the lunar readings. 
On the other hand, repeated measures of the three selected craters, when outside, 
or in the outer portions of, the penumbra, showed good agreement, both in the short 
term and between penumbral immersion and emersion; the root-mean-square variation 
for the 39 readings made for points 60 or more arc-minutes from the umbral center 
was ±0.055 magnitude (± 5.2 percent). Thus, the only adjustments made to the 
measures were (i) the subtraction of sky background, and (ii) comparison of each 
reading to the mean of the pre- and post-eclipse readings for the appropriate 
crater. Despite the variations in the Moon's altitude (decreasing from 73?5 to 
23?2) and thus in the air mass (increasing from 1.043 to 2.534) during the period 
of observation, there was no statistically-significant difference between pre- and 
post-eclipse measures. 

Although errors appear acceptably small for the brighter phases of the 
eclipse, they undoubtedly were much larger during totality. First, the craters 
selected could not be detected during most of the umbral ingress or egress periods 
because glare from the penumbra rendered the faint umbra invisible. Indeed, even 
during totality, Copernicus was never seen, and only 3 readings could be made of 
Anaxagoras, along with 7 of Tycho. Second, even when a selected crater could be 
detected in the umbra, it was so faint that the photometer reading was marginal. 
Thus 4 of the 10 umbral measures are considered upper brightness limits only, while 
the remaining 6 may well be uncertain by a factor of two (i.e., ± 0.7 magnitudes). 
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Figure 1 

Results 

In order to facilitate comparisons between the two 1982 total lunar eclipses, 
the results for the December 30th eclipse are here presented using diagrams similar 
to those used in the writer's previous report on the July eclipse (JALPO, 29  
(August, 1982), 168-171). 

Figure 1 (p.7) maps the photometric results, expressed in terms of visual 
magnitudes light reduction relative to full sunlight, with positions in units of 
arc-minutes N-S and E-W of the umbral center. As with the July, 1982, eclipse, the 
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light fall-off in the penumbra fitted the expected regular pattern predicted by 
simple geometry. Unfortunately, due to the few and uncertain umbral measures, our 
picture of the distribution of light within the umbra is much less clear. Never-
theless, it is quite evident that this was an extremely dark eclipse. It also 
appears clear that the distribution of umbral illumination was not symmetric about 
the umbral center; shading was most intense in the north-central portion of the 
umbra--this conclusion was confirmed by long-exposure photographs (2 min. and 4 
min. exposures at f/10 and 1000-mm focal length on Fujichrome 400) made near mid-
totality, and which showed the Moon's north limb as the brightest zone, the Moon's 
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central portion as the darkest, and the south limb (i.e., closest to the umbral 
center) as somewhat brighter than the lunar center. The iximum dimming within the 
umbra appears to be about 16 magnitudes (i.e., 4.0 X 10-f of full sunlight). This 
is roughly confirmed by the writer's naked-eye estimate of +3.5 - 4 for the lunar 
visual magnitude near mid-totality, and his estimate of the Danjon luminosity as 
0.5. Comparison of the December 30th umbral "map" with the similar diagram of the 
July 6th event suggests that the extremely dark northern umbra in the later eclipse 
can be consistently extrapolated from the pattern observed in the earlier. 

Figure 2 (p.8) graphs visual magnitude reduction against distance from the 
umbral center. This graph closely resembles the corresponding one for the July 6, 
1962, eclipse; both indicate an approximate 6-magnitude reduction (4. X 10-3  of 
direct sunlight) at the edge of Vie geometric (unenlarged) umbra, and a value of 
about 4.5 magnitudes (1.6 X 10-9 at the apparent umbral edge. In the December 
eclipse, the gradient of brightness change in this zone was about 1.3 magnitudes (a 
factor of about 3.3 times) per minute of arc. This diagram also indicates bright-
ness variations of 1.5 - 2 magnitudes (a factor of 4 - 6 times) even well within 
the umbral interior. 

ON THE ALBEDOES OF SOME LUNAR FEATURES  

By: Peter Hgdervgri, Georgiana Observatory, 
Center for Cosmic and Terrestrial Physics, H. 1023 Budapest, 

11. Arpad fejedelem utja 40----41, Hungary 

Abstract 

Although we have about 382.5 kilograms in rocks from the Moon, the "classical" 
method which employs the albedo-values of different lunar regions can give us some 
further information about the composition of the outermost layer of the Moon. This 
article treats such an investigation, with a particular emphasis on the crater-
classes of Baldwin. 

Baldwin (1949, 1963) has classified the lunar craters into five groups on the 
basis of their appearance. The Class 1 craters are believed to be the youngest 
ones; they are almost all post-mare features and have not been distorted by 
subsequent craters which came into being in the same region. Baldwin is of the 
opinion that Classes 2--3--4 craters are progressively older and that they are more 
and more distorted by the later overlapping and overlying craters. This statement 
is based on the impact theory. His Class 5 craters are partly or entirely filled 
with lava-flows which solidified eons ago. 

Plotting the albedoes according to the 5 classes (Fig. 3), one can recognize 
that, generally speaking, Class 1 craters have relatively high albedoes, ranging 
from 0.080 to 0.152, while the lava-filled ones, belonging to Class 5, are charac-
terized by relatively small values, ranging from 0.059 to 0.114 in our examples. 
While the volcanic ash of Vesuvius has a high albedo, other igneous materials, 
particularly the lavas of basaltic composition, have small values (Fielder, 1961), 
corresponding excellently to the albedoes of the lava-filled craters, as is seen in 
Fig. 3. The albedoes of basins, shown also in Fig. 3., are from Sytinskaya (1953). 

It can be seen from the graph that the majority of the basins are covered by 
(basaltic) lavas, having a basic character (Si02-content varies from 48 to 52 
percent). The lavas covering Mare Nectaris, Mare Frigoris, and Palus Somnii may 
represent a transition between the basic and acidic rocks. Neutral rocks have a 
Si02-content of 52--65 percent, while in acid rocks the Si02-content is higher than 
65 percent. It is also shown in Fig. 3 that the lunar continents (upland areas) 
are made of neutral rocks and acidic ones. 

In the figure, albedo values are after van Diggelen (1959), Fielder (1961, 
1965), and Sytinskaya (1953), as well as from the volumes of Catalogue of Active  
Volcanoes of the Earth, published by the International Association of Volcanology. 

it 
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1. Baldwin, R.B., 1949: 
Chicago. 
2. Baldwin, R.5., 1963: 
Press. Chicago. 
3. Fielder, G., 1961: 
London, New York, Paris. 
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Figure 3. Albedoes of some lunar features and terrestrial volcanic rocks. Legend: 
AL: albedo values. 1, 2, 3, 4, and 5: crater classes of Baldwin; 1 means the 
youngest craters, 4 the oldest ones, 5 is craters partly or completely filled with 
solidified lava sheets. A: craters; B: quartz porphyry (Si02  content is approxi-
mately 72 percent); C: trachyte lava (59 percent); D: lava of Hekla volcano, 
Iceland (54 percent); E: basalt lava (48 percent); F: lava of Vesuvius, Italy 
(46.7 -- 50.9 percent) and lava of Etna, Italy (46.7 -- 50.3 percent), respective-
ly; G: volcanic ash of Vesuvius; H: Mare Fecunditatis; I: Sinus Iridum; J: Mare 
Urisium; K: Sinus Medii; L: upland area (lunar continent); M: Palus Somnii; N: Mare 
Frigoris; 0: Mare Serenitatis; P: Mare Tranquillitatis; R: Mare Vaporum; S: Oceanus 
Procellarum; T: Mare Nectaris; U: Mare Imbrium; V: Mare Nubium; ac: acidic composi-
tion; n: neutral composition; ba: basic composition; tr1: transition from neutral 
to acidic; tr2: transition from basic to neutral. The numerals in the second 
column mean the Si02-content in percent. 

4. Fielder, G., 1965: Lunar Geology, Lutterworth Press, London. 
5. Syntinskaya, N.N., 1953: "Summary Catalogue of the Absolute Values of the 
Visual Reflecting Power of 104 Lunar Features" (in Russian). Astr. Zhur., 30_, 295. 
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GALILEAN SATELLITE TRANSITS AND OCCULTATIONS: JULY - DECEMBER, 1983 

By: John E. Westfall, A.L.P.O. Assistant Jupiter Recorder, Satellite Timings 

The Galilean satellite timing program is now encouraging the timing of 
satellite transits and occultations as well as of eclipses. In order to aid 
observers of these phenomena, the table on pages 12 and 13 gives the predicted 
Universal Times of these events for the second half of 1983. Note that observed 
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times may differ from those predicted by up to several minutes. 
The 569 times given are based on a listing generously furnished by Professor 

Paolo Gregorio of the Institute di Fisica Tecnica e Impianti Nucleari, Politecnico 
di Torino, Turin, Italy. His predictions are derived from the "E-2" ephemeris 
developed by Dr. Jay Lieske of the Jet Propulsion Laboratory, and were given to a 
precision of 0.1 minute, Ephemeris Time. The values here have been converted to 
Universal Time (assuming 41 T = +019) and have been rounded to 1 minute. 

Each entry in this table is arranged as follows: 
Satellite (1 = Io, 2 = Europa, 3 = Ganymede) and event type (T = transit, 

0 = occultation, i = ingress, e = egress, d = disappearance, r = reap-
pearance); 

Month number (2 digits) and day number (2 digits); 
Hour U.T. (2 digits) and minute U.T. (2 digits). 

Generally, telescopes with apertures of 4 in. (10 cm.) or greater are suitable 
for timing these events. For each event, observers are requested separately to 
time these phenomena to 1-second precision: (1) first limb contact with Jupiter, 
(2) central contact (satellite bisected by Jupiter's limb); (3) last limb contact. 
A.L.P.O. observers are encouraged to time these events, and should contact the 
wirter for observing forms for recording and reporting their timings at the address 
on the back inside cover. 

VISUAL OBSERVATIONS OF SATURN IN THE 1981-82 APPARITION  

By: G. Adamoli (Unione Astrofili Italiani) 

Abstract 

Analysis is presented of 93 visual observations of Saturn made in the first half of 
1982 by chiefly Italian amateurs employing 10- to 30-cm aperture telescopes. The 
NEB was suspected of having moved north since 1980. Some spot activity was 
recorded on the S edge of the NEB and in the EZn  during April-June. One observer 
saw the Encke Division on Ring A. 

General Remarks - This report covers a seven month period from 1981, December 
Id: 	 26 to 1982, July 28, during which 13 Italian amateurs plus one from England 
he 	 contributed a total of 93 visual observations of Saturn, telescope apertures being 
.th 	 in the 10-30 cm range (see Table I). Most observations were made in April-June, 

around and soon after opposition, which occurred on April 9, 1982, when the planet, 
lo, 	 at declination -5° in Virgo, showed a 17'!2 polar diameter. Axis tilt varied 
ly 	 between +9:.7 and +12°5 so that observation of the north hemisphere was favored, 
'e- 	 while the south equatorial region was occulted by the rings. 
ire 	 Statistics - Statistical study was made of a total of 1031 intensity estimates 
ire 	 of features on the 0-10 English scale (Alexander, p. 448), 605 color estimates, and 
ius 	 265 latitude measures on drawings. Means were derived for the intensity data (see 
ii- 	 Table 11) and latitude data (see Table III). A summary of the general trend, if 
'al 	 any, in the color estimates is reported here as Table IV. All such estimates are 
>nd 	 heavily dependent on subjective judgement, aperture employed, seeing and 

transparency conditions, and observational experience. However, it is hoped that 
statistical analysis and comparison among results of many independent observers can 
lead us to recognize objective phenomena on the planet. 

The Rings - The relatively low tilt of the ring system to our view did not 
prevent observers from distinguishing its main components, though only near the 
ansae. The system appears to have recovered normal brightness, after a period of 

5. 	 general dullness (Adamoli, 1982). Palumbo on March 31 suspected the following ansa 
to be darker than the preceding one, though seeing was bad during this observation. 

Ring A was a difficult feature, as pointed out by a large spread in the 
intensity estimates (1.0 to 5.2) and the many different opinions about its color: 
some observers saw it green; others, greyish or yellowish. Only two observers 
suspected it to be divided into two regions of differing intensity, the outer being 
the darker; Gambato, using a larger instrument in generally fair seeing, saw the 
Encke Division on both ansae. Measurement of his 6 drawings yields Encke's posi- 

of 	 tion as about 2/5 of the way from the outer to the inner edge of Ring A, its width 
aid 	 being 1200 ± 400 km (standard deviation). The Cassini Division was seen by all 
ted 	 observers, though limited to the ansae. In good seeing it was considered to be 
ved 	 practically black. Measurement of its width on drawings gives a large spread over 

11 

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



Published October, 1983 — e 30, Numbers 3-4 

yE STROLLING ASTRONOMER 
Box 3AZ 

University Park, New Mexico 

88003 

..*7ice telephone 522-4213 (Area Code 505) 
in Las Cruces, New Mexico 

ISSN 0039-2502 

le Journal Of The Association 
Lunar And Planetary Observers 

Zhe Stroll* Astromoffler 
RH ii11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

o drawings of Jupiter by Mark S. Daniels with a 20-cm. (8-inch) f/7 Newtonian reflector 
X. Simply inverted views with south at top. Seeing fairly good (6 or 7), transparency good. 

_:awing: July 26, 1983, 1 hr., 45 mins., Universal Time, CM(I) = 331°, CM(II) = 34°. Right 
ng: July 30, 1983, 3 hrs., 11 mins., Universal Time, CM(I)= 295°, CM(II) = 327°. Some 
ptive notes on page 82. 

1111111111111111111111111111111111111= 

Wm 424. 

CL> 

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



IN THIS ISSUE 

GALILEAN SATELLITE ECLIPSE TIMINGS: 1975-1982 REPORT, 
by John E. Westfall 	 pg. 45 

JUPITER SATELLITE ECLIPSE EPHEMERIS FOR 1984, 
by John E. Westfall 	 pg. 53 

THE OCCULATION OF 1 VULPECULAE BY 
THE MINOR PLANET PALLAS: A REPORT, 
by William T. Douglas, Donald C. Parker, Jeff D. Beish, 
James 0. Martin, and Donald R. Monger 	 pg. 56 

LUNA INCOGNITA: 1982-83 OBSERVATIONS 
AND 1984 OBSERVING SCHEDULE, 
by John E. Westfall 	 pg. 61 

THE 1980-1981 APPARITION OF SATURN, 
by Julius L. Benton, Jr. 	 pg. 65 

OUTLINE OF THE LUNAR AND PLANETARY 
TRAINING PROGRAM, 1983-1984, 
by Jose Olivarez 	 pg. 75 

THE NEW A.L.P.O. METEOR SECTION, 
by David H. Levy 	 pg. 77 

A PHOTO-FINISH: TIPS ON SOLAR PHOTOGRAPHY, 
by Brad Timerson 	 pg. 77 

SOME RECENT OBSERVATIONS OF JUPITER 	 pg. 82 

BOOK REVIEWS 	 pg. 82 

NEW BOOKS RECEIVED 	 pg. 86 

ANNOUNCEMENTS 	 pg. 86 

e 
r, 

 

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



liberty of disregarding the small amount of light from Pallas. Inclusion of this 
factor would increase the length of this paper, cause confusion, and not 
significantly change the results. 

Summary 

The occultation of 1 Vulpeculae by the minor planet Pallas yielded some 
interesting findings. The authors hope that the measurement of accurate 
disappearance and reappearance times will help astronomers refine the asteroid's 
orbital elements and lead to better determinations of its size and shape. Another 
result was confirmation that 1 Vulpeculae is a double star. Many of the calcula-
tions performed in the previous section are based on published values for "m", 
spectral type, and parallax which have uncertain accuracy. The authors presented 
these calculations in order to point out the value of observing occultations. 
Perhaps the most important result of this occultation observation is a demonstra-
tion of what can be achieved with cooperation between amateur and professional 

	

r 
	 astronomers. 

Addendum 

After completion of this paper, the authors were delighted to receive an 
International Astronomical Union telegram (Circular No. 3825) which reported the 
results of a photoelectric observation of the occultation of 1 Vulpeculae by 
Pallas. Observing near Presidio, Texas, W.B. Hubbard and H.J. Reitsema, of the 
Lunar and Planetary Laboratory, noted a two-step disappearance, with the brighter 
component occulted approximately 0.5 seconds before the fainter. They note that 
this interval corresponds to a separation of 0.003 arc-seconds. These workers 
measured a difference in brightness of 0.9 stellar magnitudes at 470 nm (0.470 
microns) and 0.6 magnitudes at 800 nm. The photometer used in the present study 
employed an unfiltered diode with a maximum response at 850 nm. However, this 
detector has an extended blue sensitivity, with 50% peak response at 510 nm. Since 
it was unfiltered for the occultation observation, the magnitude difference calcu-
lated in this paper agrees well with those obtained by Hubbard and Reitsema. 
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LUNA INCOGNITA: 1982-83 OBSERVATIONS AND 1984 OBSERVING SCHEDULE  

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

1982 -83 Observations 

The A.L.P.O.'s Luna Incognita program continued to collect and to analyze 
members' drawings and photographs of this lunar region during 1982-83. Our goal is 

	

t 	 to survey and map the lunar south and southwest limbs, an area of about 270,000 
e square kilometers which was not adequately photographed by the Lunar Orbiter and 
e Apollo Missions in the 1960's and 1970's. 

Thus, we are engaged in mapping the only remaining unmapped area on the Moon. 

	

a 	 One cause of interest in this region is due to the belief of some space scientists 
that the portions of it which are in perpetual shadow, due to high mountains and a 
continually-low Sun angle, may contain water ice--a valuable resource for a manned 
lunar base! Our project uses such sources as the "Watts Limb Profile Charts," 

e Soviet Zond-8 and U.S. Orbiter-4 and -5 photographs, and previous and current 
e Earth-based maps, drawings, and photographs. Despite this "historical" 
e information, many gaps remain to be filled in by A.L.P.O. members' visual and 
e photographic observations. Since the last report (JALPO,  29, Nos. 9-10 (Dec, 
e 1982), pp. 180-183) was written, the following persons have contributed 

observations: 

(text continued on page 64) 
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Figure 4. The southern limb of the Moon ("Zone A" of Luna Incognita), photographed 
by the French observer Michel Legrand on May 24, 1983, at 22:04 U.T. He used a 21-
cm. telescope at Eff. f/80, exposing 2 seconds on Kodak 2415. South is at the top, 
the Sun to the left. Below center is the large walled-plain Clavius. Above center 
is Casatus, with a crater on its floor; and to the left of Casatus is the deep 
crater Newton. South of these two last craters are the peaks of the Leibnitz 
Mountains. (Lunar Data: Oolong. 062°7; Solar latitude - 0°6; Geocentric 
librations 5°1 E/4°7 S.) 

Note by Editor. On pg. 63 and elsewhere the term colongitude may be unfamiliar to 
many of our readers. It is the lunar western (IAU sense) longitude of the sunrise 
terminator, measured at the equator from the center of the Moon at mean librations. 
Colongitude is approximately 270° at New Moon, 0° at First quarter, 90° at Full 
Moon, and 180° at Last Quarter. The Sun's Selenograchic Latitude, in the table on 
page 63, may be thought of as the tilt of the Moon's axis to the Sun. It has a 
maximum numerical value of about a degree and one-half, as compared to 23°27' for 
the Earth. 
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THE VISIBILITY OF "LUNA INCOGNITA" IN 1984 

Solar 
Selenograph.  
Colong. Lat. Form(s)  

1984 	Solar 
U.T. Selenograph.  
Date  Colong. Lat. Form(s) 

1984 
U.T. 
Date 

led 
21-
op, 
ter 
?,ep 
itz 
ric 

to 
ise 
ms. 
ull 
on 
s a 
for 

JAN 19 
20 
21 
22 
23 
24 
25 
26 

FEB 16 
17 
18 
19 
20 
21 
22 

MAR 14 
15 
16 
17 
18 
19 
20 

APR 10 
11 
12 
13 
14 
15 

MAY 07 
08 
09 
10 
11 
12 

JUL 24 
25 
26  

097°9* -1°1 B(-2/-4) 
110.0* -1.1 A(0/-6);B(0/-6) 
122.2 -1.1 A(0/-6);B(+2/-6) 
134.3 -1.1 A(+5/-6);B(+4/-6) 
146.4 -1.2 A(+5/-6);B(+4/-6) 
158.6 -1.2 A(+5/-6);B(+6/-6) 
170.7 -1.2 B(+6/-4) 
182.9* -1.2 B(+6/-4) 

078°5 -1°4 A(-5/-6) 
090.6* -1.5 A(0/-6);B( -2/-6) 
102.8* -1.5 A(0/-6);B(+2/-6) 
114.9* -1.5 A(+5/-6);B(+4/-6) 
127.1 -1.5 A(+5/-6);B(+6/-6) 
139.2 -1.5 B(+6/-4) 
151.4 -1.5 B(+8/-4) 

047°3 -1°5 A(-5/-6) 
059.4 -1.5 A(-5/-6) 
071.6 -1.5 A(0/-6) 
083.7 -1.4 A(0/-6) 
095.9* -1.4 A(0/-6);B(+2/-6) 
108.0* -1.4 B(+4/-4) 
120.2 -1.4 B(+6/-4) 

016°4 -1°2 A(-5/-6) 
028.6 -1.1 A(-5/-6) 
040.8 -1.1 A(-5/-6) 
052.9 -1.1 A(0/-6) 
065.1 -1.1 A(0/-6) 
077.2 -1.0 A(0/-6) 

345°8 -0°6 A(-5/-6) 
358.0 -0.6 A(-5/-6) 
010.2 -0.5 A(-5/-6) 
022.4 -0.5 A(0/-6) 
034.6 -o.4 A(o/-6) 
046.8 -o.4 A(o/-6) 

+0°1 A(-5/-6) 
+0.2 A(-5/-6) 
+0.2 A(0/-6) 
+0.2 A(0/-6) 
+0.3 A(0/-6) 
+0.3 A(0/-6) 
+0.3 A(0/-6) 

+0°7 B( -6/0) 

+0°8 A(-5/-6) 
+0.8 A(0/-6) 
+0.9 A(o/-6) 
+0.9 A(0/-6) 
+0.9 A(0/-6) 
+1.0 A(+5/-6) 

218°6* +1°3 B( -6/0) 
230.8* +1.3 B(-6/-2) 
243.1* +1.3 B(-6/-2) 

JUL 30 292°1 +1°3 A(0/-6) 
31 304.3 +1.3 A(0/-6) 

AUG 01 316.6 +1.4 A(o/-6) 
02 328.8 +1.4 A(+5/-6) 

AUG 20 188°5* +1°5 B(-6/0) 
21 200.7* +1.5 B(-8/-2) 
22 212.9* +1.5 B(-8/-2) 
23 225.2* +1.5 B&C(-8/-4) 
24 237.4* +1.5 B&C(-6/-4) 
25 249.6* +1.5 A(-5/-6);B&C(-6/-6) 

AUG 29 298°6 +1°5 A(+5/-6) 

SEP 16 158°1 +1°4 B(-6/0) 
17 170.3 +1.4 B(-6/0) 
18 182.5* +1.4 B(-8/-2) 
19 194.7* +1.4 mc(-8/-4) 
20 206.9* +1.4 B&C(-8/-4) 
21 219.1* +1.3 A(-5/-6);B&C(-6/-6) 
22 231.4* +1.3 A(-5/-6);B&C(-6/-6) 
23 243.6* +1.3 A(-5/-6);B&C(-4/-6) 

OCT 14 139°6 +1°0 B(.6/0) 
15 151.7 +1.0 B(-6/-2) 
16 163.9 +0.9 B(-6/-4) 
17 176.1 +0.9 B&C(-8/-4) 
18 188.3* +0.9 A(-5/-6);B&C(-8/-6) 
19 200.5* +0.8 A(-5/-6);B&C(-6/-6) 
20 212.6* +0.8 A(-5/-6);B&C(-6/-6) 
21 224.8* +0.8 A(-5/-6);B&C(-4/-6) 
22 237.1* +0.7 A(0/-6);B(-2/-6) 
23 249.3* +0.7 A(0/-6);B(o/-6) 

NOV 10 108°4* +0°3 B(-4/0) 
11 120.6 +0.3 B(-6/-2) 
12 132.7 +0.2 B(-6/-4) 
13 144.9 +0.2 B(-6/-4) 
14 157.0 +0.2 A(-5/-6);B&C(-6/-6) 
15 169.2 +0.1 A(-5/-6);B&C(-6/-6) 
16 181.3* +0.1 A(-5/-6);B&C(-6/-6) 
17 193.5* +0.1 A(-5/-6);B&C(-4/-6) 
18 205.7* +0.o A(-5/-6);B&c(-4/-6) 
19 217.9* +0.0 A(0/-6);B(-2/-6) 
20 230.1* -0.0 B(0/-4) 
21 242.2* -0.1 B(+2/-2) 

DEC 09 101°2* -0°5 B(-4/-2) 
10 113.4* -0.6 B(-6/-4) 
11 	125.5 -0.6 A( -5/-6)03w( -4/-6) 
12 137.6 -0.6 
13 149.8 -0.6 
14 	

161.9 -0.7 A( -5/-6);B&C( -4/-6) 
A( -5/-6);B&C( -4/-6) 

A( -5/-6)0mc( -4/-6) 

15 	174.0 -0.7 A( -5/-6);B( -2/-6) 
16 	186.2* -0.7 A(0/-6);B( -2/-6) 
17 198.4* -0.8 B(o/-4) 
18 210.5* -0.8 B(0/-4) 
19 222.7* -0.8 B(+2/-2) 

JUN 03 315°5 
04 327.8 
05 340.0 
06 352.2 
07 004.4 
08 016.7 
09 028.9 

JUN 27 248°6* 

JUL 01 297°7 
02 309.9 
03 322.2 
04 334.4 
05 346.6 
06 358.9 
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(text continued from page 61) 

Number Contributed: 
Instrument(s)* 	Drawings Photographs 

Patrick Abbott 
Charles Cyrus 
James Fox 

32 cm. RL 
32 cm. RL 
20 cm. RR 

9 
3 
1 

- 

- 
Francis Graham 15 cm. 	RL, 33 cm. RL 3 23 
Francis & Charmaine Graham 15 cm. 	RL, 33 cm.  RL 3 5 
Francis Graham & Mary Benson 33 cm. RL - 4 
Francis Graham & Theresa Guzik 20 cm. RL, 33 cm. RL 5 36 
Francis Graham & Daniel Potemra 33 cm. RL 2 11 
Francis Graham, Robert Wamsley, 

& Douglas Ramey 33 cm. RL 4 
Francis Graham, William Hall, 

Barton Levenson, & 
Theresa Guzik 33 cm. RL - 2 

Michel Legrand 21 cm. RL - 3 
John Westfall 25 cm. RL 1 - 

1982-83 Total 	  27 88 
Project Total 	  105 281 

*RL = Reflector, RR = Refractor. 

For another year, we are very appreciative to Mr. Francis Graham and his 
associates, who have contributed the bulk of our drawings and photographs. Mr. 
Graham has also helped provide us with historical data. We also welcome three new 
participants--Dr. Abbott, Mr. Cyrus, and Mr. Legrand. A recent Luna Incognita 
photograph by Mr. Legrand is reproduced here as Figure 4. 

Observing Luna Incognita in 1984 

Particularly because this region will be well-presented in 1984, additional 
observers are invited to participate in our project. Located as it is in the 
Moon's "marginal zone," Luna Incognita is best observed when lighting and libration 
conditions are optimal. The table, "The Visibility of 'Luna Incognita' in 1984," 
on page 63 gives those dates when these conditions are favorable. 

Generally speaking, observers with at least 10-cm. (4-in.) refractors or 
catadioptics, or 15-cm. (6-in.) Newtonians can make useful drawings, particularly 
if they have experience in observing "easier" lunar areas. With slightly larger 
apertures (say, 20 ems. or more), there is also the potential for high-resolution 
photography. 

Interested observers can obtain a "Luna Incognita Observer's Kit" from the 
writer; to do so, please send $1.50 (stamps preferred) to his address as given on 
the inside back cover. This kit contains a brief set of instructions, a graph to 
help select the appropriate outline chart for each date (the charts vary as to area 
and libration), and a map of the region as seen under optimum libration. Also 
included is a set of 34 outline charts for making drawings, each chart for a 
particular "Zone" and longitude/latitude libration combination. 

The table on page 63 gives those dates in 1984 when Luna Incognita will be 
visible from the Earth. Whether a date is judged suitable for observing this 
region depends on both libration and solar lighting. In particular, no dates are 
given for the colongitude range 250'-290' because the Moon then appears too near 
the Sun. Also, in the table: 

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

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

3. Asterisked (*) colongitudes indicate a medium-to-low Sun angle for ZOnes B 
and C (i.e., colongitudes 090'-120' and 180'-250'). Note that the Sun angle is 
always low for Zone A. 
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As the observing schedule shows, Luna Incognita can be observed in every 
lunation, indeed for a total of 103 dates in 1984. Librations are quite favorable 
for some of these dates, exposing "Zone C" for the first time in several years 
(i.e., on 22 dates, 15 with a medium or low Sun angle). Zone B will be observable 
on 68 dates, 42 with a medium or low Sun. Zone A will be well-presented on 66 
dates. 

Particularly favorable dates are as follows: 

Zone A--Favorable due to southerly solar latitude: JAN 20-24, FEB 16-20, MAR 
14-18, and APR 10-15. 

Zones B and C--Favorable longitude/latitude libration combination and a medium 
or low Sun angle: AUG 23-25, SEP 19-23, OCT 17-21, and NOV 16-18. 

A.L.P.O. members who wish to take advantage of the favorable Luna Incognita  
observing opportunities in 1984 are invited to contact the writer. 

THE 1980-1981 APPARITION OF SATURN  

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

Abstract 

Visual and photographic studies of the planet Saturn, its satellites, and its 
ring system were carried out with telescopes ranging in aperture from 8.3 cm (3.25 
in.) to 32.0 cm. (12.5 in.) from 1980, November 26 through 1981, August 12. A 
total of 108 observations was amassed. Observational data suggest that only very 
marginal activity was apparent on the globe of Saturn, fairly consistent with the 
apparitions of 1978-79 and 1979-80. Eleven individuals contributed observations to 
the A.L.P.O. Saturn Section in 1980-81. 

Observations of Saturn's northern hemisphere could be carried out more 
advantageously than in 1979-80, and the northern face of the rings came under close 
scrutiny throughout the apparition as well. For the subsequent years, on into the 
1990's, Saturn will present to observers on Earth its northern regions for 
systematic investigation. 

Numerous references are cited at the conclusion of the report for additional 
reading; and within the body of text are illustrations, tables, and graphs to 
clarify the analytical material. 

Introduction 

The present report deals with visual and photographic observations of the 
planet Saturn, its satellites, and its ring system for the period 1980, November 26 
through 1981, August 12. Although substantial regions of the planet's southern 
hemisphere remained visible in 1980-81, it was the northern hemisphere of the globe 
and the north face of the rings which became increasingly open to our inspection 
during the 1980-81 apparition. Such will, of course, be true in the next several 
years as the rings continue to open up, providing better views of the northern 
global and ring features and associated phenomena. For the period given above, the 
numerical value of B, which denotes the planetocentric latitude of the Earth 
referred to the ring plane (positive when north), varied between +4°189 and 
+79329. The rings were open to their maximum amount on 1981, January 12, while 
maximum closure took place on 1981, June 1, all for the period of observation just 
noted. 

Opposition to the Sun took place on 1981, March 27d05h  U.T.; and the apparent 
visual stellar magnitude of Saturn on that date was +0.6. The major axis of the 
ring system was then 43T85 while on the same date the minor axis was 4:25. Also on 
March 27th, the equatorial diameter of Saturn's globe was 19!47; the polar diameter 
was 17942. 	At opposition the numerical value of B was +5°561. 

The contributing observers were as follows: 

No. 
Observer Location Observations Instrumentation* 

Benton, Julius L. Warrington, PA 3 8.3-cm. 	(3.25 in.) RR 
10.2-cm. 	(4.0 in.) 	RR 
30.0-cm. 	(12.0 in.) MAK 

Boisclair, Norman J. S. Glens Falls, NY 30 15.0-cm. 	(6.0 in.) 	S-C 
Buczynski, D.G. Lancaster, England 1 15.0-cm. 	(6.0 in.) 	RR 
Copeland, Bennett Baxley, GA 1 15.0-cm. 	(6.0 in.) 	NEW 
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Again, and in conclusion, an expression of thanks must go out to all those who 
faithfully participated in our programs through 1980-81. 

References 

1. U.S. Naval Observatory, The Astronomical Almanac. 1980. Washington: U.S. 
Government Printing Office, 1979. 
2. U.S. Naval Observatory, The Astronomical Almanac. 1981. Washington: U.S. 
Government Printing Office, 1979. 
3. Benton, Julius L., Jr., The Saturn Handbook. Savannah: Review Publishing Co., 
1981 (3rd Revised Edition). 
4. Benton, Julius L., Jr, "The 1979-1980 Apparition of Saturn and Edgewise Pre-
sentation of the Ring System," J.A.L.P.O.,  19, 11-12:236-248 and 32,1-2:26-33, 
1983. 
5. Alexander, A.F. 01D, The Planet Saturn. London: Faber and Faber, 1962. 
6. Benton, Julius L., Jr, "The 1978-1979 Apparition of Saturn," J.A.L.P.O., 28, 
7-8:140-150 (1980). 
7. Jet Propulsion Laboratory, 1977-1981, "Voyager Bulletin," Mission Status Re-
ports Nos. 1 - .61. Pasadena: JPL (NASA), 1980-81. 

OUTLINE OF THE LUNAR AND PLANETARY TRAINING PROGRAM. 1981 - 1984  

By: Jose Olivarez, A.L.P.O. Lunar and Planetary Training Program Recorder 

The Lunar and Planetary Training Program is open to all members of the 
A.L.P.O., novice or experienced, with the goal to help members become proficient 
observers. The program consists of learning the techniques of useful lunar and 
planetary observing, the proper method of recording the observations, and the 
development of a drawing skill. The learning process consists mainly of practice 
at the telescope and a constant effort to improve the observations by the training 
of the eye and the improvement of drawing and recording techniques. The Program 
outline follows: 

A. The student should have a minimum of a 4-inch refractor (f/15) or a 6-inch 
(f/8) reflector. 

The Training Program Recorder will advise on optical instrumentation, 
accessories, and other practical aspects of observing the Moon and planets. 
Students wishing such guidance should contact the Recorder. 

B. The student will gather the supplies recommended. These include publications, 
drawing supplies, A.L.P.O. Observing Forms, etc. See section below on 
"Observing Supplies Recommended." 

C. Understand the meaning and use of the "Ephemerides for Physical Observation" as 
given in the current annual Astronomical Almanac for the Moon and each of the 
bright planets. 

D. Learn how to estimate seeing conditions (1 to 10) and transparency of the air 
(faintest star seen by the unaided eye). 

For an understanding of seeing and transparency and their effects on lunar 
and planetary images, consult the papers listed below under "Modern Papers on 
Seeing and Transparency." 

E. Learn how to compute the longitude of the central meridian of Jupiter and 
Saturn for any time. 

Consult The Jupiter Observer's Handbook and The Saturn Handbook for de-
tailed instructions. 

F. Learn procedures and develop skill in making timings of the transit of features 
across the central meridians of Jupiter and Saturn. 

Consult The Jupiter Observer's Manual and Ihg Saturn Handbook for detailed 
instructions. 

G. Learn how to figure the Moon's selenographic colongitude. 
Consult Igg Astronomical Almanac for the Sun's selenographic colongitude 

as given for every day of the year for zero hours, Universal Time. The co-
longitude advances by approximately 0.01 degrees per minute, 0.08 degrees per 
10 minutes, 0.25 degrees per 30 minutes, and 0.51 degrees per hour. 

H. Develop skill in lunar and planetary drawing. 
This skill may be achieved mainly by continuous practice and by following 

the advice of experienced observers. 
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1. Study past reports and papers showing observational methods used by A.L.P.O. 
contributors. 

J. Purchase handbooks and other guides (of your choice) produced by the A.L.P.O. 
Recorders. 

Write to A.L.P.O. Recorders for handbooks available and prices. 
K. Submit your lunar and planetary drawings to the Lunar and Planetary Training 

Program Director (address listed on inside back cover of this issue) for 
evaluation and improvement suggestions (if needed). 

All correspondence MUST include a self-addressed stamped envelope for the 
Director's reply. 

L. When a student has demonstrated that he has the knowledge and skill successful-
ly to participate in the A.L.P.O. observing programs, he will be certified to 
that effect by the Training Program Director and will have one of his observa-
tions published in the "Observations and Comments" section of the A.L.P.O. 
Journal. 

Although a fair amount of study is essential, there is no prescribed number of 
observations which a student must make in order to complete the program. The 
amount of work done is entirely up to the student's interests and the degree of 
proficiency he may wish to attain. Also, a student may concentrate only on lunar 
or only on planetary observing. The program is flexible and is geared to make an 
A.L.P.O. membership more enjoyable by helping the student to prepare to participate 
in the A.L.P.O.'s exciting Lunar and Planetary Observing Programs. 

Observing Supplies Recommended 

1. DRAWING SUPPLIES - The beginning observer should use pencil for his drawings. 
For lunar drawings, he should have a variety of pencils of various hardnesses, with 
some sharpened and some blunted. He should also have a few erasers, some of which 
are sharpened to a point. One very useful tool is an artist's stump which is a 
"pencil" made entirely of paper tightly rolled. This can be purchased at an 
artist's supply store for 25 cents or less. Although drawings can be made on 
practically any type of paper, comparatively smooth paper which is as white as 
possible and takes pressure well is the best. Regular duplicating paper meets 
these conditions sufficiently and may be used for lunar drawings or planetary strip 
sketches. For Venus, Mars, Jupiter, and Saturn disc drawings done on the A.L.P.O. 
recording forms, a 2 1/2 pencil is recommended. 
2. A.L.P.O. RECORDING FORMS - These official recording forms are available from 
the Recorders. The Mars Observing Forms are available from the Mars Recorder in 
lots of 20 at cost. Observing forms for either Saturn or Venus are available from 
the Venus and Saturn Recorder in lots of 25. Jupiter recording forms are also 
available from the Jupiter Recorders at cost. 
3. THE ASTRONOMICAL ALMANAC - This book is available from the Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C. 20402. Most libraries 
will have a copy on reserve. 
4. A.L.P.O. OBSERVING HANDBOOKS - The A.L.P.O. Handbooks published by the 
Recorders are invaluable aids in lunar and planetary observing. 
5. WRATTEN COLOR FILTERS - If desired, filters may be acquired for planetary 
observing as recommended by the A.L.P.O. Recorders. 

Modern Papers on Seeing and Transparency 

The following papers are listed in order of readability and value to the beginning 
visual observer. 
1. Gordon, Rodger, "Seeing and Transparency," Star and Skv, Vol. 1, No. 6, June, 
1979, pp. 18-20. 
2. Vaughn, Frank, "Astronomical Seeing," Skv and Telescope, Vol. XIX, No. 1, 
November, 1959, pp. 37-38. 
3. Norton, O.R., "Seeing Through the Sea of Air," The Review of Popular Astronomy, 
Vol. LVIII, No. 526, Feb.-March, 1964, pp. 24-29. 
4. Sato, T., "Effects of Observational Conditions," Strolling Astronomer, Vol. 16, 
Nos. 7-8, July-August, 1962, pp. 162-165. 
5. Gordon, Rodger, "Poor Seeing and Telescope Efficiency," Star and Skv, Vol. 1, 
No. 7, July, 1979, pp. 38-39. 
6. Young, A.T., "Seeing and Scintillation," Skv and Telescope, Sept., 1971, Vol. 
42, No. 3, pp. 139-141 and 150. 
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Figure 11. Some of the A.L.P.O. staff members at Conven- 
tion '83. 	Left to right: 	Jose Olivarez, Training Pro- 
gram Recorder; C.F. Capen, Mars Recorder; and Walter Haas, 
Director and Editor. Photograph contributed by Jose Oli-
varez. 

Figure 12. 	Part of the A.L.P.O. Display at Convention 
'83. Collected and arranged by Dr. Julius Benton. Photo-
graph contributed by Jose Olivarez. 
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Director Haas re- 
ported 	that 	the 
A.L.P.O. membership as 
of July, 1983 was 680. 
He also reported that 
the cost of publishing 
the A.L.P.O. Journal is 
now about $1,350 per 
issue. This total in-
cludes the expenditures 
for the printing, post-
age, typing, mailing, 
and other minor ex-
penses. In addition, 
Mr. Haas also noted 
that the income from 
the A.L.P.O. Journal is 
now less than $1,300 
per issue. 

In other business 
matters, help was of-
fered by the Astronomi-
cal League in mailing 
the A.L.P.O. Journal by 
generating the A.L.P.O. 
mailing 	lists/label 
with the Astronomical 
League computer; and 
Associate Director John 
Westfall reported on a 
move to revise the 
A.L.P.O. Constitution 
to make it possible for 
the A.L.P.O. to get a 
second class or bulk 
rate mailing permit. 

Invitations for 
the A.L.P.O. to meet in 
1984 with the Astrono-
mical League or the 
Texas Star Party were 
also considered. As-
tronomical League Pre-
sident, Mr. Jerry Sher-
lin, invited the 
A.L.P.O. to meet with 
the League in Milwau-
kee, Wisconsin on Au-
gust 1-4, 1984; and Mr. 

George Ellis invited the A.L.P.O. to meet with the Texas Star Party at the Prude 
Ranch near Fort Davis on May 30-June 3, 1984. After these meeting invitations were 
considered by the members present, the majority voted to meet again with the 
Astronomical League, in Milwaukee. 

After the vote on the 1984 A.L.P.O. meeting place, several short section 
reports were presented by Dr. Julius Benton (Saturn and Venus Sections), Charles 
Capen (Mars Section), and John Westfall (Lunar Section). Walter Haas then reported 
on the new Meteor and Solar Sections. 

There being no further business after the conclusion of the Section Reports, 
Mr. Charles Capen moved that the 1983 A.L.P.O. Business Meeting be adjourned. 

Convention '83 Conclusion, July 30 

After the Astornomical League and A.L.P.O. Business Meetings concluded near 
noon on Saturday, a Deep Sky Workshop that included "Mr. Deep Sky" himself, Walter 
Scott Houston, was the first order of business after lunch. Walter Houston made 
this Workshop the most popular of the scheduled sessions, and it was ended after 
much enthusiasm and an extension of the alloted time to allow for a pressing log of 
papers which followed for the rest of the afternoon. 
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JAN 01 +5?24 -0?13 239°03 -0?69 
JAN 02 +4.71 +1.39 251.22 -0.72 
JAN 03 +4.01 +2.81 263.41 -0.74 
JAN 04 +3.14 +4.08 275.59 -0.76 
JAN 05 +2.12 +5.13 287.78 -0.78 
JAN 06 +0.99 +5.94 299.96 -0.80 
JAN 07 -0.24 +6.48 312.15 -0.82 
JAN 08 -1.53 +6.74 324.32 -0.83 
JAN 09 -2.82 +6.71 336.50 -0.85 
JAN 10 -4.06 +6.39 348.67 -0.86 
JAN 11 -5.18 +5.80 000.83 -0.88 
JAN 12 -6.11 +4.95 012.98 -0.90 
JAN 13 -6.77 +3.85 025.13 -0.91 
JAN 14 -7.09 +2.54 037.27 -0.93 
JAN 15 -6.99 +1.05 049.41 -0.95 
JAN 16 -6.44 -0.55 061.54 -0.98 
JAN 17 -5.43 -2.16 073.67 -1.00 
JAN 18 -4.01 -3.67 085.80 -1.02 
JAN 19 -2.27 -4.96 097.92 -1.05 
JAN 20 -0.35 -5.93 110.04 -1.08 
JAN 21 +1.58 -6.49 122.17 -1.10 
JAN 22 +3.36 -6.60 134.30 -1.13 
JAN 23 +4.84 -6.28 146.44 -1.15 
JAN 24 +5.95 -5.57 158.59 -1.17 
JAN 25 +6.64 -4.54 170.74 -1.20 
JAN 26 +6.93 -3.28 182.90 -1.22 
JAN 27 +6.85 -1.86 195.07 -1.24 
JAN 28 +6.46 -0.38 207.24 -1.26 
JAN 29 +5.83 +1.10 219.42 -1.29 
JAN 30 +5.01 +2.51 231.60 -1.30 
JAN 31 +4.05 +3.78 243.79 -1.32 

FEB 01 +2?98 +4°86 255°98 -1°34 
FEB 02 +1.83 +5.72 268.17 -1.35 
FEB 03 +0.62 +6.30 280.37 -1.36 
FEli 04 -0.65 +6.61 292.56 -1.37 
FEB 05 -1.94 +6.63 304.75 -1.38 
FEB 06 -3.22 +6.35 316.94 -1.39 
FEB 07 -4.47 +5.81 329.12 -1.39 
}lB 08 -5.62 +5.01 341.30 -1.40 
FEB 09 -6.61 +3.97 353.47 -1.40 
FEB 10 -7.37 +2.74 005.64 -1.41 
FEB 11 -7.82 +1.35 017.80 -1.41 
FEB 12 -7.87 -0.15 029.95 -1.42 
FEB 13 -7.45 -1.69 042.10 -1.43 
FEB14 -6.52 -3.18 054.25 -1.43 
FEB 15 -5.09 -4.50 066.38 -1.44 
FEB 16 -3.24 -5.55 078.52 -1.45 
FEB 17 -1.11 -6.23 090.65 -1.46 
FEB 18 +1.11 -6.46 102.78 -1.47 
FEB 19 +3.21 -6.24 114.92 -1.48 
FEB 20 +5.01 -5.60 127.06 -1.49 
FEB 21 +6.38 -4.61 139.21 -1.49 
FEB 22 +7.25 -3.36 151.36 -1.50 
FEB 23 +7.63 -1.95 163.52 -1.51 
FEB 24 +7.56 -0.47 175.69 -1.52 
FEB 25 +7.11 +0.99 187.86 -1.53 
FEB 26 +6.36 +2.38 200.04 -1.54 
FEB 27 +5.40 +3.64 212.23 -1.54 
FEB 28 +4.29 +4.73 224.42 -1.55 
FEB 29 +3.08 +5.59 236.62 -1.56 

01 +1.83 +6.20 248°82 -1°56 
02 +0.55 +6.54 261.02 -1.56 
03 -0.73 +6.59 273.23 -1.56 
04 -2.00 +6.35 285.43 -1.56 
05 -3.23 +5.83 297.64 -1.56 
06 -4.41 +5.04 309.84 -1.55 
07 -5.49 +4.02 322.04 -1.54 
08 -6.45 +2.80 334.24 -1.53 
09 -7.20 +1.44 346.42 -1.53 
10 -7.70 -0.02 358.61 -1.52 
11 -7.85 -1.51 010.79 -1.51 
12 -7.57 -2.95 022.96 -1.50 
13 -6.83 -4.26 035.12 -1.49 
14 -5.59 -5.35 047.28 -1.48 
15 -3.92 -6.10 059.44 -1.47 
16 -1.91 -6.45 071.59 -1.46 
17 +0.26 -6.35 083.74 -1.45 
18 +2.40 -5.80 095.88 -1.44 
19 +4.30 -4.86 108.03 -1.43 
20 +5.83 -3.61 120.19 -1.42 
21 +6.87 -2.17 132.35 -1.41 
22 +7.41 -0.64 144.51 -1.40 
23 +7.46 +0.87 156.68 -1.40 
24 +7.10 +2.30 168.86 -1.39 
25 +6.39 +3.59 181.04 -1.39 
26 +5.43 +4.69 193.24 -1.38 
27 +4.29 +5.57 205.43 -1.38 
28 +3.05 +6.20 217.64 -1.37 
29 +1.75 +6.57 229.85 -1.36 
30 +0.46 +6.66 242.06 -1.36 
31 -0.81 +6.45 254.28 -1.35 

01 -2°02 +5°96 266°50 -1?34 
02 -3.15 +5.19 278.72 -1.32 
03 -4.18 +4.17 290.94 -1.31 
04 -5.10 +2.95 303.16 -1.29 
05 -5.88 +1.57 315.38 -1.27 
06 -6.48 +0.09 327.59 -1.25 
07 -6.84 -1.42 339.80 -1.23 
08 -6.92 -2.87 352.00 -1.21 
09 -6.67 -4.20 004.20 -1.18 
10 -6.04 -5.31 016.39 -1.16 
11 -5.01 -6.12 028.57 -1.14 
12 -3.63 -6.56 040.75 -1.11 
13 -1.95 -6.57 052.92 -1.09 
14 -0.11 -6.14 065.09 -1.06 
15 +1.74 -5.29 077.25 -1.04 
16 +3.46 -4.09 089.42 -1.01 
17 +4.88 -2.64 101.58 -0.99 
18 +5.92 -1.06 113.75 -0.96 
19 +6.51 +0.54 125.92 -0.94 
20 +6.67 +2.06 138.10 -0.92 
21 +6.41 +3.42 150.28 -0.90 
22 +5.81 +4.59 162.47 -0.88 
23 +4.92 +5.53 174.67 -0.87 
24 +3.83 +6.21 186.87 -0.85 
25 +2.61 +6.63 199.08 -0.84 
26 +1.33 +6.76 211.29 -0.83 
27 +0.05 +6.61 223.52 -0.81 
28 -1.17 +6.17 235.75 -0.80 
29 -2.30 +5.45 247.98 -0.78 
30 -3.30 +4.47 260.21 -0.76 
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1984 
MON. DAY 

MAY 01 
MAY 02 
MAY 03 
MAY 04 
MAY 05 
MAY 06 
MAY 07 
MAY 08 
MAY 09 
MAY 10 
MAY 11 
MAY 12 
MAY 13 
MAY 14 
MAY 15 
MAY 16 
MAY 17 
MAY 18 
MAY 19 
MAY 20 
MAY 21 
MAY 22 
MAY 23 
MAY 24 
MAY 25 
MAY 26 
MAY 27 
MAY 28 
MAY 29 
MAY 30 
MAY 31 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 M

M
H

M
M

M
H

H
M

M
M

  
EN. 
LAT. 

•1?56 
•1.56 
•1.56 
1.56 
1.56 
1.55 
1.54 
1.53 
1.53 
1.52 
1.51 
1.50 
1.49 
1.48 
1.47 
1.46 
1.45 
1.44 
L.43 
L.42 
L.41 
L.40 
L.40 
L.39 
L.39 
L.38 
L.38 
..37 
..36 
..36 
.35 

.34 

.32 

.31 

.29 

.27 

.25 

.23 

.21 

.18 

.16 

.14 

.11 

.09 

.06 

.04 

.01 

.99 

.96 

.94 

.92 

.90 

.88 

.87 

.85 

.84 

.83 

.81 

.80 

.78 

.76 

LUNAR 	PHYSICAL 	EPHEMERIS 

EARTH'S SELEN. 	SUN'S SELEN. 
LONG. 	LAT. 	OOLONG. 	LAT. 

FOR 	1984 

1984 
MON. DAY 

(continued) 

EARTH'S SELEN. 
LONG. 	LAT. 

SUN'S SELEN. 
OOLONG. 	LAT. 

o 
-4.15 +34.1 7 272°45 -0°74 JUL 01 -3?I.7 -5°65 297°66 +0°82 
-4.83 +1.88 284.68 -0.72 JUL 02 -1.92 -6.37 309.91 +0.85 
-5.33 +0.38 296.92 -0.69 JUL 03 -0.60 -6.69 322.16 +0.87 
-5.62 -1.17 309.15 -0.67 JUL 04 +0.70 -6.59 334.40 +0.90 
-5.68 -2.69 321.38 -0.64 JUL 05 +1.90 -6.06 346.63 +0.92 
-5.51 -4.08 333.60 -0.61 JUL 06 +2.94 -5.16 358.86 +0.95 
-5.07 -5.25 345.82 -0.58 JUL 07 +3.77 -3.95 011.07 +0.98 
-4.38 -6.13 358.04 -0.55 JUL 08 +4.39 -2.52 023.29 +1.02 
-3.43 -6.65 010.24 -0.52 JUL 09 +4.80 -0.96 035.49 +1.05 
-2.27 -6.77 022.44 -0.48 JUL 10 +5.01 +0.63 047.69 +1.08 
-0.95 -6.46 034.64 -0.45 JUL 11 +5.02 +2.17 059.89 +1.11 
+0.46 -5.72 046.82 -0.42 JUL 12 +4.84 +3.56 072.08 +1.14 
+1.86 -4.62 059.01 -0.38 JUL 13 +4.47 +4.74 084.27 +1.16 
+3.15 -3.23 071.19 -0.35 JUL 14 +3.92 +5.66 096.46 +1.19 
+4.23 -1.66 083.36 -0.31 JUL 15 +3.17 +6.29 108.65 +1.21 
+5.03 -0.01 095.54 -0.28 JUL 16 +2.25 +6.63 120.85 +1.22 
+5.50 +1.59 107.72 -0.25 JUL 17 +1.17 +6.66 133.05 +1.24 
+5.61 +3.06 119.91 -0.22 JUL 18 -0.04 +6.40 145.25 +1.25 
+5.38 +4.34 132.09 -0.19 JUL 19 -1.33 +5.88 157.46 +1.25 
+4.83 +5.37 144.29 -0.17 JUL 20 -2.62 +5.11 169.67 +1.26 
+4.01 +6.13 156.48 -0.15 JUL 21 -3.86 +4.12 181.89 +1.27 
+2.97 +6.61 168.69 -0.13 JUL 22 -4.96 +2.94 194.12 +1.27 
+1.79 +6.80 180.90 -0.11 JUL 23 -5.83 +1.61 206.35 +1.27 
+0.54 +6.71 193.12 -0.09 JUL 24 -6.38 +0.18 218.59 +1.28 
-0.72 +6.34 205.35 -0.08 JUL 25 -6.55 -1.31 230.83 +1.28 
-1.92 +5.70 217.58 -0.06 JUL 26 -6.28 -2.77 243.08 +1.29 
-2.99 +4.80 229.81 -0.04 JUL 27 -5.56 -4.12 255.33 +1.30 
-3.88 +3.66 242.05 -0.02 JUL 28 -4.42 -5.25 267.58 +1.31 
-4.56 +2.32 254.30 +0.00 JUL 29 -2.94 -6.07 279.84 +1.32 
-4.98 +0.84 266.55 +0.02 JUL 30 -1.25 -6.49 292.09 +1.33 
-5.15 -0.72 278.79 +0.05 JUL 31 +0.49 -6.48 304.34 +1.34 

-556 -2°28 291.04 +0°07 AUG 01 +2°15 -6°03 316?59 +1°6 
-4.69 -3.74 303.29 +0.10 AUG 02 +3.58 -5.20 328.82 +1.37 
-4.11 -5.01 315.53 +0.13 AUG 03 +4.72 -4.04 341.06 +1.39 
-3.32 -5.98 327.77 +0.16 AUG 04 +5.53 -2.65 353.28 +1.41 
-2.38 -6.60 340.00 +0.19 AUG 05 +6.00 -1.13 005.50 +1.43 
-1.33 -6.82 352.23 +0.22 AUG 06 +6.17 +0.42 017.71 +1.45 
-0.24 -6.61 004.45 +0.25 AUG 07 +6.09 +1.93 029.91 +1.47 
+0.86 -5.99 016.66 +0.29 AUG 08 +5.79 +3.32 042.11 +1.49 
+1.90 -5.00 028.86 +0.33 AUG 09 +5.30 +4.51 054.31 +1.51 
+2.85 -3.71 041.06 +0.36 AUG 10 +4.65 +5.47 066.50 +1.52 
+3.65 -2.20 053.26 +0.40 AUG 11 +3.86 +6.14 078.69 +1.54 
+4.28 -0.58 065.45 +0.43 AUG 12 +2.94 +6.53 090.87 +1.55 
+4.69 +1.05 077.63 +0.47 AUG 13 +1.88 +6.60 103.06 +1.55 
+4.87 +2.58 089.82 +0.50 AUG 14 +0.71 +6.39 115.25 +1.56 
+4.79 +3.94 102.01 +0.53 AUG 15 -0.56 +5.89 127.44 +1.56 
+4.44 +5.07 114.20 +0.56 AUG 16 -1.89 +5.15 139.64 +1.56 
+3.84 +5.92 126.40 +0.59 AUG 17 -3.22 +4.19 151.84 +1.55 
+3.01 +6.48 138.59 +0.61 AUG 18 -4.50 +3.04 164.04 +1.55 
+1.98 +6.75 150.80 +0.63 19 -5.64 +1.76 176.25 +1.54 
+0.81 +6.72 163.01 +0.64 AUG 20 -6.56 +0.37 188.47 +1.53 
-0.44 +6.41 175.23 +0.66 AUG 21 -7.16 -1.06 200.69 +1.52 
-1.71 +5.84 187.45 +0.67 AUG 22 -7.37 -2.47 212.91 +1.51 
-2.91 +5.01 199.68 +0.69 AUG 23 -7.10 -3.80 225.15 +1.51 
-3.97 +3.96 211.91 +0.70 AUG 24 -6.32 -4.95 237.38 +1.50 
-4.81 +2.71 224.15 +0.71 AUG 25 -5.05 -5.83 249.63 +1.50 
-5.38 +1.30 236.40 +0.73 AUG 26 -3.36 -6.34 261.87 +1.49 
-5.62 -0.21 248.65 +0.74 AUG 27 -1.39 -6.44 274.11 +1.49 
-5.51 -1.76 260.90 +0.76 28 +0.67 -6.09 286.36 +1.49 
-5.03 -3.25 273.15 +0.78 AUG 29 +2.65 -5.31 298.60 +1.49 
-4.23 -4.58 285.41 +0.80 AUG 30 +4.38 -4.18 310.84 +1.49 

AUG 31 +5.73 -2.79 323.07 +1.49 
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LUNAR PHYSICAL EPHEMERIS FOR 1984 (continued) 

1984 
MON. DAY 

SEP 01 
SEP 02 
SEP 03 
SEP 04 
SEP 05 
SEP 06 
SEP 07 
SEP 08 
SEP 09 
SEP 10 
SEP 11 
SEP 12 
SEP 13 
SEP 14 
SEP 15 
SEP 16 
SEP 17 
SEP 18 
SEP 19 
SEP 20 
SEP 21 
SEP 22 
SEP 23 
SEP 24 
SEP 25 
SEP 26 
SEP 27 
SEP 28 
SEP 29 
SEP 30 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

EARTH'S SELEN. 
LONG. 	LAT. 

SUN'S SELEN. 
OOLONG. 	LAT. 

o +6?67 -1°25 335?29 +1.50 
+7.17 +0.32 347.51 +1.50 
+7.30 +1.84 359.72 +1.51 
+7.09 +3.22 011.92 +1.51 
+6.61 +4.42 024.12 +1.52 
+5.93 +5.39 036.31 +1.52 
+5.08 +6.09 048.50 +1.53 
+4.09 +6.51 060.68 +1.53 
+3.00 +6.63 072.86 +1.53 
+1.81 +6.44 085.04 +1.52 
+0.56 +5.98 097.21 +1.52 
-0.75 +5.25 109.39 +1.50 
-2.09 +4.29 121.56 +1.49 
-3.41 +3.14 133.74 +1.47 
-4.67 +1.85 145.93 +1.46 
-5.81 +0.47 158.11 +1.44 
-6.74 -0.94 170.31 +1.42 
-7.38 -2.34 182.50 +1.40 
-7.65 -3.66 194.71 +1.37 
-7.47 -4.82 206.92 +1.35 
-6.79 -5.73 219.13 +1.33 
-5.60 -6.33 231.35 +1.32 
-3.97 -6.53 243.58 +1.30 
-2.00 -6.29 255.81 +1.28 
+0.14 -5.61 268.04 +1.26 
+2.25 -4.54 280.27 +1.25 
+4.17 -3.15 292.50 +1.24 
+5.73 -1.57 304.72 +1.22 
+6.86 +0.07 316.94 +1.21 
+7.53 +1.66 329.15 +1.20 

+7°75 +3°12 341°35 +1.19 
+7.59 +4.37 353.55 +1.19 
+7.09 +5.38 005.74 +1.18 
+6.33 +6.11 017.92 +1.17 
+5.38 +6.56 030.10 +1.16 
+4.28 +6.72 042.28 +1.15 
+3.07 +6.58 054.44 +1.14 
+1.80 +6.15 066.61 +1.12 
+0.49 +5.45 078.77 +1.11 
-0.82 +4.51 090.93 +1.08 
-2.11 +3.36 103.09 +1.06 
-3.35 +2.06 115.25 +1.04 
-4.50 +0.65 127.41 +1.01 
-5.51 -0.80 139.57 +0.98 
-6.34 -2.23 151.74 +0.95 
-6.91 -3.58 163.91 +0.92 
-7.16 -4.77 176.09 +0.89 
-7.03 -5.73 188.27 +0.86 
-6.49 -6.39 200.46 +0.83 
-5.51 -6.69 212.65 +0.80 
-4.13 -6.58 224.85 +0.77 
-2.42 -6.03 237.06 +0.74 
-0.51 -5.06 249.27 +0.71 
+1.45 -3.74 261.48 +0.69 
+3.31 -2.17 273.69 +0.66 
+4.91 -0.47 285.90 +0.64 
+6.16 +1.22 298.11 +0.61 
+6.98 +2.79 310.32 +0.59 
+7.36 +4.16 322.51 +0.57 
+7.32 +5.26 334.70 +0.55 
+6.92 +6.08 346.89 +0.54 

1984 	EARTH'S SELEN. SUN'S SELEN. 
MON. DAY LONG. LAT. OOLONG. LAT. 

01 
02 

+020 
+5.24 

+6%9 
+6.80 

359°07 
011.24 

+0?52 
+0.50 

NOV 03 +4.10 +6.71 023.40 +0.48 
NOV 04 +2.84 +6.34 035.56 +0.46 
NOV 05 +1.52 +5.70 047.72 +0.44 
NOV 06 +0.20 +4.80 059.86 +0.42 
NOV 07 -1.07 +3.69 072.01 +0.39 
NOV 08 -2.27 +2.41 084.15 +0.36 
NOV 09 -3.35 +1.00 096.29 +0.33 
NOV 10 -4.28 -0.48 108.44 +0.30 
NOV 11 -5.05 -1.96 120.58 +0.27 
NOV 12 -5.61 -3.37 132.72 +0.23 
NOV 13 -5.93 -4.62 144.87 +0.20 
NOV 14 -6.00 -5.65 157.02 +0.16 
NOV 15 -5.77 -6.39 169.18 +0.13 
NOV 16 -5.25 -6.78 181.34 +0.10 
NOV 17 -4.44 -6.77 193.51 +0.06 
NOV 18 -3.34 -6.36 205.69 +0.03 
NOV 19 -2.02 -5.53 217.87 +0-00 
NOV 20 -0.54 -4.34 230.06 -0.04 
NOV 21 +1.02 -2.85 242.25 -0.07 
NOV 22 +2.54 -1.18 254.45 -0.10 
NOV 23 +3.92 +0.55 266.65 -0.13 
NOV 24 +5.05 +2.22 278.84 -0.15 
NOV 25 +5.87 +3.70 291.04 -0.18 
NOV 26 +6.32 +4.94 303.23 -0.21 
NOV 27 +6.39 +5.87 315.42 -0.23 
NOV 28 +6.08 +6.48 327.60 -0.25 
NOV 29 +5.44 +6.77 339.77 -0.27 
NOV 30 +4.53 +6.75 351.94 -0.30 

DEC 01 +3°40 +6°44 004°11 -0°32 
DEC 02 +2.13 +5.87 016.26 -0.34 
DEC 03 +0.79 +5.05 028.41 -0.36 
DEC 04 -0.53 +4.01 040.56 -0.38 
DEC 05 -1.77 +2.78 052.70 -0.41 
DEC 06 -2.86 +1.42 064.83 -0.44 
DEC 07 -3.77 -0.04 076.97 -0.46 
DEC 08 -4.45 -1.53 089.10 -0.49 
DEC 09 -4.88 -2.97 101.23 -0.52 
DEC 10 -5.05 -4.28 113.35 -0.55 
DEC 11 -4.96 -5.39 125.49 -0.58 
DEC 12 -4.64 -6.21 137.62 -0.61 
DEC 13 -4.12 -6.69 149.76 -0.64 
DEC 14 -3.42 -6.77 161.90 -0.67 
DEC 15 -2.57 -6.46 174.05 -0.70 
DEC 16 -1.63 -5.75 186.21 -0.73 
DEC 17 -0.61 -4.68 198.37 -0.76 
DEC 18 +0.46 -3.31 210.54 -0.78 
DEC 19 +1.53 -1.74 222.72 -0.81 
DEC 20 +2.57 -0.06 234.91 -0.84 
DEC 21 +3.51 +1.61 247.09 -0.87 
DEC 22 +4.31 +3.16 259.28 -0.89 
DEC 23 +4.89 +4.48 271.47 -0.92 
DEC 24 +5.21 +5.52 283.66 -0.94 
DEC 25 +5.23 +6.24 295.85 -0.96 
DEC 26 +4.93 +6.62 308.03 -0.98 
DEC 27 +4.31 +6.68 320.21 -1.00 
DEC 28 +3.42 +6.44 332.39 -1.02 
DEC 29 +2.30 +5.92 344.56 -1.04 
DEC 30 +1.03 +5.15 356.72 -1.05 
DEC 31 -0.32 +4.18 008.87 -1.07 

5
5

5
5

5
5

5
5

5
5

5
5

5
5

5
U

5
55

55
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1984 LUNAR PHYSICAL EPHEMERIS  

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

Introduction 

    

50 
48 

 

     

46 

    

    

Observers of the Moon require the values of several variable lunar quahtities 
in order to plan and interpret their observations. Most frequently, they need the 
Earth's selenographic longitude and latitude, and the Sun's selenographic colongi-
tude and latitude. These values are given for 0 hours, U.T., for each day of the 
year in The Astronomical Almanac, prepared annually by the U.S. Naval Observatory. 
Unfortunately, the price of this publication increases each year; and the almanac 
is difficult to obtain much before the beginning of the year in question. Thus, 
for use in the Luna Incognita program, the writer has written a BASIC-language 
Apple-II computer program to generate these data. They are presented here on pages 
142-144 for use by A.L.P.O. lunar observers in general who may not have access to 
The Astronomical Almanac for 1984. This table for 1984 is a continuation of a 
similar table for 1983 (JALP0,;11, 11-12 (Mar., 1983), 250-254), where additional 
information on interpolation methods, and on the accuracy of the table, is given. 

44 

  

    

42 
39 
36 
33 
30 
27 
23 
20 
16 
13 
10 
06 
03 

  

    

Quantities 00  
04 
07 	 The Earth's selenographic longitude and latitude specify the position on the 
10 	 Moon where the Earth's center is overhead (these are also called "geocentric 
13 	 librations"). Their sign conventions are that positive longitudes are lunar east 
15 	 (i.e., toward Mare Crisium) and negative longitudes are lunar west. With latitude, 
18 	 positive indicates north and negative indicates south. The values of these 
21 	 librations are useful, for example, in determining which limb areas are best 
23 	 presented on a given date. Observers should note, though, that these quantities 
25 	 are strictly accurate only when the Moon is in one's zenith. The apparent 
27 	 (topocentric) librations at a given site may be as much as one degree different 
30 	 from the geocentric ones if the Moon is near the horizon. The procedure for making 

this correction is given on pages 322, 324, and 325 in The Explanatory Supplement  
'32 	 to the Astronomical Ephemeris and the American Ephemeris and Nautical Almanac  
34 	 (London: Her Majesty's Stationery Office, 1961; Rev. 1977). 
36 	 The selenographic coordinates of the Sun, which describe the Moon's lighting 
38 	 conditions, are independent of the observer's position. Colongitude refers to the 
41 	 lunar longitude of the sunrise terminator (strictly speaking, its longitude on the 
44 	 Moon's equator). It is measured from 0 through 360 degrees westward starting at 
46 	 the mean center of the disk. Colongitude is approximately Ov at First Quarter, 90° 
49 	 at Full Moon, 180° at Last Quarter, and 270° at New Moon. For trigonometric 
52 	 computations, it helps to know that the actual longitude of the Sun (i.e., the 
55 	 lunar noon meridian) is given by subtracting the colongitude from 90°. The 
58 	 latitude of the Sun is measured in the same manner as the latitude of the Earth. 
61 	 All quantities are given for 0 hours Universal Time (U.T.) of each day, and 
64 	 should be interpolated for the actual time of observation. Final results are 
67 	 usually rounded to 0?1. 
70 
73 	 GALILEAN SATELLITE ECLIPSE TIMINGS: 1975-1982 REPORT (concluded) 
76 
78 	 By: John E. Westfall, A.L.P.O. Assistant Jupiter Recorder, Eclipse Timings 
81 
84 	 Foreword lzy Editor. Earlier portions of this article appeared in Journal  
87 	 Vol. 30, Nos. 3-4, pp. 45-53 and Vol. 30, Nos. 5-6, pp. 105-115. A re- 
89 	 examination of that material may make the present installment of the article much 
92 	 more meaningful. Observers wishing to participate in this useful program should 
94 	 contact Dr. Westfall for instructions and observing-forms and should use the table 
96 	 of Jovian satellite eclipse predictions in Journal A.L-P.O-. Vol. 30, Nos. 3-4, pp. 
98 	 54-55. 
00 
02 	 VII. CONCLUSIONS 
04 
05 	 A. Comparison of Eclipse Timings with Ephemerides  
07 

The eclipse timings differ significantly from the predictions published in The 
Astronomical Almanac for almost every Galilean satellite in almost every appari-
tion. The only cases where significant disagreement was not found were for Gany- 
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This book has a number of sections related to astronomy, which you would hence 
be interested in reading. They are as follows: "Are We Alone in Space?", "Learn-
ing to Deliver: The Space Shuttle", "Why is the Sky Blue?", "Black Holes in 
Space", and "Dressing for Space". 

The Crust gf Our Earth, by Chet Raymo. Prentice Hall, Inc, Englewood Cliffs, 
New Jersey 07632. 1983. 135 pages, illustrated. Size 8 1/2" X 11". Price $12.95 
paperbound, $22.95 cloth. Notes by J. Russell Smith. 

This book is called "An Armchair Traveler's Guide to the New Geology", and it 
is an appropriate name. After an Introduction, the author covers his subject in 
sixty short chapters. There is a suitable Glossary from atmosahere to viscosity. 

A LUNAR NOMOGRAM  

By: Pablo Daumas Ladouce, University of Asuncin, Paraguay 

Edited by John E. Westfall, A.L.P.O. Lunar Recorder 

Using the Nomogram 

The lunar nomogram that is reproduced here as Figure 27 on page 167 allows one 
to estimate the Moon's phase, age, and local meridian crossing time for any date 
from A.D. 0 (1 B.C.) to A.D. 1999. Its possible uses include "predicting" past 
values of these quantities in historical studies, and predicting future values in 
the planning of observations. 

Summary instructions, along with two examples, are given at the foot of Figure 
27. Users should note that "Phase" is expressed in 24ths (i.e., New Moon = 0 or 
24, Full Moon = 12). Also, "Centuries" refers to the first two digits of a year 
(00-19), and "Year" to the last two digits (00-99). Thus, 1983 is Year "83" of 
Century "19". One day should be added to any leap year date after February 28th. 
Unless specifically designated "J" (Julian) or "G" (Gregorian), centuries 00-14 are 
Julian and 16-19 are Gregorian. Dates and times (except for local meridian cross-
ing) are in Universal Time (U.T.). 

The reading of the nomogram requires that diagonal lines be drawn between 
specific points; to avoid marking the nomogram itself, tracing paper may be used. 
In order to prevent these diagonals from passing out of the vertical range of the 
nomogram, several scales are condensed and repeated (Cols. 5-8); in using these 
columns, select the numerically-correct entry that produces a diagonal which does 
not intersect the top or the bottom of the nomogram. Such correct locations in 
Cols. 5-8 are referred to below as belonging to the "appropriate scale." The 
detailed procedures for reading the nomogram are as follows: 
A. For Years 0000-1899. 

1. Find Dav (including fraction thereof) in Col. 1. 
2. Find Month in appropriate scale in Col. 6. 
3. Extend Day-Month line to the right to Col. 9, finding BEA (Reference 

Point a) 
4. Find "19" in appropriate scale in Col. 5. 
5. Extend RPa-"19" line left to Col. 1, finding Blab (Reference Point b). 
6. Find Cent. in appropriate scale in Col. 5. 
7. Extend RPb-Cent. line right to Col. 9, giving RPc (Reference Point c). 
8. Find Year in appropriate scale in Col. 8. (Use its location in Col. 7.) 
9. Extend RPc-Year line left to Cols. 2-3-4. Read lunar age in Col. 2, 

phase (in 24ths) in Col. 3, and local meridian crossing time (local 
mean solar time, 00"-24") in Col. 4. 

B. For Years 1900-1999. 
(Steps 1-3 as above.) 
4. Find Year in appropriate scale in Col. 8. 
5. Extend RPa-Year line left to Cols. 2-3-4. Read age, phase, and local 

meridian crossing time as in Step 9 above. 

Constructing the Nomogram 

The nomogram reproduced here is necessarily much reduced, making it more 
difficult to read accurately. It is not difficult to construct a larger and thus 
more accurate version. In making one's own nomogram, the proportions (height:width 
ratio) are arbitrary, although a square nomogram (height = width) will give more 
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accurate results than an elongated or flattened outline. Once a width and height 
have been selected, however, the horizontal positions of columns and the vertical 
positions of reference marks ("ticks") must be placed precisely in terms of the 
width and the height. In the instructions and tables which follow, the height is 
designated h and the width w. Thus, the nomogram's top is at 0.0000h, the bottom 
at 1.0000h, the left margin at 0.0000w, and the right margin at 1.0000w. 

The vertical columns are drawn from 0.0000h to 1.0000h, except for columns 1 
and 6, which extend to 1.0159h and 1.0305h respectively. Their horizontal 
positions are: 

Col. 1 	at 0.0000w 	 Col. 6 	at 0.5000w 
2-3-4 	at 0.1667w* 	 7-8 	at 0.5833w 
5 	at 0.3333w 	 9 	at 1.0000w 

The vertical locations of values and their reference marks in the columns, 
expressed as 1, where y is given in h-units, are: 

Col. 1. y = (day - 1)/29.53059; 
Col. 2. y = Age/29.53059; 
Col. 3. y = Phase/24; 
Col. 4. Use same ticks as for Col. 3, where Time = Phase + 12 (for Phases 00-11) 

or Time = Phase - 12 (Phases 12-23). 
Col. 5. y = (29.53 - Ageo)/88.59, where Ageo  is the age at 00 U.T. on Jan. 1 of 

the beginning year (00) of each century. These y-values are given in 
Appendix Table A. This scale is condensed and repeated three times, so 
also plot y' = y + 0.3333h and y" = y + 0.6667h. 

Col. 6. Plot months at the following y-values: 

Jan.; 0.5295h,1.0295h Jul.; 0.4649h,0.9649h 
Feb.; 0.5045h,1.0045h Aug.; 0.4399h,0.9399h 
Mar.; 0.5305h,1.0305h Sep.; 0.4151h,0.9151h 
Apr.; 0.5058h,1.0058h Oct.; 0.4072h,0.9072h 
May ; 0.4976h,0.9976h Nov.; 0.3822h,0.8822h 
Jun.; 0.4728h,1.9728h Dec.; 0.3743h,0.8743h 

Col. 7. y = ("Code"/480) + 0.0295; also plot tigks at y' = y + 0.5000h. 
Col. 8. y = Age1/59.06, where Age1  = Age at 00 U.T. on Jan. 1 of each year from 

1900 to 1922. These y-values are given in Appendix Table B. This scale 
is repeated twice, so also plot y' = y + 0.5000h. 

Col. 9. y = (RPa - 100)/295.3. 

The tick marks whose locations are so calculated should then be plotted and 
labeled as on the nomogram version given here. 

Accuracy and Corrections 

This nomogram has been designed for ease of use, necessitating two compromises 
in its accuracy: 

1. It refers to the position of the "Mean Moon", ignoring variations in the 
Moon's motiop caused by its orbital eccentricity. The resulting error can reach 
3°14 (i.e., 10126 in age, 0.21/24 in phase, and 13 mins. in meridian crossing time). 

2. The time of local meridian crossing (upper transit) is based on the Moon's 
position at the time originally selected, rather than on its position when it 
actually transits. Spot checks for 10 dates in 1983 gave the following errors in 
this quantity: 

012 U.T. 8 to 61 minutes early (mean = -33, standard deviation = ± 22); 
12 U.T. 37 min. early to 36 min. late (mean = -9); 
24n U.T. 13 min. early to 60 min. late (mean = +15). 

For the same 19 dates, the root-mean-square errors for the other two desired 
quantities were ± 0:46 for age and ± 0.37/24 (0.016) for phase. These provide for 
all sources of error, including plotting and reading of values. 

Another source of error which is serious only for dates far in the past is 
caused by the difference between Ephemeris Time (E.T.) and Universal Time (U.T.). 
The Moon's actual motion is described in terms of E.T., while U.T. is defined by 

*This value is somewhat arbitrary but provides an equal spacing among Cols. 1-6; 
it influences the placement of Cols. 7 and 8. 
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the Earth's rotation period, which varies over time. For greater accuracy, one 
should add the following values to U.T. when one locates "Date" in Col. 1. (For 
specific years, interpolate values from this table.) 

Year T Year T Year T 

0000 2h38m  0700 58m  1400 7m  
0100 2 20 0800 48 1500 4 
0200 2 04 0900 38 1600 1 
0300 1 49 1000 30 1700 0 
0400 1 35 1100 23 1800 0 
0500 1 	21 1200 16 1900 0 
0600 1 09 1300 11 2000 1 

Because U.T. is used as a standard, the time of local meridian crossing (which 
is based on the Earth's rotation) should not be corrected for the E.T. - U.T. 
difference. Local meridian crossing times are affected by the observer's 
longitude, however. The small correction scale in the lower-right portion of the 
nomogram gives this correction, but it is difficult to read accurately. The table 
below gives appropriate corrections to apply for the observer's longitude. This 
correction should be added for west longitudes and subtracted for east longitudes. 

Long. Corr. 	Long. Corr. 	Long. Corr. 

0-3°  Om  56-62°  8m 115-1210  16m  
4-11 1 63-70 9 122-129 17 
12-18 2 71-77 10 130-136 18 
19-25 3 78-84 11 137-143 19 
26-33 4 85-92 12 144-151 20 
34-40 5 93-99 13 152-158 21 
41-48 6 100-107 14 159-166 22 
49-55 7 108-114 15 167-173 23 

174-180 24 

Thus, to obtain as accurate a local meridian crossing time as possible, one 
should apply the longitude correction given above as well as the lunar position 
correction given earlier. 

Finally, phase is expressed in units of 24ths in order to conform with the 
ticks for local meridian crossing time. Observers may be more familiar with phase 
expressed in terms of percent of the disk which is illuminated, or in terms of 
solar colongitude. The table below converts the nomogram's phases into these 
units. 

Phase 
Approx.*Percent 
Colong. 	Illum. Description Phase 

Approx.*Percent 
Colong. 	Ilium. Description 

0/24 270° 0% New Moon 12/24 090° 100% Full Moon 
1 285 2 Waxing Cres. 13 105 98 Waning Gibb. 
2 300 7 II 	 II  14 120 93 II 	II 

3 315 15 II 	 II  15 135 85 it 	II 
4 330 25 II 

	 " 16 150 75 It 	IT 
5 345 37 II 

	 " 17 165 63 II 	 II 

6 000 50 First Quarter 18 180 50 Last Quarter 
7 015 63 Waxing Gibb. 19 195 37 Waning Cres. 
8 030 75 II 	 II  20 210 25 II 	II 

9 045 85 II 	 II  21 225 15 ft 	 II 

10 060 93 it 	II 22 240 7 u 	n 

11 075 98 II 	 II  23 255 2 II 	 II 

*Subject to a maximum error of ± 7°. 

Appendix. Tables for Nomogram Columns 5 and 8. 

Table A. y-Coordinates of Centuries for Column 5. 

Notes: Repeat ticks, using y' = y + 0.3333h and y" = y + 0.6667h. J = Julian 
Calendar; G = Gregorian Calendar. Century 20 has been added to extend the nomo-
gram's usefulness through the year 2099. 

Ft 
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NOMOGRAM giving the PEASE. AGE and LOCAL MERIDIAN CROSSING TINE 
of the MEAN MOON for every day of the Christian Era. 

(Julian end Gregorian Calendars) 
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-Julian Cale War Centuries (from 15th): read at left of Column 5.- 
-Gregorian Cal. (from Oct. 1501 1582), Col. 5 right• take .150- for Century 1501. 

• For Centuries preceding 1900: Day-Month-Rfa-^19.-lifb-Cent-SPe-Year. M 0 0 0, 

	

'follow columns: 	1 	6 	9 	5 	1 	5 	9 7-8 	2-3-4 
Example I.- For December )06 1688 (leap year, add 1 day. Deo. 32) we find 	MOON 
Mae* 06, Age 7,3daya, Meridian Crossing Time (local) 18 hours.. 

• For Century 1900: Day-Month-RPa-Tear- M 0 0 N. 
follow columns: 	1 	6 	9 	7-8 	2-3-4 

EXamplo II.- For Decornb•r 316  1982 at 00ha. GT: Phase 12,5/246 of cycle. 
Age 15,2 days, nor1dinn Crossing Ti.,. (local) 00ha. 50m.- 

e-Al1 hundreth years (exe•pt 	1700, 1800 and 1900 Gregorian Calendar). proceed with the day before  from January 1st to February 29th,..: 
-All other leap years: nrucood with the following day  after February 29th, Re-

member: in Gregorian Calendar 1700. 1800 end 1900 are not leap years.. 
• Cod• (001.'3 • Lunar 07.200 ( 1/24th x 10) At 00hs (GT) of Jan. 10.; road as follows, 

a.. col. 7-8: ror1924(-) 19,25,1943(w) 19.5, 1962 (..) 19,75; 1905/81( -) 20,0.- 

Figure 27. Lunar nomogram contributed by Pablo Daumas Ladouce. See text on pg. 
164 et sec. for its construction and use. 

Century 	I 	Century 	Y 	Century 	I 

00J 	.2755h 	09J 	.0475h 	18J 	.1483h 
01J 	.3170 	10J 	.0974 	19J 	.2056 
02J 	.0352 	11J 	.1392 	20J 	.2628  
03J 	.0893 	12J 	.1916 	15G 	.1163 
04J 	.1317 	13J 	.2460 	16G 	.1717 
05J 	.1795 	14J 	.2890 	17G 	.2165 
06J 	.2355 	15J 	.0034 	18G 	.2725 
07J 	.2829 	16J 	.0588 	19G 	.0077 
08J 	.3257 	17J 	.1036 	20G 	.0649 
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Sources for table at bottom of pg. 167: 
00-16--Herman H. Goldstine (1973). New and Full Moons. 1001 B.C. to 
A.D. 1651. Memoirs of the American Philosophical Society, Vol. 94. 
Philadelphia: American Philosophical Society. 
17-20--Jean Meeus (1963). Svzvizies Tables. Kessel-lo, Belgium: Kes-
selberg Sterrenwacht. 

Table B. y-Coordinates of Years for Column 8. 

Note: Repeat ticks using y' = y + 0.5000h 

Year y Year Year y Year y Year 

00 .0000h 20 .1575h 40 .3547h 60 .0384h 80 .2140h 
01 .1680 21 .3607 41 .0520 61 .2308 81 .4101 
02 .3496 22 .0430 42 .2392 62 .4065 82 .0901 
03 .0312 23 .2272 43 .4064 63 .0840 83 .2763 
04 .2179 24 .4064 44 .0828 64 .2653 84 .4653 
05 .4194h 25 .1001h 45 .2763h 65 .4929h 85 .1595h 
06 .0985 26 .2753 46 .4573 66 .1502 86 .3390 
07 .2757 27 .4517 47 .1383 67 .3349 87 .0161 
08 .4509 28 .1300 48 .3253 68 .0144 88 .1913 
09 .1443 29 .3303 49 .0240 69 .2086 89 .3849 

10 .3224h 30 .0124h 50 .2066h 70 .3838h 90 .0632h 
11 .0020 31 .1990 51 .3842 71 .0604 91 .2460 
12 .1873 32 .3818 52 .0608 72 .2384 92 .4328 
13 .3910 33 .0772 53 .2530 73 .4382 93 .1314 
14 .0721 34 .2533 54 .4306 74 .1197 94 .3143 
15 .2526h 35 .4285h 55 .1097h 75 .3065h 95 .4924h 
16 .4289 36 .1055 56 .2946 76 .4897 96 .1692 
17 .1221 37 .3019 57 .4985 77 .1852 97 .3615 
18 .2978 38 .4866 58 .1796 78 .3617 98 .0384 
19 .4771 39 .1688 59 .3607 79 .0384 99 .2179 

Sources: 	00-59--Berenice L. Morrison (1966). Phases of the Moon 1800-1999.  
United States Naval Observatory Circular No. 112. Washington, DC: U.S. 
Naval Observatory. 
60-84--Individual annual issues of The American Ephemeris and Nautical  
Almanac (1960-80) and The Astronomical Almanac (1981-84). 
85-99--Meeus op. cit. 

METEOR TRAILS 

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

The Meteor Section continues to grow; and the time has come to announce the 
birth of its first offspring, a new A.L.P.O. newsletter that will be dedicated in 
considerable part to meteors. If you are interested in joining the Meteor Section, 
participating in its programs, and in receiving this newsletter, simply send some 
20-cent stamps (not SASE's, just stamps); and I'll be happy to add you to the 
mailing list. To join the Section, of course, you must be a member of the A.L.P.O. 

We have had some reports on this year's Quadrantid shower, and those who 
watched it agree that'it was the most successful one in recent years. There was 
some uncertainty in the literature as to when the hour of maximum would occur this 
year, with different sources predicting different hours all through the night of 
maximum. Our group, consisting of Rolf Meier, Linda McRae, Gerald Schieven, and 
me, observed for 2 hours on a (relatively) balmy January morning from Jarnac 
Observatory, and saw 180 meteors. I'd be happy to hear from anyone else who 
observed the Quadrantids and who has not yet reported. 

The two main Spring showers are the Lyrids, which peak at one day before a 
Last Quarter Moon on April 22. Two weeks later come the Eta Aquarids, which will 
be competing with a bright First Quarter Moon but which of, course, would be out of 
the way before the best, post-midnight observing occurs. 

If you would like to observe these showers and send your results to the Meteor 
Section, please use the following format. For a single observer: Please record 
for each meteor the brightness, to half a magnitude, and whether it belongs to the 
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LUNA INCOGNITA TECHNICAL REPORT  I: 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 1. 	Primary Control Points. 

Description Longitude Latitude 
Radius 
Vector 

Relative 
Height 

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 Ntiggerath 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 Manzinus 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 "±". The 
horizontal standard error ("Horiz. S.E.") is the combined position uncertainty due 
to the longitude and latitude standard errors. Under "Description", P indicates a 
peak; C, 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 (P) and 
secondary (.5) 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 	 18  4 km. (2 points); 
Arthur 1962 	 4  6 km. (23 points); 
Arthur et al. 1965, 1966 	 7  3 km. (10 points); 
Arthur 1968a, 1968b 	 6  8 km. (3 points); 
Watts 1963 	 19  9 km. (6 points). 

Only the Baldwin 1963 and 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 CR5 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 seq. 

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 	 3  7 km. (2 points); 
Arthur 1968a, 1968b 	 2  9 km. (3 points); 
Watts 1963 	 3  5 km. (6 points); 
Total 	 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 cm.), a 
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Point 
No. Photo Pairs 

Table 2. Secondary Control Points 

Rel.Height 
(km.) Description Poix Longitude Latitude 

Horiz. 
S.E. 
(km.) Radius Vector 

S1 1/3,3/6 -102?492±2°420 -85°656±0061 5.86 1.00147±.00198 +2.56±3.44 P;S. of -212.1 
Drygalski Q;NW. 
of 2 peaks. 

533 

S2 1/3,1/19, -97.271±1.471 -86.165±.020 3.04 1.00215±.00084 +3.73±1.46 P;S. of S34 
3/6,3/19, Drygalski Q;SE. 
6/19 of 2 peaks. S35 

S3 6/23,17/21, -95.682±0.632 -60.476±.230 11.74 1.00477±.00087 +8.29±1.51 P;SW. of 
24/25 Arrhenius P. 

S4 6/18,7/18 -95.150.0.733 -64.084-1%068 9.94 1.00616±.00003 +10.71±0.05 P;W. rim of 
Hausen. 

S5 20/25,24/25 -91.587'1'0.020 -56.519±.002 0.34 0.99973±.00186 -0.47±3.23 C;Arrhenius. S36 

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. 537 
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). 

538 

S39 

S8 4/13,4/16, -86.459.10.835 -77.351±.029 5.62 1.00125±.00175 +2.17±3.04 P;N. wall of suo 
4/19 Drygalski. 

S9 6/7,16/17 -82.745±0.386 -67.699±.025 4.51 1.00496±.00085 +8.62±1.48 P;SE. rim of 
Hausen. 541 

S10 5/18,7/21, -73.937'4.417 -51.122'1%102 8.52 1.00297±.00055 +5.16±1.21 C;Inghirami G. 
9/17 S42 

511 6/20,7/22 -73.845±0.192 -58.945±.138 5.15 1.00067±.00130 +1.16±2.26 P;Pingre 543 
(P S. of Cntr.) 

S12 7/22,17/21 -71.618±0.091 -60.0114%243 7.50 1.00216±.00046 +3.75±0.80 C;Pingre F. S44 
S13 9/17,20/21 -71.128±0.230 -49.940±.041 4.66 1.00154±.00091 +2.68±1.58 C;Inghirami F. 
S14 3/7,7/19 -68.839=0.747 -67.707±.114 9.30 0.99937±.00149 -1.10±2.59 C;Bailly F. S45 
515 1/3,1/13, -67.662±0.493 -83.646±.022 1.78 1.002961%00053 +5.14±0.92 P;W. of Cabaeus. 

3/6,3/11, 
11/13 546 

547 
S16 6/22,7/23 -65.307±0.563 -61.404±.226 10.67 1.00197±.00035 +3.42±0.61 C;Bailly Y 

(Cntr.). S48 
S17 6/18,7/19 -59.184'1'0.338 -65.904±.145 6.07 0.99872±.00115 -2.22±2.00 C;Bailly G. S49 
S18 6/25,7/15, -58.703±0.661 -69.368±.161 8.59 1.00066±.00100 +1.151'1.74 C;Bailly A. 550 

7/25,17/23 
519 1/5,5/6 -58.491±1.118 -71.767±.175 11.86 1.00203-1.00110 +3.53±1.91 C;Legentil G. 
S20 3/6,3/7, -57.029=0.612 -69.867±.101 7.09 0.99973±.00086 -0.47±1.50 C;Bailly 0. S51 

3/19,6/7  
552 

S21 1/3,2/8, -55.135±0.344 -75.831±.103 4.04 1.00322±.00040 +5.60±0.70 P;NNW. rim of 
3/6,3/7 Casatus E. 

522 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. 
3/7,5/6,5/7, 
6/7  mc 

S23 1/5,5/6,5/7, -53.475±0.082 -71.339±.018 0.96 0.99972±.00027 -0.49±0.47 C;Wilson A. it 
6/7  re 

S24 1/3,3/6,3/7, 
4/5  

-52.188±0.590 -74.785±.057 5.01 1.00217±.00073 +3.77±1.26 C;Legentil A. it 

S25 1/5,1/15, -49.374±0.884 -68.774±.138 7.39 1.00205±.00093 +3.56±1.61 C;Kircher E. pr 

5/6 1i 
be 

326 2/8,2/15, _48.856±0.427 -76.081±.092 4.18 1.00325±.00050 +5.65±0.87 P;W. wall of mc 
8/12,12/15 Casatus D. th 

527 1/3,1/10, -45.675±0.207 -72.177±.067 2.80 0.99858±.00056 -2.47±0.97 C;Wilson C. 3. 

S28 
3/6,3/7,6/7  
1/3,2/8, -40.890±0.343 -74.920±.101 4.09 0.99885±.00057 -2.00±0.99 C;Casatus K. 

be 

3/4,3/7 
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 

3/7,6/8 E. 
530 1/3,2/3 -33.773±0.590 -83.347±.081 3.22 1.00336±.00140 +5.84±2.43 P;N. wall of Ar 

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 Ar 

E. 
S32 1/3,1/8,2/3 

2/8,3/4,3/6, 
-32.141±0.108 -74.051±.039 1.49 1.00048±.00030 +0.83±0.52 C;Casatus J. 

Ar 

3/7,4/8,6/7, 
6/8,7/8 Ar 

Ar 
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Table_ 2. Secondary Control P_o_intz (continued) 

%int 
Photol E3iLi Longitude 

Boriz. 
S.E. 
(km.) Radius Vector 

Fzight 
Descrintio• 

323 1/3,2/5,6/8 -21°467=0°694 -81°133=°102 4.48 0.999681.00078 -0.5611.36 C;S. wall rim of 
Newton A. 

534 1/3,2/3 -20.838=0.821 -83.3761.186 6.33 1.000861.00108 +1.50=1.88 C;NE. of 
Cabaeus. 

335 1/3,2/3,6/8 -17.540=0.370 -76.4261.051 3.06 0.998741.00064 -2.1911.11 P;Newton CP 
(W.peak; SW. 
wall of Newton 
D). 

336 12/14,12/15, -13.565=0.034 -87.9812.005 0.16 1.002461.00029 +4.28=0.50 P;S. of 
1 4/15 Malapert. 

337 1/3,1/16, -10.252=0.218 -31.0552.145 4.52 1.006481.00108 +11.2511.98 P;ENE. wall of 
2/3,2/16 Newton B. 

338 1 /13,2/3, - 7.189=0.397 _74.4482.299 9.62 0.998561.00121 -2.50=2.11 C;Near Cntr. of 
8/14 Short. 

339 1/3,3/7 - 6.621=0.183 -70.2881.257 8.03 1.001641.00100 +2.85=1.74 P;Moretus CP 
(W.peak). 

340 1/3,2/15, - 4.632=0.381 -75.3931.205 6.87 1.000121.00114 +0.2111.98 C;SSE. inner 
13/14 wall of Short. 

541 1/2,1/3,2/3 2.034=0.486 -85.8381.316 9.55 1.00222=.00097 +3.9611.69 ?;S. wall of 
Malapert. 

342 1/3,2/3, + 8.116=0.430 -77.1242,204 6.96 1.001582.00094 42.751.63 C;Schomberger G. 
8/14 

343 1/3,2/3, 8.410=0.034 -75.648=.179 5.44 1.002421.00111 .4.21=1.93 C;Simpelius J. 
3/12 

344 1/3,2/3 +11.52610.103 -77.0421.225 6.88 1.000762.00139 .1 .3312. 41  C;E. of 
Simpellus G. 

345 1/3,1/8, +14.547=0.132 -79.668=.082 2.50 0.998081.00094 _3.33=1.63 C;Schomberger K. 
2/3,2/8 

346 1/13,2/13 +17.116=3.172 -80.5192.144 4.45 1.001531.00118 4.9612.05 C;Schomberger 
$47 1/13,2/13, +25.188=0.206 -78.910=.113 3.62 0.998321.00088 -2.92=1.53 C;Schomberger 4. 

12/13 
548 1/15,12/15 +35.102=0.968 -60.9531.256 9.04 0.99794=.00132 _3.58=2.29 C;Scott E. 
349 1/3,1/8 +51.31822.589 -85.2182.143 7.86 0.99748=.00095 _4.38-11.65 C;Scott A. 
350 1/13,1/15, +54.999=0.801 -83.0581.055 3.38 0.99890=.00067 -1.91=1.16 C;SSE. inner 

1/16 wall of Scott. 

351 1/16,2/16 +69.79815.570 -89.1541.039 2.76 0.998792.00041 -2.1010.71 ?;S. of 
Amundsen. 

552 12/13,12/16 +75.04921.783 -83.0311.042 6.58 1.001312.00104 4.28=1.81 P;NNW. wall of 
Am• 

more realistic estimate of the error of placing the tablet's stylus upon a feature 
in a lunar photograph is perhaps 1/60 inch (0.04 cm.). Given that the mean lunar 
radius of the photographs used was 41 cm., 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 photocgraphs 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 	 Primary 
Photo 	 U.T. 	Librations 	 Solar Control 
No.  Contributor Date 	Time Long. Lat. Colong. Lat. Points  

1 Troiani 	07/08/79 05:45 -5°45 -5?54 073°64 -1°29 P7,P8,P12 
2 McDavid 	07/25/80 03:55 -4.38 -5.48 062.36 -0.54 P7,P8,P10 
3 	Korintus 	07/03/77 	07:00 +5.72 -5.07 113.83 	-1.51 	P7,P8,P12 

	

4 Korintus 	01/30/78 09:28 -5.93 -0.66 166.45 +1.31 P2,P7,P8 

	

5 Korintus 	07/01/77 06:34 +2.20 -5.46 089.21 	-1.49 P2,P4,P8 

	

6 Korintus 	02/27/78 10:20 -5.26 -1.85 147.56 +0.75 P2,P5,P7 

	

7 Wessling 	09/16/73 10:25 -4.15 -4.86 140.97 -1.51 P2,P5,P7 

	

8 Korintus 	08/09/76 05:52 +4.50 -5.80 075.89 	-1.53 P7,P11,P13 

	

9 Korintus 	07/04/77 07:01 +6.95 -4.35 126.02 	-1.52 P2,P8,P9 
10 	Korintus 	07/29/77 	05:14 +1.90 -5.61 070.81 	-1.45 	P2,P4,P8 

	

11 Korintus 	03/25/78 05:32 -4.54 +0.29 101.84 +0.09 P2,P7,P8 

	

12 Korintus 	05/30/80 07:14 -4.48 -5.30 099.58 -1.52 P3,P7,P11 

	

13 Roginski 	07/03/77 05:11 +5.91 -5.12 112.88 	-1.51 P7,P11,P14 
14 Paliski 	07/27/77 03:30 -1.28 -4.71 045.55 -1.46 P11,P12,P13 
15 Paliski 	08/28/77 05:45 -+4.24 -4.24 077.54 	-1.01 P4,P7,P12 

	

16 Goodrich 	07/12/76 	04:46 +5.31 -5.51 093.09 	-1.48 P7,P8,P13 
17 Gardner 	07/18/76 08:30 +1.82 -1.68 168.19 	-1.52 P2,P5,P8 
18 	Korintus 	07/03/77 	06:58 +5.73 -5.07 113.80 	-1.51 	P3,P8,P9 

	

19 Goodrich 	07/17/76 07:26 +3.27 -2.95 155.44 -1.52 P7,P8,P10 
20 	Korintus 	05/05/77 	07:08 +1.82 -3.76 113.05 	-0.56 	P1,P2,P4 

	

21 Korintus 	07/02/77 06:06 +4.29 -5.43 101.15 	-1.50 P1,P6,P8 
22 	Korintus 	04/09/77 	08:57 +4.86 -5.31 156.69 +0.12 	P1,P2,P9 

	

23 Korintus 	04/09/77 09:01 +4.85 -5.31 156.73 +0.12 P1,P7,P9 

	

24 Korintus 	07/16/76 06:02 +4.58 -4.10 142.53 	-1.51 	P1,P2,P4 
25 	Korintus 	07/04/77 	07:05 +6.93 -4.33 126.04 	-1.52 	P2,P7,P8 
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BOOK REVIEWS 

Standard Handbook of Telesco e Making, by Neale Howard. 2nd Revised Edition, 
Harper & Row, New York, NY. 	pages. 1 84. Price, Hardbound $15.95. 

Reviewed by Thomas R. Cave 

It is pleasing to see a new, completely revised edition of Howard's Standard 
Handbook of Telescope Making. his 	new edition has been enlarged in subjects 
covered, with appendices added 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 
SI- 

 Coordinates Vector Diff. Comments 
WaU118 -108°377-85'.'55 1.00086 14.2km P 
141 M5 (N. Peak) P 

S2 Wh M5 (S. peak) P 
S3 Wa#44 -94°47/-60°51 1.00279 18.1 P 

N Hausen beta (?) P 
S4 Wa//59 -95?87/-63?66 1.00247 15.9 P 

N Hausen alpha (?) P 
S6 N Bailly gamma (?) P 
S7 A2 35880;Pingre L -.589/-.808/+.015 (1.000) 2 C;16.96 
S8 Wa#101 -85°20/-76°74 1.00011 20.5 P 
S9 Wa#72 -83°38/-66°84 1.00225 27.2 P 

N Bailly delta(?) P 
'1 S10 Al 36707;Wargentin G -.6045/-.7791/+.1661 (1.0000) 3.1 C;25.62 

Sli Al 34895;Hausen A -.4989/-.8542/+.1463 (1.0000) 7.5 C;85.40 
(A2 Pingre A) 

S12 Al 34876;Hausen F -.4743/-.8661/+.1580 (1.0000) 3.6 C:16.23 
(A2 Pingre F) 

11 S13 Al 36716;Inghirami F -.6113/-.7685/+.1889 (1.0000) 3.8 C;18.08 
'14 S14 Al 38952;Bailly F -.3579/-.9235/+.1383 (1.0000) 5.0 C;15.52 

B #4 -.35779/-.92190/ 	 1.00083 20.4 C;15.8 
12 S15 Wh M3 P 

S16 A2 34838A -.435/-.880/+.191 (1.000) 6 C;8.38 
13 S17 Al 33951;Bailly G -.3544/-.9109/+.2114 (1.0000) 7.5 C;17.54 
3 B #5 .35/1/14/ -.90954/ 	 1.00154 16.3 C;18.2 

S18 Al 33903;Bailly A -.3049/-.9347/+.1828 (1.0000) 7.0 C;38.26 
10 S19 Al 32965;LeGentil G -.2671/-.9508/+.1568 (1.0000) 1.6 C;17.03 

S20 Al 32993;Bailly 0 -.2907/-.9377/+.1904 (1.0000) 3.8 C;16.15 
S21 Wa#108 -58°19/-76°05 1.00129 23.3 P 

B S22 Al 32945;Wilson E -.2458/-.9541/+.1711 (1.0000) 2.3 C;24.32 
9 S23 Al 32954;Wilson A -.2583/-.9473/+.1896 (1.0000) 2.1 C;15.45 
9 S24 Al 32916;LeGentil A -.2104/-.9651/+.1562 (1.0000) 5.6 C;33.15 
4 S25 Al 32973;Kircher E -.2739/-.9340/+.2294 (1.0000) 2.6 C;19.94 
8 S27 Al 32925;Wilson C -.2200/-.9507/+.2188 (1.0001) 2.4 C;22.59 

S28 A2 31976;Casatus K -.171/-.966/+.194 (1.000) 5 C;35.39 
na S30 Wh rn  	P 

ago 
S31 A2 31908A 

Wh -widening in S334 
-.106/-.980/+.168 (1.000) 17 C;35.34 

Crater-chain 
S32 Al 31946;Casatus J -.1460/-.9618/+.2314 (1.0000) 0.7 C;21.47 

IC S33 A2 30958 -.055/-.988/+.144 (1.000) 3 C;11.04 
S35 A2 30967B;Newton -.067/-.973/+.221 (1.000) 9 C;88.70X63.69 

)65. S38 A2 30936B -.032/-.962/+.271 (1.000) 9 C;7.20 
cal S39 Al 30934;Moretus beta -.0361/-.9410/+.3365 (1.0000) 6.1 CP 

S40 A2 30926A -.023/-.969/+.246 (1.000) 11 C;6.67 
)66. S41 Wh & N;Malapert alpha +.003/ -.998/ 	 18 P 

S42 Al 40937;SchombergerG +.0306/-.9748/+.2210 (1.0000) 3.1 C;17.23 
A5 #969;Schomberger G +.02997/-.97479/+.22083 0.99994 2.7 C 

ion S43 Al 40937A;Simpelius J +.0351/-.9710/+.2365 (1.0000) 2.3 C;17.29 
S44 A3 40947A -F.045/-.975/+.218 (1.000) 6 C;13.78 

're- S45 Al 40948;Schomberger K +.0439/-.9839/+.1733 (1.0000) 4.0 C;14.58 
VII. S46 Al 40948A;Schomberger L +.0490/-.9875/+.1498 (1.0000) 0.9 C;14.50 

S47 Al 40988;Schomberger A +.0803/-.9805/+.1796 (1.0000) 2.8 C;30.90 
A4 138;SchoMberger A +.07954/-.98099/+.18137 1.00078 13.3 C 
A5 #971;Schothberger A +.08004/-.98043/+.17579 0.99928 4.5 C 

S48 Al 40988A;Schodberger E +.0899/-.9879/+.1262 (1.0000) 4.2 C;28.12 
S49 Al 40969;Schomberger M +.0640/-.9962/+.0737 (1.0000) 2.6 C;15.83 
S50 A3 40999A +.098/-.993/+.066 (1.000) 5 C;11.35 

AA Scott B C 
S52 Wh & N;Leibnitz gamma +.120/ -.993/ 	 (1.000) P 

Sources--AA, Arthur & Abineri 1951. 
Al, Arthur 1962 (Diam. from A3 & A4) 
A2, Arthur et al. 1965. 
A3, Arthur et al. 1966. 
A4, Arthur 1968a. 
A5, Arthur 1968b. 

Coordinates--Given either as Xi/Eta/Zeta or degrees longitude/latitude. 
Radius Vector--If in parentheses, arbitrarily assumed 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. Values following "C" give diameter 

in kilometers from A2 or A3. 

lard 
!cts 
Lrst 
and 
kits 
Lent 
have 

B, Baldwin 1963. 
N, Nelson 1876. 
Wa, calculated for local radius 

vector maxima from Watts 1963. 
, Whitaker 1954. 
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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 years the Perseids had been showing 
higher than normal activity; however, last year's lackluster performance has caused 
some observers to speculate that the shower maybe 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. 

But 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 benefit 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 66.8187 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 members of the Comets and Meteors Sections of the A.L.P.O. 

THREE-COLOR PHOTOMETRY: PENUMBRAL LUNAR ECLIPSE, MAY 115 1984 U.T. 

By: John E. Westfall, A.L.P.O. Lunar 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 cm., 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 A, respectively. 
Observations were made from 04:39.1 to 06:23.0 U.T., with the Moon's altitude 
ranging from 14°9 to 27°6. 

Procedure.--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 from linear regression to be: 

B = 0.481 ± 0.011 (S.E.); 
V = 0.434 ± 0.042; 
R = 0.280 ± 0.016. 

Results.--Skylight readings ranged as follows: 

South Limb: B = 0.72-3.77; V = 2.25-10.6; R = 5.80-27.9 
North Limb: 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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Tycho 	Arlstoteles 

Rir 
Filter U.T. Reading Mass R' L/Lo U.T. 

B 4:39. 1 27.28 2.832 0.302 022 4:47 4 
40.8 118.8 3.773 0.386 0.405 46.3 
42.2 395.8 3.726 0.388 0 385 44 5 

6 4:55.5 41 24 2 324 0.425 0.402 5:02 8 
V 57.0 162.7 3.297 0.431 0.459 01.5 
8 58.0 509.2 2 271 0.436 0.440 4:59.7 

B 5:08.9 59.01 3.027 0.491 0 502 5:14.5 
V 09.7 217.8 3.011 0.496 U 547 13.4 
8 10.7 630.8 2 992 0.503 0.508 11.9 

E. 5:21.5 81.40 2.798 0.577 0.527 5:30.1 
V 22.4 305.6 2.785 0.584 0.702 27.4 
R 24.6 868.9 2.749 0.601 0.657 25.9 

B 5:41 	2 122.6 2.521 0.750 0.825 5:52.4 
V 43.2 415.4 2.500 0.769 0.851 50.1 
P. 44.6 1173. 2.483 0.783 0.829 47.5 

8 5:59 . 8 160.0 2.329 0.947 1.001 6:08.5 
V 6:01.2 531.7 2.316 0.963 1.013 06.2 
R 02.5 1489. 2.304 0.978 1.004 05.0 

8 6:14.4 168.4 2.208 1.120 0 999 5:23 0 
V 16.0 543.8 2.196 1.140 0.987 21.6 
R 17.4 1522. 2.187 1.157 0.996 19.4 

Air 
Reading Mass 

67 20 	2.561 

	

224.0 	'5-593 

	

1302.9 	3 552 

	

29.31 	2 157 
294 0 	< 187 

	

382.0 	3..229 

90.20 2.919 
322 4 	2.940 

	

958.9 	2.967 

97.34 2.667 

	

350.0 	2.707 

	

976.5 	2.729 

	

112.6 	2.399 

	

388.9 	2.424 
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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 seq.  

R' = (11 - Ru)/(Rp - Ru),,where 
Ru = 43:403 & Rp = 75:043. 

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). 

0.9 

L/Lp 

c.-... 
Us- 0 .7 

0.6 

Brightness 

Relative 0.5 

to Full 

Sunlight. 
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The Tycho L/Lo values are plotted against R' in Figure 14. This graph shows 
two color enhancements. The most evident is a V-enhancement forll'= 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 STORM IN 1984 

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

Abstract 

Observations of local, short-lived, yellow dust disturbances 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-encircling storms are characteristically seen during late 
southern spring and early summer. At these times Mars is close to perihelion, and 
the subsolar point (Ds) or "thermal equator" is near its maximum southern position. 
Current theory states that these situations allow enough thermal energy to each 
Mars tp raise dust and to keep it aloft for prolonged periods. While Capen and 
Salmon reported small sputhern dust storms during late southern winter in 1969 and 
Beish, Capen, and Parker' reported small southern storms in 1982,-TETOE dust storms 
near aphelion have, to the best of our knowledge, never before been reported. 

The 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 	= 21°5). When the planet's disk became large 
enough, micrometer measurements of the shrinking North Polar Cap (NM were carried 
out. It soon became apparent that this apparition was not an ordinary one! So far 
during this apparition, conditions on Mars appear similar to those of the 1981-82 
aphelic apparition. his, 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 the 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 Chryse and 
Oxia, then in Xanthe to the west. Yellow disturbances were also observed several 
thousand miles to the east in Aerie and Deltoton. 

From October 30th through November 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 Martian sky, with a trace of yellow haze in the above affected 
areas and in the North Polar Region. 

By November 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 Phaethontis. 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 Phaethontis 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 Chryse; 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 Noachis 
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 Margaritifer exhibited 
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tude 13° South. It will be noted that Mars had a large phase when these observa-
tions were made, a condition producing larger shadows in craters. A circular 
crater located where shown on Figures 21 and 22 could not actually be full of 
shadow, but determining the true shape of the shadow would be demanding much of an 
Earth-based telescope's resolution. 

Mr. Mattei remarked in his letter: "This is a large crater indeed, almost 10 
degrees square. . . I believe that with a good telescope and excellent seeing 
conditions one may detect the presence of craters on Mars. I will be trying to do 
so as a project at the next apparition, as well as carrying out other ideas that I 
have." 
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Figure 21. 	Drawing of Mars by 
Ivqchael Mattei on September 14, 1973, 
7flOm-8H0m, U.T. Clark 6-inch refrac- 
tor, 287X. 	Seeing 7-9 (good to ex- 
cellent). Simply inverted image with 
south at top. The arrows point to a 
black spot interpreted to be a crater 
on Mars. 	CM=286° to 301°. 	Other 
physical parameters: D=18114, De=- 
1425, D5=-2492, L5=282°2, i=31°5 
(phase angle). 

Figure 22. 	Drawing of Mars by 
Mlchaq Mattei on September 16, 1973, 
9"0m-9n20m, 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=18'17, De=-14°5, D5=- 
2421, L5=28394, 1=3190 (phase angle). 

While the phase--angle of Mars will be favorably large for such efforts in 
August--October, 1984, the planet will be much more distant than when Mr. Mattei 
made his two 1973 observations. 

History of Contact Printing. Mr. Mike Otis of Aberdeen, S. Dak. offers us a 
few remarks suggested by the text on pg. 145 of JALPO, Vol. 29, Nos. 7-8, August, 
1982. He says: "The historical derivatives of contact printing surrounding the 
story of the photographic process make a fascinating subject. 

lIn 1611 Astronomer Johannes Kepler described Danielo Barbaro's improved 
pinhole camera as the Camera Obscura. In the 1700's Dr. Johann Schultz observed 
silver salts to darken when exposed to sunlight. By 1802 pictures were made on 
paper impregnated with silver nitrate. In 1819 Astronomer Sir John Herschel 
utilized sodium thiosulfate for a more permanent print and made a silver chloride 
type of paper in 1839. He introduced the words photograph and photography. 
Finally in 1833, Talbot made a working negative to produce any number of prints. 

"Of course, early recorded history notes that ten thousand years ago the 
Egyptians and Chaldeans experienced the effects of the camera obscura by noting 
images produced by a small hole in the wall of a tent and projected upon the 
opposite tent wall. They failed to realize the significance of the effect. 

"What does all of this mean? It just shows that it takes time to make a 
good print!" 

Reported Observations of the Penumbral Lunar Eclipse on December 19-20, 1983. 
The circumstances of this eclipse in Universal Time were as follows: 

Moon enters penumbra 	Dec. 19, 23h45119 
Middle of eclipse 	Dec. 20, 1 49.0 
Moon leaves penumbra 	Dec. 20, 3 52.3 
Penumbral magnitude of eclipse = 0.914. 
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John E. Westfall, San Fr%ncisco, C, 6 X 30-mm. finder and eye. 
Abbott observed from 2345m  to 2 0m, U.T. with fair seeing (5 on a scale of 

0 to 10 with10 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 the 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. 

Robothao noted the southern quarter of the Moon to be conspicuously dusky to 
the eye at 135m, and this dull shading was very pronounced on the Moon's southern 
half at 1"43m. ;n his 8.3-cm. telescope the effect was less distinct than to the 
eye, though at 1 18m  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. 

Westfall 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 Mays. 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 
Protcnilus "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 

	 view with south at the 
top). 

In his June 13 
observation Mr. Oliva-
rez again found Syrtis 
Major very dark and 
suspected it of show-
ing a bluish-black 
color. He directs 
attention to the lit-
tle dark spot south of 
the Casius (?) area 
and to the rectangular  
bright area north of 
this spot. The area 
north of the Proto-
nilus "canal" was very 
white. 

The Red Spot Re-
gion on Jupiter. Mr. 
Yin:  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 mater-

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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FOR SALE: 18th, 19th, & 20th century 
astronomy books. Works by Schrtler, 
Flammarion, Proctor, Schiaparelli, 
Antoniadi, Lowell, etc. Old magazines 
& some newer works. For list of over 
100 items send long SASE to: 

Stan Kiser 
Rt. 4, Box 203, Vale, NC 28168 

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

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

Rob Robotham, Waterloo, Ontario, Cana-
da, 8.3-cm. refractor at 46X, 6X 30-mm. 
finder, and eye. 

BOOKS ON ASTRONOMY  

BURNHAM'S CELESTIAL HANDBOOK, 3 volumes 
	

$31.85 
NEW:THE CCMET HALLEY HANDBOOK, by 

D.K. Yeomans, Jet Propulsion Laboratory 
	

$ 5.25 
NEW:INTERNATIONAL HALLEY WATCH AMATEUR 

OBSERVERS' MANUAL, by S.J. Edberg 
	

$ 9.95 
SKY ATLAS 2000, Field or Desk edition 
	

$15.95 
DeLuxe (colored) edition 
	

$34.95 
Atlas Catalogue, Vol. 1 
	

$29.95 
AMATEUR ASTRONOMER'S HANDBOOK, by J.B. Sidgwick, 

4th. ed., hard-cover $24.95; 3rd.ed. soft-bd. $6.95 
OBSERVATIONAL ASTRONOMY FOR AMATEURS, by 

J.B. Sidgwick, reprint of 3rd.ed., soft-bd. 	$ 4.95 
THE PLANET JUPITER, by B.M. Peek, 

new revised edition by P. Moore. $24.95 
JUPITER, by Garry Hunt & Patrick Moore 
	

$14.95 
THE PLANET SATURN, by A.F.O.'D. Alexander 
	

$ 8.00 
THE TELESCOPE, by L. Bell, reprint 
	

$ 7.00 
THE HISTORY OF THE TELESCOPE, by H.C. King 
	

$ 8.95 
OUT OF THE DARKNESS, the story of the discovery 

of PLUTO, by C. Tombaugh & P. Moore 
	

$14.95 
THE NEW GUIDE TO THE PLANETS, by P. Moore 
	

$12.95 
THE NEW GUIDE TO MARS, by P. Moore 
	

$12.95 
NORTON'S STAR ATLAS - limited supply only - 	$20.95 
ASTRONOMICAL ALMANAC FOR 1984 
	

$14.00 

Write for a new enlarged list of astronomical literature. 

HERBERT A. LUFT 

P.O. Box 91, Oakland Gardens, NY 11364 
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Photograph of the southwest limb of the Moon under sunset lighting by G. Viscardy on December 
1983 with the 20.5-inch reflector of his Observatoire de St.-Martin-de-Peille in France. 4 hrs., 
mins., Universal Time. Colong. = 168°.2.1-sec. exposure on Kodak 2415. Note the 162-km. 

crater Drygalski near the top of the photograph. Lunar south at top, lunar west (IAU sense) 
right. This photograph was contributed to the Luna Incognita program directed by Dr. John 

- see page 221 et seq. 
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LUNA INCOGNITA: 1983/84 REPORT AND 1985 OBSERVING SCHEDULE 

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

1983/84 Observations 

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

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

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

this report. 	Since the last report was written 
1983, 	pp. 61-65), the following persons have 

No. Observations Contributed 
Instrument(s)* 	 Drawings 	Photographs 

contributed observations: 

Name 

Abbott, Patrick 32 RL 4 - 
Aerts, Leo 15 RR 4 21 
Cyrus, Charles 32 RL 9 - 
Garcia, Joaquim 41 RL - 10 
Graham, Francis 

& Graham, C. 

15, 	20, 	25, 	33, 

20 RL 

& 79 RL's 10 

1 

33 

3 
& Guzik, T. 20 RL 4 46 
& Palmer, T. 20 RL - 4 
; Graham, C. & Palmer, T. 20 RL 1 2 

Ramey, D. & Wamsley, R. 33 RL - 4 

et al. 20 RL 2 6 
Hill, Harold 20 RL 3 
Hill, Michael 10 RL - 1 
Hladiuk, Don 30 RL - 6 
Kemble, Fr. Lucian 28 RL - 4 

Legrand, Michel 20 RL 6 
Loblaw, Robert 28 RL 3 
Mallama, Anthony 25 RL 2 
Marcisz, Richard 33 RL 1 
Oliver, Richard 61 RR 17 

Sanford, John 30 RL 7 
Sweetman, Michael 10 RR 8 
Van Loo, Francois 25 RL 3 
Venne, Roger 20 RL 1 
Ventre, John 41 RL 28 

Viscardy, Georges 52 RL 5 
Westfall, John 25 & 36 RL's 18 

--- 
1983/84 Total 51 234 
Project Total 156 515 

i*Apertures are given in centimeters; RL = Reflector, RR = Refractor. 
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Figure 1. Photograph by Leo Aerts of Bel-
gium of the region near the Moon's south 
pole on March 16, 1984, 21h  30m, U.T. 15-cm. 
(6-inch) refractor. Compare to his March 16 
drawing in Figure 2. The area drawn is 
slightly below the right center in this 
photograph. Exposure 1/8 second on Kodak 
Plus-H at f/30. Colongitude = 823.4. Simply 
inverted view with south at right. 
(Astronomers who like south at top should 
rotate the page.) 

It is clear that photography is more 
popular than visual drawing. Photographs 
are very useful because they are objective 
and can be measured. On the other hand, we 
need more carefully-made drawings because, 
given the same instrument and conditions, 
the eye can see finer detail than can be 
photographed. Ideally, highly-detailed 
drawings should accompany photographs made 
at about the same time. 

We are grateful to all our observers, 
and especially thank those who have intro-
duced others to the program--Mr. Aerts, Mr. 
Graham, and Mr. Hladiuk. Mr. Graham has 
also aided the program by measuring lunar 
limb profiles from photographs of the May 
30, 1984, annular solar eclipse: 

1983/84 Mapping 

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

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

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

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

map. The shadow-determined elevations include the relative coordinates of the 
point and the tip of its shadow. These elevations are based largely on morning-
lighting Orbiter photographs and will need to be supplemented by Earthbased mea-
sures made with afternoon lighting. The final map is planned to state the eleva-
tions of all major peaks, and the depths, rim heights, and (when applicable) the 
central peak heights, of all major craters. It is hoped that this elevation net 
will be dense enough to permit contour mapping for at least some selected areas. 
Observers equipped with filar micrometers are invited to participate in this aspect 
of our project. We also plan to make further elevation measures from Earthbased 
photograhs. 
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Luna Incognita is best ob-
served when lighting and libration 
conditions are optimal. The ta-
ble, "The Visibility of 'Luna 
Incognita' in 1985", on p. 225, 
gives those dates when these con-
ditions are favorable. The com- 
bination of unusually favorable 
longitude and latitude librations 
provides several periods in 1985 
when the region will be particu-
larly well-presented. 

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

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

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

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

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

used on each date. The letters refer to the three "Zones" of Luna Incognita: "A" 
south polar, "B" = intermediate (Drygalski-Hausen), and "C" = northernmost 

portion. The numbers in parentheses give the charts' longitude/latitude 
librations, expressed in degrees. 

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

According to our schedule, Luna Incognita can be observed on 109 dates in 
1985. Zone A will be well presented on 77 dates, B on 67 (46 with a low-to-medium 
Sun angle), and C on 35 dates (22 with a low-to-medium Sun). Particularly when 
given the fact that Zone C is not visible for several years at a time, 1985 
promises to be very favorable. 
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Figure 2. Drawings by Leo Aerts 
of high peaks "S1" and "S2" in the 
Leibnitz Mountains near the lunar 
south pole. 15-cm. (6-inch) f/15 
refractor, 280X, average seeing. 
Simply inverted views with.south 
at right. Rght drawing: March 
16, 1984, 22"0m, U.T., colongitde 
8247. Compare this drawing to the 
photograph near the same time, 
Figure 1 on page 222. Left grew-
ing: March 17, 1984, 23 Om, 
U.T., colongitude 9544. 

Observing Luna Incognita in 1985 
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Figure 3. Photograph of the lunar south polar area by Richard Oliver on April 
12, 1984 with the Lowell Observatory 24-inch (61-cm.) Clark refractor at the prime 
focus. Exposure 1/15 second on Kodak 2498. 6"0m, U.T. Colongitude 	433.7. Simply 
inverted view with lunar south at right. 

Especially-desirable observing dates are: 

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

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

1985 
U.T. 
Date 

Solar 
Selenograph. 

Form(s) 

1985 
U.T. 
Date 

Solar 
Selenograph. 

Form(s) ,Oolong. Lat. Colong. Lat. 

JAN 07 
0 

093.8* -1.
Q 
 2 A(-5/-5);B&C(-6/-6) JUL 20 299°5 -11°4 A(-5/-6) 

08 106.0* -1.2 A(-5/-6);B&C(-4/-6) 21 311.8 +1.4 A(-5/-6) 
09 118.1* -1.2 A(-5/-6);B&C(-4/-6) 22 324.0 +1.5 A(-5/-6) 
10 130.2 -1.2 A(-5/-6);B&C(-2/-6) 
11 142.3 -1.3 A(0/-6);B(-2/-6) AUG 10 195°9* +1°5 B(-2/-2) 
12 154.5 -1.3 A(0/-6);B(0/-6) 11 208.2* +1.5 B(-4/-4) 
13 166.6 -1.3 B(0/-4) 12 220.4* +1.5 B(-4/-4) 

13 232.6* +1.5 A(-5/-6);B&C(-6/-6) 
14 178°8 -1°3 B(+2/-4) 14 244.9* +1.5 A(-5/-6);B&C(-6/-6) 
15 190.9* -1.3 B(+2/-2) 

AUG 18 293°9 +1°5 A(-5/-6) 
FEB 04 074°4 -1°5 A(-5/-6) 

05 086.5 -1.5 A(-5/-6) SEP 06 165°7 +1°3 B(-2/-2) 
06 098.6* -1.5 A(-5/-6);B&C(-4/-6) 07 177.9 +1.3 B(-4/-4) 
07 110.8* -1.5 A(0/-6);B(-2/-6) 08 190.1* +1.3 B(-4/-4) 
08 122.9 -1.5 A(0/-6);B(0/-6) 09 202.3* +1.3 A(-5/-6);B&C(-6/-6) 
09 135.0 -1.5 B(0/-4) 10 214.5* +1.2 A(-5/-6);B&C(-6/-6) 
10 147.2 -1.5 B(+2/-4) 11 226.8* +1.2 A(-5/-6);B&C(-6/-6) 

12 239.0* +1.2 A(-5/-6);B&C(-6/-6) 
MAR 03 043°0 -1°4 A(-5/-6) 

04 055.1 -1.4 A(-5/-6) OCT 03 13591 +0.8 B(-2/-2) 
05 067.3 -1.4 A(-5/-6) 04 147.3 +0.8 B(-4/-2) 
06 079.4  -1.4 A(-5/-6) 05 159.5 +0.7 B(-4/-4) 
07 091.6* -1.4 A(-5/-6);B(-2/--6) 06 171.6 +0.7 A(-5/-6);B&C(-6/-6) 
08 103.7* -1.4 A(0/-6);B(0/-6) 07 183.8* +0.7 A(-5/-6);B&C(-6/-6) 
09 115.9* -1.3 B(+2/-4) 08 196.0* +0.7 A(-5/-6);B&C(-8/-6) 
10 128.0 -1.3 B(+2/-2) 09 208.2* +0.6 A(-5/-6);B&C(-8/-6) 

10 220.4* +0.6 A(-5/-6);B&C(-6/-6) 
MAR 30 011°9 -1°0 A(-5/-6) 11 232.6* +0.6 A(-5/-6);B&C(-6/-6) 

31 024.1 -1.0 A(-5/-6) 12 244.8* +0.6 A(-5/-6);B&C(-6/-6) 
APR 01 036.3 -1.0 A(-5/-6) 

02 048.4 -1.0 A(-5/-6) OCT 30 104°1* +0°1 B(0/-2) 
03 060.6 -0.9 A(-5/-6) 31 116.3* +0.0 B(-2/-2) 
04 072.8 -0.9 A(-5/-6) NOV 01 128.4 +0.0 B(-4/-4) 

02 140.6 -0.0 A(-5/-6);B&C(-4/-6) 
APR 06 097°1* -0°8 B(0/-2) 03 152.8 -0.1 A(--5/-6);B&C(-6/-6) 

07 109.2* -0.8 B(+2/-2) 04 164.9 -0.1 A(--5/-6);B&C(-6/-6) 
05 177.1 -0.1 A(-5/-6);B&C(-8/-6) 

APR 26 341°2 -0°4 A(-5/-6) 06 189.2* -0.1 A(-5/-6);B&C(-8/-6) 
27 353.4 -0.4 A(-5/-6) 07 201.4* -0.2 A(-5/-6);B&C)-8/-6) 
28 005.6 -0.3 A(-5/-6) 08 213.6* -0.2 A(-5/-6);B&C(-6/-6) 
29 017.8 -0.3 A(-5/-6) 09 225.8* -0.2 B(-6/-4) 
30 030.0 -0.3 A(-5/-6) 10 238.0k -0.2 B(-4/-4) 

MAY 01 042.2 -0.2 A(-5/-6) 
NOV 28 097°1* -0.7 B(-2/-4) 

MAY 23 310°7 +093 A(-5/-6) 29 109.2* -0.8 B(-4/-4) 
24 323.0 +0.4 A(-5/-6) 30 121.3 -0.8 A(-5/-6);B&C(-4/-6) 
25 335.2 +0.4 A(-5/-6) DEC 01 133.5 -0.8 A(-5/-6);B&C(-6/-6) 
26 347.4 +0.4 A(-5/-6) 02 145.6 -0.8 A(.-5/-6);B&C(-6/-6) 
27 359.7 +0.4 A(-5/-6) 03 157.8 -0.9 A(-5/-6);B&C(-6/-6) 
28 011.9 +0.5 A(-5/-6) 04 169.9 -0.9 A(-5/-6);B&C(-6/-6) 
29 024.1 +0.5 A(-5/-6) 05 182.1* -0.9 A(-5/-6);B&C(-6/-6) 

06 192.2* -0.9 B(-6/-4) 
JUN 16 24398* +190 B(-2/-2) 07 206.4* -0.9 B(-6/-4) 

08 218.6* -0.9 B(-4/-2) 
JUN 20 292°8 490 A(-5/-6) 09 230.8* -1.0 B(-4/0) 

21 305.1 +1.0 A(-5/-6) 
22 317.3 +1.0 A(-5/-6) DEC 27 08997 -193 A(-5/-6) 
23 329.6 +1.1 A(-5/-6) 28 101.9* -1.4 A(-5/-6);B&C(-4/-6) 
24 341.8 +1.1 A(-5/-6) 29 114.0* -1.4 A(-5/-6);B&C(-4/-6) 
25 354.0 +1.1 A(-5/-6) 30 126.1 -1.4 A(-5/-6);B&C(-6/-6) 

31 138.3 -1.4 A(-5/-6);B&C(-6/-6) 
JUL 14 226°0* +1% B(-2/-2) 

15 238.2* +1.4 B(-4/-4) 

- 225 - 

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



198! 
MON. 

JAN 
JAN 
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JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
JAN 
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JAN 
JAN 
JAN 
JAN 
JAN 
JAN 

FEB 
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FEB 
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FEB 
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FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 
FEB 

It is becoming clear that our observations need to be concentrated more in 
several areas. These include what might be called "the South Polar Plain" (south 
of about 85° south) in Zone A, the areas west of Drygalski, Boltzmann, and Hausen 
in Zone B, and Zone C in general. With the excellent conditions predicted for 
1985, we hope that our present observers will continue their good work and that new 
participants will join them. 

1985 LUNAR PHYSICAL EPHEMERIS  

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

Introduction 

Observers of the Moon require the values of several variable lunar quantities 
in order to plan and interpret their observations. Most frequently, they need the 
Earth's selenographic longitude and latitude, and the Sun's selenographic colongi-
tude and latitude. These values are given for each day of the year in The Astro-
nomical Almanac, published annually by the U.S. Naval Observatory. Unfortunately, 
the price of this publication increases each year; and also the almanac is diffi-
cult to obtain much before the beginning of the year in question. Thus, for use in 
the Luna Incognita program, the writer has written a BASIC-language Apple-II 
computer program to generate these data. They are presented here on pages 227-229 
for use by A.L.P.O. lunar observers in general who may not have access to The 
Astronomical Almanac for 1985. This table for 1985 is a continuation of similar 
tables for 1983 and 1984 (JALPO, Vol. 29, 250-254; JALPO, Vol. 30, 142-145); the 
1983 version gives additional information on interpolation methods and on the 
accuracy of the table. 

Quantities 

The Earth's selenographical longitude and latitude specify the position on the 
Moon where the Earth's center is overhead (these quantities are also called 
"geocentric librations"). Their sign conventions are that positive longitudes are 
lunar east (i.e., toward Mare Crisium) and negative longitudes are lunar west. 
With latitude, positive indicates north, and negative indicates south. The values 
of these librations are useful, for example, in determining which limb areas are 
best presented on a given date. Observers should note, though, that these quanti-
ties are strictly accurate only when the Moon is in one's zenith. The apparent 
("topocentric") librations at a given site may be as much as one degree different 
from the geocentric ones, particularly if the Moon is near the horizon. The 
procedures for making the correction are given on pages 322, 324, and 325 of The 
Explanatory Supplement to the Astronomical Ephemeris and the American Ephemeris and 
Nautical Almanac (London: Her Majesty's Stationery Office, 1961; Revised 1977). 

The selenographic coordinates of the Sun, which describe the Moon's solar 
lighting conditions, are independent of the observer's position. Colongitude 
refers to the lunar longitude of the sunrise terminator (strictly speaking, its 
longitude on the Moon's equator). It is measured from 0 to 360 degrees westward 
starting at the mean center of the lunar disk. Colongitude is approximately 0° at 
First Quarter, 90° at Full Moon, 180° at Last Quarter, and 270° at New Moon. For 
some computations, it helps to know that the actual selenographic longitude of the 
Sun (i.e., the lunar noon meridian) is given by subtracting the colongitude from 
90°. The latitude of the Sun is measured in the same manner as that of the Earth. 

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

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

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

Abstract. This discussion presents the nature of the planet Jupiter as represented 
by latitudes, rotational rates, and changes of major Jovian features. Four 
sections outline statistical analysis of the following: I - latitude measurements 
in 1982 and 1983; II a discussion of those measures, including relative shifts in 
latitude; III - a summary of the position, motion, and rotational rates of the 
Great Red Spot from 1972 through 1983; and, IV - a comprehensive index of belts, 
zones, and other features of Jupiter according to latitude and rotational rates 
determined since 1980 at the Arkansas Sky Observatory. 

(text continued on page 230) 
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01 -1°66 +3?03 021°03 -1°08 
02 -2.89 +1.74 033.17 -1.10 MAR 
03 -3.94 +0.35 045.31 -1.12 MAR 
04 -4.74 -1.09 057.44 -1.14 MAR 
05 -5.21 -2.51 069.57 -1.15 MAR 
06 -5.34 -3.84 081.70 -1.17 MAR 
07 -5.12 -5.00 093.83 -1.19 MAR 
08 -4.57 -5.89 105.95 -1.21 MAR 
09 -3.76 -6.46 118.08 -1.23 MAR 
10 -2.77 -6.63 130.21 -1.24 MAR 
11 -1.68 -6.39 142.34 -1.26 MAR 
12 -0.58 -5.76 154.48 -1.28 
13 +0.46 -4.76 166.63 -1.29 
14 +1.41 -3.47 178.78 -1.31 
15 +2.25 -1.97 190.94 -1.33 MAR 
16 +2.97 -0.36 203.11 -1.34 MAR 
17 +3.57 +1.25 215.29 -1.36 MAR 
18 +4.06 +2.78 227.47 -1.38 MAR 
19 +4.42 +4.13 239.66 -1.39 MAR 
20 +4.62 +5.22 251.84 -1.41 MAR 
21 +4.63 +6.01 264.04 -1.42 
22 +4.43 +6.47 276.23 -1.44 MAR 
23 +3.98 +6.59 288.42 -1.45 MAR 
24 +3.27 +6.40 300.61 -1.46 MAR 
25 +2.33 +5.92 312.79 -1.47 
26 +1.18 +5.19 324.97 -1.48 MAR 
27 -0.12 +4.25 337.15 -1.48 MAR 
28 -1.50 +3.13 349.32 -1.49 MAR 
29 -2.87 +1.88 001.49 -1.49 MAR 
30 -4.15 +0.55 013.65 -1.50 MAR 
31 -5.22 -0.83 025.80 -1.50 MAR 

01 -6.00 -2.20 037°95 -1.50 APR 
02 -6.40 -3.50 050.09 -1.51 APR 
03 -6.38 -4.66 062.23 -1.51 APR 
04 -5.91 -5.60 074.36 -1.51 APR 
05 -5.01 -6.24 086.49 -1.52 APR 
06 -3.78 -6.50 098.62 -1.52 APR 
07 -2.31 -6.35 110.75 -1.52 APR 
08 -0.76 -5.77 122.89 -1.52 APR 
09 +0.75 -4.81 135.03 -1.51 APR 
10 +2.11 -3.54 147.17 -1.51 APR 
11 +3.24 -2.06 159.32 -1.51 APR 
12 +4.11 -0.46 171.48 -1.51 APR 
13 +4.73 +1.14 183.65 -1.51 APR 
14 +5.12 +2.65 195.82 -1.52 APR 
15 +5.30 +4.00 208.00 -1.52 APR 
16 +5.30 +5.10 220.19 -1.52 APR 
17 +5.13 +5.92 232.38 -1.52 APR 
18 +4.79 +6.42 244.57 -1.53 APR 
19 +4.27 +6.60 256.77 -1.53 APR 
20 +3.57 +6.45 268.97 -1.53 APR 
21 +2.68 +6.00 281.17 -1.53 APR 
22 +1.60 +5.28 293.37 -1.53 APR 
23 +0.37 +4.34 305.57 -1.52 APR 
24 -0.98 +3.22 317.77 -1.52 APR 
25 -2.40 +1.97 329.96 -1.51 APR 
26 -3.80 +0.64 342.14 -1.50 APR 
27 -5.11 -0.72 354.32 -1.49 APR 
28 -6.22 -2.06 006.50 -1.48 APR 

01 -7.05 -3?34 018°67 -1?47 
02 -7.49 -4.49 030.83 -1.46 
03 -7.48 -5.45 042.98 -1.45 
04 -6.97 -6.14 055.14 -1.44 
05 -5.96 -6.49 067.28 -1.42 
06 -4.53 -6.44 079.43 -1.40 
07 -2.78 -5.96 091.57 -1.39 
08 -0.88 -5.07 103.71 -1.37 
09 +1.01 -3.82 115.86 -1.35 
10 +2.74 -2.31 128.01 -1.33 
11 +4.20 -0.67 140.16 -1.32 
12 +5.31 +1.00 152.32 -1.30 
13 +6.07 +2.56 164.49 -1.28 
14 +6.48 +3.95 176.67 -1.27 
15 +6.58 +5.09 188.85 -1.26 
16 +6.41 +5.94 201.04 -1.25 
17 +6.01 +6.48 213.24 -1.24 
18 +5.39 +6.69 225.44 -1.23 
19 +4.60 +6.59 237.64 -1.22 
20 +3.64 +6.18 249.86 -1.21 
21 +2.53 +5.49 262.07 -1.19 
22 +1.31 +4.56 274.28 -1.18 
23 -0.03 +3.43 286.50 -1.17 
24 -1.42 +2.16 298.71 -1.15 
25 -2.85 +0.80 310.92 -1.14 
26 -4.24 -0.59 323.13 -1.12 
27 -5.52 -1.97 335.33 -1.10 
28 -6.63 -3.26 347.53 -1.08 
29 -7.47 -4.43 359.72 -1.06 
30 -7.96 -5.42 011.91 -1.04 
31 -8.03 -6.15 024.09 -1.02 

01 -7.63 -6°58 036°26 -0?99 
02 -6.73 -6.63 048.43 -0.96 
03 -5.37 -6.28 060.60 -0.94 
04 -3.63 -5.50 072.76 -0.91 
05 -1.65 -4.34 084.91 -0.87 
06 +0.41 -2.86 097.07 -0.84 
07 +2.38 -1.18 109.23 -0.81 
08 +4.12 +0.56 121.39 -0.78 
09 +5.52 +2.24 133.56 -0.75 
10 +6.53 +3.74 145.73 -0.73 
11 +7.13 +4.98 157.91 -0.70 
12 +7.32 +5.91 170.10 -0.68 
13 +7.16 +6.51 182.30 -0.66 
14 +6.68 +6.79 194.50 -0.64 
15 +5.94 +6.74 206.71 -0.62 
16 +4.97 +6.38 218.92 -0.60 
17 +3.83 +5.74 231.14 -0.58 
18 +2.57 +4.85 243.36 -0.56 
19 +1.22 +3.75 255.59 -0.54 
20 -0.18 +2.48 267.82 -0.52 
21 -1.58 +1.11 280.05 -0.50 
22 -2.96 -0.32 292.28 -0.48 
23 -4.26 -1.74 304.51 -0.46 
24 -5.43 -3.09 316.73 -0.44 
25 -6.43 -4.32 328.95 -0.41 
26 -7.18 -5.35 341.17 -0.39 
27 -7.63 -6.15 353.38 -0.36 
28 -7.73 -6.64 005.59 -0.33 
29 -7.43 -6.79 017.78 -0.3C 
30 -6.71 -6.56 029.98 -0.27 

1985 	EARTH'S SELEN. SUN'S SELEN. 	1985 	EARTH'S SELEN. SUN'S SELEN. 
MON. 	DAY LONG. LAT. OOLONG. LAT. 	MJN. DAY LONG. LAT. OOLONG. LAT. 
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19 

SE 
01 -5958 -5993 042916 -0924 JUL 01 +2956 +3961 067926 +1924 SE 
02 -4.09 -4.90 054.34 -0.21 JUL 02 +3.74 +4.88 079.45 +1.27 SE 
03 -2.31 -3.52 066.52 -0.17 JUL 03 +4.73 +5.82 091.64 +1.29 SE 
04 -0.38 -1.89 078.69 -0.13 JUL 04 +5.45 +6.40 103.83 +1.31 SE 
05 +1.57 -0.13 090.86 -0.10 JUL 05 +5.82 +6.60 116.02 +1.33 SE 
06 +3.39 +1.63 103.03 -0.06 JUL 06 +5.82 +6.45 128.22 +1.35 SE 
07 +4.94 +3.25 115.21 -0.02 JUL 07 +5.44 +5.98 140.42 +1.36 SE 
08 +6.15 +4.62 127.39 +0.01 JUL 08 +4.70 +5.25 152.63 +1.37 SE 
09 +6.94 +5.68 139.57 +0.04 JUL 09 +3.68 +4.30 164.84 +1.38 SE 
10 +7.30 +6.40 151.77 +0.07 JUL 10 +2.44 +3.19 177.06 +1.39 SE 
11 +7.24 +6.76 163.96 +0.09 JUL 11 +1.07 +1.94 189.29 +1.40 SE 
12 +6.80 +6.78 176.17 +0.12 JUL 12 -0.33 +0.61 201.52 +1.40 SE 
13 +6.03 +6.49 188.38 +0.14 JUL 13 -1.67 -0.75 213.76 +1.41 SE 
14 +5.01 +5.92 200.60 +0.16 JUL 14 -2.87 -2.10 226.00 +1.41 SE 
15 +3.79 +5.09 212.83 +0.18 JUL 15 -3.84 -3.37 238.25 +1.42 SE 
16 +2.44 +4.04 225.06 +0.20 JUL 16 -4.55 -4.52 250.50 +1.42 SE 
17 +1.04 +2.83 237.29 +0.22 JUL 17 -4.95 -5.47 262.76 +1.43 SE 
18 -0.37 +1.48 249.53 +0.24 JUL 18 -5.05 -6.16 275.01 +1.43 SE 
19 -1.73 +0.06 261.78 +0.26 JUL 19 -4.85 -6.54 287.27 +1.43 SE 
20 -3.00 -1.38 274.02 +0.28 JUL 20 -4.41 -6.55 299.52 +1.44 SE 
21 -4.13 -2.77 286.26 +0.30 JUL 21 -3.78 -6.17 311.77 +1.44 SE 
22 -5.10 -4.05 298.50 +0.32 JUL 22 -3.01 -5.43 324.01 +1.45 SE 
23 -5.86 -5.15 310.74 +0.34 JUL 23 -2.16 -4.34 336.25 +1.46 SE 
24 -6.40 -6.01 322.98 +0.37 JUL 24 -1.27 -2.99 348.48 +1.46 SE 
25 -6.67 -6.58 335.21 +0.39 JUL 25 -0.36 -1.44 000.71 +1.47 SE 
26 
27 
28 
29 

-6.66 
-6.36 
-5.75 
-4.84 

-6.82 
-6.68 
-6.17 
-5.27 

347.44 
359.66 
011.87 
024.08 

+0.42 
+0.44 
+0.47 
+0.50 

JUL 
JUL 
JUL 
JUL 

26 
27 
28 
29 

+0.56 
+1.49 
+2.40 
+3.26 

+0.20 
+1.82 
+3.33 
+4.62 

012.93 
025.14 
037.34 
049.54 

+1.48 
+1.50 
+1.51 
+1.52 

SE 
SE 
SE 
SE 

30 
31 

-3.65 
-2.23 

-4.03 
-2.51 

036.28 
048.48 

+0.54 
+0.57 

JUL 
JUL 

30 
31 

+4.04 
+4.66 

+5.62 
+6.26 

061.73 
073.92 

+1.53 
+1.54 OC 

OC 
01 
02 
03 
04 
05 
06 
07 

-0963 
+1.04 
+2.68 
+4.15 
+5.36 
+6.22 
+6.66 

-0982 
+0.94 
+2.62 
+4.10 
+5.29 
+6.13 
+6.60 

060966 
072.85 
085.03 
097.22 
109.40 
121.59 
133.78 

+0960 
+0.64 
+0.67 
+0.71 
+0.74 
+0.77 
+0.79 

AUG 
AUG 
AUG 
AUG 
AL 
AUG 
AUG 

01 
02 
03 
04 
05 
06 
07 

+5907 
+5.20 
+5.02 
+4.53 
+3.72 
+2.65 
+1.39 

+6954 
+6.46 
+6.04 
+5.33 
+4.40 
+3.28 
+2.04 

086911 
098.30 
110.49 
122.68 
134.88 
147.08 
159.28 

+1955 
+1.55 
+1.56 
+1.56 
+1.56 
+1.56 
+1.56 

OC 
OC 
OC 
OC 
OC 
OC 
CK 
oc 08 +6.69 +6.71 145.98 +0.82 AUG 08 +0.01 +0.73 171.50 +1.55 oc 09 +6.31 +6.49 158.19 +0.84 AUG 09 -1.39 -0.62 183.71 +1.55 oc 10 +5.57 +5.98 170.40 +0.86 AUG 10 -2.72 -1.94 195.94 +1.54 OC 11 +4.55 +5.21 182.62 +0.88 AUG 11 -3.87 -3.19 208.17 +1.54 oc 12 +3.31 +4.22 194.85 +0.89 AUG 12 -4.77 -4.33 220.40 +1.53 oc 13 +1.94 +3.06 207.08 +0.91 AUG 13 -5.34 -5.29 232.64 +1.52 OC 14 +0.53 +1.77 219.32 +0.92 AUG 14 -5.54 -6.01 244.89 +1.52 oc 15 -0.85 +0.40 231.56 +0.94 AUG 15 -5.36 -6.44 257.13 +1.51 oc 16 -2.12 -1.01 243.81 +0.95 AUG 16 -4.81 -6.52 269.38 +1.50 oc 17 -3.24 -2.39 256.06 +0.97 AUG 17 -3.97 -6.21 281.63 +1.49 oc 18 -4.16 -3.69 268.31 +0.98 AUG 18 -2.92 -5.52 293.88 +1.48 CK 

19 -4.84 -4.83 280.56 +1.00 AUG 19 -1.75 -4.47 306.12 +1.47 OC 
20 -5.29 -5.75 292.82 +1.01 AUG 20 -0.56 -3.12 318.36 +1.47 oc 
21 -5.48 -6.39 305.07 +1.03 AUG 21 +0.59 -1.57 330.59 +1.46 oc 
22 -5.44 -6.70 317.31 +1.04 AUG 22 +1.64 +0.07 342.82 +1.45 oc 
23 -5.18 -6.64 329.56 +1.06 AUG 23 +2.57 +1.70 355.04 +1.45 oc 
24 -4.72 -6.21 341.79 +1.08 AUG 24 +3.37 +3.22 007.25 +1.44 oc 
25 -4.08 -5.41 354.02 +1.10 AUG 25 +4.05 +4.53 019.45 +1.44 oc 
26 -3.26 -4.27 006.25 +1.12 AUG 26 +4.60 +5.56 031.65 +1.44 oc 
27 -2.30 -2.86 018.46 +1.14 AUG 27 +4.99 +6.25 043.84 +1.43 oc 
28 -1.19 -1.26 030.67 +1.17 AUG 28 +5.22 +6.59 056.03 +1.43 oc 
29 +0.02 +0.43 042.87 +1.19 AUG 29 +5.24 +6.57 068.21 +1.42 
30 +1.29 +2.10 055.07 +1.22 AUG 30 +5.04 +6.20 080.39 +1.41 

AUG 31 +4.58 +5.52 092.57 +1.40 

1985 	EARTH'S SELEN. SUN'S SELEN. 	1985 	maws SELEN. SUN'S SELEN. 
MON. DAY LONG. LAT. COLONG. LAT. 	MON. DAY LONG. LAT. COLONG. LAT. 
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MAY 
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MAY 
MAY 
MAY 
MAY 
MAY 
MAY 
MAY 
MAY 
MAY 
MAY 
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-5.02 140.59 -0.02 
-5.88 152.75 -0.05 
-6.49 164.91 -0.07 
-6.80 177.08 -0.10 
-6.78 189.25 -0.12 
-6.41 201.43 -0.15 
-5.68 213.62 -0.17 
-4.59 225.81 -0.20 
-3.19 238.00 -0.23 
-1.54 250.20 -0.26 
+0.23 262.40 -0.29 
+2.00 274.61 -0.31 
+3.61 286.81 -0.34 
+4.96 299.01 -0.37 
+5.96 311.20 -0.40 
+6.56 323.39 -0.43 
+6.77 335.57 -0.46 
+6.61 347.75 -0.49 
+6.12 359.91 -0.52 
+5.35 012.08 -0.54 
+4.34 024.23 -0.57 
+3.16 036.38 -0.60 
+1.84 048.53 -0.63 
+0.45 060.67 -0.66 
-0.97 072.80 -0.69 
-2.35 084.94 -0.71 
-3.63 097.07 -0.74 
-4.75 109.21 -0.76 
-5.67 121.34 -0.79 

-6°34 133°48 -0°81 

+1.30 242.96 -0.95 
+2.95 255.15 -1.01 
+4.40 267.34 -1.03 
+5.53 279.54 -1.05 
+6.27 291.73 -1.08 
+6.60 303.92 -1.10 

-6.71 145.62 -0.83 
-6.77 157.77 -0.85 
-6.48 169.92 -0.87 
-5.86 182.08 -0.89 
-4.90 194.24 -0.90 
-3.63 206.41 -0.92 
-2.12 218.59 -0.94 
-0.43 230.77 -0.96 

+6.53 
+6.11 
+5.39 

316.10 
328.28 
340.45 

-1.12 
-1.14 
-1.17 

+4.43 352.61 -1.19 
+3.29 004.77 -1.21 
+2.03 016.92 -1.23 
+0.68 029.07 -1.25 
-0.69 041.21 -1.27 
-2.04 053.35 -1.29 
-3.31 065.48 -1.31 
-4.45 077.61 -1.33 
-5.40 089.74 -1.34 
-6.11 101.87 -1.36 
-6.54 114.00 -1.37 
-6.65 126.13 -1.37 
-6.42 138.26 -1.38 

11111  III 	

1985 	EARTH'S SELEN. SUN'S SELEN. 	1985 	EARTH'S SELEN. SUN'S SELEN. 
IRAN. DAY LONG. LAT. COLONG. LAT. 

SEP 01 +3.87 +4°59 104°75 o  o +1.39 

MON. DAY LUNG. LAT. COLONG. LAT. 

NOV 01 -3°31 -3°95 128°44 +0.o01 
SEP 
SEP 

mmill41/ 	SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 
SEP 

OCT 

OCT 

OCT 
OCT 
OCT 
OCT 
OCT 
OCT 

OCT 
OCT 
OCT 
OCT 
OCT 

OCT 

02 +2.92 +3.47 116.93 +1.38 NOV 02 -4.57 
03 +1.76 +2.21 129.11 +1.37 NOV 03 -5.67 
04 +0.44 +0.87 141.30 +1.35 NOV 04 -6.56 
05 -0.97 -0.50 153.49 +1.34 NuV 05 -7.17 
06 -2.39 -1.84 165.69 +1.32 06 -7.45 
07 -3.72 -3.10 177.89 +1.31 NOV 07 -7.35 
08 -4.88 -4.24 190.10 +1.29 NOV 08 -6.83 
09 -5.76 -5.21 202.31 +1.27 NOV 09 -5.89 
10 -6.30 -5.97 214.53 +1.25 NOV 10 -4.55 
11 -6.44 -6.45 226.76 +1.24 NOV 11 -2.87 
12 -6.14 -6.60 238.99 +1.22 NOV 12 -0.95 
13 -5.41 -6.39 251.22 +1.20 NOV 13 +1.07 
14 -4.30 -5.78 263.45 +1.18 NOV 14 +3.03 
15 -2.92 -4.79 275.69 +1.16 NOV 15 +4.79 
16 -1.36 -3.47 287.92 +1.14 NOV 16 +6.22 
17 +0.23 -1.91 300.15 +1.12 NOV 17 +7.24 
18 +1.75 -0.21 312.38 +1.10 NOV 18 +7.80 
19 +3.11 +1.49 324.60 +1.08 NOV 19 +7.91 
20 +4.24 +3.08 336.81 +1.06 NOV 20 +7.60 
21 +5.13 +4.45 349.02 +1.04 NOV 21 +6.93 
22 +5.76 +5.54 001.22 +1.02 NOV 22 +5.98 
23 +6.14 +6.29 013.41 +1.01 NOV 23 +4.80 
24 +6.28 +6.69 025.60 +0.99 NOV 24 +3.48 
25 +6.18 +6.72 037.77 +0.97 NOV 25 +2.08 
26 +5.85 +6.41 049.95 +0.95 NOV 26 +0.66 
27 +5.30 +5.79 062.12 +0.93 NOV 27 -0.73 
28 +4.54 +4.89 074.28 +0.91 NOV 28 -2.06 
29 +3.58 +3.78 086.4D +0.89 NOV 29 -3.29 
30 +2.45 +2.51 098.61 +0.86 NOV 30 -4.38 

01 +1°17+1. o 13 110°78 +0°84 DEC 01 -5°32 
-0.21 -0.27 122.94 +0.82 DEC 02 -6.06 
-1.64 -1.66 135.11 +0.79 DEC 03 -6.58 
-3.06 -2.97 147.29 +0.77 DEC 04 -6.86 
-4.39 -4.15 159.46 +0.74 DEC 05 -6.84 
-5.55 -5.17 171.65 +0.72 DEC 06 -6.51 
-6.46 -5.97 183.83 +0.69 DEC 07 -5.83 
-7.04 -6.50 196.03 +0.67 DEC 08 -4.80 
-7.23 -6.74 208.23 +0.64 DEC 09 -3.43 
-6.99 -6.63 220.45 +0.62 DEC 10 -1.76 
-6.29 -6.14 232.64 +0.59 DEC 11 +0.09 
-5.16 -5.27 244.85 +0.57 DEC 12 +2.01 
-3.66 -4.04 257.07 +0.54 DEC 13 +3.82 
-1.90 -2.51 269.29 +0.51 DEC 14 +5.38 
-0.01 -0.80 281.50 +0.48 DEC 15 +6.57 
+1.86 +0.98 293.72 +0.45 DEC 16 +7.29 
+3.59 +2.68 305.93 +0.43 DEC 17 +7.53 
+5.05 +4.18 318.14 +0.40 DEC 18 +7.30 
+6.19 +5.38 330.34 +0.37 DEC 19 +6.66 
+6.97 +6.23 342.53 +0.34 DEC 20 +5.68 
+7.37 +6.71 354.72 +0.32 DEC 21 +4.46 
+7.41 +6.82 006.89 +0.29 DEC 22 +3.09 
+7.13 +6.50 019.07 +0.26 DEC 23 +1.66 
+6.56 
+5.74 

+6.02 
+5.18 

031.23 
043.39 

+0.24 
+0.21 

DEC 
DEC 

24 
25 

+0.24 
-1.10 

+4.72 +4.12 055.55 +0.18 DEC 26 -2.31 
+3.54 +2.87 067.70 +0.15 DEC 27 -3.35 
+2.25 +1.51 079.85 +0.12 DEC 28 -4.20 
+0.87 +0.08 091.99 +0.09 DEC 29 -4.86 

30 -0.54 -1.34 104.14 +0.07 DEC 30 -5.32 
31 -1.95 -2.70 116.29 +0.04 DEC 31 -5.59 
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11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

22 
23 
24 
25 
26 
27 
28 
29 

11

21 

OCT 

OCT 

OCT 
OCT 
OCT 
OCT 

OCT 

OCT 
OCT 

OCT 
OCT 
OCT 
OCT 
OCT 

- 229 

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



Figure 15. The 
campus of Carroll Col-
lege at Waukesha, Wis-
consin, the site of Al-
con '84. All photo-
graphs on this page were 
taken by Mr. William 
Douglass of Miami, 
Florida and were contri-
buted by Dr. Donald C. 
Parker. 

Figure 16. The 
A.L.P.O. Exhibit at Al-
con '84. Collected and 
arranged by Dr. Julius 
L. Benton, Jr. 

Figure 17. A.L.P.O. 
staff members at Alcon 
'84. Left to right: 
Dr. Donald C. Parker, 
Mr. Charles F. Capen, 
and Dr. John E. West-
fall. 

2R 
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Figure 18. The audi-
torium on the campus of 
Carroll College, the site 
of Alcon '84. All photo-
graphs on this page were 
taken by Mr. William Doug-
lass and were contributed 
by Dr. Donald C. Parker. 

'he 

Ind 
Lus 

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

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

ALSO AVAILABLE: 
STANDARD THICKNESS MIRRORS 

41/4 " to 20" 
Cassegrain Optics 

Refiguring • Aluminizing Service 
25 Years Experience 

ENTERPRISE OPTICS 
P.O. Box 413, Dept. B 
Placentia, CA 92670 
(714) 624.7520 

1985 Complete Optics Catalog, send $1.00 U.S. 
$2.00 Canada or Foreign In U.S. Currency 

f 

uly 
)OX. 
lar 
uth 
low 
21, 
Lso, 

the 

ATTENTION! 
1/20th Wave Lightweight Mirrors 
for Planetary, Lunar, Deep Sky 
Observers, Astrophotographers 

Made from hand figured fine annealed 
Pyrex glass, sizes 121/2 " to 20" 

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

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

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

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

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

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

RANDY TATUM 
3707 MOODY AVE. 
RICHMOND, VA. 23225 

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

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

PHILLIP W. BUDINE 
GENERAL DELIVERY 
TUCSON, ARIZONA 85711 

sons 
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The most recent discoverer 
of a comet in the ALPO! Com-
ets Recorder David H. Levy 
and the 16-inch, f/5 reflector 
with which he discovered Comet 
1984t Levy-Rudenko on 
November 13, 1984. Telescope 
is in a sliding roof observatory 
in Mr. Levy's "telescope farm" 
near Tucson, Arizona. He made 
the discovery after 917 hours of 
comet hunting, spread over 19 
years, and approximately 850 
hunting sessions. Photograph by 

-,Ciar-y—Rosogbaarrn-

At..ifttZ 

sounded In 1947 
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more accurate than the Sampson 1910 ephemeris, published in The Astronomical 
Almanac  and elsewhere. Originally given in Ephemeris Time (E.T.),the times here 
have been converted to Universal Time (U.T.) and have been rounded to 1 minute in 
order to prevent observer bias. Each event's entry is given in the following 
order: 

(i) Event Type--Satellite Number ("1" = Io, "2" = Europa, "3" = Ganymede, and 
"4" = Callisto) followed by "D" for eclipse disappearance and "R" for 
reappearance. 

(ii) Month Number (2 digits) and Day Number (2 digits). 
(iii) Hour (2 digits) and minute (2 digits), U.T. 
(iv) Apparent Distance of satellite from Jupiter's limb in Jovian radii. 

Observers should note that the observed time of the eclipse's disappearance 
("last speck") or reappearance ("first speck") may differ from the table's mid-
eclipse times by up to several minutes. This difference depends partially on 
telescope aperture; and mean differences for the last seven apparations are given 
below, where positive values mean that the observed event is later than predicted 
and negative values mean earlier than predicted: 

Event 
Type 

Aperture in cm. (in.) 

6 	(2.4 in) 10 (4 in.) 20 (8 in.) 

1D + 	1.1 	m + 1.3 m + 1.5 m  
1R - 0.9 - 	1.2 - 	1.4 

2D + 	1.0 + 1.5 + 	1.9 
2R - 0.7 - 1.2 - 	1.5 

3D + 3.2 + 4.4 + 5.2 
3R - 3.8 - 4.6 - 5.3 

4D +3 +4 +5 
4R -1 - 3 -5 

The times for Satellite 4 (Callisto) are uncertain because the last apparation 
which has been analyzed in which Callisto underwent eclipses was 1980-81. Because 
Callisto is currently being eclipsed again (with 21 events in 1985), observers are 
particularly urged to time these whenever possible. 

Calendar year 1985 falls within the 1985-86 apparition, which theoretically 
covers January 14, 1985-February 18, 1986 (conjunction to conjunction, opposition 
being on August 4, 1985). The practical period of visibility will probably be 
March-December, 1985. This apparition is noteworthy because it includes the Sun's 
passage through the plane of Jupiter's equator (on Sept. 27, 1985), followed by the 
Earth's passage (on Dec. 20). Thus, 1985/86 will see a series of mutual satellite 
occultations and eclipses; predictions for these are given in a separate article in 
this issue. Finally, it should be noted that the visibility of Jupiter for 
Northern Hemisphere observers is improving since the planet is now moving north, 
with a 1985 opposition declination of -18).0. 

ANOMALOUS DISTRIBUTION  OF LARGE, FRESH  LUNAR CRATERS 

By: Michael T. Kitt 

Introduction 

Currently favored among a majority of lunar researchers is the hypothesis that 
large, fresh craters are representative of relatively recent meteorite impacts. 
This conclusion is based on the morphology of these craters, specifically on their 
similarity to non-volcanic terrestrial craters as regards ejecta patterns and gross 
structure. Samples of lunar breccias obtained by the Apollo astronauts lend strong 
support to the impact hypothesis. 

However, it appears that the distribution of these large, fresh craters is far 
from random, contrary to what would be expected if their mechanism of formation was 
by impact. Even the most casual observer of the Moon cannot help but note that the 
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Jupiter Galilean Satellite Eclipse Ephemeris: January - June, 1985 

1R 0101 2200 0.2 1D 0222 0333 0.6 1D 0407 0926 1.0 1D 0518 0220 1.1 
1R 0103 1629 0.2 2D 0223 0240 0.9 1D 0409 0355 1.0 2D 0519 0931 1.8 
2R 0104 1126 0.2 1D 0223 2202 0.6 4D 0409 0549 4.6 LD 0519 2049 1.1 
1R 0105 1057 0.1 LD 0225 1630 0.6 4R 0409 1019 2.8 1D 0521 1517 1.1 
1R 0107 0526 0.1 2D 0226 1557 1.0 2D 0410 0721 1.6 2D 0522 2248 1.8 
3R 0107 2020 0.3 3D 0226 2052 1.6 3D 0410 2047 2.7 1D 0523 0945 1.1 
2R 0108 0043 0.2 LD 0227 1059 0.6 1D 0410 2223 1.0 3D 0523 2042 2.8 
1R 0108 2355 0.1 LD 0301 0528 0.6 3R 0411 0020 0.8 3R 0524 0017 0.9 
IR 0110 1823 0.1 2D 0302 0514 1.0 1D 0412 1652 1.1 LD 0525 0414 1.1 
2R 0111 1401 0.1 1D 0302 2356 0.7 2D 0413 2038 1.7 2D 0526 1206 1.7 
1R 0112 1252 0.0 1D 0304 1825 0.7 1D 0414 1120 1.1 LD 0526 2242 1.1 
1R 0114 0721 0.0 2D 0305 1831 1.1 ID 0416 0549 1.1 LD 0528 1711 1.1 
4D 0115 113 6 0.0 3D 0306 0050 1.8 2D 0417 0955 1.7 4D 0529 1159 4.8 
1D 0115 2332 0.0 LD 0306 1253 0.7 LD 0418 0017 1.1 4R 0529 1639 2.9 
1D 0117 1801 0.0 4D 0306 1744 3.2 3D 0418 0046 2.8 2D 0530 0124 1.7 
2D 0118 1350 0.1 4R 0306 2205 1.4 3R 0418 0419 0.9 LD 0530 1139 1.1 
1D 0119 1229 0.1 1D 0308 0722 0.7 1D 0419 1845 1.1 3D 0531 0041 2.7 
1D 0121 0658 0.1 2D 0309 0748 1.2 2D 0420 2312 1.7 3R 0531 0416 0.8 
3D 0122 0053 0.3 LD 0310 0150 0.8 1D 0421 1314 1.1 1D 0601 0607 1.0 
2D 0122 0307 0.2 1D 0311 2019 0.8 ID 0423 0742 1.1 2D 0602 1441 1.7 
1D 0123 0127 0.1 2D 0312 2105 1.2 2D 0424 1229 1.8 1D 0603 0036 1.0 
LD 0124 1955 0.1 3D 0313 0449 2.0 LD 0425 0211 1.1 1D 0604 1904 1.0 
2D 0125 1624 0.2 3R 0313 0821 0.1 3D 0425 0445 2.9 2D 0606 0359 1.6 
ID 0126 1424 0.2 1D 0313 1447 0.8 3R 0425 0818 0.9 LD 0606 1333 1.0 
1D 0128 0853 0.2 1D 0315 0916 0.8 4D 0425 23 52 5.0 3D 0607 0439 2.6 
3D 0129 0453 0.5 2D 0316 1022 1.3 4R 0426 0426 3.2 3R 0607 0816 0.6 
2D 0129 0541 0.3 LD 0317 0344 0.8 1D 0426 2039 1.1 1D 0608 0801 1.0 
1D 0130 0321 0.2 1D 0318 2213 0.8 2D 0428 0147 1.8 2D 0609 1717 1.6 
1D 0131 2150 0.3 2D 0319 2339 1.4 1D 0428 1508 1.1 LD 0610 0230 1.0 
4D 0201 0538 1.1 3D 0320 0849 2.2 1D 0430 0936 1.1 1D 0611 2058 0.9 
2D 0201 1858 0.4 3R 0320 1221 0.3 2D 0501 1504 1.8 2D 0613 0635 1.5 
LD 0202 1619 0.3 1D 0320 1641 0.9 ID 0502 0404 1.1 1D 0613 1526 0.9 
LD 0204 1047 0.3 1D 0322 1110 0.9 3D 0502 0843 2.9 3D 0614 0838 2.4 
2D 0205 0814 0.5 4D 0323 1146 4.0 3R 0502 1218 1.0 3R 0614 1215 0.4 
3D 0205 0853 0.8 2D 0323 1256 1.4 1D 0503 2233 1.1 4D 0615 0604 4.1 
LD 0206 0516 0.3 4R 0323 1612 2.2 2D 0505 0421 1.8 LD 0615 0955 0.9 
1D 0207 2345 0.4 1D 0324 0538 0.9 LD 0505 1701 1.1 4R 0615 1046 2.2 
2D 0208 2132 0.6 1D 0326 0007 0.9 1D 0507 1130 1.1 2D 0616 1952 1.4 
1D 0209 1813 0.4 2D 0327 0213 1.5 2D 0508 1739 1.8 1D 0617 0423 0.9 
1D 0211 1242 0.4 3D 0327 1248 2.4 1D 0509 0558 1.1 1D 0618 2252 0.9 
2D 0212 1049 0.7 3R 0327 1621 0.5 3D 0509 1243 2.9 2D 0620 0910 1.4 
3D 0212 1253 1.1 1D 0327 1835 0.9 3R 0509 1617 1.0 1D 0620 1720 0.8 
1D 0213 0710 0.4 1D 0329 1304 1.0 1D 0511 0027 1.1 3D 0621 1237 2.1 
1D 0215 0139 0.5 2D 0330 1530 1.5 2D 0512 0656 1.8 3R 0621 1614 0.2 
2D 0216 0006 0.7 1D 0331 0732 1.0 4D 0512 1755 5.1 1D 0622 1149 0.8 
ID 0216 2008 0.5 1D 0402 0201 1.0 1D 0512 1855 1.1 2D 0623 2228 1.3 
4D 0217 2341 2.2 2D 0403 0447 1.6 4R 0512 2232 3.2 ID 0624 0617 0.8 
4R 0218 0357 0.5 3D 0403 1648 2.5 1D 0514 1323 1.1 1D 0626 0045 0.8 
1D 0218 1436 0.5 3R 0403 2021 0.6 2D 0515 2013 1.8 2D 0627 1147 1.2 
2D 0219 1323 0.8 1D 0403 2029 1.0 1D 0516 0752 1.1 1D 0627 1914 0.7 
3D 0219 1652 1.3 LD 0405 1458 1.0 3D 0516 1642 2.9 3D 0628 1637 1.9 
1D 0220 0905 0.5 2D 0406 1804 1.6 3R 0516 2017 1.0 1D 0629 1342 0.7 
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maria contain very few large craters. The more experienced observer will take note 
of several apparent anomalies. Six magnificent post-mare craters are almost for-
tuitously located immediately adjacent to mare regions, these being Langrenus, 
Theophilus, Cavalerius, Aristoteles, Aristarchus, and Copernicus. The latter two 
are situated upon small patches of non-mare terrain located well within the vast 
combined expanses of Oceanus Procellarum and Mare Imbrium. Three more large post-
mare craters are located at the tips of immense lunar scarps--Eratosthenes at the 
SW end of the Montes Apenninus, Plinius at the SE end of Montes Haemus, and 
Piccolomini at the SE tiptof Rupes Altai. Finally, most of the large craters 
within the maria tend to be situated close to the highland/maria margin. 
Aristillus, Bullialdus, Seleucus, and Cardanus are fine examples of this trend. 
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Jupiter Galilean Satellite Eclipse Ephemeris: July - December, 1985 

2D 0701 0104 1.1 1R 0819 2347 0.3 1R 1006 1843 1.0 1R 1118 0614 1.1 
1D 0701 0811 0.7 4R 0821 1119 1.6 3D 1007 0042 0.7 3D 1119 0049 0.8 
4D 0702 0008 3.0 1R 0821 1816 0.4 3R 1007 0421 2.7 3R 1119 0428 2.8 
4R 0702 0453 1.1 2R 0823 1138 0.7 1R 1008 1311 1.0 1R 1120 0043 1.1 
ID 0703 0239 0.7 1R 0823 1245 0.4 2R 1008 1647 1.7 2R 1120 0837 1.7 
2D 0704 1423 1.0 3R 0825 0415 1.1 1R 1010 0740 1.1 1R 1121 1912 1.1 
1D 0704 2108 0.6 1R 0825 0713 0.4 4D 1010 1300 2.9 1R 1123 1341 1.0 
3D 0705 2037 1.6 2R 0827 0057 0.8 4R 1010 1750 4.8 2R 1123 2156 1.7 
ID 0706 1536 0.6 	1R 0827 0142 0.5 1R 1012 0209 1.1 1R 1125 0810 1.0 
2D 0708 0341 0.9 	1R 0828 2011 0.5 2R 1012 0607 1.7 3D 1126 0451 0.7 
1D 0708 1005 0.6 	2R 0830 1417 0.9 1R 1013 2038 1.1 3R 1126 0830 2.7 
1D 0710 0433 0.5 LR 0830 1439 0.5 3D 1014 0443 0.8 IR 1127 0239 1.0 
2D 0711 1659 0.8 3R 0901 0817 1.5 3R 1014 0822 2.8 2R 1127 1114 1.7 
ID 0711 2302 0.5 1R 0901 0908 0.6 1R 1015 1507 1.1 1R 1128 2108 1.0 
3D 0713 0037 1.2 2R 0903 0335 1.0 2R 1015 1926 1.8 4D 1129 1935 2.6 
LD 0713 1730 0.5 1R 0903 0337 0.6 1R 1017 0935 1.1 4R 1130 0022 4.6 
2D 0715 0617 0.7 IR 0904 2205 0.6 1R 1019 0404 1.1 LR 1130 1536 1.0 
1D 0715 1159 0.4 IR 0906 1634 0.7 2R 1019 0845 1.8 2R 1201 0033 1.6 
1D 0717 0627 0.4 2R 0906 1655 1.1 1R 1020 2233 1.1 1R 1202 1005 1.0 
4D 0718 1814 1.6 4D 0907 0039 1.1 3D 1021 0845 0.9 3D 1203 0852 0.6 
2D 0718 1936 0.6 4R 0907 0528 3.1 3R 1021 1224 2.9 3R 1203 1232 2.5 
1D 0719 0056 0.4 1R 0908 1103 0.7 1R 1022 1702 1.1 1R 1204 0434 1.0 
3D 0720 0436 0.8 3R 0908 1217 1.8 2R 1022 2204 1.8 2R 1204 1352 1.6 
LD 0720 1924 0.3 1R 0910 0531 0.7 LR 1024 1131 1.1 1R 1205 2303 1.0 
2D 0722 0854 0.5 2R 0910 0614 1.2 1R 1026 0600 1.1 1R 1207 1732 0.9 
1D 0722 1353 0.3 1R 0912 0000 0.8 2R 1026 1124 1.8 2R 1208 0311 1.5 
1D 0724 0821 0.2 1R 0913 1829 0.8 4D 1027 0711 3.1 1R 1209 1201 0.9 
2D 0725 2213 0.3 2R 0913 1933 1.3 4R 1027 1200 5.1 3D 1210 1254 0.4 
ID 0726 0250 0.2 3D 0915 1239 0.1 1R 1028 0028 1.1 3R 1210 1634 2.4 
3D 0727 0836 0.4 1R 0915 1258 0.8 3D 1028 1246 0.9 1R 1211 0629 0.9 
1D 0727 2118 0.2 3R 0915 1618 2.1 3R 1028 1625 2.9 2R 1211 1629 1.5 
2D 0729 1132 0.2 1R 0917 0726 0.8 1R 1029 1857 1.1 1R 1213 0058 0.9 
1D 0729 1547 0.1 2R 0917 0852 1.4 2R 1030 0043 1.8 1R 1214 1927 0.9 
1D 0731 1015 0.1 1R 0919 0155 0.9 1R 1031 1326 1.1 2R 1215 0548 1.4 
2D 0802 0051 0.1 1R 0920 2024 0.9 1R 1102 0755 1.1 4D 1216 1347 2.0 
1D 0802 	 0'V4 0.0 2R 0920 2212 1.4 2R 1102 1402 1.8 1R 1216 1356 0.9 
3D 0803 1236 0.0 1R 0922 1453 0.9 1R 1004 0224 1.1 4R 1216 1832 3.9 
1D 0803 2312 0.0 3D 0922 1639 0.4 3D 1104 1647 0.9 3D 1217 1656 0.2 
4R 0804 1710 0.0 3R 0922 2018 2.3 3R 1104 2026 2.9 3R 1217 2035 2.2 
2R 0805 1703 0.0 4D 0923 1849 2.2 1R 1105 2053 1.1 1R 1218 0825 0.8 
1R 0805 1958 0.0 4R 0923 2339 4.1 2R 1106 0321 1.8 2R 1218 1906 1.4 
1R 0807 1427 0.1 1R 0924 0921 0.9 1R 1107 1521 1.1 1R 1220 0254 0.8 
2R 0809 0622 0.2 2R 0924 1130 1.5 1R 1109 0950 1.1 1R 1221 2122 0.8 
1R 0809 0856 0.1 LR 0926 0350 0.9 2R 1109 1640 1.8 2R 1222 0825 1.3 
3R 0810 2014 0.4 1R 0927 2219 1.0 1R 1111 0419 1.1 1R 1223 1551 0.8 
1R 0811 0324 0.1 2R 0928 0050 1.6 3D 1111 2048 0.9 3D 1224 2057 0.0 
2R 0812 1941 0.3 1R 0929 1648 1.0 3R 1112 0027 2.9 3R 1225 0036 2.0 
1R 0812 2153 0.2 3D 0929 2040 0.6 1R 1112 2248 1.1 1R 1225 1020 0.8 
1R 0814 1621 0.2 3R 0930 0019 2.5 4D 1113 0123 3.0 2R 1225 2143 1.2 
2R 0816 0900 0.4 1R 1001 1116 1.0 2R 1113 0559 1.8 1R 1227 0449 0.7 
1R 0816 1050 0.3 2R 1001 1409 1.6 4R 1113 0611 5.0 LR 1228 2318 0.7 
3R 0818 0015 0.8 1R 1003 0545 1.0 1R 1114 1717 1.1 2R 1229 1102 1.2 
1R 0818 0519 0.3 1R 1005 0014 1.0 1R 1116 1146 1.1 1R 1230 1747 0.7 
2R 0819 2219 0.5 2R 1005 0329 1.7 2R 1116 1918 1.8 

These observations, while highly suggestive, do not constitute proof that 
large, fresh lunar craters have a non-random distribution. Therefore a study was 
undertaken statistically to evaluate this premise. 

Method of Gathering Data 

Classification of lunar craters by relative age has been a highly subjective 
task prone to large inaccuracies. The availability of Lunar Orbiter photography 
offers a considerably more objective tool permitting greatly improved accuracy, and 
accordingly this technique was adopted. The objective of this study was to 
classify all large highland craters (that is, those with diameters of-40 kms. or 
greater) as either pre-mare or post-mare, then to analyse the distribution of post-
mare craters. 
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At least ten large craters located in highland terrain can be unequivocally 
classified as post-mare because their ejecta overlie adjacent mare lava flows. The 
state of preservation of these craters therefore becomes a standard of reference 
for the purpose of classifying the remaining highland craters. As a departure 
point, a list of large craters classified by Ralph Baldwin (1) as Class 1 was 
prepared. In his system Class 1 represents the newest and sharpest craters, which 
he considered to be post-mare.  These craters were then individually examined on 
high resolution Lunar Orbiter photographs (2) to determine their state of 
preservation. Over half of Baldwin's Class 1 craters were at once eliminated since 
photography showed them to be significantly degraded relative to the reference 
craters. The inadequacy of crater age classifications dependent on Earth-based 
observations was made quite clear at this stage. 

The remaining craters were carefully examined on one or more photographs for 
the following characteristics: 

a. Crater rims--sharply defined, terracing/slumping details well preserved. 
b. Central peaks--crater must have one or more central peaks. Crater floor 

must show no evidence of flooding or infill by ejecta. 
c. Ejecta blankets--preservation of ejecta blankets is a sign of relative 

youth. A few craters without detectable ejecta on available photography were 
classified post-mare, however, on the basis of other attributes. 

In general, when there was any doubt about the state of preservation of a 
specific crater, or when Orbiter photography gave ambiguous results, it was decided 
to discard the candidate crater from the final list of post-mare  craters. The 
result of this study was a list of 37 highland craters classified as post-mare and 
ranging in diameter from 40 kms. to 132 kms., as listed in Table I. 

TABLE I 
POST-MARE HIGHLAND CRATERS 

Crater Km Crater Km Crater Km 

Langrenus 132 Philolaus 71 Reinhold 48 
Pythagoras 128 Werner 70 Agrippa 46 
Moretus 114 Eudoxus 67 Olbers A 45 
Theophilus 100 Macrobius 64 Aristarchus 45 
Copernicus 93 Cavalerius 64 Sirsalis 44 

Vlacq 89 Zucchius 64 Stiborius 43 
Piccolomini 89 Miller 61 Abenezra 42 
Aristoteles 87 Eratosthenes 58 Mairan 41 
Geminus 86 Wrottesley 57 Herschel 41 
Tycho 85 Scoresby 56 Cichus 40 

Schomberger 85 Rutherford 52 Sharp 40 
Stevinus 74 Anaxagoras 51 Cepheus 40 

Roemer 40 

A corresponding list of 9 craters located on the maria  was prepared and is here 
presented as Table II. 

TABLE II 
POST-MARE MARIA  CRATERS 

Crater Km Crater Km 

Bullialdus 59 Landsberg 40 
Aristillus 55 Harpalus 40 
Cardanus 50 Buerg 40 
Plinius 43 Autolycus 40 
Seleucus 43 

Flooded or otherwise degraded craters located on the maria were classified as 
either pre-mare  or contemporaneous with mare lava production. Prominent examples 

active 	 include Krafft (51 kms.), Marius (41 kmi:3and the much older Goclenius (54 x 66 
raphy 	 kms.). 
r, and 
as to 

or 
post- 
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Crater Distribution 

The distribution of large, fresh craters between highlands and maria is 
summarized in Table III. 

TABLE III 
DISTRIBUTION OF POST-MARE CRATERS 

Number of Craters  
Crater Diameters 	Highlands 	Maria  

40 - 60 kms. 	18 	9 
160 kms. 	 19 	0 

One-third of all post-mare craters in the size range 40-60 kms. are located on 
the maria. This ratio is almost exactly what we would expect from a random process 
since the maria occupy approximately 30% of the surface area of the near side of 
the Moon. 

On the other hand, none of the 19 post-mare craters with diameters exceeding 60 
kms. are located on the maria. Using binomial probability theory, we can readily 
calculate that the probability that none of the 19 post-mare craters occur on the 
maria, when in fact a random process should result in 35-Tor slightly less than 
six of them) being located on the maria, is .00114. Thus we have determined that 
there is only slightly more than one chance in a thousand that the large, fresh 
craters were formed by a completely random process. 

Conclusion 

Despite considerable indirect evidence suggesting that large, fresh craters 
were formed by impact, a process which should be random in nature, this study 
provides contrary evidence suggesting that these craters are not randomly 
distributed on the near side of the Moon. How can we reconcile these apparently 
contradictory facts? It is likely that only future exploratory missions to the 
Moon will serve that purpose. We must keep in mind that for all its remarkable 
achievements, the Apollo program did not include a mission to explore and sample a 
large, fresh lunar crater. 

In the meantime, there are additional crater distribution studies which can be 
performed to support or deny the hypothesis of non-random fresh crater distribu-
tion. It would be useful to characterize the distribution of fresh craters in the 
size range 30-40 kms. Such a study is made difficult by the marginal quality of 
many of the Lunar Orbiter photographs taken of large portions of the eastern 
quadrants, as well as by the less distinctive characteristics of craters in this 
size range. Nonetheless there are viable statistical approaches that can be 
formulated. A second important corollary study would involve characterizing the 
distribution of fresh farside craters with diameters of 40 kms. or greater. This 
approach is complicated by relatively limited available photography, especially 
unaer various conditions of lighting. But again, these problems do not appear 
insurmountable. 

Many basic lunar processes remain a mystery despite the wealth of information 
gathered via the Ranger, Surveyor, Lunar Orbiter, and Apollo programs. Therefore 
we must keep an open mind as regards the long-standing debate over whether 
vulcanism or impact was the prime cause of crater formation. The Moon has by no 
means yielded all its secrets; there is ample opportunity to continue the tradition 
of contributions to lunar research by amateurs. 
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COMETS FOR 1985 

By: J.V. Scotti, A.L.P.O. Assistant Comets Recorder 

The current year in comets is, at least at first glance, a slow year. Of the 
11 short period comets returning to perihelion in 1985 (see Table I), only one is 
expected to reach naked-eye brightness (and then only when it is too near the Sun 
to observe); and all will require a telescope with some aperture to supply a good 
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of Stephen Edberg's International Halley Watch Amateur Observers' Manual for 
Scientific Comet Studies, available from Sky Publishing Company. 
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From our observing site in Arizona, the 1985 Quadrantids were expected to 
'ation 	 reach their maximum just at the start of dawn on the morning of January 3. Since 
85 and 
	

the Moon had set only 2 hours earlier, the crystal clear sky offered us an 
should 
	

opportunity to observe a rich shower. In one hour of observing looking north, 
Linda Meier counted 67 meteors, while I, watching south, recorded 66. Only 6 of 
Linda's, and 3 of mine, were not Quadrantid meteors. During this time Rolf Meier 
was photographing the sky for possible bright meteors. We also have a preliminary 
report of a successful session at the Indian River Observatory near Ottawa, Canada, 

3 East 
	

where some 200 meteors were seen in 2 hours by 4 observers. 
on the 
3 soon 
	

COMPARISON OF BRIGHTNESSES OF LUNAR FEATURES BY THREE METHODS OF OBSERVATIONS  

By: Winifred Sawtell Cameron, NSSDC-GSFC, Greenbelt, MD, A.L.P.O. Lunar Recorder 

The Lunar Transient Phenomena (LTP) observing program of the Association of 
Lunar and Planetary Observers (ALPO) has been operating for more than 10 years now, 
and a large body of observations has been accumulated. This paper is a 

lowers 	 distillation of the albedo results abetted by brightness measurements from two 
1 and 	 other methods which are: (1) the crater extinction method (CED) used by members of 
Ursid 	 the Lunar Section of the British Astronomical Association (B.A.A.), which method 

.ng on 	 employs a series of neutral filters of increasing densities rotated in the light 
train until the feature becomes extinguished from view. The density required for 

less 	 extinction gives a numerical figure for the brightness. The higher the density, 
le for 	 the brighter is the feature; (2) the photoelectric photometry method as used by the 
u see. 	 professional astronomers Wildey, Pohn, McCord, and their colleagues. In this 

paper, only the photometric measures of Wildey and Pohn (1964) will be used. 
The purposes of the ALPO-LTP observing program are: (1) to establish the 

normal albedo behavior throughout a lunation period (all phases) of LTP areas, non-
LTP comparison areas, and seismic sites on the Moon, (2) to look for and report on 
any anomalies, and (3) to measure seeing conditions based on the behavior of a 
star's diffraction disk or out-of-focus image. (See Cameron, 1975, for a more 
complete discussion). 

The normal albedo behavior is established by observing and estimating the 
albedos of several permanent points in the feature, doing so at least twice during 
an observing session, separated by at least 10-15 mins., and making the albedo 
estimates by comparing to an albedo chart previously constructed by the observer. 
The observer is to accomplish this chart construction by observing at Full Moon and 

or 10 	 matching grays, in some fashion, to the features listed at each scale step in 
The 	 Elger's Albedo Scale (1895). Ways in which grays may be obtained are: (1) pencil 

)1ors, 	 shadings on a white background, (2) different densities of exposed film mounted on 
a white background, (3) mounted grays from paper cut-outs, (4) additional strips of 
film of the same density passed into the train of light in the telescope until the 
crater extinguishes, or (5) neutral filters of varying densities, or a photographic 
gray scale (same scheme as the CED described above) passed through the light train 
of the telescope while recording the density required to extinguish the point. 
After the scale is set up, then all albedo measures are matched to this scale, 
which is related to the Elger albedo; and that is the albedo recorded. At least 
two measures during an observing session should be made of each point, separated by 
at least 10-15 mins. The duration of most of the historic LTPs averages about 20 
mins.; thus two measures might catch a change. In addition to the permanent points 
in the feature, a permanent comparison point outside of and north or south (usually 
on a plain) of each feature is measured as the other points are. This procedure 

rving 	 gives a comparison area in the same relationship to the terminator as the feature 
Watch 	 is. Anomalous measures in the features can then be checked against the plain 
when 	 comparison point. 
e the 	 Seeing conditions are estimated in the following manner. Before lunar 

observing starts, the telescope, with drive off, is directed to a star near the 
Your 	 Moon; and its diffraction disk (or out-of-focus image -always racked the same 
ntest 	 direction and amount in each observing session) is set at the leading edge of the 
total 	 Field-of-View (FOV), and the length of time it takes for the disk to drift out of 
, the 	 view is timed in seconds by counting. With the drive turned on, the diffraction 
pt is 	 disk is again set at the edge of the field; and its darting motion (excursions) is 
itude 	 noted, and the interval between darts inward toward the center is timed by counting 
10-16 	 seconds. Another motion observed is the contraction-expansion (blow-ups) of the 

disk. The interval between blow-ups is measured by counting in seconds. These 
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motions are different and distinct from the boiling image seen at the limb of the 
Moon. The latter is the basis on which the Antoniadi Scale of seeing is based and 
is used by the B.A.A. observers. The excursions and blow-ups intervals give a 
measure of the atmospheric waves (at different altitudes) that produce the seeing 
conditions. One would anticipate that the better the seeing (the steadier), the 
longer the interval between excursions and blow-ups. Cursory examination of the 
reported measures supports this assumption. The two intervals often differ by some 
seconds. These intervals are then compared with any LTP variations reported. It 
is urged that observers time intervals in variations, particularly brightenings, 
fadings, flare-ups, etc. If observers note anything unusual, then they should pay 
minute attention to details in the region. They should look for and note, as 
closely as possible, the hue, albedo (making a nearby plain estimate also), 
variations (timing them if there are any), motions, sparkle, dissipation, 
obscuration, etc., recording all of these. They should also examine features in 
the vicinity, especially of similar structure, and especially north and south of 
the feature which are in the same relationship to the terminator. Observers report 
to me regularly, usually once a month, all their measurements. From their reports, 
I construct albedo charts of albedo vs. Moon's age, as in Table 1. If there are 
deviations of 2 or more whole steps (4 half steps in Elger's scale) from the 
average, I suspect the estimate to be anomalous because LTP (asterisked in Table 1) 
have been reported with as little as one-half step in Elger's Scale. One-half step 
is equivalent to about 0.1 stellar magnitudes in brightness; therefore, 4 half 
steps is equivalent to almost 0.5 magnitudes, which ought to be readily visible to 
the eye. I donate these as possible anomalies (examples are circled in the table). 
These are used in the statistics to be discussed below. Materials, such as Elger's 
Scale, procedures, and reporting forms are furnished to observers who join the 
observing program. 

In addition to the ALPO-LTP albedo observing program, I receive data from the 
Lunar Section of the B.A.A. through its coordinator, Peter Foley, from their CED 
and Moon Blink Device programs of measurements on brightness and colors 
respectively. In the literature I have found reports of photometric studies of the 
brightness of many lunar features, which will be discussed below. 

From these programs there is now a considerable volume of observations in the 
three methods of measuring brightness or contrast or albedo, which are almost 
synonymous terms, and which can be intercompared and correlated. There are a total 
of 82 lunar features that have some measures in one or more methods. These 
features are given in Table 2. In this paper only white light measures are 
discussed (with a couple of exceptions), although there were many measures in red 
and blue also. Table 2 indicates with which method(s) the feature was observed and 
who the observers were. It can be seen that seven features were measured in all 
three methods, 16 in two methods, and the remainder, 59, by one method, of which 8 
features had more than one observer. 

There are about 100 lunar features which have been reported more than once as 
exhibiting LTP in the past, and about 100 more that have one reported anomaly 
either found in the literature or reported to the author. In the ALPO-LTP program 
the 100 multiply-reported features were distributed among the observers. Four LTP 
features, one non-LTP comparison area, and one seismic zone, as determined from the 
Apollo seismic program of experiments (Nakamura, et al. 1976), were assigned to 
each interested observer so that all LTP sites could be covered. Although over 60 
people expressed interest and were assigned features, only a baker's dozen have 
actually sent in measures. Therefore, there are not many duplications of features 
among those 13. The few that did occur are indicated in Table 3, which gives not 
only the ALPO-LTP observers' overlaps in dates but also overlaps of the B.A.A. 
observers' reports. There were no reports overlapping with the photometric 
measures (Wildey & Pohn, 1964), even through one observer has been operating since 
1949. He did not have any reported measures for 1962-3 when the photometric 
observations were made. 

The average for each day of age of a lunation was computed for each feature 
and each observer for the whole feature. In the case of the ALPO-LTP albedos these 
would be averages of all the separate points combined since the other 2 methods 
reported for the whole feature. The total number of individual nights of 
observations for all methods was 1,106, and these entailed 21,626 individual 
measures. There was a total of 65 nights of observation on which more than one 
person independently observed; and of these, 80 times when features had more than 
one observer (see Table 3). There were 62 features involved in these overlapping 
dates of observation. There were 3 cases when both observers showed an anomaly for 
the same feature, observing in nearby time periods. Table 3 shows the dates on 
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20.0-20.9 0,0.5;* 0.0 0,0.5;* 0.0 :8,8;' 8.0 
21.0-21.9 

\\.\\i\\\rN\\\ \\\\\\\\\\\\\\\\\\\\T\\\\\\\\\\\\Nx\\\\N\:  22.0-22.9 

29.0-29.9\ 

\\\\\\ \\.\\\\\\\ \\\\\\\ 

(6.5) 
Lunation Average 5.6 6.1 5.5 5.6 

Whole crater average=5.8 (6.1) 22 
*=Reported LTP 127 

0 =Unreported, possible anomalies 2 
s=in shadow, before sunrise 6 

()without anomalies 

nights of observation 
individual measures 
reported LTP 
unreported possible anomalies 
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No. Feature Albedo 	CED 
Photos. 
(Vmag) No. 

1 Agarum,Cape G,K,Le,L 45 

2 Albategntus* K 46 

3 Alpetragius Ho 47 

4 Alphonsus Ca,K,Le,P 	Pt 48 

5 Anaxagoras W-P 49 

6 Apianus* T 50 

7 Arago. C 51 
8 Aristarchus B,K,L,P 	A,C,F,Pd,Pt W-P 52 
9 Aristillus.  W-P 53 

10 Artstoteles Ca W-P 54 

11 Atlas V. 55 

12 Birt. W-P 56 

13 Bulltaldus C,F,Pd,Pt W-P 57 

14 Byrgius* W-P 
15 Calippus Fr 58 

16 Capuanus* L 
17 Carlini Ly 59 

18 Censorious A,C,F,JC,MC 

19 Clavius Le,P 60 

20 Cleomedes K 61 
21 Cobra Head L,P 62 

22 Copernicus G,Ho W-P 63 

23 Crisium,M.(E,N) Fr,G,K,Le** 	P2, Pi W-P 64 
24 Daniell C 
25 Dawes P 65 

26 Dionysius W-P 66 
27 Etmmart 67 

28 Eratosthenes B,Le W-P 68 

29 Gassendt K 	F,JC,Pd,Pt 69 
30 Goclenius.  K 70 

31 Godin P W-P 71 
32 Goodacre.  Le 72 
33 Grimaldi Ca 73 
34 Herodotus B 74 

35 Herschel T 75 
36 Hyginus N K,T 76 

37 Kepler W-P 77 

38 Langrenus* L 
39 Landsberg P 78 

40 LeMonnier Le* W-P 
41 Lexell Ly 79 

42 Linne Ly 80 
43 Lubbock. H 81 

44 Lyell B 82 

Observed Features by Method 

Feature 
	 Albedo 

Macrobius 
	 Ho 

Madler• 
	

B 
Manilius 
	 B 

Marius. 
	

H 
Menelaus 
	 B 

Mersenius 
	 Fr 

Messier 
	 H 

Messier A 
	

H 
Parry* 
	

P 
Peirce 
	 B 

Philolaus 
	 T 

Picard 
	

B 
Pico 
	 H 

Piton 
	 Hu,L 

Plato 
	 Ca,G,K,P 

Plinius 
	 Ho 

Pontanus* 
	

Fr 
Posidonius 
	 K 

Procellarum,0.* 
Proclus 	 B 

Ptolemaeus 
picctoli 
	

T 
Schickard** 
Schiller. 
	

Ly 
Seismic 49°E.. 
	

Ca 
Seismic,Nub.,M.. H, L, Ly 
Seismic 16** 
	

P 
Seismic 20** 
	

K 
Seismic 270w** 
	

H,L 
Stevinus "1". 
Taruntius 
	 K 

Thebit "1". 
Theophilus 
	Ca,K 

Tycho 
	

G 

Vaporum,M. 
Walter,Wh.Sp. 	Fr 
Wargentin 
	 Ly 

Wilhelm* 
	

G 

A,C, F,JC, 
MC,Pd,Pt 
A,C,F,JC, 
MC,Pd 

A,C,F,Pd W-P 

W-P 
A,C,F,JC, W-P 
MC, Pd,Pt 

F 	W-P 
W-P 
W-P 

A,JC,MC, W-P 
Pd, Pt 
A,C,F, 	W-P 
Pd, Pt 

W-P 

MC 
JC,MC 

Pt 

Observers 
Photom.(Vmag) 	 Albedo 

..non-LTP 	 W-P.Wildey S Pohn 	B=Bartlett 	 Ly-Lynch 
....seismic area 	 Ca-Caruso K-Kapral 	P=Porter 

Fr=Frank Le:LeCroy T=Traub 
G-Galgocy 1,,Louderback 
Ho..Hobdell H=Huddleston 

CED 
AAmery 	MC..M.Cook 
Chapman Pd=Pedler 
F-Foley 	PtPeters 

JC-J.Cook 

Table 2. Lunar features observed by one or more of the three methods. See 
also discussion in text of article by Mrs. Winifred Cameron on page 33 et seq. 

which 2 or more observers observed, who observed, and what features were observed. 
Those features with 2 or more observers on the same night are boxed, and those 
showing anomalies by both observers are also circled. On these 65 overlapping 
nights there were 619 individual measures, and there were 55 possible anomalies and 
24 reported LTP for a total of 79 possible anomalies (13%). The possible anomalies 
were found in the charts of albedos, or CED measures, when measures differed 
considerably from others measured for that age of the Moon by the person. The CED 
measures among the various observers for the same features were usually consistent 
with each other, except in cases where an anomaly was noted by the author or 
reported by the observer. 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..
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Statistics for the total separate nights of observation for all methods show 
that there were 273 nights with possible and reported anomalies out of 1106, which 
is 25%, and 673 individual anomalous measures out of a total of 21,626, which is 
3%. Thus, perhaps one in four nights may yield a possible anomaly somewhere on the 
Moon; but when individual measures of many points are considered, it would be only 
once in about 30 times that an observer might catch an anomalous brightness. 

If the three methods are considered separately, then the following statistics 
hold, where N=nights, I=individual measures, and PA=possible anomalies: 

NTotal ITotal NPA IPA 

CED 169 1,248 109 (64.5%) 243 (19.5%) 
Vmag 15 629 11 	(73%) 32 (5%) 
Albedo 987 19,749 153 	(15.5%) 398 (2%) 

Totals 1171*(1106) 21,626 273 (24.5%) 673 (3%) 

*Total nights, but 65 were overlapping nights of observations by more than one 
observer. 

These statistics show that on almost 2/3 of the nights a CED anomaly might be 
recorded or 1 in 5 CED measures might be anomalous; on 3/4 of the nights photometry 
recorded a possible anomaly, but 1 in 20 measures were anomalous; and in albedos 1 
in 7 nights would yield an anomaly, but only 1 in 50 individual measures would be 
anomalous. Thus, an indication of the frequency of occurrence of anomalous condi-
tions somewhere on the Moon can be obtained. The number of confirmed anomalies is 
very small, but may increase with more active observers. At present B.A.A. members 
are the most active. 

There are seven features for which there are brightness measures in all three 
methods. The average for all observers was computed for each day of age of the 
Moon visible in a lunation period (29.5 days). In the case of albedos all separate 
points were combined for the whole feature in order to compare with the other two 
methods, which give values for the whole feature. These average brightnesses are 
found in Table 4, which gives the method used and the observers involved for each 
method. Figure 39 is a histogram plot of these measures, one for each method for 
each feature. Gaps in lunations (phase) coverage can be seen for some features, 
e.g. Tycho. Other information indicated on the plot (and some subsequent ones) 
are: approximate average sunrise and sunset ages for each feature, Full Moon 
(F.M.), magnetopause (MP) and bow-shock front (BSF) of the Earth's magnetic tail, 
and local noon. Further information is: observers under each method, possible 
anomalies but unreported (0), LTP (*), and values without anomalies (). Note that 
Vmag is in the form of stellar magnitudes; therefore, smaller numbers are brighter. 
In the CED measures and albedos larger numbers are brighter. The plots suggest the 
following: Aristarchus exhibits the same general lunation behavior in all three 
methods and more or less synchronously, whereas Proclus, another bright feature, 
but about as far east as Aristarchus is west of the lunar central maridian, shows 
different behavior in all three methods, as Plato does too. It should be noted 
here that the photometric measurements (Vmag) were made only at phases near Full 
Moon, from 12-17 days of age. Albedo and CED behave similarly, but are down when 
Vmag is up. Near Full Moon is the time when the Moon is in the Earth's magnetic 
tail. Aristarchus, Tycho, and Theophilus have higher albedo measures in the mag-
netic tail, while Menelaus is brighter there in the CED and Vmag measures but 
dimmer in the albedo measures. Note also that eastern Mare Crisium shows an 
anomaly at age 17 days. It was the brightest feature measured that night, showed 
change with a drop of half a magnitude in 1 hr., and was almost 2 magnitudes 
brighter than normal on the first measure and almost 1.5 magnitudes brighter on the 
second measure! This is one permanently documented lunar anomaly by professional 
astronomers (Wildey & Pohn). It was not noted by the observers but was found in 
analyses by W. S. Cameron (1980). It can be seen that the CED and albedo measures 
appear to confirm the statements in the literature that Plato's floor darkens at 
Full Moon, but the Vmag measures do not. In some instances in Fig. 39 the behavior 
appears similar in different methods; but there is about a day offset, e.g., in 
Theophilus between albedo and Vmag. It may possibly be owing to calculation by age 
rather than by phase g, as employed in W-P measures. These phases were converted 
to ages by the author; but since Full Moon can occur from age 13.5 to 16.5 days, 
the phase and age relationship to Full Moon alters. The average age of Full Moon 
is almost 15 days, as indicated by the vertical line designated F.M. Eastern Mare 
Crisium (E) was measured by albedo and photometric observers, whereas CED observers 
reported for northern Mare Crisium (N). 

Photom. 
(Vmag) 

W-P 

W-P 

(to be continued) 
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Table 3. Tabulation of dates of observation of different lunar features by 
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indicated. See also discussion in Mrs. Cameron's text. 
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Table 4. Summary of observed average brightnesses of seven lunar features 
observed by all three methods. Refer also to discussion in Mrs. Cameron's text, 
pg. 37. 

BOOK REVIEWS  

The Comet Book: A Guide for the Return of Halley's Comet. Robert D. Chapman & 
John C. Brandt. Jones and Bartlett Publishers, Inc., Boston, 1984. 7x9 inches, 
168 pages, paperback, price $15.95. 

Reviewed by J. V. Scotti 

39 

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



A -1 

1 
S 

• • 14 

1.4  

I VIA 

N n 	— 

0 V -I 0. 

5.1 Fk oe C.) Y 91n to S 

• 

A .4 A M 
nr6 

ifl 

4 

14= 

— 
a 

° 

0 	pi 	!3 	I>r  I 	l'i 	 1)1 	..- 
la-1', 	us, 	II.- 2.-...Aa t'ri- 	1g 27iATI' l'̀ '.1.  1g 

:, -.1 Ti ;Is ..1 4 "ri 	'It. 	" ''' 	''' ,T :(1.--,  ‘-'i 	--i- ♦ : 'A A A m 
'2 rs 4 • v, 

... S •-• .1 = n 

1 V S' el. S 

ali 

A 

stn 

Q 

	

,..1 • a,..,4 	-..s1 a ,, 	tr so t--.V VI cf 

	

L 	QA.,1 ri 
A.,,r4-.4 

	14, 1,... 

- 	LT, a pi,. -"..." 4 i- N— 	..x:, 

0. 

2511., MnS 

rN 

 

5*1 

. W v 

A 

AVON 

-1'‘  

— _ A i 

n 

Cj  

a 

Figure 39. Observed average brightness vs. age of Moon for seven lunar 
features observed by all three methods. Refer also to discussion in text of Lunar 
Recorder Cameron's article, page 37. 

The Comet Book by Chapman and Brandt arrives just in time for the rush to 
observe Halley's Comet. It is packed with information useful to both experienced 
comet observers and to newcomers in the field. The book is liberally illustrated 
and is filled with sometimes humorous, sometimes tragic stories out of the history 
of comet observing. 

The Comet Book begins wth chapters on the general appearance of a comet and on 
how comets can be found. It then traces the role of comets through the development 
of scientific thought and the history of astronomical research. A discussion on 
the state off' current cometary theory and observation is presented in the chapters 
leading to the finale. The final two chapters present the star of the cometary 
universe--Halley's Comet. The author's first look is at the last two appearances 
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Full disc drawing of Jupiter. Note 
the shading technique, limb darken-
ing, various intensity of features, 
and features of the disc. For the 
student of Jupiter; long-enduring 
oval BC is in the STB, the STrZ 
Disturbance is in the STrZ follow-
ing BC, and note the beautiful fes-
toons and bright ovals on the south 
edge of the NEB. Drawing by 
Mark S. Daniels on July 13, 1983 
at 4:10 U.T. with a 20-cm reflector 
at 191X. Seeing very good. 
Transparency fair. CM1- 168°, 
CMII-329°. 

Every observation (to be of value) 
must have the following data: Date 
(U.T.), Time (U.T.), Observer's 
name, Telescope(s) used (aperture 
and type), Power(s) used, Seeing on 
a scale of 0-worst to 10-best, 
Transparency on a scale of 0-worst 
to 5-best, and the central meridians 
for System I and System II for the 
time of the observation. 
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(text continued from page 64) 
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1981. (See Figures 30 and 31). With the sudden resurgence of the GRS, there also 
appeared to be a dissipation of the StrZ Disturbance. The SEB Z appeared to fill 
up by June 3, 1981, at 132°11, according to Carlino. (See Figure 29). The bright 
white gap (or clearing) in the StrZ (intensity about zero, according to Heath) 
was quite evident on a June 18, 1981 disc at 217°11. (See Figure 32 by Carlino.).  
Over what remained of the apparition, the area covered by this clearing widened at 
a fast pace indeed. According to Parker, it covered 105° of System II longitude 
from July 3 to July 7, 1981! (See Figures 33 and 34.) 

The intensities mentioned in the text are on a scale of 0 (black shadows) to 
10 (most brilliant features). 

COMPARISON OF BRIGHTNESSES OF LUNAR FEATURES BY THREE METHODS  
OF OBSERVATIONS (Concluded) 

By: Winifred Sawtell Cameron, NSSDC-GSFC, Greenbelt, MD, A.L.P.O. Lunar Recorder 

[Foreword by Editor. The first part of Mrs. Cameron's paper appeared in 
Journal ALPO, Vol. 31, Nos. 1-2, pp. 33-40. It will be almost essential to review 
that reference in order to read this second and final part with understanding. We 
regret the need to divide this paper, but the number of pages in an issue is 
limited.] 

For features with two methods of brightness measures, consult Table 5 (5a and 
5b) and Figure 35. Table 5 gives the averages under each method for each day of 
the Moon's age available, and Figure 35 is a plot of the data in Table 5. There 
were two features with measures under both the CED and the Vmag method, 7 of CED 
vs. Albedo, and 7 of Albedo vs. Vmag photometry. The two features measured by CED 
and Vmag behaved rather similarly and synchronously under the two methods. The 
CED vs. Albedo behavior was similar in most of the features, but Pico and Manilius 
appeared to disagree. In the albedo vs. Vmag, only Aristoteles appeared to be 
grossly different, and here the two methods were opposite in behavior. These dif-
ferences in behavior require much more information and many more measurements to 
determine why or even if they really occur. In some cases, there were single mea-
sures for a particular day of the Moon's age. It is the author's opinion that a 
minimum of 10, and preferably 20 or more individual measures, for each day of age 
is required to establish a normal brightness. Rarely has this goal been achieved 
among the observers. The ideal would be to have 10 or more for each degree of 
colongitude, instead of for every day of age (12° of colongitude). 

Table 6 and Figure 36 present the data in the same way as before for one 
method, but with more than one observer contributing to the averages. There were 
6 under the albedo and one for CED. In Figure 36, we can compare the behavior of 
features with each other over a lunation. Censorinus and Mare Nubium (one a 
bright feature and one a dark surface) show decreases in brightness around Full 
Moon, particularly within the magnetic tail. The others are usually bright then 
Censorinus, being a rayed crater, behaves surprisingly differently from most rayed 
craters around Full Moon when the retroreflecting property of the rays (glass 
beads) is most prominent, which is why the rays show best at Full Moon. For Cen-
sorinus, this aspect is not the case! And several observers agree. There are 
really too few measures for Mare Nubium and the Cobra Head to establish their com-
plete behavior. 

Finally, we have the cases of features observed by just one method and with 
only one observer reporting measures. These may be found in Table 7 and Figure 37 
for their behavior. Again, the coverage varies, some of the features having full 
representation for a lunation (all phases) and some with very meager data, too few 
to establish all normal aspects. Nevertheless, we have some indication of the 
albedos or bright.nesses of 82 features. If anyone observing an LTP gives the 
brightness in any of the methods considered, we can estimate it in either of the 
other two methods by means of Figure 38. In this figure in (a) is plotted average 
CED values against albedo averages. One can read off the graph the value of 
brightness under one method when knowing the value of the other. The same is true 
of the other two graphs (b, c), so that we can really get the values in all three 
methods. Graphs a and c exhibit unexpected behavior. One would expect a straight 
line correlation between two methods - either flat, positive, or negative in 

Presumably meaning intensity about ten. - Editor 
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Table 5a. Observed average brightness vs. age of Moon for lunar features 
observed by two different methods. Refer also to discussion in Lunar Recorder 
Cameron's text on pg. 69 et seq. 	All illustrations in this report were 
contributed by Mrs. Winifred Cameron. 

slope, but most likely positive. Figure 38b does show the expected relationship. 
There is much scatter in the graphs, and the means (solid and dashed lines) were 
eyeball means. Not much reliability can be placed on these data, for in many cases 
data are really meager. We do, however, have a somewhat better idea of how the 
features measured do act through a lunation and what the values are. We can even 
make a guess as to the albedo of the reported brightness change in an LTP if we 
assume they really know it was brighter (or dimmer) than normal for any of the 82 
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Table 5b. Observed average brightness vs. age of Moon for lunar features 
observed by two different methods. See also text. 

features. We could say it was brighter than a given albedo at that age. If they 
have any indication of how much brighter, then we may be able to give a limiting 
albedo. 	I plead to all observers, if any LTP is noted, please try to estimate 
brightness in some way; at least compare it. with other features. Keeping Elger's 
albedo scale handy for comparison would be most helpful to analysts. 	This scale 
can be found in Elger (1895). 

Referring back to Table 1, on pg. 35 of JALPO, Vol. 31, Nos. 1-2, this gives 
a sample albedo chart which I construct from the observer's measures. Those 
figures circled are ones that appear to be anomalous compared with the other 
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Figure 35. Graphical representation of data from Tables 5a and 5b, the 
observed average brightness vs. age of the Moon for lunar features observed by two 
different methods. See also Mrs. Cameron's text, 

measures for the same age. In the case of the ones at age 8 days there are only 2 
measures, both obtained on the same night. Ordinarily one couldn't say whether it 
was anomalous or not; but if compared with values for ages before and after, it 
was decidedly anomalous, and only point A (south wall of Calippus) was abnormal 
This result suggests that the measure was not owing to the passage of a cloud as 
the other parts of the crater were unaffected. The measure is probably a real LTP 
but was not noted by the observer because there was no change and he didn't know 
(and shouldn't) what the albedo should be for that age. In the cases of decreases 
in brightness it is difficult to rule out that the change wasn't owing to haze or 
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he 
	 Table 6. Observed average brightness vs. age of Moon for features observed 

	

wo 
	 by one method and more than one observer. Refer also to text on page 69 et seq. 

cloud, unless only one point out of several is anomalous. Brightenings could be 

	

2 	 the passing off of a cloud, but the same argument pertains if only 1 or 2 points 

	

it 	 change. 	If the observer is certain there were no clouds, then a real anomaly is 

	

it 	 probable. Variations, when timed, can be checked against seeing measures. 
In summary, we have here some varying coverage of data on brightness behavior 

	

as 	 throughout a phase period (lunation) in at least one method for 82 lunar features. 

	

,TP 	 Most of the features are LTP ones; but some are non-LTP comparison sites and some 

	

low 	 are seismic epicenters as established from the seismic experiments on the Apollo 

es missions. These were assigned because there was the suggestion by Barbara Middle- 

	

or 	 burst that these sites may be LTP sites or are related to them as tidally-induced 
phenomena. It is known that the deep-focus moon quakes are induced by tidal 
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Figure 36. Graphical representation of data from Table 6. Observed average 
brightness vs. age of Moon for features observed by one method and more than one 
observer. White light, as always in this report. See also text. 
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effects (Nakamura, 1976), but the tidal correlation found by Middlehurst (1966) 
for LTP for 145 observations has dissipated with subsequent and more observations 
(700+ & 1200+, Cameron 1972, 1977). Where she found narrow peaks at perigee and 
apogee, I found none at apogee and a double-humped curve with peaks at 0.7 and 1.0 
(perigee) phase of the anomalistic period (Cameron 1972, 1977). There is a defi-
nite, deep, minimum of LTP at about 0.3 (where one would expect an absence of them 
under the tidal hypothesis), and a broad maximum from 0.6 to 1.1 phase (apogee is 
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likely to be with the shallow-focus, tidally-unrelated sites, as I think the LTP 
are not tidally-related, or at least not strongly so. 

If we study the histograms, we find among the data that several features were 
measured by three methods, several more by two methods, quite a few by more than 
one observer in one method, and the majority observed by one observer in one 
method. The brightness behavior of features can be compared among observers and 
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Figure 37. Graphical representation of data for lunar features observed by 
one method and one observer. Refer also to text.. 
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Figure 38. Rough graphical comparison of any two of the three methods dis-
cussed in Lunar Recorder Cameron's report. The curves permit an approximate con-
version of an albedo measured by one method to its value for another method. 
Refer also to discussion in text. 

with each other. We find correlated behavior in many cases, but. in several 
we find differing behavior between methods. From Figure 38 the corresponding 
albedo, or CED, or Vmag can be extracted knowing the value from one method. This 
would be a somewhat crude estimate since the scatter is quite large. Perhaps, in 
time, these graphs can be improved. 	It is urged that all observers make some 
attempt to indicate brightness for LTP. A habit of estimating it at all times 
would be most useful. 	I also make a plea for more observers to participate in 
these programs. Auxiliary equipment would be most helpful. It would be good to 
establish a photographic albedo scale (many photos at each day of age, preferably 
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at least two during an observing session, separated by 15 minutes oR so. Even 
photographs of the whole Moon at once could be useful. 	Both color and black- 
or-white would be invaluable. 	Monitoring by photoelectric, polarimetric, and 
spectral methods would be very valuable. 

From the above discussion one can see that the chance of catching an 
anomaly in a given night is quite high, at least 1/4 of the time; but for 
individual measures the frequency goes down to less than 10 % and is more like 
one in thirty times. Anyone wishing to join in the ALPO-LTP observing program 
please contact me at La Ranchita de la Luna, 200 Rojo Drive, Sedona, AZ 86336. 

I thank all those who contributed observations to the ALPO-LTP observing 
program, several of whom were dedicated long-term contributors. 	I also thank 
the members of the Lunar Section of the British Astronomical Association, 
particularly Peter Foley who forwarded the CED observations to me, for their 
devoted efforts on lunar observations and LTP reporting, without which this 
paper could not have been produced. 
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THREE WESTERN (MORNING) APPARITIONS OF THE PLANET VENUS:  
VISUAL AND PHOTOGRAPHIC OBSERVATIONS.  

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

Abstract. 	Visual and photographic observations of the planet Venus for the 
1978/9, 1980/1, and 1982 western (morning) apparitions are summarized, emph- 
asizing the instruments and sources of data used. 	For all three observing 
periods, there is a discussion of the features seen or suspected on the appar-
ent surface of Venus in visual light, including cusps, cusp-caps, cusp-bands, 
the Ashen Light and other curious dark-hemisphere phenomena, as well as dichot- 
omy estimates. 	Comparative notes on observers, instrumentation, visual and 
photographic data, and illustrations accompany the report to increase one's 
overall appreciation of the variable, elusive phenomena observed throughout 
these three apparitions by A.L.P.O. Venus Section participants. The October 5, 
1980, lunar occultation of Venus is also described. 

Introduction 

This summary report concerns visual and photographic observations of the 
planet Venus for the following three apparitions, whose geocentric phenomena 
occurred on the following dates in Universal Time (UT)[1]: 

	

1978/9  Western 	1980/1 Western 	1982 Western 

	

(Morning) Appar. 	(Morning) Appar. 	(Morning) Appar. 

Inferior Conj. 1978 NOV 07 21 h 	1980 JUN 15 07 h 	1982 JAN 21 10 h 
Stationary 	 NOV 26 16 	 JUL 06 17 	 FEB 10 14 
Greatesb Brill. 	DEC 14 05 (-4.4) 	JUL 22 02 (-4.2) 	FEB 25 01 (-4.3) 
Gtst. Elong. W. 1979 JAN 18 06 (47°  ) 	AUG 24 19 (46°  ) 	APR 01 18 (46°  ) 
Superior Conj. 	AUG 25 12 	1981 APR 07 09 	 NOV 04 02 

A total of 30 observations were received for the 1978/9 period, 12 obser- 
vations for the 1980/1 apparition, and 22 for the 1982 observing season. 	The 
distribution of observations by month for these three apparitions is given in 
Figure 39 (p. 79). 
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Chapters 5 and 6 cover the beginning of the end for the Ptolemaic system 
with the work of Copernicus, Tycho, and Kepler. 	From the heliocentric theory 
of Copernicus, the relative distances and order of the planets followed. 	The 
problem then was to measure the true distance between any two objects in the 
Solar System in order to establish an absolute scale. 	This was to be a major 
preoccupation and frustration for succeeding generations of astronomers. 

Tycho recorded stellar and planetary positions with the most accurate 
instruments of his time. 	Tycho's observations led Kepler to his three laws of 
planetary motion and placed a lower limit on the distance to the stars more 
than an order of magnitude greater than in the accepted Ptolemaic model. 
Galileo noted that the telescope had shown that the accepted angular sizes of 
the planets were gross overestimates. Nevertheless, it was not until the tran-
sit of Mercury in 1631 that these errors became widely evident. 

In the remaining chapters Van Helden discusses the impact of the micro-
meter and of attempts to measure the parallax of Mars (and thus to establish an 
absolute distance scale). 	Though historians generally credit Cassini or Flam- 
steed in 1672 with successfully measuring the parallax of Mars, Van Helden 
argues that instrumental errors swamped the quantity being measured. 	The 
absolute scale was not reliably measured until the 1761 and 1769 transits of 
Venus. 

The author conveys the sweep and drama of this history in clear, clean 
prose. 	At times his book reads like a detective novel as the latest findings 
in historical astronomy fit into place. The book is thoroughly documented with 
nearly 600 references cited, 13 figures, 19 tables, and an extensive Biblio- 
graphy and Index. 	I highly recommend this book to anyone with the slightest 
interest in the history of astronomy. 

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

IN MEMORIAM: PETER HEDERVARI, 1931-1984.  
* * 
* On June 27th last year, the A.L.P.O. lost one of its most active and 
* influential members, Dr. Peter Hedervari. 	Born in Budapest in 1931, he 
* passed away from a heart attack at the relatively young age of 53. 
* After finishing secondary school, he studied at the Mathemathics 
* Department of Eotvos Lorand University; then he joined the Budapest Geo- 
* graphical and Cartographical Institute, and later the Eotvos Lorand Geo- 
* physical Institute. 	In 1963 he became Chief Librarian at the Gamma Pre- 
* cision Scientific Instruments factory. 	Also, starting in 1968, he was a 
* columnist for the weekly popular scientific and technical magazine Elet  
* es Tudomany (Life and Science). 
* He received a Master's of Arts degree in Geography at Eotvos Lorand 
* University in 1969, and his Doctoral degree in 1970. From 1972, he was a 
* full-time freelance science writer. 	A tireless science popularizer and 
* writer, beginning in the 1950's he published over 2000 short articles in 
* major magazines and newspapers. 	His main interests were astronomy and 
* geophysics, followed by space research, meteorology, geography, and 
* paleontology. This energetic man also produced some 15 books! 
* After the death of his wife, Georgiana, he named his private obser- 
* vatory for her, there observing comets, sunspots, and the Moon. 	His 
* lunar work included serving for several years as Vice-President of the 
* International Lunar Society. 	Recently, he became interested in lunar 
* photometry, and A.L.P.O. members may wish to refer to articles by him in 
* our Journal : "A Proposed Photoelectric Program for A.L.P.O. Lunar 
* Observes—( 29 , 7/8 [August, 1982], 147-150), and "On the Albedos of 
* Some Lunar Features" ( 30 , 1/2 [June, 1983], 9-10), 	as well as his 
* contribution of Chapter 4, "Lunar Photometry," in the Solar System  
* Photometry Handbook (Russell M. Genet, ed.,1983, 4-1 - 4-20). 
* Unfortunately, Dr. Hedervari will not see Comet Halley, although he 
* had made extensive plans to observe it both visually and photographic- 
* ally, and he undoubtedly would have made a valuable contribution in this 
* area, as he had already done in so many others. 
* 
******************************************************************************* 

(The editor thanks Mr. Janos Papp of Budapest, Hungary, for many of the details 
in the above obituary.) 
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NOTIFICATION: A.L.P.O. DIRECTOR/EDITORSHIP  

Professor Walter H. Haas, the Founder and Director/Editor of the 
Association of Lunar and Planetary Observers, 	is suffering from a spinal 
ailment which has restricted his activities. 	However, members will be pleased 
to know that his initial serious condition has improved to the extent that he 
is currently resting at home and doubtless would appreciate receiving personal  
mail and cards at his home address (given for our Librarian, Mrs. Haas, on our 
inside back cover). 

At present, however, he is unable to maintain the laborious task of 
A.L.P.O. Director/Editor, and has transferred these duties to the Acting 
Director/Editor John E. Westfall (address on inside back cover). 	Prof. Haas 
remains active in an advisory capacity and has the title "Founder/Director 
Emeritus." Until further notice, all A.L.P.O. business correspondence, 
including subscriptions, inquiries, and manuscripts, should be addressed to Dr. 
Westfall at the address given for him. 

Despite the obvious difficulties caused by these recent events, we plan to 
conduct "business as usual" and, with this issue, to resume our normal quarter- 
ly publication schedule. 	I am sure all of us join in wishing Walter Haas a 
speedy recovery. 

ANNOUNCEMENTS  

Solar Section Given Permanent Status. 	All those attending the June 22, 
1985, A.L.P.O. Business Meeting, at Tucson, Arizona, voted in favor of granting 
permanent status to the A.L.P.O. Solar Section (ALPOSS). Thanks to the efforts 
of Solar Section Recorder Richard Hill, together with Assistant Recorders Paul 
Maxson and Randy Tatum, this Observing Section has performed impressively, 
generating regular "Rotation Reports" every 27 days as well as special studies 
published here and elsewhere. These Solar Section staff members have also 
contributed a 1986 Solar ephemeris to the A.L.P.O. Solar System Ephemeris , 
described below. 

Mailing Labels. A.L.P.O. subscription records have now been placed on 
computer files. 	Beginning with this issue, the first line of each mailing 
label will give the volume and issue number of the expiration of subscription 
for each person receiving this Journal . For example, if your subscription 
expires with this issue, the code will read "31.04", indicating Volume 31, Nos. 
3/4. 	Please inform the Acting Director/Editor if you feel that this infor- 

mation is incorrect. 
A.L.P.O. Staff Address Changes.  

Besides the Director/Editor changes 
described in the Notification above, 
the following staff have changed 
their mailing addresses: 

Mr. Phillip W. Budine, A.L.P.O. 
Jupiter Recorder, now resides at: 2 
Hillside Terrace, Walton, NY 13856. 

The A.L.P.O. Lunar Recorder for 
Lunar Transient Phenomena, Mrs. 
Winifred S. Cameron, now is located 
at: La Ranchita de la Luna, 200 
Rojo Drive, Sedona, AZ 86336. 

1986 A.L.P.O. Convention. At the 
Tucson A.L.P.O. Business Meeting, in 
June, 1985, those attending voted 
unanimously to accept the invitation 
of the Astronomical League to join 
them at ALCON'86 , to be hosted by 
the Baltimore Astronomical Society 
on August 6-10, 1986. 	The meeting 
will be held on the Johns Hopkins 
University campus in Baltimore, and 
will include the participation of 
the Space Sciences Institute, in 
honor of the launch of the Space 
Telescope. 	Future issues of this 
Journal will give further details. 
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Photoelectric Photo-
E. Westfall (address 
on the inside back 
cover) at a cost of 
$ 4.00. 	This 43- 
page booklet descr-
ibes how to conduct 
and reduce accurate 
photoelectric ob-
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computer programs, 
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comparison sites. 
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New Publications of the A.L.P.O. Copies of the 
metry Handbook are available from Lunar Recorder 

Lunar 
John 

BOOKS ON ASTRONOMY  

BURNHAMS'S CELESTIAL HANDBOOK, 3 Volumes 	$31.85 
NEW : THE COMET HALLEY HANDBOOK, by 

D.K. Yeomans, Jet Propulsion Laboratory 	$ 5.25 
NEW : INTERNATIONAL HALLEY WATCH AMATEUR 

OBSERVERS' MANUAL, by S.J. Edberg 	 $ 9.95 
NEW : THE RETURN OF HALLEY'S COMET, 

by P. Moore and J. Mason 	  $14.95 
NEW : CHECK A POSSIBLE SUPERNOVA, by J. Salmi; 

40 photo-cards of Galaxies 	  $ 6.25 
SKY ATLAS 2000: Field or Desk Edition 	  $15.95 

DeLuxe (Colored) Edition . . . 	$34.95 
Atlas Catalog, Vol. 1 	  $29.95 

AMATEUR ASTRONOMER'S HANDBOOK, by J.B. Sidgwick, 
4th ed., hard-cover $24.95; 3rd ed., soft-bd. $ 6.95 

OBSERVATIONAL ASTRONOMY FOR AMATEURS, by 
J.B. Sidgwick, reprint of 3rd ed., soft-bd. 	$ 4.95 

THE PLANET JUPITER, by B.M. Peek; new 
revised edition by P. Moore 	  $24.95 

JUPITER, by Gary Hunt & Patrick Moore 	  $14.95 
THE PLANET SATURN, by A.F.O'D. Alexander . . 	$ 8.00 
THE TELESCOPE, by L. Bell, reprint 	  $ 7.00 
THE HISTORY OF THE TELESCOPE, by H.C. King . . 	 $ 8.95 
OUT OF THE DARKNESS, the story of the discovery 

of PLUTO, by C. Tombaugh & P. Moore 	 $14.95 
THE NEW GUIDE TO THE PLANETS, by P. Moore. . 	$12.95 
THE NEW GUIDE TO MARS, by P. Moore 	  $12.95 
NORTON'S STAR ATLAS--limited supply only-- . 	$20.95 
ASTRONOMICAL ALMANAC FOR 1985 	  $17.00 

Write for a new enlarged list of astronomical literature. 

HERBERT A. LUFT 

P.O. Box 91, Oakland Gardens, NY 11364 
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..:nt photograph of Comet P/Halley, taken December 16, 1985, at 03:45-04:15 U.T. by D. Levy and 
(University of Arizona) using Tri-X Film with a 150mm-F.L. f/4 lens and a 30-minute exposure 

.sas guided to follow the comet's motion, thus trailing the stars. North is at the top. The bright star 
.:eft is Gamma Psc (visual magnitude + 3.7), and the one to the right is Beta Psc ( + 4.5); they are 3.36 

apart. Note the faint short tail to the comet's upper left (NE.). The next evening, J. Westfall estimated 
met's total visual magnitude as + 5.1 with 11x80 binoculars ( + 4.9 as corrected to the standard aperture 

2 7  in.; 1.3 magnitudes brighter than predicted). 
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Observer Numbers-- 	14 = I. Daniel (6 cm.; N - 9); 
(Continued) 	 15 = A. Dodson (15 cm.; 15a = 20 cm.; N = 3); 

16 = D. Durham (20 cm.; 16a - 9 cm.; N = 7); 
17 = G. Evans (20 cm.; 17a = 11 cm.; N = 6); 
18 - B. Loader (20 cm.; 18a - 41 cm., 18b m 10 cm.; 

N = 43); 
19 = P. Loader (10 cm.; 19a = 20 cm.; N = 3); 
20 - D. Lowe (20 cm.; 20a 	48 cm.; N = 19); 
21 = R. Price (15 cm.; 21a - 20 cm.; 21b = 9 cm.; 

N = 10); 
22 = D. Currie (20 cm.; N = 4); 
23 	K. Baskerfield (10 cm.; N = 2); 
24 = J. Cameron (20 cm.; N = 16); 
25 = P. Giller (11 cm.; 25a = 15 cm.; N = 2); 
26 	G. Hayward (20 cm.; N = 4); 
27 	P. Kearney (20 cm.; 27a = 48 cm.; N = 27); 
28 - G. McNamara (20 cm.; 28a = 41 cm.; N = 6); 
29 = C. Natoli (11 cm.; N m 2); 
30 = G. Paris (25 cm.; 30a = 7 cm.; N = 4); 
31 = D. Ramm (25 cm.; N - 11); 
32 m L. Smith (20 cm.; N = 2); 
33 = L. von Treifeldt (20 cm.; N = 13). 
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-51 
-50 
-50 
-50 

    

-49 

    

(Note: 	Nos. 1 - 11 from A.L.P.O.; Nos. 12 - 19 from R.A.S.N.Z.; Nos. 

-48 
	 23 - 33 from N.A.P.O.; Nos. 20 - 22 from both R.A.S.N.Z. and N.A.P.O.) 

b. Predictions: A.A. - The Astronomical Almanac (1982 & 1983). 
E-2 = E-2 Ephemeris (J. Lieske, Jet Propulsion Laboratory). 

c. Conditions: 1st digit = Seeing; 
-48 	 2nd digit - Transparency; 

-48 	 3rd digit = Twilight; 

-48 	 4th digit = Moonlight. 
(RASZ and NAPO observers combined the 3rd and 4th digits.) 

-47 

 

0 = Condition not perceptible; no effect on timing accuracy. 
1 = Condition perceptible; possible minor effect on timing 

accuracy. 
2 - Condition serious; definite effect on timing accuracy. 
- = Condition not recorded. 

  

-47 

  

-47 

  

-46 
-46 
	 d. Residual: Residual = Observed U.T. - Predicted U.T. 

- Excluded from analysis due to significant deviation from 
mean residual for aperture class. -46 

e. Geometry: First figure is the apparent distance of the satellite from the 

-45 	 nearest portion of Jupiter's limb in units of the Jovian equa-
torial diameter. Second figure is the latitude (in,degrees) of 
the satellite in relation to the shadow center. 

-44 
	 LUNA INCOGNITA: 1984/85 REPORT AND 1986 OBSERVING SCHEDULE.  

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

1984/85 Observations 

The period 1984/85 was very productive for observations of Luna Incognita . 
This southerly lunar region lies on the limb "beyond" the craters Scott, New-
ton, Cabeus, Drygalski, LeGentil, Bailly, Hausen, and Pingrg (listed in left- 
to-right order as seen in an inverting telescope). 	The study region is about 
270,000 square kilometers in area, and is the last unmapped portion of the Moon 
because it was not adequately photographed by the Lunar Orbiter and Apollo 
Missions in the 1960's and 1970's. 
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Beginning in 1972, the A.L.P.O. Lunar Section has been mapping Luna Incog-
nita , using the many drawings and photographs made by our members, together 
with previous maps, drawings, and photographs; the last were taken both from 
the Earth and by the American Orbiters-4 and -5 and the Soviet Zond-8 space 
probes. In 1984/85, a number of our regular observers continued to participate, 
while several new observers joined the project. 	Since the last report was 
written ( J.A.L.P.O. 	, 30 , Nos. 11-12; Nov., 1984, pp. 221-226), the following 

contributed: 
Number of 

Observations Contributed 
Instrument(s)* 	 Drawings 	Photographs 

observations have been 

Observer(s) 

Abbott, Patrick 32 RL 1 - 
Aerts, Leo 15 RR - 2 
Barbero, Pier 20 RL 1 - 
Garcia, Joaquim 6 RR, 40 RL 2 5 
Genebriera, Joan 26 RL - 2 

Gorski, Larry 20 RL - 2 
Graham, Francis 6 RR, 20 RL, 25 RR, 33 RR 14 22 
" 	& 	Potemra, Daniel 	20 RL, 33 RR 
" 	; Palmer, Teresa, & 

Potemra, Daniel 	20 RL, 33 RR 

3 

1 

17 

14 
Johnson, Gus 15 RL - 1 

Legrand, Michel 21 RL, 60 RL 3 17 
Marcisz, Richard 33 RL - 14 
Mettig, Hans-Joerg 15 RR 3 . 

Oehlert, Ronald 15 RL 40 8 
Rhea, Kermit 20 RL - 28 

Romano, Tallone 20 RL - 5 
Soldevilla, Josep 10 RR, 16 RL, 26 RL 5 
Tobal, Cristofol 10 RR, 16 RL, 26 RL 15 
Viscardy, Georges 52 RL - 3 
Webb, Robert & Palmer, Kirk 31 RR 26 

Westfall, John 25 RL 8 11 

1984/85 Total 	 96 177 
Project Total 	  252 692 

*Apertures are given in centimeters; RL = Reflector, RR = Refractor. 

Photography continues to be more popular than the making of drawings. 
However, both are needed. Photographs are objective and can be measured, but 
drawings often show finer detail. A desirable combination is to take one or 
more photographs as close as possible to the time when one makes a drawing. 
Three sample observations (two photographs and one drawing) are given here as 
Figures 20 - 22 (pp. 121-122) 

Observing Luna Incognita in 1986 

Luna Incognita is best seen when lighting and libration conditions are 
optimal. 	("Libration" refers to the displacements of the orientation of the 
Moon in respect to the Earth.) The table, "The Visibility of Luna Incognita in 
1986," on page 124, gives those dates when these conditions are favorable. The 
combination of unusually favorable longitude and latitude librations provides 
several periods in 1986 when the region will be well presented. 

In general, observers with at least 10-cm. (4-in.) refractors or catadi-
optrics, or 15-cm.(6-in.) Newtonians can make useful drawings, particularly if 
they have experience in sketching "easier" lunar areas. With slightly larger 
apertures, high-resolution photography is also desirable. 

[Text continued on p. 122.] 
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Figure 21. Photograph 
by Michel Legrand. 
Taken at 07:00 U.T., 
20 OCT 1984, using the 
60-cm. reflector of 
the Pic Du Midi Obser- 
vatory at f/40. 	1.5- 
sec. exposure on Kodak 
Technical Pan Film. 
Colongitude 	21692 . 
Lunar south at upper 
right. 	The largest 
crater, below center, 
is Bailly. 	Above it, 
on the limb, is the 
crater Drygalski. See-
ing ■ 9, Transparen-
cy = 5. 

*Colongitude refers to 
the lunar longitude of 
the sunrise terminat-
or, measured to the 
lunar west of the zero 
meridian. 	This value 
is approximately 0°  at 
First Quarter, 90°  at 
Full Moon, 180°  at 
Last Quarter, and 270°  
at New Moon. 
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Figure 20. 	Drawing by Ronald Oehlert of the south polar region of the Moon at 
05:00 U.T., 06 MAR 1985. 15-cm. Refl., 200X. Seeing = 5 (scale of 10), Trans- 
parency 	3 (scale of 5). Colongitude 081°9.* South at top. 
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Figure 22. Photograph 
by Tallone Romano of 
Turin, Italy, of the 
same area as shown on 
Figure 67. 	Taken on 
14 APR 1984 at 20:20 
U.T. 20-cm.reflector 
at f/67. 1-sec. exp-
osure on Ilford FP4 
film. 	Colongitude 
07594 . Lunar south 
at upper right. This 
view is by morning 
lighting, just the 
opposite of Fig. 21. 

Interested observers may obtain a "Luna Incognita Observing Kit" from the 
writer for $US 1.50 in stamps (his address is on the inside back cover). Also, 
please tell him about your observing experience, your telescope, and whether 
you are interested in making drawings and/or taking high-resolution photo- 
graphs. 	The bulk of the kit is a set of 34 outline charts, each chart for 
a particular "Zone" and longitude/latitude libration combination. It also con-
tains a page of instructions, a graph to help select the appropriate outline 
chart for each date, and a map of the region as seen under optimum libration. 
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The table on page 124 gives those dates in 1986 when Luna Incognita will 
be visible from the Earth. Besides having the proper librations, the area must 
be sunlit. Also, because the Moon is then too near the Sun, no dates are given 
for the colongitude range between 250 and 290 degrees. 

The conventions used in the table are: 

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

to be used on each date. The letters refer to the three "Zones" of Luna 
Incognita : "A" w south polar,"B" = intermediate (Drygalski-Hausen), and 'ft.-7; 
northernmost portion. 	The numbers in parentheses give the charts' longitude/ 
latitude librations, expressed in degrees. 

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

The schedule indicates that Luna Incognita will be observable on 112 dates 
in 1986. 	Zone A will be well presented on 79 dates, Zone B on 73 (46 with a 
low-to-medium Sun angle), and Zone C on 21 dates (14 with a low-to-medium Sun). 
Especially desirable observing dates are: 

Zone A--Favorable due to southerly solar latitude: 	JAN 01 and 23-28, FEB 
19-25, NOV 18-24, and DEC 15-21. 

Zones B and C--Favorable longitude/latitude librations and a low-to-medium 
Sun angle: JAN 26-28, FEB 25, SEP 01-02, SEP 28-OCT 01, OCT 26-28, and NOV 26. 

The year 1986 is the last of a three-year period of favorable librations 
for viewing Zone B and especially Zone C. 	Unfortunately, these favorable 
periods come at 6-year intervals, so we hope that our participants will make 
the best of their opportunity in 1986! 

TUCSON '85: LONG, HOT, AND WORTHWHILE  

By: John E. Westfall, A.L.P.O. Acting Director/Editor 

An enthusiastic astrophile could attend three conferences in a row in 
Arizona in June, 1985: 	The American Workshop on Cometary Astronomy (Tucson, 
June 17-18), the National Astronomy Convention (Tucson, June 19-22), and the 
Astronomical Society of the Pacific Annual Meeting (Flagstaff, June 23-28). 
A.L.P.O. members were well represented at the two Tucson meetings, enduring a 
week of temperatures in the 110 - 112 Fahrenheit range but being rewarded by 
clear skies, good company, and entertaining enlightenment. 

The coordinators of the Comet Workshop were Stephen Edberg (International 
Halley Watch) and A.L.P.O. member Charles F. Morris (International Comet Quart- 
erly). 	The A.L.P.O. Comets Recorder, David Levy, spoke on "An Approach to 
Comet Hunting" (after all, he was a co-discover of Comet 1984t). 	Naturally, 
Comet Halley received most of the attention, but other comets and comet observ-
ing in general were definitey not ignored. 

The "main convention" was chaired by ever-busy David Levy, and included 
the Astronomical League, the Western Amateur Astronomers, the National Deep Sky 
Observers Society, and, of course, the Association of Lunar and Planetary 
Observers. 	Of the 200-plus registrants, 31 were A.L.P.O. members, including 
officers Julius Benton, Phillip Budine, Richard Hill, David Levy, Jose 
Olivarez, James Scotti, Randy Tatum, and John Westfall. 

Space doesn't permit listing in detail all the convention activities, con-
sisting of field trips, tours on the University of Arizona campus where the 
convention was held, paper sessions, workshops, Flandrau Planetarium shows, 
business meetings, and the banquet on Saturday night. 

The theme of Tucson'85 was "Observe!" The A.L.P.O. fitted well into this 
theme; outside their paper session per se , several papers were by A.L.P.O. 
members and/or dealt with Solar System topics. David Levy spoke on "Opportun-
ities for Observing Comets and Meteors in this Important Year" and "In the 
Shadow of Kitt Peak: The Special Joy of Amateur Astronomy." Richard Hill dis-
cussed "Double Star Observing at La Estrella Observatory." Finally, long-time 
A.L.P.O. member Clark R. Chapman, of the Planetary Science Institute, gave a 
fascinating banquet address, "Jupiter, Galileo, and Amateur Astronomy." 

ph 
of 
he 
on 
on 
20 
or 

P-
P4 
de 
th 
is 
ng 
he 
1. 

 

[Convention report continued on p. 125.] 
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1986 
U.T. 
Date 

Solar 
Selenographic 

THE VISIBILITY OF LUNA INCOGNITA IN 1986 ** 
it 
nc 
el 
pt 
tt 

1986 
U.T. 
Date 

Solar 
Selenographic 

Col. Lat. Form(s) Col. Lat. Form(s) 
0 0 0 0 

JAN 01 150.4 -1.4 A(-5/-6);B&C(-4/-6) JUL 31 203.4* +1.5 B(+2/-4) 
02 162.6 -1.4 B(-6/-4) AUG 01 215.6* +1.5 A(0/-6);B(0/-6) Pt 
03 174.7 -1.4 B(-6/-4) 02 227.8* +1.5 A(0/-6);B(0/-6) 
04 186.9* -1.4 B(-4/-2) 03 240.1* +1.5 A(0/-6);B(-2/-6) ni 
05 199.0* -1.4 B(-4/0) Re 

AUG 27 173.2 +1.2 B(+2/-4) iu 
JAN 23 058.1 -1.6 A(-5/-6) 28 185.4* +1.2 A(0/-6);B(+2/-6) 

24 070.2 -1.6 A(-5/-6) 29 197.6* +1.1 A(0/-6);B(0/-6) at 
25 082.4 -1.6 A(-5/-6) 30 209.8* +1.1 A(0/-6);B(-2/-6) 
26 094.5* -1.6 A(-5/-6);B&C(-4/-6) 31 222.0* +1.1 A(0/-6);B(-2/-6) Ob 
27 106.6* -1.5 A(-5/-6);B&C(-4/-6) SEP 01 234.3* +1.1 A(-5/-6);B&C(-4/-6) Ju 
28 118.8* -1.5 A(-5/-6);B&C(-4/-6) 02 246.5* +1.1 A(-5/-6);B&C(-4/-6) in 
29 130.9 -1.5 B(-4/-4) 01 
30 143.0 -1.5 B(-4/-4) SEP 23 142.7 +0.6 B(+2/-4) 
31 155.2 -1.5 B(-4/-2) 24 154.9 +0.6 B(+2/-4) Zo 

25 167.1 +0.5 A(0/-6);B(0/-6) Ph: 
FEB 19 026.6 -1.4 A(-5/-6) 26 179.3 +0.5 A(0/-6);B(-2/-6) 

20 038.7 -1.4 A(-5/-6) 27 191.5* +0.5 A(0/-6);B(-2/-6) Sul 
21 050.9 -1.4 A(-5/-6) 28 203.7* +0.4 A(-5/-6);B&C(-4/-6) iu! 
22 063.0 -1.4 A(-5/-6) 29 215.9* +0.4 A(-5/-6);B&C(-4/-6) 
23 075.2 -1.3 A(-5/-6) 30 228.1* +0.4 A(-5/-6);B&C(-4/-6) 
24 087.3 -1.3 A(-5/-6) OCT 01 240.3* +0.4 A(-5/-6);B&C(-6/-6) her 
25 099.4* -1.3 A(-5/-6);B&C(-4/-6) 
26 111.6* -1.3 B(-4/-4) OCT 20 111.9* -0.2 B(+2/-4) sex 
27 123.7 -1.3 B(-4/-2) 21 

22 
124.1 
136.2 

-0.2 
-0.2 

B(+2/-4) 
A(0/-6);B(0/-6) 

urr 
0T 

MAR 18 355.3 -0.9 A(-5/-6) 23 148.4 -0.3 A(0/-6);B(0/-6) cee 
19 007.5 -0.9 A(-5/-6) 24 160.6 -0.3 A(0/-6);B(-2/-6) 
20 019.6 -0.9 A(-5/-6) 25 172.8 -0.3 A(-5/-6);B&C(-4/-6) ina 
21 031.8 -0.8 A(-5/-6) 26 184.9* -0.3 A(-5/-6);B&C(-4/-6) 
22 044.0 -0.8 A(-5/-6) 27 197.1* -0.4 A(-5/-6);B&C(-6/-6) org 
23 056.2 -0.8 A(-5/-6) 28 209.3* -0.4 A(-5/-6);B&C(-6/-6) tha 
24 068.3 -0.8 A(-5/-6) 29 221.5* -0.4 B(-6/-4) rep 

30 233.7* -0.4 B(-6/-4) exc 
MAR 26 092.6* -0.7 B(-4/-4) 31 245.9* -0.4 B(-6/-2) F. 

27 104.8* -0.6 B(-4/-2) ly 
NOV 17 092.9* -0.9 B(+2/-4) 

APR 15 336.6 -0.2 A(-5/-6) 18 105.0* -0.9 A(0/-6);B(+2/-6) 
16 348.8 -0.2 A(-5/-6) 19 117.2* -1.0 A(0/-6);B(0/-6) 
17 001.0 -0.1 A(-5/-6) 20 129.3 -1.0 A(0/-6);B(-2/-6) 
18 013.2 -0.1 A(-5/-6) 21 141.5 -1.0 A(-5/-6);B(-2/-6) 
19 025.4 -0.1 A(-5/-6) 22 153.6 -1.0 A(-5/-6);B&C(-4/-6) 
20 037.6 -0.0 A(-5/-6) 23 165.8 -1.0 A(-5/-6);B&C(-4/-6) 

24 177.9 -1.1 A(-5/-6);B&C(-6/-6) Obs( 
MAY 12 306.0 +0.6 A(-5/-6) 25 190.1* -1.1 B(-6/-4) Unil 

13 318.3 +0.6 A(-5/-6) 26 202.3* -1.1 B&C(-8/-4) A.L. 
14 330.5 +0.6 A(-5/-6) 27 214.5* -1.1 B(-8/-2) 
15 342.7 +0.6 A(-5/-6) 28 226.6* -1.1 B(-6/0) West 
16 355.0 +0.6 A(-5/-6) ing, 
17 007.2 +0.7 A(-5/-6) DEC 15 073.5 -1.4 A(0/-6) Budi 
18 019.4 +0.7 A(-5/-6) 16 085.7 -1.4 A(0/-6) 

17 097.8* -1.4 A(0/-6);B(0/-6) the 
JUN 10 300.3 +1.2 A(-5/-6) 18 109.9* -1.5 A(0/-6);B(-2/-6) that 

11 312.5 +1.2 A(-5/-6) 19 122.1 -1.5 A(-5/-6);B(-2/-6) niza 
12 324.8 +1.2 A(-5/-6) 20 134.2 -1.5 A(-5/-6);B&C(-4/-6) ly 6 
13 337.0 +1.2 A(-5/-6) 21 146.3 -1.5 A(-5/-6);B&C(-6/-6) 
14 349.2 +1.2 A(-5/-6) 22 158.5 -1.5 B(-6/-4) A.L. 

23 170.6 -1.5 B(-6/-4) and 
JUL 03 221.2* +1.5 B(+2/-4) 24 182.8* -1.5 B(-8/-2) cohe 

04 233.4* +1.5 B(+2/-4) 25 194.9* -1.5 B(-8/0) fina 
05 245.7* +1.5 A(0/-6);B(0/-6) 26 207.1* -1.5 B(-8/0) now 

JUL 09 294.7 +1.5 A(-5/-6) **Key: Col. = Colongitude; 
10 307.0 +1.5 A(-5/-6) Lat. = Latitude. 
11 319.2 +1.5 A(-5/-6) 
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Figure 23. A.L.P.O. Mars Recorder Charles F. 
Capen, holding the award given to him at the 
Convention Banquet, June 22, 1985. 	The 
plaque's inscription reads: 	"Association of 
Lunar and Planetary Observers Walter H. Haas 
Award to Charles F. Capen for his outstanding 
observational work that has increased our 
understanding of the planet Mars." 

.6) 

The A.L.P.O. Paper Session 
itself occupied Thursday after-
noon, June 20th, with nine pap-
ers, eight of which were pub-
published in the Proceedings of 
the convention: 

"Opportunities for Lunar 
Photometry," John E. Westfall. 

"The 1985-86 Western (Mor- 
ning) Apparition of Venus: 	A 
Request for Observations," Jul-
ius L. Benton, Jr. 

"Cheap Astronomy--Drawing 
at the Eypiece," Jan Romer. 

"Visual and Photographic 
Observations of Blue Clouds in 
Jupiter's Equatorial Zone Dur- 

6) 	 ing the 1984 Apparition," Jose 
Olivarez. 

"Jupiter's South Tropical 
Zone Disturbance of 1984," 
Phillip W. Budine. 

"Observing Saturn in 1985: 
Suggestions and Comments," Jul-
ius L. Benton, Jr. 

"A Visual Determination of 
Uranus' Rotation Period," Step-
hen J. O'Meara. 

"Post-Voyager Visual Ob-
servations of Spokes in Sat-
urn's B Ring," Stephen J. 
O'Meara. 	(Abstract in Pro- 
ceedings.) 

"The Heliographic Coord-
inate System," Richard E. Hill. 

There were several other A.L.P.O. activities. An impressive exhibit was 
organized by Julius Benton. 	About 20 members took part in a two-hour workshop 
that emphasized observing techniques. 	The annual A.L.P.O. Business Meeting is 
reported on in the next article. 	Finally, the first Walter H. Haas Award, for 
exceptional observational contributions, was presented in absentia to Charles 
F. Capen at the Banquet. In summary, the A.L.P.O. participated most effective-
ly at this truly National Astronomy Convention. 

THE 1985 BUSINESS MEETING OF THE A.L.P.O.  

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

The annual Business Meeting of the Association of Lunar and Planetary 
Observers convened at 1:30 P.M., Saturday, June 22, 1985, on the campus of the 
University of Arizona in Tucson. These meetings take place annually during the 
A.L.P.O. Convention, which this year coincided with ALCON'85 in Tucson. 

In the absence of Director Walter H. Haas, Associate Director John E. 
Westfall presided, calling the meeting to order with about 20 members attend-
ing, including Staff Members Julius L. Benton, Richard E. Hill. Phillip W. 
Budine, Jose Olivarez, and David H. Levy. 

Dr. Westfall presented a financial status outline in respect to printing 
the Journal and other expenses. It was noted that operational costs were such 
that dues and other contributions just barely covered the expenses of the orga-
nization's publication. As of the date of the meeting, there were approximate-
ly 685 members. 

For the second year, discussions continued on the production of an annual 
A.L.P.O. Solar System Ephemeris. A proposed outline was sent to Staff Members, 
and it was hoped that all material would be submitted by the end of August. 	A 
coherent package such as the Ephemeris would be useful to observers, and the 
final publication should be about 70 pages in length. [Note: The Ephemeris is 
now available and is described on page 132 of this issue. Editor.] 
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The articles have been compiled into 83 chapters, grouped into 7 sections: 
"Star-Crossed Lives", "Telescopes and Techniques", "Phenomena of the Earth, 
Moon, and Planets", "Studies and Students of the Moon", "Planets and Other 
Solar System Objects", "Stars and Stellar Systems", and "Star Atlases and Other 
Publications." "Star-Crossed Lives" a delightful collection of 23 cameos 
ranging from "Tycho Brahe's Nose" to "Garrett P. Serviss and Some Brooklyn 
Amateurs", held the greatest pleasure for me. The Brooklyn article was par-
ticularly meaningful because that city was the birthplace for me and for my 
love of astronomy, which was galvanized when, as a young boy, I discovered a 
worn copy of Serviss' Pleasures of the Telescope  , published in 1901. 	Some 40 
years later, with both of us a little the worse for wear, that book is still 
with me. 

If I seem mawkishly nostalgic, that is the effect that The Astronomical  
Scrapbook  has on some of us who have been around for a while. As Leif Robinson 
states in his preface, 	" .Joe remembered almost everything he ever read. .He 
also had a particular fondness for misfits, ill-conceived projects, and far-
away places." This legacy of a beautiful dreamer is one that shouldn't be 
missed. 

NEW BOOK RECEIVED  

The Mystery of Comets.  By Fred L. Whipple. Smithsonian Institution 
Press, 955 L'Enfant Plaza, Suite 2100, Washington, DC 20560, 1985. 
276 pages + index, illustrated. Price $ 24.95 cloth, $ 12.50 paper. 
Notes by J. Russell Smith. 

Dr. Whipple covers his subject in the following 24 chapters: "The Fear of 
Comets", "Early Theory of Comets", "Breaking the Crystalline Sphere", "Halley 
and His Comet", "The Return of Halley's Comet", "The Sport of Comet Hunting", 
"The Consequences of Comet Hunting", "Some Comet Frailities and Idiosyncras-
ies", "Small Pieces of Comets" "The Magic of the Rainbow", "The Heads and 
Tails of Comets", "Sunlight and Comets' Tails", "The Prodigal Sun", "Flying 
Sandbanks", "Dirty Snowballs", "Spinning Comets", "Comet Landscapes", "Comets 
in the Space Age", "The Elemental Composition of Comets", "Exotic Ices in Com-
ets", "How to Make Comets", "Comets and Life on Earth" "Comets May Be Danger-
ous to Your Health", and "Space Missions to Comets." Following these chapters 
are an "Epilog", "Additional Readings" and an index. 

THE A.L.P.O. SOLAR SYSTEM EPHEMERIS  

The A.L.P.O. Solar System Ephemeris: 1986  is now available. 	Contributed 
to by seven A.L.P.O. staff members, this is the first of what we hope will be 
an annual series, and is intended to supply most, if not all, of the ephemeris 
data needed by Solar System observers. 	Being 84 pages in length, its chapters 
cover: General Data, The Sun, The Moon, Mercury, Venus, Mars, Jupiter, Saturn, 
the Remote Planets, 7 satellites of Jupiter and Saturn, 14 Minor Planets, 22 
meteor showers, and 6 comets. Among the events described are 8 occultations of 
planets by the Moon, the partial solar eclipse of April 9th, the annular-total 
solar eclipse of October 3rd, the total lunar eclipses of April 24th and Octob-
er 17th, and the transit of Mercury occurring on November 13th. 

To order the A.L.P.O. Solar System Ephemeris: 1986  , write John E 
Westfal 1 at his new address (see first item in the next article) The cost, 
payable by check to "A.L.P.O.", for persons in the United States, Canada, and 
Mexico is $ 5.00, and is $ 6.00 for other countries. 

ANNOUNCEMENTS  

A.L.P.O. Address Change.  The mailing address of Acting Director/Editor 
John E. Westfall has been changed to P.O. Box 16131, San Francisco, CA 94116.  
This address should now be used for all A.L.P.O. business and correspondence. 

A.L.P.O. Staff News.  Jose Olivarez has joined the Jupiter Section staff 
as a second Recorder (he will continue as Recorder of the Lunar and Planetary 
Training Program) 	His chief Jupiter Section duties will involve analyzing 
drawings and photographs, as well as intensity, color, and conspicuousness 
estimates, plus preparing bulletins and descriptive reports. Phillip Budine 
will interpret transit timings and latitude estimates, drift charts, and strip 
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EVIDENCE FOR RECENT LUNAR VOLCANISM 

By: Michael T. Kitt 

Introduction 

It is generally believed that the lunar maria were filled with basaltic 
lavas during a period of extensive volcanism which occurred some 3.1 to 3.9 
billion years ago, a geologic age referred to as the Imbrian Era. 	The basis 
for this conclusion is radiometric dating performed on lava samples returned by 
the American Apollo and Soviet Luna missions to the Moon. Although minor 
levels of volcanism are accepted to have occurred just prior to, and after this 
period, the vast majority of extruded lavas are assumed to have been produced 
during the Imbrian Era. 

However, this paper presents evidence suggesting that lunar volcanism may 
have continued at significant levels well after the end of the Imbrian Era. 
The basis for this hypothesis is the anomalous distributions observed for 
large, fresh lunar craters. In a previous study of the nearside of the Moon it 
was demonstrated that fresh craters with diameters over 60 kilometers are not 
randomly distributed, as none of this size is situated on the maria . [2] The 
probability that this observed distribution is the result of a random impact 
process, calculated on the basis of the binomial probability distribution, was 
only .00114, an extremely low value. 	In contrast, the same study showed that 
fresh craters in the 40-60 kilometer diameter range are uniformly distributed 
across-  both the lunar highlands and the maria . 

This paper presents data for fresh craters located on the lunar farside, 
and confirms the findings of the nearside study. In addition, the distribution 
of fresh craters within the maria themselves has been investigated and is dem- 
onstrated to be non-random. 	These data can be interpreted as evidence for 
recent (post-Imbrian) volcanism. 

Distribution of Fresh Farside Craters 

Using the methods described in the nearside study [2], available Lunar 
Orbiter photography was used to determine the state of preservation of farside 
craters having diameters of 40 kilometers or more. [1] 	A group of nearside 
highland craters that were unequivocally classified as post-mare (e.g., Tycho, 
Cavalerius), because their ejecta overlie mare lava flows, were used as refer-
ence standards in evaluating the preservation of candidate craters. The 
following criteria were used for determining whether a specific crater was 
fresh: 

a. Crater Rims: 	Sharply-defined, terracing and slumping details 
well preserved. 

b Central Peaks: Crater must have one or more central peaks. 
c 

	

	Crater Floor: Must show no evidence of flooding with lava or 
infilling with ejecta. 

Photography of the lunar farside was not as systematic as that obtained 
for the nearside. 	In addition, the quality of farside photographs is signif- 
icantly poorer, and only a small fraction of the lunar farside has been photo- 
graphed at resolutions equivalent to those for the nearside. 	Large areas were 
covered using the Lunar Orbiter medium-resolution camera only, which provided 
full-disk photographs. Lastly, several farside regions were not photographed 
at the low Sun angles required to bring out the finest detail. As a result, 
crater ejecta blankets were rarely detectable (even for craters shown to have 
prominent ejecta blankets from Apollo photographs), and this criterion could 
not be used for crater classification. 	A reassessment of the previously- 
referenced nearside study showed that the degrees of preservation of only 
crater rims, terraces, floors, and central peaks are effective criteria for 
discriminating between pre-mare and post-mare craters. 

The excellent farside charts prepared by Antonin Rull were crucial to the 
success of this study and, with their accompanying instructions, were used for 
the measurement of farside crater diameters (here usually rounded to the near- 
est 5 km) [4] 	The interpretive cartography of RUk1 proved an excellent basis 
for developing a list of over 120 candidate farside craters to be photographic- 
ally evaluated. 	Later, these maps were invaluable for establishing the 
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orientation of individual photographs and for making crater identifications in 
the jumbled crater fields typical of the Moon's farside. The result of this 
evaluation was a list of 54 farside craters classified as post-mare, ranging 
in diameter from 40 to 180 km., as listed in Table 1 below. 

Crater 
Diam. 
(km) 

Table 1. 	Post-Mare Farside Craters. 

Diam. 
km 

Diam. 
Crater 	(km) Crater 

Diam. 
(km) Crater 

Tsiolkovsky Tsiolkovsky 180 Milliken 85 Birkeland 65 Valier 55 
Compton 175 Olcott 85 O'Day 65 Kidinnu 50 
Hausen 167 Daedalus 80 Bhabha 60 Kirkwood 50 
Poynting 120 Robertson 80 Gavrilov 60 Moiseev 50 
Sklodowska 115 Langmuir 80 Morse 60 Artem'ev 50 

Kovalevskaya 110 Lobachevsky 80 Bridgman 60 Siedentopf 50 
Plaskett 105 Hale 80 Maunder 55 De Forest 50 
Numerov 100 King 80 Eijkman 55 Krasovsky 45 
Lyman 100 Cantor 80 Lowell 55 Dryden 45 
Petzval 100 Green 75 Ohm 55 Crookes 40 

Vavilov 90 Von Neumann 75 Dante 55 Bjerknes 40 
Vestine 90 Coulomb 75 Lucretius 55 Ramsay 40 
Scaliger 85 Joffe 70 Sharonov 55 
Berkner 85 Marconi 70 Stormer 55 

The craters listed in Table 1 are plotted on an equal-area projection in 
Figure 6 (p. 143). 	They are randomly distributed across the farside of the 
Moon. Each quadrant contains approximately the same number of craters, and 
there are no empty or deficient regions. 	The Mare Orientale locale, strongly 
depleted in older craters due to the thick overlying ejecta blanket from the 
Orientale impact, contains roughly the same density of fresh craters as does 
the remainder of the farside. These observations are consistent with the fact 
that the lunar farside is essentially composed of highland terrain and should 
therefore display a uniform density of fresh craters. 

The global distribution of large, fresh lunar craters has been tabulated 
using data from this and the previously-cited nearside survey. Table 2, below, 
gives crater densities calculated for three broad areas: the nearside maria , 
the nearside highlands, and the farside of the Moon. These densities are ex- 
pressed in units of craters per million square kilometers. 	As in the previous 
study, craters are divided into two diameter ranges: those with diameters of 
40-60 kilometers, and those larger than 60 kilometers. The only modification 
to the previous nearside data is the inclusion below of three libration-zone 
craters (Hahn, La Paouse, and SchlOter), whch were classified as fresh but 
were not included in the original survey. 

Table 2. Densities of Fresh Craters.  

(Areas and densities are in units of millions of square kilometers.) 

Region Area 
Diameter 40 - 60 km. Diameter over 60 km. 
Craters 	Density Craters Density 

Maria 5.7 9 1.58 0 0.00 

Nearside Highland 13.3 18 1.35 22 1.65 

Farside Highland 19.0 24 1.26 30 1.58 
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Figure 6. Post-mare lunar farside craters 40 km. in diameter or larger, as 
listed in Table 1 on p. 142, plotted on an azimuthal equal-area projection, 
centered on the center of the lunar farside. 	[Map constructed by Editor.] 

It is readily apparent from Table 2 (p. 142) that the density of fresh 
craters is almost identical for the nearside and the farside highlands, with an 
average density of 2.9 craters per million square kilometers for all highlands 
for all craters 40 kilometers in diameter or larger. The proportion of craters 
in the two size ranges is likewise in excellent agreement for both sides of the 
Moon. Turning to the maria, we note that the density of craters with diameters 
of 40-60 kilometers is approximately equivalent to that observed for the high-
lands. However, none of the 52 fresh lunar craters with diameters over 60 kil-
ometers is located on the maria . Using binomial probabilty theory, the like-
lihood of such a distribution resulting from a random process is only .0002. 

To this point, we have demonstrated a significant distribution anomaly for 
large, fresh lunar craters, which strongly suggests that some non-random 
process has acted on the maria , resulting in a complete lack of large, fresh 
craters on 15 percent of the Moon's total area. The next step in this invest-
igation involved an analysis of the distribution of craters within the maria  
themselves. 
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Distribution of Fresh Craters Located on the Maria  

Table 2 (p. 142) indicated that there are nine fresh craters in the diam-
eter range of 40 - 60 kilometers that are located on the maria ; these are the 
craters Aristillus, Autolycus, Bullialdus, Btfrg, Cardanus, Harpalus, Lansberg, 
Plinius, and Seleucus. 	Every one of these is located near the edges of its 
respective mare . 	In fact, no large craters are found within the central reg- 
ions of any of the circular maria . This basic observation prompted a statist-
ical survey of fresh craters located on the maria . Table 3, below, gives a 
listing of the 40 fresh craters with diameters of 15 kilometers or greater that 
are located on the maria ; their diameters are taken from Ral. [5] 

Crater 

Table 3. 	Fresh Craters Located on Maria. 

Diam. 
(km) 

Diam. 
(km) Crater 

Diam. 
(km) Crater 

Diam. 
(km) Crater 

Bullialdus 59 Timocharis 35 Theatetus 25 Galle 21 
Aristillus 55 Archytas 32 Delisle 25 Le Verrier 21 
Cardanus 50 Reiner 30 Helicon 25 Pytheas 20 
Seleucus 43 Lambert 30 Sheepshanks 24 Diophantus 19 
Plinius 43 Euler 28 Maskelyne 24 Peirce 19 

Lansberg 40 Triesnecker 26 Schiaparelli 24 Dawes 18 
Harpalus 40 Mbsting 26 Lalande 24 Birt 17 
Burg 40 Arago 26 Picard 23 Bessel 16 
Autolycus 40 Lavoisier A 26 Protagoras 22 Galilaei 16 
Briggs 39 Ross 26 Lichtenberg 21 Nicollet 15 

The positions of each of these craters were measured to determine whether 
they were located within the central 50 percent of their respective maria , or 
whether they were near the highland margins of the maria , in the outer 50 per- 
cent. 	Only 11 craters, or 27.5 percent of the total, were found to lie within 
the central portions of the maria . 	Again using binomial probability theory, 
the probability of this observed distribution being the result of a random pro-
cess is .002. 

Interpretation of Results 

It has been shown that the maria are statistically deficient in large, 
fresh craters relative to the Moon as a whole. 	Furthermore, the maria them- 
selves appear to have a non-random crater distribution, with their central reg-
ions strongly deficient in medium-to-large craters. Based on the impact theory 
of crater formation, which specifies that crater density is directly related to 
the age of the geological strata, a possible explanation for this crater dis-
tribution is that the central regions of the maria are much younger than is 
currently assumed. 	On this basis, many fresh impacts which occurred after the 
Imbrian Era ended would have been obliterated in the mare units by subsequent 
volcanic activity. 

Although most basaltic samples returned from the Moon were dated to the 
Imbrian Era, it must be remembered that all the sampling sites were confined to 
the extreme edges of the maria . No basaltic samples that are known to have 
originated from the central regions of the maria have been dated. Accordingly, 
a younger age for the central portions of the maria is not precluded by field 
data. 	An Apollo program finding that supports this hypothesis involves the 
stratigraphy of the Mare Serenitatis region. The dark annulus girdling this 
circular mare was long thought from earthbased studies to represent the final 
stages of lava production in that region. 	Careful study of the Apollo orbital 
photography has in fact demonstrated that the dark material represents the old-
er unit, which was later encroached upon by the lighter-color basalts erupting 
from the central portions of Mare Serenitatis. [3] Although other maria do not 
show the contrasting lava coloration of Mare Serenitatis, it is possibe that 
the typical sequence of basin infill has followed the pattern now established 
for Mare Serenitatis. If so, this would provide an adequate explanation of the 
anomalous distribution of fresh post-mare lunar craters. 
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Another point requiring consideration involves the mechanics of crater 
formation. 	The highland regions are covered with a layer of rubble which may 
be two or more kilometers deep. The maria , being much younger and having 
form- ed after the accretion of the Moon was complete, have a layer of rubble 
only 5- 20 meters deep. 	It is probable that a projectile of a given mass 
and impact velocity, which would result in a very large crater if it impacted 
in the highly fractured highlands, might result in a substantially smaller 
crater in the more resistant basalts of the maria . 	Furthermore, post-impact 
slumping, which is known to enlarge crater diameters, would be expected to 
be more pronounced in the highland environment. These factors could provide a 
reasonable explanation for the complete absence of large craters in the maria . 

Conclusion 

Based on samples returned from Maria Imbrium, Serenitatis, Fecunditatis, 
Tranquillitatis, and Crisium and from Oceanus Procellarum, it is currently 
thought that the mare basins were substantially filled with basaltic lavas by 
3.1 billion years ago. 	Thereafter, all volcanism is believed to have ended 
except in a few isolated areas (notably in the western regions of Mare Imbrium 
and Oceanus Procellarum) where crater counts suggest limited lava flows for 
perhaps another 700 million years. 	However, all the Apollo and Soviet samples 
on which these conclusions are based were obtained from the peripheries of the 
maria , as these were the favored landing sites. 

The anomalously-low density of fresh craters within the central regions of 
the maria is best explained if it is assumed that significant lava production 
occurred in these areas for 300-700 million years longer than is currently 
accepted. 	Impacts occurring during this period within the central portions of 
the maria would have been obliterated by lava flows, or the resulting craters 
would have been so degraded as no longer to have a fresh morphology (for exam- 
ple, the crater Marius in Oceanus Procellarum). 	The complete absence of large 
(over 60-km. diameter) craters within the maria is further explained if it is 
assumed that the size of a crater formed by a projectile is in part controlled 
by the composition and structure of the material in the impact area. 

This study demonstrates the need for continued exploration of the Moon. 
Sampling and radiometric dating of basalts from the central regions of the 
maria will probably be the only way conclusively to demonstrate the validity 
of the above hypothesis. 	Indeed, this is only one of several significant un- 
answered questions regarding the formation and subsequent geological evolution 
of the Moon. 	The need to provide an acceptable margin of safety during the 
early Apollo missions and the cancellation of several advanced program missions 
unfortunately resulted in a much too homogeneous selection of exploration 
sites. As a result, the data from the Apollo missions, while of incalculable 
value, have left us with a rather incomplete and somewhat oversimplified view 
of the Moon. Those of us who have gazed in awe at the Moon and have tried to 
unlock just one more of her many secrets can only hope that the grand mission 
of her exploration will be resumed within our lifetimes. 
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LUNAR ECLIPSES RETURN: APRIL 24, 1986  

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

The Circumstances 

The last total eclipse of the Moon that was visible from the Americas 
happened on December 30, 1982 and it is certainly time for another. The total 
lunar eclipse of April 24, 1986, will be observable in the central and western 
Americas, the Pacific Basin, and East and South Asia. 	In the United States, 
the West Coast and particularly Hawaii will have the most complete view. 

Totality will last 65 minutes, with the umbral magnitude 1.208 (1.000 or 
greater is total). 	The Moon passes south of the umbral center, with the first 
umbral contact at position angle 09494 and the last at 31694. The times of the 
eclipse's phases are given in Table 1 below. 

Table 1. Universal and Local Times of Lunar Eclipse Phases, April 24, 1986.  

Event 
	

U.T. 	EST 	CST 	MST 	PST 	A-HST 

Moon enters 
Penumbra. 	. 	. 10:04.7 05:04.7c 04:04.7a 03:04.7d 02:04.7d 00:04.7d/a 
Moon enters 
Umbra 	 11.02.8 05:02.8c 04:02.8a 03:02.8d 01:02.8d/a 
Moon enters 
Totality. 	. 	. . 	12:10.3 05:10.3c 04:10.3a 02:10.3d/a 
Middle of the 
Eclipse 	. 	. 	. . 	12:42.6 04:42.6n 02:42.6d/n 
Moon leaves 
Totality. 	. 	. 	. 13:14.9 05:14.9c 03:14.9d/n 
Moon leaves 
Umbra 	 14.22.3 04:22.3a/- 
Moon leaves 
Penumbra. 	. 	. . 	15:20.4 05:20.4a/- 

Key to Conditions: - After moonset/sunrise. 
c Civil Twilight (Sun 0-6°  below horizon). 
n Nautical Twilight (Sun 6-12°  below horizon). 
a Astronomical Twilight (Sun 12-18°  below horizon). 
d Dark Sky (Sun more than 18°  below horizon). 

(In the last column, the first condition indicates 
Hawaii, and the second indicates Alaska.) 

Making Observations 

There are several types of useful observations that one can make with a 
small telescope, binoculars, or even the naked eye: 

1. Notes, drawings, or photographs depicting the general tone, color, and 
form of the penumbra and umbra. 

2. Timings of occultations of faint stars which would not otherwise be 
visible at this phase of the Moon. 

3. Investigations of selected lunar areas for possible eclipse-induced 
LTP (Lunar Transient Phenomena). 

4. Danjon-scale estimates of the luminosity of the Moon at mid-eclipse. 
5. Umbral contact times for the Moon's limb and selected craters. 
6. Photometry of the whole disk or of selected lunar areas. 

Detailed instructions for making such observations can be found in the 
A.L.P.O. Lunar Eclipse Handbook , available from the writer for $1.50. 	Below 
is some information for making the last three types of observations. 

t 
d 
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Danion-Scale Luminosity. --Assign the Moon's mid-eclipse appearance to one 
of the following categories: 

0 	Very dark eclipse; Moon almost invisible, especially at mid-eclipse. 
1 	Dark eclipse; gray or brownish coloration; details distinguishable 

only with difficulty. 
2 

	

	Deep red or rust-colored eclipse, with a very dark central umbra and 
the outer edge of the umbra relatively bright. 

3 	Brick-red eclipse; usually with a bright or yellow rim to the umbra. 
4 	Very bright copper-red or orange eclipse; with a bluish very bright 

shadow rim. 

In cases of doubt, make a fractional estimate of luminosity, such as "2.7" 
Or "3-1/2" 

Umbral Contact Times. --The diameter of the Moon's umbra is enlarged by a 
variable amount due to the Earth's atmosphere, and its true size can be found 
by timing umbral contacts to 0.1-minute accuracy. 	First, there are four con- 
tacts of the Moon's limb with the umbral edge, whose predicted times were given 
in Table 1 above. 	Somewhat more accurate results are obtained by timing when 
the edge of the umbra crosses selected craters. This is best done by timing 
when the umbral edge first reaches the crater rim, and then when it leaves the 
crater, recording the mean of the two times. 	If possible, this should be done 
both before and after totality. 	The predicted times of umbral contact for the 
craters that we recommend are given in Table 2 below. 

Table 2 Predicted Umbral Contact Times for Recommended Craters.  

(All times are U.T. 24 APR 1986, in the form umbral ingress/umbral egress.) 

Grimaldi. 11:09/13:26 Plato. 	. 	. 	. 11:26/14:00 Tycho. 	. 	. 	. 11:45/13:32 
Aristarchus 11:12/13:40 Aristoteles. 11:35/14:08 Abulfeda E . 11:46/13:51 
Kepler. 11:16/13:39 Eudoxus. 	. 	. 11:35/14:08 Proclus. 	. 	. 11:53/14:16 
Pytheas 11:22/13:50 Manilius . 	. 11:38/14:01 Taruntius. 	. 11:56/14:14 
Gassendi. 	. 11:22/13:30 Birt 	. 	. 	. 	. 11:38/13:41 Nicolai A. . 	11:58/13:44 
Copernicus. 11:24/13:47 Menelaus . 	. 11:40/14:05 Stevinus A . 12:06/13:58 
Timocharis. 11:25/13:54 Plinius. 	. 	. 11:44/14:08 

Eclipse Photometry. --Because the umbra is the zone of the Earth's shadow 
whose brightness varies the most between different eclipses, photometry is most 
useful for the umbral and total phases. Whole-disk photometry can be done by 
several visual methods, depending in part on the brightness of the eclipsed 
Moon. 	For bright eclipses, a star can be compared with the Moon's image as 
seen in a convex reflecting surface, initially calibrated using the uneclipsed 
Moon (magnitude -12.7). For darker eclipses, a star can be compared with the 
Moon's image as viewed in reversed binoculars. Nearsighted persons may be able 
to remove their glasses and compare the out-of-focus image of the Moon to a 
star. 

Figure 7 (p. 148) shows the night sky during the eclipse; more precisely, 
at the beginning of totality as seen from latitude 35°  N, longitude 120°  W, 
with the magnitudes of bright stars and planets shown without decimals. Under-
lined magnitudes indicate stellar class M , which approximates the color of the 
eclipsed Moon. 	If no such star is bright enough, Mars or Saturn (being warm- 
hued) may also be used. In any case, the Moon-star or Moon-planet comparison 
should be corrected for differential atmospheric absorption unless the altitude 
of the Moon is within a few degrees of that of the comparison object. 

The second illustration, Figure 8 (p. 149), gives a detailed view of the 
star fisld near the eclipsed Moon. The Moon's position is calculated for 35°  
N, 120 W, and may differ by several tenths of a degree for other locations. 
Stellar magnitudes are shown as on Figure 7 (except that those precise to .01 
magnitude are shown by three digits and those precise to 0.1 magnitude by only 
two digits), and the chart shows that several stellar occultations will occur 
during the eclipse. [Text continued on p. 149.] 

a 

d 

147 

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



179 • 
2QoV C. 

.308 / 205> • 

210, 

j2loV 

24oV 
23 

003 

249/  

• 

e237 

-244.  

el SoV 
'227 

'186 

)37 

22OV 	215'04 

1-25oV 
223fr 
'1/423oV 

125 

'220 
245 

124oV  

J ti  y 
\-210 

TOTAL LUNAR ECLIPSE _ NORTH 

FROM 35.0 NORTH/120.0 WEST 	 - -  
24 APR 1986, 12:10.3 U.T. 
BEGINNING OF TOTALITY 

SKY CONDITIONS: 

ASTRONOMICAL TWILIGHT 

SOLAR ALT. - -13.67 DEG. 

33 

208 . 	 ? 

	

',. 	 V . 	 10
1  
o . 

0771 	 I  
Moon 	i 

251 
! 	• 

- 	 -.275 	// 

	

213  02o 	327 / 
-04o 	

2) ..2,2  1 	/ 4202 	 ..,7 - 33oV  /I 
. !• 09oV 
• ' 15oV 

195. 	L 	:229 . 
-<24oV 

187 

STELLAR MAGNITUDES: 

< 0.51 
0.51 - 1.50 • 
1.51 - 2.50 • 
2.51 - 3.50 • 

PLANET KEY: 

In BRIGHT PLANET 

H MERCURY 

V VENUS 

M MARS 

J JUPITER 

S SATURN 

00 rt IP CD 1,1 
• 0 0" 0 DI P. 
IP 0 07 0 00 

27 000 0 0 1-0 
P7 I-1 	rt a CD 
00 P. ND 0 '0 
• 0 • 0. 
P. fD 	fD r• • 
rt 0 0 fD 

fD 0 0 D•7 hi 
00 00 fD 

'0 	0  0 '1  

CD .0 rt 	rr 
fD 0 • 000 

P. 0 0. 	fD 
fA rt fD 	rr 
▪ •C _

Co  O fD 
• IP + 0'00 A' 

fD 
O 0 LA 0 
0 
- 0 

IP • U7 < 	ID 
P. r. DO 

CD 00) 0 
• 07 	000 CD 

0 07 	fD 

0' 	07 	PI 0 
IP • P 

CD rt 
2, 	rt00 0 0 

p-  a rr 
M P. 07 

rt IP 0 
4 	

0 0 	
1-7. 00 

0 rr 
= 0 fD 

CD 	CA 	0'' 
07 0 
I-,  CO 	0 

00 	03 
• rt 	 0 
O 0- 00 70 
• fD 
fD 	07 0 IP 
Cf7 	0 • 

07 0 CD U) /C  
07 	E rt 

rt 	C/7 
• 0 

• B E 0) 1-3 71 
O 07 H. 0 • 
E 00 rt 

o o 
e 0 IP 
O rt 	•c) 
71 0. 	0 
P. 27 0 IP 	fD 

IP 
04 	n 

M 	
ta) o 
Cl Cl. 

CD 00 B rr P-
7-1. 0 0) rt 

CO rt I-, 11 0 .D*- 
r• 	fA CD fa. 
07 P. • 	m 
• ra, w 	7:1 

I-,  0 IP c...D 
• 0. 00 
07 0' 0,0 
rl• 07 rt 	CO 
fD 71 CD 2 c7,  
to m 

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



• 

• 

• 

. 
0 

• 

.. 

K09. 
419 

698 
• ••• . 

* 	• ° 

0 

. 
• 

09,1 	o 
647 

• 

•68 

• 

• • 

. 
• • 	 • • . 

0 

Q• 	
-12° 

0 

• 
• • 

580Gn-86 

• 
	 0 

0 
0 	 • 

• • • 	• 	 • 
0° 

• 	• 

10°  

0 	• 

• 
0 	 • . 

• 

°• 
*68 • • • 	• 	0 

691 • 66 
• 

AN• 
• 0 628 

• '••• 

452 
	 a 

• AL• 

• 

0 
	 • 	• 	

o° 	 0 0.  

• • 

• 491 	• io--- 
.65 

VIR• GO 

619 
• 85 

• • 
Oa: 

551 -16°  

- -14°  

• 
• . • 	 0 

068 

14:10 14:00 13150 

Figure 8. Detailed chart of the vicinity of the eclipsed Moon on 24 APR 1986. 
This chart is derived from the Atlas Eclipticalis and has a limiting visual 
magnitude of about + 9. The Moon's disk is drawn to scale, and celestial north 
is at the top. The Moon's path is shown at 1-hour intervals as seen from 35° 
N, 120° W, and will differ slightly for other locations. Coordinates are ind-
icated for Epoch 1950.0. 

[Text continued from p. 147.] 

Photoelectric monitoring of one or more selected lunar areas is a use-
ful method of measuring brightness variations within the umbra and brightmess 
changes over time. Features should be measured repeatedly throughout the time 
that they are immersed in the umbra. 	For details on this form of photometry, 
see the writer's reports, "Three-Color Photometry: Penumbral Lunar Eclipse, 
May 15, 1984 U.T." ( J.A.L.P.O. 30 , Nos. 9-10, August, 1984, 209-211) and 
"Photoelectric Photometry of the December 30, 1982 Total Lunar Eclipse" 
( J.A.L.P.O. 30 , Nos. 1-2, June, 1983, 6-9) 

Reporting Observations. -Observations of this lunar eclipse should be 
sent to the writer at the address given on the inside back cover. Be sure to 
include data on the atmospheric seeing and transparency, as well as on the tel-
escope type, aperture, and magnification. For photographs, please give the 
lens focal length and focal ratio, the exposure time, and the type and speed 
rating of the film used. Given sufficient good observations, we can look 
forward to a report about this event in a future issue. 
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ANNOUNCEMENTS  

Erratum. Mr. Pablo Daumas Ladouce has asked us to publish the following 
notice regarding his article, "A Lunar Nomogram," which was incorrectly edited 
by the present Editor: 

"A LUNAR NOMOGRAM giving the PHASE, AGE, and LOCAL MERIDIAN CROSSING 
TIME of the MEAN MOON for every day of the Christian Era." 

The (reduced) reproduction of this work speared in the ALPO JOURNAL (Vol. 
30, No. 7-8, April 1984, page 164). - Due to a regrettable misunderstand-
ing, Tables A and B, as well as figures of paragraph "Col. 6" page 165, 
were presented in the review with the values corresponding to real or 
apparent moons of certain periods instead of those of mean moon.- The true 
values of these tables and complementary details corresponding to mean 
moon for tracing the correct Nomogram, as well as a large copy of it, will 
be gladly furnished on demand by the author, Pablo Daumas Ladouce, P.O. 
Box 1410, Asuncion, Paraguay (South America) - 

The Editor apologizes for his misunderstanding that caused the errors 
which are referred to above. Readers who wish to employ the very useful lunar 
nomogram are urged to take advantage of Mr. Daumas Ladouce's generous offer 
to supply a correct version. 

Update on 1986 Annual Convention. As announced in Vol. 31, Nos. 3-4, on 
page 87, the A.L.P.O. accepted the invitation of the Astronomical League to 
meet with them at ALCON'86. We now have further information on that meeting, 
including the change of its name to ASTROCON 86 	The convention will be held 
August 4-10, 1986, on the campus of the College of Notre Dame of Maryland in 
Baltimore, and the participants will be the Astronomical League, with the A.L. 
P.O., I.O.T.A., I.A.P.P.P., Planetary Society, L-5 Society, and the Space Stud-
ies Institute. 

Registration will be held on Monday afternoon and Tuesday (August 4-5), 
with field trips on Tuesday (to Goddard Space Flight Center and to the United 
States Naval Observatory) and Wednesday (August 6; to the Smithsonian Air and 
Space Museum). After an evening welcome reception at Notre Dame College on 
Wednesday, paper sessions will occupy Thursday, Friday, and Saturday (August 
7-9). The Annual Banquet will be held Saturday evening, including the present- 
ation of the Walter H. Haas Award for 1986. 	Other activities will include 
Business Meetings, exhibits, and "Astromart 86." 

A.L.P.O. members can participate in several ways. 	We naturally urge them 
to come to our Business Meeting. Members may also wish to contribute displays. 
If so, they should write Julius L. Benton, Jr. (address on inside back cover), 
who has kindly offered to coordinate A.L.P.O. exhibits. Those who wish to 
present papers should indicate so upon their registration form. They will then 
receive a paper admission form. NOTE THAT THE PAPER SUBMISSION FORM IS DUE 
BACK ON OR BEFORE JUNE 1, 1986. Also, if you wish your paper delivered in the 
A.L.P.O. session, please send John E. Westfall (address on inside back cover) a 
copy of this form by June 1st, followed by a copy of the actual paper before 
August 1st. 

To obtain a registration packet-form, write to ASTROCON 86, 642 Kingston 
Road, Baltimore, MD 21220. The form provides for convention registration and 
for field trips and on-campus dormitories and meals. You should register early 
because rates go up June 1st; also, field trips and dorm rooms are limited. 

Eighth Annual Texas Star Party. --This Southwestern observing conference 
will be held on May 5-10 at Prude Ranch, near Fort Davis, Texas, and will in-
clude the national conventions of the International Occultation Timing Assoc-
iation (IOTA) and the National Deep Sky Observers Society (NDSOS). Bunkhouses, 
cabins, and campsites will be available. 	This meeting's emphasis is on deep- 
sky observing, aided by the excellent skies of the Davis Mountains and a New 
Moon. 	A.L.P.O. members will note that Venus, Saturn, and Halley's Comet will 
be well-placed in the evening sky, with Mars and Jupiter visible before dawn. 
There will also be paper sessions, including presentations by Bradford Smith 
and Stephen O'Meara, along with recreational opportunities. For registration 
information, write: T.S.P. Registrar, 128 N. Commerce, Burleson, TX 76028. 

Address Changes for Jupiter Recorders. Effective immediately, Jupiter Re-
corder Phillip W. Budine's new address is P.O. Box 126, Plymouth, NY 13832; 
and the Assistant Jupiter Recorder, Photography, Jean Dragesco, has moved to 
B.P. 117, Butare, Rwanda. 
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Comet Halley recedes, the planet Mars is approaching. 1986 is the Red Planet's most favorable apparition 
:e 1971, with opposition on July 10th. 
These two views of Mars are separated by one Martian year. On the left, the photograph by Mars Recorder 
-.ald C. Parker was taken on May 1, 1984, at 05:00 U.T. (Martian date Aug. 14), when the central meridian 
;itude was 343 Deg., with a 32-cm. Newtonian telescope at f/198, using a 5-second exposure on Kodak TP-2415 

(no filter); seeing 8 (0-10 scale), transparency 5 (0-5 scale). The drawing on the right is by Mars Recorder 
.;:-Ies F. Capen, done on April 17, 1986, at 09:30-10:00 U.T. (Martian date Aug. 29), at central meridian longitude 

- -333 Deg., using a 31-cm. Newtonian telescope at 590X with Wratten Filters Nos. 30, 25, 21, 57, 64, 38A, 
. 47; seeing 6-7, transparency 5 (limiting magnitude). 

both views, Martian south is at the top, a small North Polar Cap is at the bottom, Syrtis Major is the 
Ilgated dark area to the left, and Mare Acidalium is to the lower right. The dashed-outlined zones in the Capen 

- 	ing were bright with the blue (W-47) and light-blue (W-38A) filters and probably represent Martian clouds. 
also the two articles in this issue on pages 181-183 and 183-189 as well as the Notice on page 223. 
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THE TOTAL LUNAR ECLIPSE OF JULY 6, 1982: A DARK AND ASYMMETRIC UMBRA  

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

General 

A.L.P.O. members in the Americas are in a drought of total lunar eclip-
ses, with the last favorable one on April 24, 1986, and the next such on Aug-
ust 17, 1989. Thus, it is appropriate to remind our readers that these events 
do occur, and to suggest the variety of observations that can be made of them. 
This report analyzes previously-unpublished observations of the total eclipse 
of the Moon on July 6, 1982. 	These observations were submitted by the follow- 
ing persons, to whom we are grateful: 

Observer 	Instrument(s) 

A.P. Abbott 	Eye, 7X50 Binoc. 

 

F.G. Graham 35mm camera, 
13-cm. Refr., 
25-cm. siderostat. 

Notes, 4 limb & 54 crater contact timings, 
photoelectric photometry, 6 photographs, 
1 sketch. 

1 

Types of Observation 

Notes. 

W.H. Haas 	Eye, 3X50 Binoc., 
8-cm. Refr., 
32-cm. Refl. 

G.T. Nowak 
	

7X50 Binoc., 11- & 
32-cm. Refl's. 

J.E. Pearsall 	20-cm. Refl. 

K. Rhea 
	

10-cm. Refr., 
15-cm. Refl. 

T.J. Robertson Eye, 7X50 Binoc., 
15-cm. Refl. 

R. Robotham 	Eye, 7X50 Binoc., 
15-cm. Refl. 

G. Shearer 
	

15-cm. Refl. 

J. Shearer 	15-cm. Refl. 

K.& W. Simmons Eye, 14X100 Binoc., 
20-cm. Refl. 

J.R. Smith 	7X50 Binoc. 

D. Spain 
	

Eye, 7X35 Binoc., 
9-cm. Refl. 

R. Tatum 
	

11-cm. Refl., 
18-cm. Refr. 

G.J. Waffen 
	

7X50 Binoc., 
11-cm. Refl. 

R.J. Warren 
	

8-cm. Refl. 

J. West 	15-cm. Refl. 

J. Westfall 
	

11X80 Binoc., 
12-cm. f/6.3 Cam-
era, 36-cm. Refl. 

M. Will 	Eye, 7X35 Binoc., 
15-cm. Refl.  

Notes, 3 limb & 15 crater contact timings, 
9 magnitude estimates. 

Notes, 2 limb contact timings, 2 magnitude 
estimates, 1 sketch. 

Notes, 1 limb & 11 crater contact timings. 

Notes, 1 limb contact timing, 
1 photograph. 

Notes, 3 limb & 3 crater contact timings, 
1 magnitude estimate, 4 photographs. 

Notes, 3 limb contact timings. 

1 luminosity estimate. 

1 luminosity estimate. 

Notes, 6 crater contact timings, 
3 magnitude estimates. 

Notes. 

Notes, 3 magnitude estimates, 2 sketches. 

Notes, 1 photograph. 

Notes, 2 limb & 6 crater contact timings, 
1 magnitude estimate. 

Notes, 1 limb & 20 crater contact timings. 

Notes, 13 crater contact timings. 

Notes, 91 photoelectric measures, 
1 magnitude estimate, 37 photographs. 

Notes, 20 magnitude estimates. 
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There was considerable interest in this eclipse because totality was 
expected to be very dark due to the widespread presence in the Earth's strato-
sphere of volcanic dust from the El Chichon volcanic eruption in Mexico in 
March-April, 1982. 	This was also a particularly favorable eclipse, at least 
for Western Hemisphere observers. The Moon's center passed only 3 arc-minutes 
south of the umbral center and the eclipse umbral magnitude was 1.722 (a magni-
tude greater than 1.00 indicates a total eclipse; the maximum value possible is 
about 1.87). Its 106-minute total phase was also the longest until the year 
2000! The predicted times of the eclipse phases were: 

Moon Enters Penumbra ...... 
Moon Enters Umbra (1st Contact). . 
Totality Begins (2nd Contact). . . 
Middle of the Eclipse. . . 	. . . 
Totality Ends (3rd Contact) 
Moon Leaves Umbra (4th Contact). . 
Moon Leaves Penumbra 

. 04:22.2, 06 JUL 1982 U.T. 

. 05:32.8 

. 06:37.7 

. 07:30.9 
08.24.1 
09:29.0 
10.39.6 

 

The Penumbra 

 

The observations of the penumbra that were submitted for the eclipse were 
mainly of the entering phase. Here, the chief interest was in determining when 
the pennumbral shading could be first detected, seven observers estimating this 
time. As with other lunar eclipses, there was a systematic difference in these 
timings, depending on the type of instrument used. 	The five telescopic esti- 
mates of the time of first sighting of the penumbra ranged from 04:31 to 05:23, 
with a median of 04:52, using 11- to 32-cm. apertures. 	The five naked-eye and 
binocular first sightings ranged between 05:00 and 05:24, and had a median of 
05:10. 

When the color of the penumbra was described at all, it was usually noted 
as grey, although Will, using binoculars at 05:32, described a brownish tone. 
Between 08:29 and 09:05 (shortly after the end of totality), he saw a bluish 
hue on the umbra/penumbra boundary. Will also perceived the innermost portions 
of the penumbra as greenish both just before and just after totality. Given 
the extreme darkness of the umbra, it appears unlikely that this was a contrast 
effect. 	If confirmed, this effect might be analogous in cause to the "green 
flash" sometimes seen at earthly sunrises and sunsets. 

The Umbra: General Appearance 

Besides extensive written notes, 4 drawings and 19 photographs showing the 
umbra were submitted. 	Naturally, the edge of the umbra was the first portion 
seen, and descriptions of the umbral edge disagreed somewhat. Haas saw the 
umbra/penumbra boundary as poorly defined, about 30-40 arc-seconds wide, and 
slate-grey in color. Waffen and Will agreed that the umbral edge was ill-
defined, but Tatum saw it as sharp. Rhea described this feature as "irregular 
and jagged," while Will saw it as a medium yellow (binoculars) or reddish 
(telescope) zone perhaps 0.1-0.15 lunar diameter (i.e., about 200 arc-seconds) 
in width. 

All observers agreed that the interior of the umbra was unusually dark, 
remaining invisible until well into the umbral phases. 	Generally, no detail 
within the umbra was noted until 06:06 to 06:28 (mean = 06:16; when the umbra 
covered about half the disk). As the eclipse progressed, faint warm hues began 
to be seen, but Haas described this event as "definitely the least colorful 
eclipse which I have ever seen," based on about 50 years of lunar eclipse ob-
servation. Similarly, both Robertson and Spain commented that they had never 
seen a darker eclipse. 

The faint colors within the umbra were best seen during totality. It soon 
became evident to all who viewed it that the shading within the umbra was 
asymmetric. The northern half of the Moon was very dark ("barely visible") and 
most often characterized as grey or greyish-black. Only Waffen and Haas 
detected color in this zone, describing it as "dark maroon" and "brownish" 
respectively. The darkest portion of the shadow appeared to lie slightly west 
(IAU direction convention) of the Moon's north pole. 	At best, only the lunar 
limb and maria outlines could be seen in the lunar Northern Hemisphere. 

208 

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



06:45 
	

07:00 
	

07:15 

Color Key: 

m Maroon 

✓ Reddish 

ro Reddish-Orange 

o Orange 

oy Orange-Yellow 

oy 

m 

 

07:30 

ro 

ro 0 

All Times U.T. 

North at Top. 

07:45 
	

08:00 
	

08:15 

re 
en 
is 
se 

3, 
nd 
of 

ed 
e. 
sh 
ns 
en 
st 
.en 

In contrast, the southern portion of the Moon was considerably brighter 
than the northern, and warm colors were frequently reported for the southern 
highlands. 	This area's hues were variously described as "coppery," "faintly 
pinkish," "reddish-brown," "dull orange" or "copper orange," "pink to red," and 
"red-orange." 	The outer portions of the southern umbra were brighter and more 
orange or even more yellow than its interior. 	This brighter and more colorful 
zone moved along the Moon's limb from southeast to southwest (IAU) during the 
course of totality. The marked north-south difference in the Moon's brightness 
was surprising, given that the Moon passed very near the shadow center. 

Observers' notes and sketches that described the umbra were confirmed by 
Westfall's series of 37 photographs, which were taken with a 75-cm. focal 
length lens (f/6.3) on Ektachrome 400 Film. 	Figure 13, below, shows the 
general appearance of the Moon during totality, based on these photographs com-
bined with other contributors' sketches and verbal descriptions. 

Figure 13. 	Sequential schematic drawings of the appearance of the Moon during 
totality for the total lunar eclipse of July 6, 1982. 

Westfall conducted visual-band photoelectric photometry of the craters 
Anaxagoras, Copernicus, and Tycho throughout the penumbral and umbral phases of 
this eclipse. 	His results have been published previously (see References ), 
but he did find, at mid-totality, that the Moon's center was only one-third, 
and the north limb only one-tenth, as bright as the south limb. 

The Umbra: Luminosity and Stellar Magnitude 

The eclipsed Moon's brightness can be described by either of two ways; its 
apparent integrated stellar magnitude, or its "Danjon Luminosity " ( L ; both 
should refer to mid-totality). 	The latter is a subjective evaluation of the 
umbral brightness on a whole-number scale from 0 (darkest) to 4 (brightest). 
(For more precise definitions, see the A.L.P.O. Lunar Eclipse Handbook , listed 
in References .) Some 17 such estimates were made, with the following results: 

L 	0 . . . 1 estimate 
L 	1/2 . . 3 estimates 
L = 1 . . . 2 estimates 
L = 1-1/2 . 2 estimates 

The mean of all 17 estimates was 1.46 + .18 (" + " means standard error 
throughout this report), falling between L 1 ("Dark eclipse, grey or brownish 
coloration; details distinguishable only with difficulty.") and L - 2 ("Deep 
red or rust-colored eclipse, with a very dark central umbra and the outer edge 
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L m 2 	  7 estimates 
L 2-1/2. . . 	 1 estimate 
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of the umbra relatively bright."). 	The overall average, however, may not be 
very meaningful because most of the estimates fell into two distinct groups-- 
seven with L = 1 ± 1/2 and seven with L m 2. 	This disagreement is probably 
due to the Moon's actual appearance as not resembling any of the Danjon-Scale 
definitions and also to the asymmetry between the Moon's Northern and Southern 
Hemispheres. L = 1 (or even 0) would fit the Northern hemisphere, while L = 2 
would fit the Southern. 

The Moon's apparent stellar magnitude, integrated over the entire disk, if 
carefully estimated, is a more objective measure of the darkness of a lunar 
eclipse. Here, 40 estimates were made by nine observers, who compared the Moon 
with bright stars by such means as the out-of-focus naked eye, and by viewing 
the Moon in reversed binoculars or as reflected in a convex mirror. These mag-
nitude estimates, made throughout the eclipse, are plotted in Figure 14, below. 

Figure 14. 	Nine observers' estimates of the stellar magnitude of the Moon 
during the total eclipse of July 6, 1982. Observer Key: • Haas, 0 Nowak, A 
Robertson, • K. and W. Simmons, • Spain, • Waffen, v Westfall, 0 Will. 
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Much of the magnitude variation in Figure 14 is due to actual expected 
changes in the Moon's brightness as the eclipse progressed. 	However, there is 
also considerable individual "scatter." Taking the seven estimates made within 
10 minutes of mid-totality (i.e., from 07:21 to 07:41 U.T.), the Moon's mean 
stellar magnitude was +2.1 + 0.4. 	When compared with full sunlight, this 
represents a dimming of about 14.7 magnitudes, or by a factor of 760,000! 

At least in terms of Danjon luminosity, this was the darkest lunar eclipse 
since that of June 25, 1964 (when L 0.3). It is interesting that the eclipse 
of July 6, 1982, was overshadowed only six months later by the extremely dark 
event of December 30, 1982, when the mean luminosity, L , was 0.25 and the mean 
mid-eclipse magnitude +3.0. 

Limb and Crater Contact Timings 

A simple but scientificaly useful project for umbral lunar eclipses is to 
time the umbral contacts with the Moon's limb, together with prominent craters. 
These timings can then be used to calculate the amount by which the observed 
umbral radius exceeds that predicted by geometry; this excess is due to the 
effect of the Earth's upper atmosphere. 

Seven observers timed the umbral limb contacts I - III, giving these mean 
times: 	I 	05:33.3 + 0.4, II = 06:38.5 + 1.0, III = 08:24.8 + 0.5. 	Six 
persons timed a total of 68 crater contacts, only 4 of which had to be rejected 
due to crater misidentification. 	Their results are summarized below. 	For 
comparison, the results reported in Sky & Telescope magazine (see References ), 
which used many more timings, are also given. 	(Note that some observers 
contributed to both reports.) 

No. of 	Umbral 
Type of Contact 	Timings Enlargement Sky & Telescope Results 

Limb: 	I 5 1.53 % 1.60 % (25 timings) 
II 7 1.02 1.02 	(21 timings) 
III 3 2.79 2.24 	(11 timings) 

Entrance, 18 Craters 56 2.23 + .22 2.02 + .10(31 craters, 538 timings) 

Exit, 8 Craters 8 2.89 + .22 2.24 ± .13(16 craters, 159 timings) 

The A.L.P.O. group agreed well with the larger group for limb contacts I 
and II, but reported somewhat greater umbral enlargement for contact III and 
for crater contacts. 	Taken together, an umbral enlargement of about 2.0 - 2.1 
percent appears likely. 	This is not very different from most other eclipses, 
despite the unusually dark umbra of this event. 

Occultations and Lunar Transient Phenomena 

At the time of this eclipse, the Moon was located in a rich star field in 
Sagittarius, and several observers commented about background stars becoming 
visible as the Moon darkened. 	Four observers also noted that they witnessed 
stellar occultations. 	In only one case was the star clearly identified and an 
accurate time recorded; W. Simmons with the disappearance of 8th-magnitude SAO 
187543 at 06:46:02.0, from Callahan, Florida (30° 30' 23" N, 81°  49' 28" W). 

Only one possible LTP (Lunar Transient Phenomenon) was noted. 	Between 
08:41 and 08:51 (i.e., after totality), D. Spain saw the interior and the 
surroundings of Gassendi as indistinct, becoming clearer after 08:51. Although 
seeing was then slowly deteriorating, Spain noted that nearby lunar features 
were distinct at the same time. 	Gassendi is a notorious LTP site, and it is 
unfortunate that there was no confirmation of this possible event. 

Public Education 

An important side effect of a total lunar eclipse is that it at least 
briefly interests the public in astronomy. Two observers made specific efforts 
in public education on the night of July 5-6, 1982. 
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Kermit Rhea and his colleague Kenneth Renshaw were interviewed by a 
reporter and a 5-column article on the lunar eclipse appeared in their local 
newspaper, illustrated by three photographs taken by themselves. 

Working at the Buhl Science Center in Pittsburgh, Francis Graham and his 
associates sponsored a public observing night. 	The weather was largely clear, 
and about 250 persons arrived, observing the eclipse with 25- and 13-cm. 
refractors. 	One innovative touch was that of engaging the public in making 
some 54 crater contact timings. 	Each participant was rewarded with a lease to 
a lunar crater! Although their timings were not of scientific value, many lay-
persons undoubtedly gained an appreciation of our Moon and of its observation. 
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A.L.P.O. SOLAR SECTION OBSERVATIONS FOR ROTATIONS 1745 - 1747  

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

General 

This reporting period, covering 1984 02 05 to 1984 04 26, was character- 
ized by moderate activity with several large regions per rotation. Collections 
of activity regions frequently stretched across major portions of the solar 
disk and were visible to the suitably-protected naked eye. 	These regions were 
internally most active in the earlier rotations and became less active later, 
though no less complex. 	In most cases, activity was well observed, although 
several regions went totally unnoticed by Section members. 

The highest International Sunspot Number (R/), 121, occurred in Rotation 
1745 on 02/23, with the maximum American Sunspot Number (RA), 123, on 02/11. 
The lowest R/  occurred in Rotation 1747, on 04/10 when the count was 12, while 
the lowest R A  of 7 was on 04/09. The closeness in dates of the highs and lows 
attests to the longitudinally-concentrated activity that was observed. [1-4] 

In this report, all values were compiled using Bartels Cycle Day Numbers 
as published by the National Oceanic and Atmospheric Administration (NOAA) in 
Boulder, Colorado. [1-5] All dates and times are in Universal Time (U.T.), and 
activity regions will be referred to by their Space Environmental Services Cen-
ter Numbers (SESC), assigned by NOAA, and refer to activity in all wavelengths. 
Relative directions will be designated P for preceding and F for following. 
Celestial directions will be N, S, E, W, NE, and so forth. 	For definitions of 
other terms used here, see our Handbook  , available from the Recorder for $US 
4. [6] 

The observers who contributed data for this report are: 

Telescope 
Observer Aperture f-ratio Type Stop Location 

(cm.) (cm.) 
Blackburn, N. 15 f/15 Refractor -- Missouri, U.S.A. 
Dragesco, J. 35.5 f/10 Sch.-Cas. 12 Benin, W. Africa 
Hill, R. 20 f/10 Sch.-Cas. 10 Arizona, U.S.A. 
Maxson, P. 20 f/10 Sch.-Cas. 15 Arizona, U.S.A. 
Otero, J. 7.5 f/16 Refractor ? Venezuela 
Tatum, R. 17.8 f/15 Refractor 8.9 Virginia, U.S.A. 
Timerson, B. 31.7 f/4 Newtonian 11.4 New York, U.S.A. 
Young, S. 20 f/10 Sch.-Cas. -- California, U.S.A. 

212 

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



TWO EASTERN-HEMISPHERE EVENTS IN FALL, 1986  

Fall, 1986, will be a good time to be in the Eastern Hemisphere because 
people there will be able to watch a total lunar eclipse on October 17th and a 
transit of Mercury across the Sun's disk on November 13th. 	(All the dates and 
times in this article are in Universal Time ["U.T."]; position angles ["P.A."] 
are measured 0°- 360°, north counter-clockwise through east.) 

Total Lunar Eclipse: October 17, 1986 

This event will be of umbral magnitude 1.250, with the Moon's center at 
mid-eclipse just 16 arc-minutes north of the shadow center. The entire eclipse 
will be visible from eastern Europe, the eastern half of Africa, and all Asia 
except for its northeast. Only the early phases can be seen from Japan, north-
eastern Asia, Australia, and New Zealand, while only the later phases can be 
seen from the remainders of Europe and Africa, the eastern half of South Ameri-
ca, the northeasternmost United States and Canada, Greenland, and Iceland. The 
predicted times of the eclipse phases on October 17, 1986, are: 

Moon enters Penumbra . . 	16:19.7 U.T. Moon leaves Totality . . 	19:55.2 U.T. 
Moon enters Umbra. 	. 	. . 	17:29.2 Moon leaves Umbra. . . . 	21:06.7 
Moon enters Totality . . 	18:40.7 Moon leaves Penumbra . . 	22:16.3 
Middle of the Eclipse. . 	19:18.0 

An idea of the types of scientifically-useful observations that can be 
made during a total lunar eclipse can be had from the report on the July 5-6, 
1982, lunar eclipse on pages 207-212 of this issue. 	A copy of the A.L.P.O.  
Lunar Eclipse Handbook  can be obtained, for $US 1.50, from Lunar Recorder 
Francis G. Graham, P.O. Box 209, East Pittsburgh, PA 15112, U.S.A. 

Transit of Mercury: November 13, 1986 

Transits of the planet Mercury across the Sun's disk occur only every 3-13 
years. This November, the entire transit will be visible from southern and 
eastern Asia, Australia, New Zealand, and Antarctica. 	Ingress (the beginning) 
can be seen also from northeastern Asia, southwestern Alaska, Hawaii, and all 
but the easternmost Pacific Basin. Egress (the end) will be visible also from 
central and western Asia, eastern Europe, and Africa (except for its north- 
west). 	A similar Eastern-Hemisphere transit will occur on November 6th, 1993, 
but Western-Hemisphere observers won't see one until November 15th, 1999! The 
geocentric  Universal Times of the transit events on November 13th, 1986, are: 

Ingress, Exterior Contact. . 01:43.0 (P.A. 084?9; Mercury first touches 
the Sun's limb). 

Ingress, Interior Contact. . 01:44.9 (P.A. 084?6; Mercury completely on 
the Sun's disk). 

Least Angular Distance . . . 04:07.0 (Mercury only 7' 50".6 from center 
of the Sun's disk). 

Egress, Interior Contact . . 06:29.1 (P.A. 322°9; Mercury begins to leave 
the Sun's disk). 

Egress, Exterior Contact . . 06:31.1 (P.A. 322°6; Mercury completely off 
the Sun's disk). 

The times above will vary by about ± 45 seconds depending on the observer's 
location. Mercury's disk will take about 115 seconds to enter and leave the 
disk of the Sun. 

The apparent diameter of Mercury will be only 9".9, so at least a 50-mm. 
telescope used either with a safe full-aperture solar filter or with image pro-
jection will be needed to see it silhouetted against the Sun. One interesting 
experiment would be to time carefully the four contacts; when properly reduced, 
these can give approximate values for Mercury's diameter and for the difference 
between Universal Time and "Ephemeris Time" (the last based on atomic clocks). 
Appearances to watch for are the "black drop" effect at ingress and egress (an 
apparent teardrop-shaped outline of Mercury), a bright aureole surrounding Mer-
cury, and a bright spot on Mercury's dark side. These all are probably psycho-
logical or instrumental illusions, but are interesting to see. 
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Meteorites. Their Record of Early Solar-System History. By John T. 
Wasson. W.H. Freeman and Company, 41 Madison Avenue, New York, NY 10010. 
1985. 267 pages + index. Price $ 34.95 cloth (ISBN 0-7167-1700-X) 

The author covers his subject in the following chapters: 	"Meteorite 
Recovery. 	Fall Phenomena, Craters, and Orbit," "Composition and Taxonomy," 
"Ages, Isotopes, and Interstellar Grains," "Iron Meteorites: Evidence for and 
Against Core Origins," "Igneously Formed Silicate-Rich Meteorites," "Setting 
the Scene: Models of Solar System Formation," "Chronditic Meteorites as Pro-
ducts of the Solar Nebula," "Differences Between and Within Chrondite Groups: 
Evidence Regarding Nebula-Fractionation Processes," and "Relationship to Plan- 
ets, Asteroids, and Comets: 	At What Solar Distances Did the Meteorites Form?" 
There are also nine Appendices and an index. 	If you are interested in meteor- 
ites you will wish this book. 

NOTICE: DEATH OF CHARLES F. CAPEN  

It is with much sorrow that we must announce that "Chick" Capen, 
longtime A.L.P.O. Mars Recorder and first recipient of our Walter H. 
Haas Observing Award, passed away suddenly at his home on May 28, 1986. 
Chick was one of the most respected, productive, and valuable of our 
organization's officers and his unexpected loss is a serious blow to all 
of us. 	As an example of his many contributions, note the first two art- 
icles in this issue. 	We intend that the next issue shall be a memorial 
to him, and shall contain articles by and about him. 

As Chick left us, his favorite planet, Mars, was drawing closer. As 
we observe the Red Planet during this perihelic apparition we will be 
constantly reminded of the many contributions he made to its study. 	The 
work of the Mars Section is continuing under the leadership of Mars Re-
corders Donald Parker and Jeff Beish; Dr. Parker asks that, for the time 
being, Section correspondence be addressed to him. 

ANNOUNCEMENTS  

Further News Regarding 1986 A.L.P.O. Convention. --Our previous issue (p. 
178) announced the 36th A.L.P.O. convention, to be held with the annual Astro- 
nomical League Convention in Baltimore on August 4-10. 	It is now confirmed 
that the A.L.P.O. will host a paper session on Thursday, August 7th, from 1 to 
5 P.M. We will conduct our annual Business Meeting commencing at 7:30 P.M. the 
following day. 	Also, an A.L.P.O. Observing Workshop will be held on Saturday 
morning, August 9th, from 10 A.M. until Noon. 	We will display an exhibit and 
will present the 1986 Walter H. Haas Observing Award at the banquet on Satur- 
day evening. 	A.L.P.O. members will also be interested to know that convention 
guest speakers include the well-known Ben Mayer, Dr. Michael Kaiser, speaking 
on the Voyager-2 Uranus encounter and Dr. John Brandt, an authority on comets. 
Please also note that the International Amateur-Professional Photoelectric Pho-
tometry Symposium will be held concurrently from 9 A.M. to 5 P.M. on Saturday, 
August 9th; those interested in this event should contact Blaine F. Roelke, 
6700 Keysville Road, Keymar, MD 21757 (telephone: 	work 301-338-4924, home 
301-235-2017) 

Other Summer 1986 Events. --On July 12-17, the Astronomical Society of the 
Pacific will hold its 98th Annual Meeting in Boulder, Colorado, which will in-
clude a 3-day workshop on teaching astronomy in grades 3-12 and a series of 
nontechnical lectures. 	To find out more write: Summer Meeting Dept. A.S.P. 
1290-24th Ave. San Francisco, CA 94122. 

The fourth annual•"Spaceweek" will occur on July 16-24, 1986. This event 
is a nationwide observance for the purpose of public education about the space 
program, including lectures and telescopic observing sessions. 	Information 
about this project can be had from: 	Spaceweek National Headquarters, P.O. Box 
58172, Houston, TX 77258. 

Staff Address Changes. --Please note that the address of our Founder/Di-
rector Emeritus, Prof. Walter H. Haas, has been changed to: 2225 Thomas Drive, 
Las Cruces, NM 88001. Also, Venus-Saturn-Lunar Recorder Dr. Julius L. Benton, 
Jr., has moved to: 305 Surrey Road, Savannah, GA 31410. All correspondence to 
them should go to the above addresses, also given on our inside back cover. 
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CHARLES F. CAPEN MEMORIAL ISSUE 

Charles F. ("Chick") Capen as we most often 
remember him; observing Mars. In this view, taken 
during the 1978 Mars Apparition, he is at the 
24-inch (61-cm.) Clark Refractor of Lowell 
Observatory. 

This Memorial Issue's first article (p. 225) is a 
tribute to Chick Capen. It is followed by a 
bibliography of his Journal A.L.P.O. publications 
(p. 227) and by an article on Martian meterology 
(p. 229) which was co-authored by Mr. Capen. 

Chick's favorite planet is now in our evening sky. 
As we observe Mars, we will be reminded of his 
lifelong work and also will contribute to the work 
of our Mars Section, which he directed for 17 years. 

IINHIMAAAAAHUHIAMMUHF: 

HE ASSOCIATION OF LUNAR 
'ID PLANETARY OBSERVERS 

Dr. John E. Westfall 
P.O. Box 16131 
San Francisco, CA 94116 	U.S.A. 

Founded In 1947 
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IN MEMORIAM: CHARLES FRANKLIN CAPEN (1926 - 1986)  

By: Donald C. Parker and Jeff D. Beish, A.L.P.O. Mars Recorders 

Charles Franklin ("Chick") Capen, internationally renowned scientist and 
lecturer, died suddenly on May 28, 1986, at his home near Cuba, Missouri, at 
the age of 60 years. 	Well known to members of the Association of Lunar and 
Planetary Observers, he had served as our Mars Recorder since 1969. 	Mr. Capen 
was a pioneer in the study of the Solar System. He helped to found or con-
struct four astronomical observatories, and was responsible for planning their 
observational programs and training their personnel. 

Mr. Capen was born in Gilman, Illinois, 
on January 1, 1926. His interest in astron-
omy started early in life, for he made a 
number of detailed drawings of Mars with a 
portable telescope when he was a teenager 
[see Figure 1 to the right]. 	Even during 
those early years, Mr. Capen was aware that 
Man's future lay in the exploration of space 
and he fully intended to make himself part 
of that dream. 	He began to prepare himself 
to that end. 	He soloed an airplane when he 
was 16--before he could drive an automobile. 
From 1945 to 1949 he attended the presti-
gious Spartan College of Aeronautics where 
he earned two diplomas, including a masters Figure 1. Charles F. Capen with 
in Meteorology, and then went on to serve as his first, portable telescope. 
a tactical squadron flight instructor with Date unknown; probably in the 
the Army Air Corps during the Korean War. 	late 1940's. 
He left a potentially lucrative career in 
aeronautics in order to acquire five years of geophysical and astrophysical 
education from New Mexico State University/White Sands Proving Ground, the Uni-
versity of Illinois, and Indiana University, where he received his Master's De-
gree in Astrophysics. 

Although his gentle, modest demeanor might belie the fact, Mr. Capen was a 
man of action as well as a first-class scientist. 	By the mid-1950's, he had 
logged over 5,000 hours of flying time and had deliberately undertaken danger-
ous flight assignments in order to hone his reflexes in the cockpit. He volun-
teered to fly storm patrol in the Gulf of Mexico (the precursor of the "Hurri-
cane Hunter") and spent a season crop-dusting from Mississippi to Canada and 
back. 	He devised and participated in experiments which tested the extremes to 
which the human body could be exposed and still survive--hypoxia, g-forces, and 
explosive decompression in high-altitude chambers. 

While at New Mexico State, Mr. Capen's enthusiasm and ability attracted 
the attention of Professor Clyde W. Tombaugh, the discoverer of Pluto, who was 
then the Chief of Research Evaluation at White Sands. Mr. Capen was invited to 
serve a four-year observational apprenticeship under the guidance of Professor 
Tombaugh and the late E.C. Slipher, Lowell Observatory's renowned authority on 
the planet Mars. During this period, Mr. Capen's interest in planetary astron-
omy was further stimulated by another pioneer in America's fledgling Space Pro-
gram--Walter H. Haas, founder of the A.L.P.O. and already an internationally 
recognized authority on the Moon, whom he met in 1952. 

In the mid-1950's, Mr. Capen assisted Professor Tombaugh in the then high-
ly classified program called "A Search for Natural Satellites of the Earth," 
where he became proficient in astrophotography, orbital mechanics, and the use 
of tracking cameras. This led to his appointment at the Smithsonian Astrophys-
ical Observatory Station in Shiraz, Iran, where he served as Director from 1957 
to 1960. 	During the 1960's, he was the resident astronomer of the Table Moun- 
tain Observatory of the California Institute of Technology's Jet Propulsion 
Laboratory, and was senior scientist of the Planetary Patrol Program supporting 
Mariner spacecraft missions to Mars. During the 1970's, he served as an advis-
or to the Viking Mars Missions. As a cartographer, he assisted in the produc- 
tion of the Lowell Observatory Mars Map Series for 1967-1982. 	He was employed 
at the Planetary Research Center at Flagstaff, Arizona, from 1970 until he re-
tired in 1983. 
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Figure 2. Charles F. Capen at the 31st Con-
vention of the A.L.P.O., in Kutztown, Penn- 
sylvania, in August, 1981. 	To Mr. Capen's 
right is Mars Recorder Jeff D. Beish, and 
to his left is Jupiter Recorder Phillip W. 
Budine. 	Charles Capen delivered two papers 
at that convention, "Active Volcanism on 
Mars," and (with Jeff D. Beish) "Computer 
Program for Martian Environmental Climatic 
Studies " 

During his long and fruitful career, Mr. Capen pioneered the use of color 
filters for planetary observation and colorimetry, and made important contribu- 
tions to our knowledge of meteors and comets. 	He took the first color photo- 
graph of a comet (Comet Mrkos) in 1957, and blazed a trail in the infant field 
of color astrophotography. 	His consuming passion was always the planet Mars. 
Those who had the privilege to observe the Red Planet in his company were awed 
by his encyclopedic knowledge of that world's delicate, ever-changing features 
and of its observational history spanning three centuries. 

At the time of his death, Mr. Capen was completing the construction of a 
20-inch Cassegrain telescope with which he planned to continue his Mars re-
search. His Solis Lacus Observatory is the site of the C.F. Capen Memorial Li-
brary and Historic Archives, one of the finest astronomical collections in the 
world. He had just completed work on a book, Observing and Photographing the  
Solar System , co-authored by Donald C. Parker and Thomas A. Dobbins, to be 
published in 1987. 	In addition, he had published two other books, over 150 
research papers dealing with astronomy and geophysics, and over 100 popular 
natural science articles. 	His astronomical and nature photographs have ap- 
peared in television specials, magazines, encyclopedias, and astronomical books 
and journals. 	[A bibliography of C.F. Capen's A.L.P.O. Journal publcations, 
only, appears in this issue on pp. 227-229. Ed.] An adept public speaker, Mr. 
Capen had lectured over the past 26 years at universities, public schools, and 
astronomical societies located in America, Europe, and the Middle East. 

In addition to his directorship of one of its most active Observing Sec-
tions, Charles Capen supported the A.L.P.O. in many other ways, including act-
ively participating in the observing programs of several Sections other than 
his own. 	He was a familiar figure at A.L.P.O. Conventions, delivering papers 
and conducting workshops, and could always be counted upon to bring impressive 
Mars exhibits. 

Mr. Capen received numerous 
awards for his achievements, in-
cluding the Space Science Divi-
sion Award by the California In-
stitute of Technology-JPL, the 
Institute of Environmental Sci-
ences Award of the Year (1969), 
the Dr. G. Bruce Blair Gold Medal 
for outstanding contributions to 
astronomy (1960), and the Insti-
tute of Navigation Award for con-
tributions to astronautics and 
the conquest of space (1984). In 
1969, Thomas Paine, then Director 
of NASA, personally presented Mr. 
Capen with the Apollo Achievement 
Award in Washington, D.C., in ap-
preciation of his dedicated ser-
vice to the nation as a member of 
the Apollo Team whose work re-
sulted in Man's first landing on 
the Moon. In 1985, Mr. Capen was 
the first recipient of the Walter 
H. Haas Award of the A.L.P.O. for 
his outstanding observational 
work that has increased our un-
derstanding of the planet Mars. 
Bibliographical sketches of C.F. 
Capen can be found in Marquis 

Who's Who , Frontier Science and Technology , Community Leaders and Noteworthy  
Americans , Men of Achievement , and Personalities of the West and Midwest . 

Charles Capen met Virginia R. Watkins, of Cuba, Missouri, when she was a 
student at Northern Arizoa University in Flagstaff, and they married in 1956. 
Their children's names testify to their mutual interest in astronomy. Charles 
is survived by Virginia and three sons, Mars, Rigel, and Regulus. 
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Mr. Capen was one of the all too few professional astronomers who welcomed 
and actively promoted amateur research. His counsel and encouragement proved 
invaluable to many A.L.P.O. members. 	Charles Capen's imagination was accompa- 
nied by the courage of the scientist who speaks his mind even when unorthodox 
opinions invite scorn or ridicule. Often his insights won acceptance as the 
weight of evidence accumulated over the years. 

All who knew Charles Capen will miss his great elan for life, his gentle 
manner, his quick wit, and his painful puns. 	But to those who now sit at the 
eyepieces of telescopes trained on Mars, there is a special loss, with an ab-
sence that will be felt with every encounter with the Red Planet. 

A Personal Note--Chick was our mentor, a quiet unassuming teacher who had 
a thirst for knowledge for its own sake. 	Chick was also our dear friend, and 
we cannot begin to adequately express the feelings we had for him. We feel 
that the following letter, sent by a long-time Mars observer, demonstrates the 
impression that Chick left on the people whose lives he touched. 

It is with deep regret that I learned of the death of Charles F. Capen. 
As we look to our Earth, we observe through the whole history of mankind 
too many facts the human race must not be proud of. 	And, nevertheless, 
there were many of those men who helped mankind further on the way to 
all kinds of art, to science, and to peace. 	I think earnestly that Mr. 
Capen was one of them. 	In my country he will be remembered by all as- 
tronomers, amateurs and professional, as a man with tremendous knowledge 
of the planet Mars with an enormous zeal to reach his objective: under-
standing the world of this red planet, as a kind man who helped those 
who were willing to study that world. 	His passing away, so unexpected- 
ly, is certainly a great loss to our world, which has a tremendous need 
of idealists. 

S. Van der Jeugt (Gent, Belgium). 

A CHARLES F. CAPEN BIBLIOGRAPHY: J.A.L.P.O. PUBLICATIONS  

Charles F. ("Chick") Capen began publishing in the Journal A.L.P.O.  in 
1954, and continued his contributions for the next 32 years. 	This list, being 
restricted to our Journal  , is incomplete because Chick also published in many 
other magazines. 	Even within the A.L.P.O., he often contributed observations 
that appeared in the reports of several observing Sections, and also delivered 
papers at a number of our paper sessions and workshops, beginning with our 
first convention. 	The space available here doesn't allow us to list all his 
works, but a more complete bibliography can be had on request to the Editor. 
His publications are listed chronologicaly below, with data in the order: Vol-
ume number, issue numbers (date), page numbers, and title. 

8 , 5-6 (May-June, 1954), 55-57. "The Use of Filters for Observing Fine Mar-
tian Surface Detail and Atmospheric Phenomena." 

16 , 11-12 (Jan., 1963), 268-271. "Occultation of Saturn by the Moon on Sept-
ember 11, 1962." 

17 , 9-10 (Feb., 1964), 178-181. "Observations of Comet Pereyra." 
17 , 11-12 (May, 1964), front cover. [Saturn photograph] 
19 , 9-10 (July, 1966), front cover. [Saturn photograph] 
19 , 9-10 (July, 1966), 180. [Fig. 23; 2 Mars drawings] 
21 , 7-8 (Apr., 1969), 131-135. "The Observer and Mars in 1969." 
21 , 9-10 (July, 1969), 173-176. "Simultaneous Multicolor Planetary Photo-

graphy." 
21 , 9-10 (July, 1969), 178. "Current Notes on Mars in 1969." 
22 , 7-8 (Aug., 1970), front cover. [Mars drawing] 
22 , 7-8 (Aug., 1970), 121-123. "A 1967 Photovisual Chart of Mars." 
22 , 7-8 (Aug., 1970), 132-139. [with T.R. Cave] "Mars 1969 Apparition--ALPO 

Report I." 
22 , 11-12 (Feb., 1971), 181-184. "Observing Mars I. Planning an Observa-

tional Program." 
23 , 1-2 (May, 1971), 9-10. "Notes to Members of ALPO Mars Section." 
23 , 1-2 (May, 1971), 34-37. "Observing Mars II. Everything You Want to Know 

About Mars in 1971--But Do Not Have Time to Ask." 
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, 3-4 (Aug., 1971), front cover. [Mars drawing] 
, 3-4 (Aug., 1971), 41-44. "Observing Mars III--The ALPO 1971 Observing 
Program." 

, 3-4 (Aug., 1971), 67-75; and 5-6 (Nov., 1971), 79-85. 	[with T.R. Cave] 
"Mars 1969--The North Polar Region--ALPO Report II." 

, 5-6 (Nov., 1971), 110-112. "The Great Martian Yellow Cloud of 1971--Pre-
liminary Report." 

, 7-8 (Feb., 1972), 122-124. [with V.W. Capen] 	"Observing Mars IV--The 
Martian Central Meridian." 

, 5-6 (June, 1973), 99-102. "A 1969 Photovisual Chart of Mars--ALPO Report 
III."  

, 5-6 (June, 1973), 103-104. [Book Review] The Red Planet Mars (National 
Geographic Chart). 

, 7-8 (Oct., 1973), 129-136. 	[with V.W. Capen] "Observing Mars V--The 
1973-74 Martian Apparition." 

, 7-8 (Oct., 1973), 149-150. "Color Filter Techniques for Bright Comets." 
, 7-8 (Oct., 1973), 162-164. 	[Book Review] The Rings of Saturn , by M.S. 
Bobrov. 

, 9-10 (Feb., 1974), 169-177. "Mars 1969 Opposition Period--ALPO Report 
IV."  

, 11-12 (May, 1974), 220-228. 	[with T.R. Cave] 	"Mars 1971 Apparition-- 
ALPO Report I." 

, 11-12 (May, 1974), 240-241. "Jovian Red Spots in 1973-74." 
, 11-12 (May, 1974), 244-247. 	[with Mike Otis] 	"The Occultation of Mars 

by the Moon on May 16, 1971." 
, 1-2 (May, 1976), 1-8. [with Robert B. Rhoads] 	"Mars 1971 Apparition-- 
Martian Polar Hoods--ALPO Report II." 

, 1-2 (May, 1976), 38. [Book Review] The Planets: Some Myths and Reali-
ties , by Richard Baum. 

, 3-4 (Aug., 1976), 41-46. "A Season for Vikings." 
, 5-6 (Nov., 1976), front cover. [3 Comet West drawings; Ref. on p. 128.] 
, 1-2 (Dec., 1977), 34-42. "Observing Mars VII--The 1977-78 Aphelic Appar-
ition." 

, 3-4 (Apr., 1978), front cover. [Mars drawing] 
, 3-4 (Apr., 1978), 47-51. "Recent Advances in Planetary Photography." 
, 3-4 (Apr., 1978), 63-76. [with Robert B. Rhoads] "Mars 1975-76 Aphelic 

Apparition--A.L.P.O. Report I." 
, 7-8 (Nov., 1978), 169. 	[Book Review] 	Mars and Its Satellites: A De- 

tailed Commentary on the Nomenclature , by JUrgen Blunck. 
, 9-10 (Mar., 1979), 203-208. [Book Review] 	Flight to Mercury , by Bruce 
C. Murray and Eric Burgess. 

, 11-12 (June, 1979), 255-256. [Book Review] Mars , by Percival Lowell. 
, 1-2 (Oct., 1979), 22-26. [with Donald C. Parker] 	"Mars 1975-76 Appari- 
tion--A.L.P.O. Report II: 	The 1976 Occultation of Epsilon Geminorum by 
Mars." 

, 3-4 (Jan., 1980), 45-50. [with D.C. Parker, M.D.] "New Developments in 
Planetary Photography." 

, 3-4 (Jan., 1980), 78-84. [with D.C. Parker, M.D.] "Observing Mars VIII--
The 1979-80 Aphelic Apparition." 

, 5-6 (Apr., 1980), 122-123. [with D.C. Parker] "The Martian 1979-80 Ap-
parition--A Preliminary Report--I." 

, 9-10 (Dec., 1980), 179, 182-184. 	[with Donald C. Parker, M.D.] 	"The 
Quest for the Universal Developer." 

, 9-10 (Dec., 1980), 203-204. [Book Review] 	To the Red Planet , by Eric 
Burgess. 

, 9-10 (Dec., 1980), 210-215. [with Donald C. Parker] "Martian Date: Its 
Significance and Methods for Its Determination." 

, 11-12 (Mar., 1981), 246. "Planetary Society Formed." 
, 11-12 (Mar., 1981), 252-253. [Book Review] Geophysics of Mars , by R.A. 
Wells. 

, 1-2 (July, 1981), 38-41; and 3-4 (Dec., 1981), 51-60. [with D.C. Parker] 
"What is New on Mars--Martian 1979-1980 Apparition Report II." 

, 5-6 (Apr., 1982), 110-117, 119. [with D.C. Parker and J. Beish] "Obser-
ving Mars IX--The 1981-1982 Aphelic Apparition." 

, 7-8 (Aug., 1982), 133-139. 	"Observing Mars X--Reporting Mars Observa- 
tions." 
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24 

24 

24 

24 
24 
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29 , 7-8 (Aug., 1982), 138, 140-141 	"Mars Observing Aids--Books, Kits, 
Graphs, and Charts." 

29 , 11-12 (Mar., 1983), 258. [Book Review] 	The New Face of Mars , by V.A. 
Firsoff. 

30 , 5-6 (Jan., 1984), 125-130. [with D.C. Parker and J.D. Beish) "Observing 
Mars XI--The 1984 Aphelic Apparition." 

30 , 7-8 (Apr., 1984), 172-176; and 9-10 (Aug., 1984), 186-190. "A Guide to 
Observing Mars--I." 

30 , 9-10 (Aug., 1984), 211-217. [with D.C. Parker and J.D. Beish] "A Major 
Martian Dust Storm in 1984." 

31 , 5-6 (Jan., 1986), 89-94. "Physical Observations of Comet P/Halley Using 
Color Filters." 

31 , 7-8 (Apr., 1986), 137-140. [with J.D. Beish and D.C. Parker] 	"Calcu- 
lating Martian Polar Cap Latitudes." 

31 , 7-8 (Apr., 1986), 173-174. 	[Book Review] 	Mars and Its Satellites: A 
Detailed Commentary on the Nomenclature , by SUrgen Blunck. [2nd. Ed.] 

31 , 9-10 (July, 1986), 181-183. [with D.C. Parker and J.D. Beish] "A Simple 
Technique for Obtaining Violet Light Photographs of Mars." 

31 , 9-10 (July, 1986), front cover (right). [Mars drawing.] 
31 , 9-10 (July, 1986), 183-189. [with D.C. Parker and J.D. Beish] 	"A Mar- 

tian Observer's Menu for 1986." 

THE METEOROLOGY OF MARS--PART I.  

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

Abstract. --This paper is the first of a series of A.L.P.O. Mars Section 
Reports that present the results of a computerized statistical analysis of the 
meteorology of Mars. Using computer programs developed for the analysis of the 
1968-1971 Martian Environmental and Climatic Surveys, extensive statistical 
evaluations of the 1964-65, 1966-68, 1968-69, 1971,and 1981-83 apparitions are 
presented. 	An analysis for the purpose of predicting future occurrences of 
clouds and white frosts is shown by general trend curves based on semi-seasonal 
30°  areocentric solar longitude (Ls) intervals, averaged over four apparitions 
of Mars. 	A general increase in meteorological phenomena in the early 1980's 
is evident. Observational techniques and the computer-grid measurement of vi-
sual disk drawings and photographs are briefly described. 

Introduction 

This paper briefly describes the methods used in the analysis, and pre-
sents results, for the 1981-83 Martian Environmental and Climatic Survey, using 
information obtained from observations by members of the Institute for Plane-
tary Research Observatories (I.P.R.O.). In order to complete our study, fur-
ther analysis using data from the Association of Lunar and Planetary Observers 
(A.L.P.O.) Mars Section observation records will be presented in subsequent re- 
ports. 	Starting with the 1979-80 Mars Apparition, the I.P.R.O. began a syste- 
matic observing program designed to record all meteorological activity on Mars 
by means of pre-selected colored filters and observing techniques developed by 
the well-known Mars authority, Charles F. ("Chick") Capen, Senior A.L.P.O. Mars 
Recorder. 

Relying on observational techniques developed during the 1979-80 Aphelic 
Apparition of Mars, the authors began a systematic survey of the temporary 
bright areas often observed on that planet. These bright patches come in vari-
ous shapes and sizes and are sometimes observed to move upon the planet, ob- 
scuring portions of the surface. 	We were particularly interested in their lo- 
cations, movements, and seasonal frequency. Various methods have been employed 
to enhance the visibility of these bright areas, one of which is the use of 
colored transmission filters, which are regularly used by the authors for visu-
al and photographic observations of Mars and other planets. 

Past records indicate that these bright areas show certain characteristics 
that are similar to familiar terrestrial clouds, fogs, and hazes. 	They are 
especially bright in blue light and are sometimes observed to brighten in all 
colors. 	Occasionally, one can observe an apparent shadow cast by a bright 
patch. From these observations and from the data gathered by the Mariner 
spacecraft and the Viking Landers/Orbiters, we now know that H2O clouds and CO2 
hazes do exist on Mars. 	We should feel comfortable with the idea that what we 
observe as bright patches from Earth are in fact clouds and hazes on Mars. Our 
earthbased telescopic observations are more meaningful now that we have this 
knowledge. 
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e. Observer Code: In parentheses are the aperture used, in centimeters, and 
the numbr of visual timings. Code numbers 1 — 30 refer to 
A.L.P.O. contributors, 31 — 42 to R.A.S.N.Z. contributors, 
and 43 — 48 to N.A.P.O. contributors. (Nos. 36, 37, 40, 
and 42 contributed to both the R.A.S.N.Z. and N.A.P.O.) 

1 	= Baker, C. (25.4/4) 	 31 = Brickell, A. (11.4/5) 
2 	= Baroni, S. (20/2) 	 32 = Buttner, D. (6.3/3) 
3 	= Barton, J. (20/8) 	 33 = Daniel, I. (6/1) 
4 	= Benton, J. (20/2) 	 34 = Durham, D. (8.9/2) 
5 	= Clague, R. (10/4) 	 35a = Evans, G. (11/3) 
6 	= Correa, O. (6/28) 	 35b = 	" 	" (20/3) 
7 	= Dalavia, O. (6/24) 	 36a = Kearney, P. (15/1) 
8 	= Da Rocha, E. (6.3/18) 	36b = 	" 	" (20/20) 
9 	= Duvillier, E. (11.4/5) 	37 = Kerr, S. (7.5/30) 
10 = Emmert, J. (15/2) 	 38a = Loader, B. (10/7) 
11 = Gladson, B. (15.2/5) 	38b = 	" 	" (20/41) 
12a = Gonzalez, G. (8/1) 	 39 = Loader, R. (20/1) 
12b = 	II 	 " (10/3) 	 40a = Lowe, D. (20/6) 
12c = 	II 	 " (20/6) 	 40b = 	" 	" (48/1) 
12d = 	.. 	" (41/1) 	 41 = Price, R. (15/8) 
12e = 	.. 	" (51/4) 	 42 = Priestly, J. (20/13) 
13 = Haas, W. (32/8) 
14a = Langhans, T. (20/2) 	 43 = Baskerfield, K. (10/7) 
14b = 	 " (36/24) 	44a = Fisher, M. (15/5) 
15 = Leavens, G. (6/6) 	 44b — 	" 	" (20/1) 
16 = Luedeke, K. (20/2) 	 45a = McNamara, G. (15/2) 
17 = Mackey, S. (20/7) 	 45b = 	" 	" (20/10) 
18 = Manley, P. (9/2) 	 45c = 	" 	" (41/1) 
19 = Newbill, C. (15/1) 	 46 = Natoli, C. (11/6) 
20 = Oliver, D. (20.3/11) 	47 = Ramm, D. (25/14) 
21 = Patton, C. (15/6) 	 48 — von Treifeldt, L. (20/24) 
22 = Ross, T. (32/4) 
23 = Senner, D. (20/2) 
24 = Stornetta, S. (9/1) 
25 = Teixeira, R. (11/16) 
26 = Troiani, D. (25.5/5) 
27 = Van Wassenhove, J. (11 5/1) 
28 = Wasserbaech, S. (9/9) 
29 = Webster, C. (20/3) 
30a = Westfall, J. (9.0/3) 
30b = 	" 	" (10.2/15) 
30c = 	" 	" (15.2/2) 
30d = 	.. 	" (25.4/17) 
30e = 	II 	 " (35.6/1) 

OBSERVING LUNA INCOGNITA IN 1987  

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

Beginning in 1972, the A.L.P.O. Lunar Section has been mapping the only 
remaining unmapped portion of the Moon, Luna Incognita  , which lies on and be—
yond the south and southwest limbs ("southwest" is in the I.A.U. sense; beyond 
Mare Humorum). We have been fortunate in receiving many drawings and photo—
graphs of this region from A.L.P.O. members, but plan to bring the observing 
portion of this program to a close in 1987 for two reasons. The year 1987 
marks the end of a period of favorable combinations of westerly and southerly 
librations (orientations of the Moon in respect to the Earth); also, work is 
now proceeding upon the final map (a report on the progress of this mapping 
will appear in a subsequent issue). 	Interested observers may obtain a "Luna 
Incognita Observing Kit" from the writer for $US 1.50 in stamps (his address is 
on the inside back cover). 

The table on page 259 gives those dates in 1987 when Luna Incognita  will 
be visible from the Earth. Besides having the proper librations, the area must 
be sunlit. Also, because the Moon is then too near the Sun, no dates are given 
for the colongitude range between 250° and 290°. [Text continued on p. 260.] 
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The Visibility of Luna Incognita in 1987  ** 

1987 	Solar 
U.T. 	Selenograph. 

Form(s) Date 	Col. 

o 

Lat. 

o 
JAN 11 041.9 -1.6 A(+5/-6) 

12 054.0 -1.6 A(0/-6) 
13 066.1 -1.6 A(0/-6) 
14 078.2 -1.6 A(0/-6) 
15 090.4* -1.6 A(0/-6); B(-2/-6) 
16 102.5* -1.6 A(-5/-6); B(-2/-6) 
17 114.6* -1.6 A(-5/-6); B&C(-4/-6) 
18 126.8 -1.6 B(-4/-4) 
19 138.9 -1.5 B(-6/-4) 
20 151.0 -1.5 B(-6/-2) 
21 163.2 -1.5 B(-6/0) 
22 175.3 -1.5 B(-8/0) 

o 0 
FEB 08 022.4 -1.3 A(+5/-6) 

09 034.5 -1.3 A(0/-6) 
10 046.6 -1.3 A(0/-6) 
11 058.8 -1.3 A(0/-6) 
12 070.9 -1.3 A(0/-6) 
13 083.1 -1.2 A(-5/-6) 
14 095.2* -1.2 B(-4/-4) 
15 107.3* -1.2 B(-4/-4) 
16 119.5* -1.2 B(-6/-2) 
17 	131.6 -1.1 B(-6/-2) 
18 143.8 -1.1 B(-6/0) 

o 0 
MAR 07 350.9 -0.7 A(+5/-6) 

08 003.1 -0.7 A(0/-6) 
09 015.3 -0.7 A(0/-6) 
10 027.5 -0.7 A(0/-6) 
11 039.6 -0.6 A(0/-6) 
12 051.8 -0.6 A(0/-6) 
13 063.9 -0.6 A(-5/-6) 

o o 
MAR 16 100.4* -0.5 B(-6/-2) 

17 112.5* -0.5 B(-6/0) 
o 0 

APR 03 319.8 +0.0 A(+5/-6) 
04 332.1 +0.1 A(+5/-6) 
05 344.3 +0.1 A(0/-6) 
06 356.5 +0.1 A(0/-6) 
07 008.6 +0.1 A(0/-6) 
08 020.8 +0.1 A(0/-6) 
09 033.0 +0.2 A(-5/-6) 

o 0 
MAY 01 301.4 +0.8 A(+5/-6) 

02 313.6 +0.8 A(0/-6) 
03 325.8 +0.8 A(0/-6) 
04 338.0 +0.8 A(0/-6) 
05 350.3 +0.9 A(0/-6) 
06 002.5 +0.9 A(-5/-6) 

o o 
MAY 30 295.5 +1.4 A(0/-6) 

31 307.7 +1.4 A(0/-6) 
JUN 01 320.0 +1.4 A(0/-6) 

02 332.2 +1.4 A(-5/-6) 
o o 

JUN 22 216.4* +1.5 B(+6/-4) 
23 228.6* +1.6 B(+6/-4) 
24 240.8* +1.6 A(+5/-6); B(+4/-6) 

o o 
JUN 29 302.1 +1.6 A(0/-6) 

o 0 
JUL 19 186.3* +1.4 B(+8/-4) 

20 198.6* +1.4 B(+6/-4) 
21 210.8* +1.4 A(+5/-6); B(+4/-6) 
22 223.0* +1.4 A+5/-6); B(+4/-6) 

1987 
U.T. 
Date 

Solar 
Selenograph. 

Form(s) Col. 

o 

Lat. 

0 
JUL 23 235.3* +1.4 A(+5/-6); B(+4/-6) 

24 247.5* +1.4 A(0/-6), B(+2/-6) 
o 0 

AUG 15 156.2 +1.0 B(+8/-4) 
16 168.4 +1.0 B(+8/-4) 
17 180.7* +1.0 A(+5/-6); B(+6/-6) 
18 192.9* +1.0 A(+5/-6); B(+6/-6) 
19 205.1* +1.0 A(+5/-6); B(+4/-6) 
20 217.3* +1.0 A(+5/-6); B(+4/-6) 
21 229.6* +0.9 A(0/-6); B(+2/-6) 
22 241.8* +0.9 A(0/-6); B(0/-6) 

o o 
SEP 11 126.0 +0.4 B(+6/-4) 

12 138.1 +0.3 B(+6/-4) 
13 150.3 +0.3 A(+5/-6); B(+6/-6) 
14 162.5 +0.3 A(+5/-6); B(+6/-6) 
15 174.7 +0.3 A(+5/-6); B(+6/-6) 
16 186.9* +0.2 A(+5/-6); B(+4/-6) 
17 199.1* +0.2 A(+5/-6); B(+2/-6) 
18 211.4* +0.2 A(0/-6); B(+2/-6) 
19 223.6* +0.2 A(0/-6); B(0/-6) 
20 235.8* +0.2 B(0/-4) 
21 248.0* +0.2 B(-2/-4) 

o o 
OCT 09 107.5* -0.4 B(+6/-4) 

10 119.7* -0.4 A(+5/-6); B(+6/-6) 
11 131.8 -0.5 A(+5/-6); B(+6/-6) 
12 144.0 -0.5 A(+5/-6); B(+6/-6) 
13 156.2 -0.5 A(+5/-6); B(+4/-6) 
14 168.4 -0.5 A(+5/-6); B(+4/-6) 
15 180.6* -0.6 A(0/-6); B(+2/-6) 
16 192.7* -0.6 A(0/-6); B(0/-6) 
17 204.9* -0.6 B(0/-4) 
18 217.1* -0.6 B(-2/-4) 
19 229.3* -0.6 B(-2/-2) 
20 241.6* -0.6 B(-4/-2) 

o o 
NOV 07 100.8* -1.1 A(+5/-6); B(+4/-6) 

08 112.9* -1.1 A(+5/-6); B(+4/-6) 
09 125.1 -1.2 A(+5/-6); B(+4/-6) 
10 137.2 -1.2 A(+5/-6); B(+4/-6) 
11 149.4 -1.2 A(0/-6); B(+2/-6) 
12 161.5 -1.2 A(0/-6); B(0/-6) 
13 173.7 -1.2 B(0/-4) 
14 185.9* -1.2 B(-2/-4) 
15 198.1* -1.2 B(-4/-2) 
16 210.2* -1.2 B(-4/-2) 
17 222.4* -1.2 B(-4/0) 

o o 
DEC 04 069.4 -1.5 A(+5/-6) 

05 081.5 -1.5 A(+5/-6) 
06 093.6* -1.5 A(+51-6); B(+4/-6) 
07 105.8* -1.5 A(+5/-6); B(+4/-6) 
08 117.9* -1.6 A(0/-6); B(+2/-6) 
09 130.0 -1.6 A(0/-6); B(+2/-6) 
10 142.2 -1.6 B(0/-4) 
11 154.3 -1.6 B(-2/-4) 
12 166.5 -1.6 B(-2/-2) 
13 178.6 -1.5 B(-4/-2) 
14 190.8* -1.5 B(-6/0) 

0 0 
DEC 31 037.7 -1.5 A(+5/-6) 

** Key: Selenograph. = Selenographic; 
Col. = Colongitude; 
Lat. Latitude. 
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[Text continued from p. 258.] 

The conventions used in this table are: 

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

in the "Kit" is to be used on each date. The letters refer to each of 
the three "Zones" of the region: "A" = south polar, "B" = intermedi- 
ate (Drygalski-Hausen), and "C" = northernmost portion. 	The numbers 
in parentheses give the charts' longitude/latitude librations. 

3. Asterisked (*) colongitudes indicate low-to-medium Sun angles for 
Zones B and C (i.e., colongitudes 090-12CP and 180-250°). 	Note that 
the Sun angle is always low for Zone A. 

This schedule shows that Luna Incognita will be visible on 113 dates in 
1987. 	Zone A will be well presented on 76 dates, Zone B on 75, but Zone C on 
only one (JAN 17). Especially favorable observing dates are: 

Zone A--Favorable due to southerly solar latitude: JAN 11-17, FEB 08-13, 
NOV 07-12, DEC 04-09, and DEC 31. 

Zone B--Favorable longitude/latitude librations and Sun angle: JAN 15-17, 
FEB 14-15, AUG 22, SEP 19, OCT 16, and NOV 14. 

BOOK REVIEWS  

Coordinated by J. Russell Smith 

Astrophysics and Twentieth-Century Astronomy to 1950, Vol. 4, Part A.  
Edited by Owen Gingerich. Cambridge University Press, 32 East 57th St., 
New York, NY 10022. 1984. 212 pages. Price $ 29.95 cloth (ISBN 0-521-
24256-8). 

Reviewed by Rodger W. Gordon 

This book is part of the series, "General History of Astronomy." A group 
of distinguished experts have contributed their talents to present an overview 
of the developments in astrophysics and astronomical instrumentation for the 
period 1850-1950. By necessity a rather short book like this cannot hope to go 
into great detail on each development, but the amount of information included 
in each chapter results in a very "meaty" treatment with few trimmings. Inter-
spersed in the text are excellent photographs of now-deceased astronomers who 
were responsible for most of the pioneering efforts in astrophysics, along with 
some historically important photographs of the earlier instruments which they 
used, many of which have now been modernized to take advantage of the latest 
developments in technology. 	It is one thing to read about the Harvard station 
at Arequipa, Peru, and quite another to see a photograph of it, while the pho-
tograph of Lick Observatory with threatening storm clouds in the background 
could have been used in a photography exhibit. 

Typical topics in this volume include photography, stellar evolution, var- 
iable stars, instrumental astronomy, and the origins of astrophysics. 	A major 
portion of the book is devoted to various observatories and their early or con-
tinuing development. Excellent bibliographies accompany each chapter. 

My only major criticism of this book is its $ 29.95 price, which is rath- 
er high for a work of only about 200 pages. 	The cost will probably keep it 
away from its largest potential audience. In contrast, you can buy the Dover 
reprint of H.C. King's "History of the Telescope" for $ 8.95, and it contains 
over double the number of pages. 	If this work is to have a wider audience, it 
should be made available in paperback. However, if you can ante up the $ 29.95 
for this book, it will be money well spent. 

Grundlagen der Ephemeridenrechnung 	(Fundamentals of Ephemeris Calcula- 
tion; in German). By Oliver Montenbruck. Verlag Sterne and Weltraum, Dr. 
Vehrenberg GmbH, Portiastrasse 10, D-8000 Munich 90, West Germany. 1984. 
166 pp., 41 Illus. 	Price DM 28.00 (ca. $US 9.00) paper (ISBN 3-87973- 
913-0). 

Reviewed by Herbert A. Luft 
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MINUTES OF THE 1986 A.L.P.O. BUSINESS MEETING  

By: Jeff D. Beish, Recording Secretary 

The meeting was called to order at 10:30 A.M., August 8, 1986, by John E. 
Westfall, who also chaired. The members present throughout were Jeff D. Beish, 
Walter H. Haas, Donald C. Parker, Paul Stegmann, Gary Sydnor, and John E. 
Westfall; also, Charles Cyrus attended part of the meeting. 

A. Discussion : Report on the publication frequency and status of The Strol- 
ling Astronomer ( J.A.L.P.O. ), by John E. Westfall. 	He anticipates a 
quarterly publication schedule with the next issue in October, 1986, with a 
normal issue length of 44 pages. 

B. Report : A.L.P.O. finances, by John E. Westfall and Walter H. Haas. As of 
the date of the meeting, our assets and debts, rounded to the nearest dol-
lar, were: 

i. New A.L.P.O. Bank Account in San Francisco, California-- 

$ 1293. Deposited in account 
+ 180. In undeposited checks 
$ 1473. Subtotal 
- 335. Debt (to Westfall for supplies and postage) 
$ 1138. San Francisco Subtotal 

ii. Bank Account in Las Cruces, New Mexico-- 

$ 1139. Deposited in account 
$ 2277. Grand Total 

C. Discussion : Production of J.A.L.P.O. , by John E. Westfall. Manuscripts 
and other materials are received and edited on a word processor by Westfall 
in San Francisco, who sends draft material to Haas in Las Cruces for proof- 
ing and comments. 	Camera-ready copy is then sent to Haas, who delivers it 
to the printer. 	Each issue is then printed in, and mailed from, Las 
Cruces. 

D. Discussion : A.L.P.O. Solar System Ephemeris , by John E. Westfall, Jeff 
D. Beish, and Donald C. Parker. 

1. As of the meeting, 33 copies of the 1986 edition had been sold (at 
$ 5.00 each) and 10 copies distributed free to contributors and 
reviewers. Costs approximately equaled expenses, with a net prof-
it of $ 3.00. 

2. Approximately 15-20 additional copies of the 1986 edition are 
needed for anticipated orders, and Parker and Beish will send cop-
ies to Westfall. 

3. A new, 1987 edition is planned with a target publication date of 
October, 1986. 	It will be slightly lengthier than the 1986 edi- 
tion, but will be sold for the same price of $ 5.00. 

E. Discussion: A.L.P.O. Membership, led by John E. Westfall. 

1. We had 671 members as of the July, 1986, mailing. 
2. During the last year, our membership had slowly declined by about 

1 percent per issue. 	We achieved a peak membership of about 860 
in the 1960's (Haas), so there is a need to increase membership. 

a 
	

3. To help recruit new members, Section Recorders are requested to 
send lists of their observers and contacts to the Director. 	Such 
persons who are not presently members will be invited to join. 

F. Motion : Limit subscriptions to The Strolling Astronomer to a maximum of 
three (3) volumes ahead. Raised by Westfall; Seconded by Haas; Passed 
unanimously. 

Note: Some members (particularly those using subscription agencies) have 
subscriptions paid many years into the future, which can result in losses 
to the organization if costs increase. 	To avoid confusion, members should 
understand that subscriptions are by volume , not by year. 
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G. Discussion: 	A.L.P.O. Meeting Site for 1987. The A.L.P.O. was invited by 
the Western Amateur Astronomers and the Astronomical Society of the Pacific 
to meet with them (and the Astronomical League) at Pomona College in Pomon-
a, California, during July 11 through 17, 1987. 

Motion to Accept: 	Raised by Westfall; Seconded by Parker; Passed unani- 
mously. 	[The Convention Coordinator will be Clifford Holmes, 8642 Wells 
Avenue, Riverside, CA 92503. 	For further information on meeting plans see 
the "Announcements" section on p. 269. Ed.] 

H. Discussion: A.L.P.O. Walter H. Haas Award. 

1. The present composition of the Awards Committee was discussed. [A 
detailed description of the Awards Committee and procedures will 
be given in a subsequent issue. Ed.] 

2. Additional points of interest: Retired Awards Committee members 
must wait at least one (1) year before they may serve again on the 
Awards Committee. The Awards Committee may elect not to give an 
Award during any year. 

I. Motion: Appoint John E. Westfall as A.L.P.O. Director/Editor. Raised by 
Haas; Seconded by Beish; Passed (5 "Yes" votes; Westfall abstaining). 

Note: 	Walter H. Haas will retain his present title of Founder/Director 
Emeritus. 

J. Discussion: 	A.L.P.O. Section Recorders, led by John E. Westfall. 	Recent 
staff changes were discussed; any such are given in the "Announcements" 
Section of the J.A.L.P.O.  

K. Discussion: The Incorporation of the A.L.P.O. as a Non-Taxable Organiza-
tion. This was a general discussion about various organization structures, 
tax codes, and so forth. Jeff Beish and Don Parker will supply the Direc-
tor with information on tax-exempt foundations, reduced mailing rates for 
non-profit organizations, and so forth. There were no motions on this sub-
ject at this time. 

L. Motion: Provide A.L.P.O. gift memberships with a 10-percent discount rate; 
passed unanimously. [For further information, see the "Announcements" Sec-
tion on p. 269. Ed.] 

M. Discussion: Investigate the possibility of naming a Martian crater after 
Charles F. (Chick) Capen; a general discussion as to whom to contact and so 
forth. 

N. Open Discussion: A.L.P.O. General Business. 

1. The need to increase membership. 
2. Possible microfilm or microfiche reproduction of The Strolling  

Astronomer . 
3. Indices of past issues of The Strolling Astronomer are about two-

thirds completed. 
4. Possible production of a complete Master Index for The Strolling, 

Astronomer . 
5. Possible complete reprinting of The Strolling Astronomer  

N. Motion to End Meeting: Raised by Westfall; Seconded by Haas; Passed. The 
1986 A.L.P.O. Business Meeting concluded on August 8, 1986, at 12:00 P.M. 

[Although sparsely attended, our 1986 Business Meeting covered many significant 
topics; and we hope that more of our members will be able to attend such future 
meetings. 	We appreciate Jeff Beish's willingness to take and organize the mi- 
nutes of this busy meeting. A general report on our 36th Convention in August, 
1986, will appear in a future issue. Ed.] 
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ANNOUNCEMENTS  

Gift Memberships in the A.L.P.O. 	Please note the enclosure placed within 
each of this issue's mailing envelopes. It provides each member the opportuni-
ty to give a 1-volume A.L.P.O. membership to a friend or associate at a 10-
percent cost reduction (i.e., for $ 10.80 for a recipient in the U.S., Canada, 
or Mexico, and $ 12.60 elsewhere), and may be given any time before June 30, 
1987. To make this gift, simply fill out the form with your and the recipi-
ent's name and address and mail it with a check to: A.L.P.O., P.O. Box 16131, 
San Francisco, CA 94116. We frequently hear from present members who have ac-
quaintances who have expressed an interest in the A.L.P.O., even to the point 
of borrowing copies of our Journal  ! 	Such persons might well profit from a 
gift membership and subsequently continue as members on their own. Each recip-
ient will receive a postcard acknowledging the donor. Particularly with the 
Holiday Season approaching, this is an inexpensive means of providing a gift 
that will have lasting value. 

A.L.P.O. Directorship.  As noted above in the minutes of our last Business 
Meeting, Dr. John E. Westfall was there elected to the office of A.L.P.O. 
Director/Editor (he previously was "Acting Director/Editor"). 	His address is 
as before, and is given on the inside back cover. He foresees no major changes 
in either A.L.P.O. operations or publications and here wishes to express his 
profound appreciation to the Founder/Director Emeritus, Professor Walter H. 
Haas, both for handing on the successful Association that he founded in 1947 
and directed for 38 years, and for continuing to provide his invaluable support 
and advice. 

Next Year's Convention.  Those attending our Business Meeting this August 
in Baltimore voted unanimously to accept the generous invitation of the Western 
Amateur Astronomers to hold our 37th Convention jointly with them at Pomona 
College in Pomona, California, during July 11-17, 1987. 	This will be a major 
meeting, with the A.L.P.O., W.A.A., Astronomical League, and Astronomical Soci- 
ety of the Pacific already on the list of participants. 	Field trips to astro- 
nomical centers in Southern California are planned, along with group and public 
seminars. The A.L.P.O. plans a paper session, workshop, business meeting, and 
exhibit. The Convention Coordinator will be A.L.P.O. member Clifford Holmes, 
well known for his "Riverside Telescope Makers Conferences." More information 
will be provided in future issues, but you may wish to set this week aside now. 

1987 A.L.P.O. Ephemeris. 	The A.L.P.O. Solar System Ephemeris: 1987  is 
now available from the Director (address on inside back cover) for $ 5.00 for 
members in the United States, Canada, and Mexico, and $ 6.00 elsewhere. 	This 
annual publication, now in its second year, gives positions and physical obser-
ving data for the Sun, Moon, the nine major planets, minor planets, comets, and 
meteors throughout 1987; for serious Solar System observers, it is intended to 
replace the considerably more expensive Astronomical Almanac  . Similar in for-
mat to the favorably-reviewed 1986 edition, the 1987 version has an expanded 
Meteors Section and now provides celestial coordinates for all the major plan-
ets. 

Lunar Dome Survey.  Long-term A.L.P.O. members will recall the "Lunar Dome 
Survey" of the 1960's and early 1970's, which terminated due to declining in-
terest. We are fortunate that an active member, Dr. James Phillips, is reviv-
ing this program. He has on hand the extensive files of the previous survey 
and is now entering them into a computer data base. Considerable observing 
remains to be done, both in confirming and classifying catalogued domes and in 
detecting new ones; thus he wishes to make the following announcement: 

Although drawn by J.H. Schroeter in the late 18th century and noted by 
T.W. Elger and W Goodacre near the beginning of this century, lunar 
domes as a class have been studied primarily in recent times. 	In the 
late 1960's a joint B.A.A. and A.L.P.O. project to catalog lunar domes 
was begun. Unfortunately, after the magnificent success of the Apollo 
and Lunar Orbiter Missions, observers' interest waned; and the project 
was never completed. Large numbers of domes that were discovered as a 
result of this joint effort were never classified, cataloged, or pub-
lished. A renewed effort to catalog these lunar domes is announced 
here. A computerized list of the known domes present in each observer's 
assigned region will be provided. 	Observers will classify domes for 
publication, using telescopic observations and existing lunar maps. For 
further information, send a large, stamped, self-addressed envelope to: 
Jim Phillips, M.D., 65 Gibbes Street, Charleston, SC 29401. 

[Text continued on p. 272.] 
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The planet Saturn photographed on 1985 May 01 by Jean Bourgeois with 
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was tilted 23.3 degrees with respect to the Earth on that date. South at top. 
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TWO LUNAR ECLIPSES: 1983 JUN 25 AND 1986 APR 24  

By: Francis G Graham, A.L.P.O. Lunar Recorder, Eclipses and Photometry 

Below are observational reports on two lunar eclipses. All times are 
given in Universal Time (U.T.) 	When lunar directions are given, they follow 
the IAU convention (Mare Crisium to the east and Oceanus Procellarum to the 
west) Observations are arranged by location. 

The Partial Lunar Eclipse of June 25, 1983 

Numerous contributions from A.L.P.O. members highlighted the partial lun-
ar eclipse of June 25, 1983, which had a predicted umbral magnitude of 0.339. 

Sierra Brooks, California. --John Westfall observed the eclipse photo-
electrically at an altitude of 1604 meters, with a 
35.6-cm. catadioptric telescope, processing data dir- 
ectly into an Apple-II computer. 	The results of this 
program will be published in a future issue. 	He also 
took a series of 19 photographs, one of which is repro-
duced to the left as Figure 12.  

1°  

Las Cruces, New Mexico. --Walter Haas observed this event with a 32-cm. 
Newtonian reflector. His observations are summarized below: 

08:11-08:15 	Edge of umbra moderately well defined. 
08:26 	Border of umbra a slate-blue band 20 arc-seconds wide. 
08:30.7 	Aristarchus emersion from umbra. 
08:35 	Lack of detail inside umbra. 
08:35.5 	Pytheas emersion. 
08:43 	Diffuse slate-blue band at umbral edge. 
08:48 (?) 	Timocharis emersion. 
09:11.1 	Plato emersion. 
09:16.1 	Eudoxus emersion. 
09:19.6 	Aristoteles emersion. 
09:28.3 + 1.0 Last umbral contact with limb [Predicted at 09:30.1. Ed.] 
09:32 	Penumbra plain to eye. 
09:36 	Penumbra invisible to eye. 
09:42 	Shading seen on northeast limb in telescope. 
09:46 	Penumbra faintly visible in telescope. 

East Pittsburgh, Pennsylvania. --Francis and Charmaine Graham and Theresa 
Palmer observed the eclipse with a Mazur 15-cm. f/12 Newtonian. Their planned 
photometry program failed, but they took 24 photographs of the eclipse, al- 
though it was crisscrossed by intermittent clouds. 	Their results have been 
published elsewhere [2]. Their photographs showed a greenish color during the 
penumbral phase. 

Paragould, Arkansas. --Kermit Rhea observed from this location, recording 
penumbral phenomena with a 7X50 monocular. In particular, he confirmed penum-
bral color, although he described it as yellow. 

Springfield, Ontario. --Rob Robotham observed through occasional cirrus 
with a 15-cm. Newtonian and binoculars. The penumbra was distinct and obvious 
to him although he did not see color. 	The umbral edge was diffuse with an 
orange-yellow fringe and he confirmed the dark appearance of the umbra as did 
all the other observers. 

Summary. --All observers agreed that the umbra was dark with a diffuse 
edge , as was also shown by Westfall's photoelectric measures. 	Two observers 
reported large-scale color changes in the portion of the Moon outside the pen- 
umbra, although they disagreed in detail. 	The number of crater timings was 
not enough to plot accurately the apparent umbra. 

Figure 12. 	The partial lunar eclipse of 1983 JUN 25, 
photographed at 07:59.8 U.T. with a 750-mm. f/6.3 lens. 
1-sec. exposure on Ektachrome 400 Film. The penumbral 
part of the shadow was overexposed in order to show the 
umbral portion, which appears at the bottom (north). 
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The Total Lunar Eclipse of April 24, 1986 

The total lunar eclipse of April 24, 1986, with a predicted umbral magni- 
tude of 1.208, was observed by several A.L.P.O. members. 	All the reports re- 
ceived were from North America, although the end of the eclipse could not be 
seen from that continent. 

San Francisco, California. --John Westfall observed with binoculars and 
9-cm. catadioptric and 25.4-cm. Cassegrain reflectors, timing phenomena and 

the umbral contacts of selected craters. He also took 
36 photographs of the event, one of which is reproduced 
below as Figure 13. His Danjon luminosity estimate was 
2*; the crater timings will be published separately. 

Figure 13. The total lunar eclipse of April 24, 1986, 
photographed at 12:26.8-29.0 U.T. with a 9-cm. f/11 
catadioptric reflector, exposing 128 sec. on Ektachrome 
200 Film. The view is during totality, about 15 min- 
utes before mid-eclipse. 	South is at the top. 	Note 
that the southern and eastern portions of the disk are 
much brighter than the remainder. 

Las Cruces, New Mexico. --Walter Haas observed with a 20-cm. reflector, 
and fought clouds during his crater timings. 	He did not estimate the Danjon 
luminosity, but did note that the eclipse was bright. Some of the timings 
that he made for crater-umbra contacts and other phenomena are: 

10:16 
10:32 
10:34 
10:43 
10:51 
10:58 
11:04 

11:15 
11:16 

11:18.7 
11:23.6 
11:25.6 
11:28 
11:34.1 (?) 
11:37 
11:51 
12:27 

Slight penumbral dimming on west lunar limb. 
Dimming slight but definite. 
Dimming in lunar Western Hemisphere slight but distinct. 
Pronounced dimming near west limb; also seen with naked eye. 
Dimming definite to the naked eye. 
Beginning of Astronomical Twilight at Las Cruces. 
Clouds interfered with observation of first umbral contact; 
definitely past by this time. [Predicted at 11:02.8. Ed.] 
No detail visible inside umbra except near umbral edge. 
Edge of umbra diffuse, with a slate-grey border 30 arc sec- 
onds wide. 
Gassendi immersion. 
Timocharis immersion. 
Plato immersion. 
Limb in umbra faintly visible. 
Birt immersion. 
Portion of Moon in umbra faintly visible. 
Portion of Moon in umbra faintly visible and reddish. 
Sunrise at Las Cruces. 

Seeing averaged only 4 on the A.L.P.O. 0 (worst) - 10 (perfect) scale, with 
the transparency limiting magnitude +4. 

Seattle, Washington. --Kenneth D. Luedeke observed this eclipse from the 
Gas Works with a 20-cm. catadioptric reflector. He made an impressive series 
of 17 Ektachrome photographs despite a light fog (36° F temperature) which 
prevented optimum conditions. He estimated the Danjon luminosity to be 1.5 at 
12:15. [Totality was predicted to begin at 12:10.3. Ed.] 

* A Danjon luminosity estimate ( L ) describes the visual brightness of the 
Moon near mid-totality during a total eclipse. Danjon values are on a nu-
merical scale ranging from L - 0 for a very dark eclipse to L = 4 for a very 
bright eclipse. [Ed.] 
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Paragould, Arkansas. --Kermit Rhea observed with a 20X50 monocular from 
this town, which was the easternmost observing site, causing the eclipsed Moon 
to be near his horizon. He estimated a Danjon luminosity of 4, and also 
fought clouds, which obscured the Moon at 11:02. Mr. Rhea's observations are 
particularly worthwhile for their information on the penumbra. 

Summary. --We note that Rhea made his Danjon estimate either before the 
onset of totality or shortly thereafter because he reported clouds at 11:02 
and totality was predicted to begin at 11:02.8. 	As he did not time craters, 
we assume that his watch was slow. If that is the case, this eclipse clearly 
had a Danjon luminosity of about 2 However, it could be the case that this 
conclusion from all the combined observations may be biased by a Danjon esti-
mate made before totality, which would indicate that a darker eclipse probably 
occurred (Westfall estimating 2.0, Luedeke 1.5). The crater timings by Haas 
and Westfall are numerous enough to put an upper limit of 1.012 to the ratio 
of the diameter of the apparent umbra that of the geometric umbra. We thank 
all observers for their prompt submissions. 
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A.L.P.O. SOLAR SECTION OBSERVATIONS FOR ROTATIONS 1754 - 1760  
(1984 OCT 07 TO 1985 APR 17)  

By: Richard E. Hill and Paul Maxson, A.L.P.O. Solar Section Recorders 

Introduction 

This reporting period was characterized by very low activity, and there 
were no days wheN the sunspot number (roughly equal to ten times the number of 
sunspot groups plus the number of spots) exceeded 63. This contrasts with one 
year earlier, when the average monthly count was about 100, and five years 
earlier, when the average monthly number was approximately 200 or higher. 

Those groups or regions that were observed were relatively inactive. 	(A 
"group" refers only to white light sunspot features, while "region" means the 
entire feature in all wavelengths, bounded only by the local magnetic field.) 
Those that did display some activity tended to be short lived. 	In only one 
case did we find a group to have a lifetime longer than one rotation, although 
many regions lasted longer than that. 

As with all A.L.P.O. Solar Section reports, the times here are in Univer-
sal Time (U.T.), and all directions are heliographic unless otherwise noted 
and are abbreviated (e.g., N, SE, etc.). 	Regions and groups will be referred 
to by the designations given to them by the Space Environmental Services Cen-
ter (SESC) in Boulder, Colorado. Other terms and information in this report 
are defined in The Handbook for the White Light Observation of Solar Phenome-
na , available from this Recorder for $US 4.00. 

The observers who contributed to this report are: 

Telescope 
Observer Aperture f-ratio Type Stop Location 

DeKarske, D. 
Garcia, G. 
Hill, R. 

It 	II 

(cm.) 
10 
20 
20 
6 

f/15 
f/10 
f/10 
f/12 

Refractor 
Schmidt-Cass. 
Schmidt-Cass. 
Refractor 

(cm.) 

10 

Colorado, U.S.A. 
Illinois, U.S.A. 
Arizona, U.S.A. 

It 

Hoferer, K. 7.6 f/10 Newtonian (Not known) 
Janh, J. 20 f/ 6 Newtonian 10.2 West Germany 

5 f/10 Refractor 
Mayon, P. 20 f/ 6 Newtonian 10.2 Arizona, U.S.A. 

20 f/ 6 Newtonian 17.8 
/I 28 f/10 Schmidt-Cass. 10.2 

40.6 f/ 4.5 Newtonian 15.2 
Nicolini, J. 13.5 f/15 Refractor Brazil 
Timerson, B. 30 f/ 4 Newtonian 10 New York, U.S.A. 
Young, S. 20 f/10 Schmidt-Cass. 7.5 California, U.S.A. 
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LUNA INCOGNITA: 1985-86 PROGRESS REPORT  

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

A report in our previous issue briefly described the A.L.P.O. Lunar Sec-
tion's "Luna Incognita Project," and gave an observing schedule for the year 
1987 [Westfall, 1986b]. 	Because work on the final map is now under way, we 
plan to end the observational phase of this project at the end of 1987. Those 
wishing to join our project may obtain observing kits from the writer (address 
on front cover) for $ 1.50 in stamps. Here, we would like to let readers know 
about the progress made since the last such report [Westfall, 1986a]. 

Observations 

The lunar librations (orientation of the Moon in respect to the Earth) 
were favorable for viewing Luna Incognita in 1985 and 1986 and our partici-
pants responded gratifyingly with 524 drawings and photographs submitted by 19 
observers. Those observations submitted since the last report, but by the end 
of 1986, were: 

Observer(s) Instrument(s)* 

Number of Observations 
Contributed 

Drawings Photographs 

Abbott, Patrick 
Aloy, Jordi 

32 RL 
20 RL, 31 RL 

1 
6 

- 

Caruso, Joseph 51 RR 7 16 
Cruz Conejo, Manuel 20 RL 3 - 
Genebriera, Joan 36 RL - 15 

Graham, Francis 6, 	18, 	25 & 102 RR; 
15, 20, 76, & 209 RL 33 229 

-- & Palmer, T. 18 RR 2 - 
--- & Potemra, J.D. 15 & 20 RL 4 13 
---; Palmer, T. & Onder, E. 15 RL 2 7 
---; Palmer, T. & Potemra, J.D. 18 RR 1 - 

Libert, Claude 12 RR - 1 
Mazzanti, Ferran 35 & 41 RL 2 
Oehlert, Ronald 15 RL 20 20 
Parizek, Dr. A.K. 29 RL - 50 
Pola, Salvador 40 RL 1 - 

Rhea, Kermit 20 RL - 51 
Sabia, John 24 RR - 2 
Soldevilla, Josep 16, 26, 	30 & 35 RL 6 1 
Tobal, Cristofol 10 RR, 	16 RL 10 - 
Westfall, John 25 RL 5 24 

1985/86 Total 	. 	. 	. . 	103 429 
Project Total . 	. 	. . 	356 1121 

* Apertures are given in centimeters; RL a  Reflector and RR 	Refractor. 

About one-third of the observations made during the 15-year history of 
this project were made in 1985/86! 	It is clear that the above observers were 
particularly busy during this period, and we wish to thank all those who par- 
ticipated. 	Francis Graham should be singled out, both for his many personal 
observations and for his continued efforts to recruit other participants. He, 
and several other observers, are also noteworthy for being able to employ tel- 
escopes larger than those usually used by our members. 	One of Mr. Graham's 
large-aperture photographs is reproduced in Figure 14 on the following page. 
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Figure 14. A portion 
of Luna Incognita, as 
photographed by F.G. 
Graham on 1985 NOV 05 
ca. 9 hr. U.T., using 
the 76-cm. reflector 
of McDonald Observa- 
tory. 	Colong. 182°. 
Lunar south is to the 
left. 	The crater 
with a central peak 
is Hausen, and part 
of the large crater 
Bailly lies to the 
left. 

Other Developments 

The process of measuring Lunar Orbiter and Soviet Zond-8 photographs has 
been completed and the results cataloged, comprising the positions of 769 
points, the diameters of 318 craters, and 831 relative elevations found from 
shadow measurments. Computer files have been prepared of the position and 
diameter measurements, which have been used to plot base maps of the four 
sheets of the final Luna Incognita map. Feature outlines have been traced 
from rectified Orbiter and Zond-8 photographs onto these base maps. 

Our mapping project has a new participant, Don Davis, an astrogeologist 
and space artist. Figure 15  , below, is a reproduction of a rendering he has 
painted of the southern portion of Luna Incognita. He has also been very 

helpful in bringing the writer's attention to 
two valuable references. 	The first is a cata- 
log of positions [NASA, 1975], while the second 
is an earthbased radar-image atlas of the Moon, 
which extends into portions of Luna Incognita 
[Zisk, 1970?]. 	The radar atlas, which has a 
latitude/longitude grid overprinted on each 
plate, has been copied onto the base maps men- 
tioned above. 	Both of these references have 
been very helpful in providing improved detail 
and positions for our final map. 

Figure 15. To the left is an artistic render-
ing of the southern half of Luna Incognita done 
by Don Davis. The Earthside Hemisphere is to 
the right and the lunar South Pole is near the 
bottom. The large crater Zeeman is on the left 
margin, while Drygalski is slightly above and 
to the right of center. 	Copyright 1986 by Don 
Davis. 
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THE A.L.P.O.'S FORTIETH BIRTHDAY  

By: John E. Westfall, Director/Editor 

History 

Not so very long ago, we lived in a world where: 

--No human being had traveled faster than sound; 
-No manmade object had left the atmosphere; 
-The World's largest telescope was on Mount Wilson; 
--People argued whether the Moon's craters were volcanic or meteoritic; 

what was on the Moon's farside was a guess; 
--Some astronomers thought that canals existed on Mars; a few thought 

that they were artifical; 
--The fastest color film had a speed rating of 10; 
--A computer was a person with a slide rule. 

This was the world of early 1947, when the Association. of Lunar and Plan- 
etary Observers was founded. .Few amateurs or professionals then studied tne 
Moon and planets, and sending space probes to them was a distant dream. 

A few dozen people thought that we could find out more, though, and they 
formed a small group. 	It began informally, with the chief communication be- 
tween members being a mimeographed publication, "The Strolling Astronomer." 
The founder and chief source of energy was Walter H. Haas, and the group was 
centered--although that's too strong a word--in Albuquerque, New Mexico. 

The motivations of the 44 charter members were mixed. 	Some were passive 
types and were content to read of the work of others, learning more about our 
Solar System in the process. Others observed and enjoyed the spectacle of the 
motions and phenomena of the Earth's neighbors. 	Several were more interested 
in technology, which then meant building telescopes or modifying them for ef-
fective lunar and planetary use. Finally, there were those who wanted to con-
tribute to human knowledge, learning new techniques and pushing their instru- 
ments to the limit. 	Several of the latter were young persons who developed 
their interests in the A.L.P.O. and went on to careers in planetary astronomy. 
It is of interest that 10 of the original 44 members are still with us--Walter 
H. Haas, Charles A. Federer, James Q. Gant, Walter Scott Houston, 	Lyle T. 
Johnson, Allen C. Montague, Elmer J. Reese, Milton Rosenkotter, J. Russell 
Smith, and Clyde W. Tombaugh! 

Put in such general terms, not much has changed in the intervening 40 
years; I think that our members still fall in the above groups. Of our about-
700 members, perhaps a fifth are either professional astronomers or are pre-
or semi-professionals, while the remainder are "pure" amateurs. About 20 per= 
cent live overseas, and 4 percent in Canada and Mexico, while the members in 
the United States are spread throughout that nation, with about half on each 
side of the Mississippi. 

Certainly our technology has changed--we have computers, and also larger 
telescopes and better equipment in general--but our emphasis is still on get- 
ting out and observing. 	Reducing observations and doing theoretical studies, 
are important and are are carried by several of our members, but this activity 
is secondary. Also, we are still informal, being unincorporated, although we 
do have annual business meetings. 

There have been a few changes. 	The founder is still active in our orga- 
nization, but has turned some of the tasks over to the writer. 	We still pub- 
lish "The Strolling Astronomer," but we also call it the "Journal, A.L.P.O." 
It is now offset rather than mimeographed; the pages per year have increased, 
although its frequency has dropped from monthly to quarterly. The membership-
subscription cost has increased from $1.00 to $12.00 for six issues. 

Communication at a distance has its drawbacks, though, and in 1956 we be-
gan to hold conventions at least once a year, usually with either the Western 
Amateur Astronomers (W.A.A.) or with the Astronomical League (A.L.). 	The 
front cover shows a group of A.L.P.O. staff members at our 10th convention, 
held in 1962 in Montreal, Canada. 	Our 37th convention was just held in 
Claremont, California, with both the A.L. and the W.A.A., as well as the 
Astronomical Society of the Pacific. 
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Our observing projects appear to give their participants some pleasure, 
while others like to read about their results. 	The professional astronomical 
community uses results from several of our projects. 	When compared with the 
observatory-based research professional, the association has some advantages--
plenty of telescopes and observing time, and a wide geographic distribution of 
observers. 

Prospects 

Most of the developments in Solar System astronomy in general, and in the 
A.L.P.O. in particular, in the last 40 years were surprises, so it would take 
more nerve than I have to predict the next 40! 	In the shorter term, it is 
clear that our emphasis on personal observation of the Solar System will not 
change. Visual observing, including the making of drawings, will continue to 
be important simply because the eye gives unrivaled definition at the tele-
scope. The trend toward greater use of astrophotography will continue, driven 
chiefly by technical improvements in films, and because this medium provides 
permanent and objective results. A trend just beginning is "electronic obser-
vation," whether using photoelectric photometry, video cameras, or "CCD's" 
(charge-coupled devices). 	Personal computers will come to be used to process 
and interpret such "imagery," as they are already being used for predictions 
and for the reduction of observations. 

The organization of the A.L.P.O. into observing Sections has worked well 
and will doubtless continue, although, as in the past, individual Sections may 
occasionally come and go. 	This writer feels it desirable that the one-man 
"headquarters" of the A.L.P.O. be expanded so that several persons share the 
necessary tasks that serve the entire group. 	No one person can do all these 
tasks as they should be done. 	As a start, this writer will propose at our 
business meeting (now just past) that a Membership Secretary be appointed. 
Besides the routine processing of renewals and new memberships, this person 
will also work on membership recruitment and on providing information to new 
members in the form of a "membership kit." 	We feel it important both to 
foster the observation of the Solar System and also to reach all such obser- 
vers via membership in our organization. 	Although our membership total is 
roughly constant, our median age appears to be increasing, with fewer young 
persons joining our ranks--a development boding ill for the future. 

The Director hopes that the delegation of duties will not stop here. 
After the Membership Secretary, probably the most pressing need is for an Edi-
tor for our annual Ephemeris, a publication that is growing in length, com-
plexity, and popularity! Forty years of past issues of the Journal, A.L.P.O.  
need to be indexed as a whole and the possibility of their republication (per- 
haps in microform) investigated. 	Also, editorial assistance with our Journal  
will improve its quality and increase its frequency. 

A perennial question at our business meetings is that of legal incorpora- 
tion as a non-profit corporation. 	So far, we have remained informal and have 
not done this, although it means that we have no legal existence. 	The disad- 
vantages of the change would be the cost and some additional "red tape" (e.g., 
a Board of Directors that would have to meet annually). 	The advantages would 
be the ability to receive money from wills, gifts, and grants, possible tax 
deductions for staff expenses, and reduced mailing costs. 	Incorporation may 
or may not occur, but we do need further dialog. 

In fact, we need more discussion about all the matters above. 	Please 
feel free to write the Director with your opinions and ideas. 	Better yet, 
come to our conventions and speak out at the business meetings! Also, we need 
more than opinions--we need capable and interested persons to take on some of 
the managerial and staff work necessary to make the A.L.P.O. a more effective 
organization. 

A CONVERSATION WITH THE FOUNDER OF THE A.L.P.O.  

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

One recent afternoon, Walter H. Haas, the Founder and Director Emeritus 
of the A.L.P.O., sat down with me to reflect on his forty years with the orga-
nization. 

DAVID: Why did you decide to start the A.L.P.0.? And When? 
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WALTER: March, 1947, to take the easy question first. In the years following 
World War II, I felt that there was a need to improve communication among the 
small number of active lunar and planetary observers. 	I also thought--and 
that has turned out to be a tremendous fallacy--that a newsletter or bulletin 
would reduce the need for correspondence among all the observers. 	For the 
first two or three months there were only about 50 subscribers to the "Strol-
ling Astronomer," as the Journal was originally called, and the number of ac-
tive observers was far less than that. 

At the time, I was an instructor in Mathematics on the faculty of the Un- 
iversity of New Mexico, under Lincoln La Paz. 	It turned out that during the 
A.L.P.O.'s first years he acted as Counselor for the organization. 

From the beginning, the A.L.P.O. was an individual, private effort whose 
success depended heavily on the number of observers who subscribed to the 
"Strolling Astronomer," and took part in the projects discussed therein. 

DAVID: Your wife Peggy was a neighbor of Professor William H. Pickering. 	He 
had been on the Harvard Observatory staff until 1924 and then remained in 
Jamaica. 

WALTER: Yes, we first met in 1935, when I spent a summer studying under Pro- 
fessor Pickering and Peggy did occasional typing jobs for him. 	After she and 
I were married in 1953, she frequently helped with typing letters and the 
"Strolling Astronomer." Peggy also took care of a small library which the 
A.L.P.O. maintained at one time. 	She deserves great thanks for the indul- 
gences shown to a husband whose major priorities might include observing 
Jupiter at three o'clock in the morning. 

DAVID: To devote 40 years of your life to the A.L.P.O. is a really monumental 
achievement. Do you think that the A.L.P.O. has followed the course that you 
had set for it at the start? 

WALTER: Yes, to a considerable extent. It still serves, through the Journal, 
the annual meetings, and correspondence, to inform observers of what other 
observers are doing, and to provide a record of planetary phenomena for those 
having a scientific interest in them. It has provided training for young ama-
teurs, a few of whom have become important professional scientists, and it has 
indicated worthwhile programs of observation and has offered guidance in pur-
suing them. 

DAVID: Let's talk about some of the people who began their planetary careers 
through the A.L.P.O. 

WALTER: 	One of the best known is Clark Chapman. I first met him in a summer 
institute in which I was teaching. 	Clark was one of the youngest student 
members of that institute. 	He already had an intense interest in planetary 
science and later served for some time on the A.L.P.O. volunteer staff. There 
are also William Hartmann, Dale Cruikshank, Jose Olivarez, Stephen Maran, 
Steve Larson . . . 	I am sure I am forgetting many others who have left their 
mark on this challenging field. 

DAVID: 	You appear to have a deep satisfaction with the way the organization 
has evolved. 

WALTER: 	The A.L.P.O. has always been a major activity in my life, and were I 
to live it again, I would want the A.L.P.O. as part of it. 	The A.L.P.O. 
correspondence has given me a lot of pleasure. 	On several occasions I have 
received letters from enthusiastic youngsters requesting all information about 
astronomy, space, and the universe, and further demanding a quick reply! 

DAVID: How did the system of Recorders evolve? 

WALTER: It is an imitation of the system of the British Astronomical Associa- 
tion, which they have used successfully for nearly a century. 	Loosely speak- 
ing, the first Recorders were appointed to take charge of studies of a partic- 
ular planet or program. 	The group of Recorders grew as time passed. 	The 
staff has always done the work as volunteers. 	The quality of A.L.P.O. obser- 
ving programs and of its Journal owes a very great debt to the dedicated and 
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generous efforts of those many persons who have assisted as Recorders over the 
years. 	Some of these people have served a long time, including Chick Capen 
who ran the Mars Section for 17 years. 	Dave Barcroft and J. Russell Smith 
have given invaluable help as Secretaries over the 40 years. 

DAVID: How have we subsisted? 

WALTER: 	The A.L.P.O. has operated on minimal finances over the years, and 
without government subsidies. 	Subscription rates have been raised at inter- 
vals as substantial postal hikes and other expenses generate deficits. A con-
siderable number of helpful members have voluntarily contributed essential fi-
nancial support as Sustaining Members and Sponsors. Their help has been vital 
to our survival. Advertising from a small number of companies and persons has 
also been helpful. 

DAVID: Our people are as special as our work. What of the future? 

WALTER: No one can pretend to foresee the science and technology of coming 
years. 	I would like to see those amateurs who want to do tegular and system- 
atic work have continuing opportunities to observe, and also to see profes-
sionals who are sympathetic to their efforts. I am delighted to note that the 
Hubble Space Telescope has offered a small portion of its time to observers of 
the A.L.P.O. and other amateur groups. 

I am glad that the A.L.P.O. has appealed to younger people; we have tried 
to schedule our annual meetings during school and university holidays so that 
these younger members can participate. 

The A.L.P.O. has an international flavor. Even in its first months, ac-
tive observers in Germany, Japan, Canada, and elsewhere became members. It 
has been very gratifying that perhaps 20 percent of the members live outside 
the United States and have been important contributors of observations and 
Journal articles. Sometimes domestic members have generously made it possible 
for foreign members to belong. 

There have been many changes in astronomy and its devotees since 1947. 
The amateur of 40 years ago had (mostly) limited funds and often improvised 
his own equipment. 	He had few technical magazines to read and travelled 
little in pursuit of his hobby. 	The progress of Solar System astronomy since 
then has been extraordinary. In 1947 the appearance of the surfaces of satel-
lites other than the Moon was totally conjectural. There was no accepted mod- 
el for the physical structure of comets. 	A little later, one properly famous 
astronomer pontificated that Cassini's Division was the only gap in Saturn's 
Rings. 	The cratering revealed by space probes on Mars, Mercury, and many 
smaller bodies came as a surprise to most astronomers. 	The surface of Venus 
could be permissibly conjectured to be either a planet-wide desert or an all-
encompassing ocean. 

In our older years, we are often obsessed with thoughts upon how we are 
to be remembered, if at all. 	Perhaps the pyramids of Egypt are the supreme 
example of human vanity of this kind. James Lick once considered a pyramid on 
Market Street in San Francisco as his possible future monument. 	I consider 
myself extremely fortunate in that John Westfall has taken over the supervi- 
sion of the A.L.P.O. 	It is a pleasure still to play a minor role in its ac- 
tivities, and I wish it many years of success under his guidance. 

THE VORACIOUS MOSQUITO COMPARED TO THE COMPANIONABLE SKUNK  
AS A TELESCOPIC ACCESSORY  

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

A truly unique and remarkable achievement regarding The Strolling Astron-
omer is that it had but one Editor, Walter Haas, during its first 38 years of 
existence. 	Also, during that lengthy period a number of today's foremost 
planetary scientists got their start from its pages. 	I was looking at some 
early editions of the Journal when I noticed this somewhat unconventional re-
quest for an article, the first request (or item of any sort) ever to appear 
in the Journal, A.L.P.O. : 

...and if he wishes to write an article for this leaflet about "The 
Voracious Mosquito Compared to the Companionable Skunk as a Telescopic 
Accessory," or even some other subject--we shall he glad to receive his 
manuscript. 

[ Journal, A.L.P.O. , 1 , No. 1 (March, 1947), p. 1] 
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Sometimes an editor must be patient, but waiting 40 years for a requested 
article is perhaps a record of some sort. And, as this Journal is intended as 
a record of observation, and one hopes not fiction, the following events are 
true. 

One summer night, while observing with my 20-cm. reflector, I heard an 
unnerving rustling sound in some nearby bushes. 	I jumped away from the tele- 
scope when I noticed two pairs of eyes staring at me, and attached to those.  
eyes (it was a dark night) appeared to be the furry black-and-white bodies of 
two skunks. 

With their proud tails held high, these animals rushed up to the tele-
scope and started chasing each other around it. While I stood by at what I 
hoped was a safe distance, Mars ran after Venus (as I christened them) for 
over a minute before Venus, not to be outdone, suddenly turned tail and start-
ed chasing Mars in the other direction. After another minute, both Venus and 
Mars realized that I had been trying to sniff out variable stars instead of 
planets, and so they left my telescope stand, in an odorless huff, threatening 
to form a pier review committee to evaluate my use of telescope time. 

During the same year, my friend Leo Enright attempted to observe with his 
20-cm. Schmidt-Cassegrain. As he removed a low-power eyepiece and prepared to 
insert one of high magnification, four mosquitos flew into the optical system! 

Both Leo and I were stung by the loss of observing time, but while the 
mosquitos were a source of annoyance and possible telescope damage, I'll never 
forget the night that my two small friends forced me to respect the universe 
in black and white. 

SYNOPTIC REPORT FOR THE 1981-82 APPARITION OF THE PLANET JUPITER  

By: P. Karl Mackal, ALPO Assistant Jupiter Recorder, 
with the assistance of Regis Neel. 

Introduction 

The 1981-82 Apparition of the planet Jupiter covered the period between 
Jupiter's conjunctions with the Sun on 1981 OCT 14 and 1982 NOV 13. Jupiter 
was in opposition to the Sun on 1982 APR 26, at declination -12.0 with an ap-
parent disk diameter of 44".45 equatorial and 41".49 polar. The Earth's zeno-
centric declination was then 3?3 south, and that of the Sun was 3.0 south. 

Figure 1 (p. 54) shows the standard nomenclature of the permanent and 
semipermanent features of the Giant Planet and should be referred to in order 
to help interpret the text, where the names of features are often abbreviated. 
Other abbreviations used are "p.e." for preceding (celestial west) end, "f.e." 
for following (celestial east) end, "Sp" for South preceding, "Sf" for South 
following, "Np" for North preceding, "Nf" for South following, and "CM" for 
Central Meridian (the north-south line that passes through the center of the 
apparent disk). 	This report also consistently expresses dates and times in 
Universal Time (U.T.). 

During this apparition, Jupiter was extensively studied by the following 
observers in the United States, Europe, Japan, and Africa: 

Table 1. A.L.P.O. Jupiter Observers, 1981-82 Apparition.  

Observer Name and Location 

Leo Aerts (Belgium) 
Claus Bagger (Denmark) 
Phillip Budine (New York) 
Mark Daniels (Kansas) 
Jean Dragesco (Benin) 
Ray Fabre (Hawaii) 
Alan Heath (England) 
Richard Hill (Arizona) 
Mike Morrow (Hawaii) 
Jose Olivarez (Kansas) 
Toshihiko Osawa (Japan) 
Donald Parker (Florida) 
Clay Sherrod (Arkansas) 
Dan Troiani (Illinois) 
Wayne Wooten (Florida) 

Number of Observations  
Telescope 	Full-Disk Strip Photo- 

Aperture and Type Drawings Sketches graphs  

15-cm. Refractor 
	

8 
20.3-cm. Reflector 
	

13 
10-cm. Refractor 
	

2 
20-cm. Reflector 
	

15 
35.5-cm. Reflector 
	

57 
	

47 
20-cm. Reflector 
	

1 
30-cm. Reflector 
	

1 
23.5-cm. Refractor 
	

13 
41-cm. Reflector 
	

18 
(Various Telescopes) 
	

5 
	

9 
32-cm. Reflector 
	

19 
32-cm. Reflector 
	

7 
(Various Telescopes) 
	

7 
	

3 
25-cm. Reflector 
	

5 
	

6 
20-cm. Reflector 
	

4 

	

38 
	

54 TOTAL 	 148 

	  43 
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SELECTED DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1981-82 APPARITION 
(1982 JUL 22 & 27) 

Figure 34. Photograph by Donald 
Parker. 	1982 JUL 22, 	02h 18m 
U.T. CM(I) - 073°; CM(II) 	071° 
32-cm. Refl. 	TP 2415 Film, 3.5 
sec. at f/110. S - 6, T - 3.5. 

Figure 35. Drawing by Mark Daniels. 
1982 JUL 27, 02h 45m U.T. 	CM(I) = 
159'; CM(II) - 118: 	20-cm. Refl., 
180X. Fair conditions. 

LUNAR DOMES--FIRST OBSERVED BY JOHANN HIERONYMUS SCHROETER  

By: James H. Phillips, M.D., A.L.P.O. Lunar Dome Survey Recorder 

Robert Barker brought attention to lunar domes with his discovery in 1932 
of the large dome within the crater Darwin, using a 12.5-in, reflector (Moore, 
1953, p. 72). 	Accordingly, he is often cited in the literature as the earli- 
est discoverer of lunar domes. 	Little is said of observations of lunar domes 
prior to 1932, although Moore does mention in an article in Sky & Telescope  
(1958) that some domes were known prior to Barker's discovery. 	W.L. Rae, in 
an article in the Journal of the British Astronomical Association (1966), men-
tions that domes were seen by T.G. Elger and J.N. Krieger, but "usually with 
little or no comment and when they were the term 'mound' was usually applied." 

Prior to Mr. Barker's discovery, W. Goodacre, the second Director of the 
B.A.A. Lunar Section, President of the B.A.A. for 1922-1924, and Fellow of the 
Royal Astronomical Society, published a 72-inch map of the Moon in 1910. 	An 
examination of a reproduction of this map in Hutchinson's Splendor of the  
Heavens (1923) shows domes near Arago in Mare Tranquillitatis (p. 839), north 
of Hortensius in Oceanus Procellarum (p. 847), and west of Kies in Mare Nubium 
(p. 849).* His text refers only to the two domes near Arago, "There are two 
dome-shaped hills, one outside the E. [west] wall and the other to the N." (p. 
840) 	The domes near Hortensius and Kies, while on the map, are not referred 
to. 	Goodacre's book, The Moon With a Description of Its Surface Formations  
(1931), contains a similar reproduction of this map with a descriptive summary 
of surface formations. 	Here he writes concerning Arago, "One diameter to the 
N. is a large round-topped dome-like hill, and a similar one will be found at 
about the same distance outside the E. [west] wall." (p. 74) 	[See Figure 36, 
p. 68.] 	Of the region near Hortensius he notes, "A little distance to the S. 
[/sic./; should be "N."] is a group of low round-topped hills on each summit 
of which R. Schlumberger, of Mulhouse, has found a crater pit, 1930, 8 Apl." 
(p. 128) [See Figure 37, p. 68.] Regarding the Milichius area, "On the plain, 
40 miles to the E. [west] is crater A, possessing all the characteristics of 
Milichius, and between them a long ridge and some hills, one of which is a 

* The historical references use east and west in the classical or celestial 
sense (i.e., with Mare Crisum in the Western Hemisphere). 	The preferred con- 
vention recommended by the International Astronomical Union (IAU) places Mare 
Crisium in the Eastern Hemisphere and Gassendi in the Western. 	Classical di- 
rections quoted here are followed by the IAU direction in brackets. 
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round topped dome-like elevation, of which class of elevation but few are 
found on the Moon's surface." (p. 129) Finally, about the Kies dome he notes, 
"About 10 miles outside the E. [west] wall is a curious round-topped mountain, 
E, with a crater on its summit. 	Pickering has called attention to its resem- 
blance to a terrestrial volcano, a type of formation of which very few exam- 
ples have been found on the Moon." (p. 147) 	It is noteworthy that the dome 

near Milichius is shown on Goodacre's map as pub- 
/ 	 lished in 1931 but is not shown on the 1923 ver- 

sion in Hutchinson's Splendour of the Heavens.  
[The long ridge and a small crater NW. of A are 
also missing from the 1923 map but are shown on 

1 	 the 1931 version. Ed.] 	I have not had opportu- 
nity to examine his original map published in 
1910. 	Most interesting is the fact that in his 
introduction under "Surface Formations" there is 

it 

	

	 a paragraph devoted to "Isolated Mountains" (p. 
22) where Goodacre states, "Another class of ele-
vations which, though few in number are of the 
highest interest, exist. 	These are the dome or 
bubble-shaped hills, some of which have crater- 

Figure 36. 	The region of 	like openings on their summits. 	Several in- 
Arago in the Goodacre map 	stances are referred to in the following pages. 
(1931, Section II, p. 70). 	Two of these will be found between the craters B 
The two Arago domes are 	and C, East [west] of Schroeter. 	Two others 
shown by dark stipple pat- 	[are] close to Arago, one on the West [ sic. ; 
terns. 	South is at the 	IAU west] and the other on the North side. 	The 
top and classical west to 	nature of these objects is at present obscure." 
the left in Figures 36-44. 

Figure 37. 	Drawing of Hortensius and the domes to its north by R. 
Schlumberger on April 8, 1930, reproduced in Goodacre (1931, p. 127). 
Note the summit craters on five of these lunar domes. 
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Figure 38. 	Region of Arago, 
showing the two nearby domes as 
dotted outlines. 	From T. Gwyn 
Elger (1895), following p. 38. 
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Figure 39. The Arago area as 
mapped by E. Neison (1876). 
The dome to Arago's west is 
shown as a plateau above the 
name of that crater. 

cc 

8 

Other mounds, rounded hills, or dome-like objects are referred to near ROmer 
(p. 94), Linnd (p. 106), Euler (p. 114), Parry (p. 129), and Hesiodus (p. 
144). 	A photograph placed as the frontispiece to Section II (p. 72) labeled 
"Portion of the Mare Tranquillitatis From a Paris Photograph" clearly shows 
the two prominent domes near Arago. 

At least two other observers detected lunar domes in the early years of 
this century. W.H. Pickering's discovery of the dome west of Kies in 1906 has 
already been mentioned; he concluded that this feature was a small shield vol- 
cano. 	Although I was unable to review J.N. Krieger's Mond Atlas (1912), the 
dome west of Arago is present on Plate 30 of this work, as is seen on the re-
production on page 262 of Joseph Ashbrook's Astronomical Scrapbook (1984) 

In 1895, T. Gwyn Elger, the first Di- 

) 	

rector of the B.A.A. Lunar Section, publish- 
ed 	The Moon. A Full Description and Map  
of 	Its Principal Physical Features. 	In it 
is a map of the Moon, divided into four 
quadrants, which shows the domes near Arago 
the First Quadrant (following p. 38) [see 
Figure 38 to the left.] 	He states, "There 
are two curious circular protuberances on 
the mare E. [west] of Arago..." (p. 48) and, 
on the Mare E. [west] of Kies is a curious 
circular mound..." (p. 108), although the 
dome near Kies is not drawn on Elger's map. 

Edmund Neison in 1876 at the age of 25 
published his work, The Moon , with an ac-
companying map in 25 sections. While lunar 
domes are neither specifically referred to 
nor recognized as being curious or unusual, 
as they were by Elger and Goodacre, close 
scrutiny of his map still shows the presence 
of lunar domes. 	One of two prominent domes 
mear Arago is plotted on Map II (facing p. 
157) [reproduced to the left as Figure 39 ] 
Referring to the area around Arago, Neison 
states, " .whilst south-east [southwest] is 
a low plateau rising into a peak on one 
side." (p. 169) 	The dome near Kies is also 
plotted, on Map XIV (following p. 365) and 
is described, "From the east [west] side of 
Kies A extends a straight ridge towards Cam-
panus, ending in a small peak before reach-
ing so far." (p. 381) He also refers to the 
"hill-land" to the north of Schroeter as 
"...covered with an immense number of small 
hills and ridges." (p. 300) 

Finally, an examination of the plates 
drawn by Johann H. Schroeter and published 
in his Selenotopographische Fragmente (1791, 
1802) shows that this pioneer in selen- 
ography first drew the lunar domes. 	His 

drawings of Mersenius and Hevel [see Figures 40 and 42 on pp. 70 and 71, re-
spectively] may be criticized as showing only convex floors rather than true 
domes. Certainly, these features are not typical lunar domes, but neither is 
the large dome present within Darwin. Schroeter's two drawings certainly show 
dome-like crater floors, and Figure 41 [p. 70], a drawing of Mersenius by J.W. 
Durrad made in 1879, confirms Schroeter's impression of that crater. 
Schroeter's drawing of Hevel (along with his drawings of Aristarchus and Gas-
sendi) is published in The Wonders of the Heavens by Duncan Bradford (1836) 
with the following comment, "Fig. 3 is a spot called Hevelius [Bevel], con-
taining an annular cavity, and a broken elevation resembling an egg." (p. 142) 
Also of interest is Schroeter's drawing of Furnerius [see Figure 43 on p. 71] 
This crater south of Petavius is drawn by Schroeter as having a dome-like ob-
ject on the southern portion of its floor. Neither Neison, Elger, Goodacre, 
nor Wilkins and Moore made any mention of a dome or a dome-like object on the 
floor of Furnerius. 	This writer's inspection of this area as shown in the 

[Text continued on p. 72.] 

ltfanner, 
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Figure 40. The crater 
Mersenius as drawn by 
Johann N. Schroeter 
(1791), showing the 
dome-like appearance 
of its convex floor. 

Figure 41 (below). 
Mersenius as drawn 
in 1879 by J. W. 
Durrad (Goodacre, 
1931, p. 292), con-
firming Shcroeter's 
interpretation in 
Figure 40. 
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Figure 43 (below). 	The 
Petavius—to—Furnerius reg—
ion, drawn by Schroeter 
(1791). 	In the southern 
(upper) portion of the 
floor of Furnerius is the 
dome—like elevation zeta. 
(t). Note that the names 
Stevinus and Snellius are 
reversed. 

Figure 42. The crater 
Hevel, drawn by J.H. 
Schroeter (1791) under 
a low sun that high—
lights the dome—like 
convexity of its floor. 

• 
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[Text continued from p. 69.] 

Times Atlas of the Moon (1968), based on the U.S. Air Force Lunar Aeronauti-
cal Charts, includes only a small portion of Furnerius; and no conclusions may 
be drawn from it. Turning to A New Photographic Atlas of the Moon by Zdenek 
Kopal (1971), we can compare the region drawn by Schroeter [ Figure 43 , p. 
71] to a photograph made under similar lighting conditions [ Figure 44 , be- 
low] 	In the southern portion of Furnerius one can easily see a low dome-like 
swelling occupying slighty less than one-third of the crater floor, as is 
present in Schroeter's drawing. 	It is sometimes stated that Schroeter was a 
poor draftsman. Close comparison of his drawing [ Figure 43 , p. 71] with the 
photograph below, made on January 7, 1966, using the 43-inch reflector of the 
Pic-du-Midi Observatory, suggests otherwise. 	Certainly Schroeter was correct 
in drawing the dome-like feature on the floor of Furnerius, a feature missed 
by many later observers. 

In summary, the first drawings of lunar domes were made by J.H. Schroeter 
and were published in his Selenotopographische Fragmente. Neison drew objects 
on his lunar maps that are lunar domes, although he gave no special attention 
to them. 	Elger not only drew lunar domes on his maps but also mentioned them 
specifically as "curious circular mounds." Finally, Goodacre drew greater 
numbers of domes and actually classified them under "isolated mountains" in 
the introduction to his book, The Moon , and used the terms "domes" or "dome-
like" to describe them. 

Figure 44. 	A photo- 
graph of the region 
between Petavius and 
Furnerius (Kopal, 1971; 
P1. 63, p. 125). 	Com- 
pare this photograph 
with Schroeter's draw-
ing of the same area on 
the previous page. 
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A.L.P.O. SOLAR SECTION OBSERVATIONS FOR ROTATIONS 1761 	1770  
(1985 APR 17 TO 1986 JAN 14)  

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

Introduction 

The period covered by this report showed very little sunspot activity. 
Many days saw sunspot numbers of zero, and the highest count for any day in 
this report was 85 (1985 07 09). [4] 	While this value exceeds the high for 
the last reporting period, it should be remembered that this report covers 
more rotations (10 versus 7). [13] Changes in sunspot numbers during this re-
porting period are graphed in Figure 45 below. 

Sunspot groups or activity regions remained generally inactive with most 
not developing past Zurich Class C (the earliest class in which spots show 
penumbrae). There was one notable exception where four regions (each seen 
during a different rotation) could be related to the same position and may in 
fact have been the same group. 

a 

1761 	1762 	1763 	1764 	1765 	1766 	1767 	1768 	1769 	1770 

ROTATION 

Figure 45. Graph of rotation means of R/  (The International Sunspot Number) 
and RA  (The American Sunspot Number) for Solar Rotations 1761 through 1770. 
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BOOKS ON ASTRONOMY  

NEW : 	URANOMETRIA 2000.0 PART 1 	  $39.95 
SKY ATLAS 2000, Field or Desk edition 	  $15.95 

Deluxe (colored) edition 	  $34.95 
Atlas Catalogue, Vol. 1 	  $29.95 
Atlas Catalogue, Vol. 2 	  $29.95 

BURNHAM'S CELESTIAL HANDBOOK in 3 volumes 	  $36.85 
AMATEUR ASTRONOMER'S HANDBOOK, by J. B. Sidgwick 

4th Ed., hard cover $ 24.95; 3rd Ed., softbound. 	. $ 8.95 
OBSERVATIONAL ASTRONOMY FOR THE AMATEUR by 

J.B. Sidgwick, reprint of the 3rd Ed., softbound 	. $ 5.95 
JUPITER, by G. Hunt and P. Moore, clothbound 	  $14.95 
JUPITER, by I. Asimov, clothbound 	  $10.95 
JUPITER, Ed. by T. Gehrels, 1254 pp., clothbound 	 $38.50 
THE PLANET JUPITER, by B.M. Peek, revised by P. Moore . 	. $25.95 
THE PLANET SATURN, by A.O'd. Alexander, reprint soft. 	. 	. $ 9.00 
THE DISCOVERY OF NEPTUNE, by M. Grosser, reprint, soft. . $ 5.00 
THE TELESCOPE, by L. Bell, reprint, softbound 	  $ 6.95 
THE HISTORY OF THE TELESCOPE, by H.C. King, reprint . 	. $ 9.95 
NORTON'S STAR-ATLAS--limited supply-- 	  $24.95 
ASTRONOMICAL ALMANAC FOR 1988 	  $21.00 

Write for new list of astronomical literature. 

HERBERT A. LUFT 
P.O. Box 91, Oakland Gardens, NY 11364 

"Persons interested in timing these satellite eclipses are invited to 
correspond with the ALPO Director. Both visual timings of first or last visi-
bility and refined photometric observations are of value to the Association of 
Lunar and Planetary Observers (ALPO)." 

ANNOUNCEMENTS  

Sustaining Members and Sponsors. --The persons and groups listed below 
have supported the work of the A.L.P.O. by voluntarily paying higher dues; $40 
per volume for Sponsors and $20 per volume for Sustaining Members. We are 
very thankful for their generosity. 

Sponsors--Julius L. Benton, Jr., Phillip W. Budine, Darryl J. Davis, 
Philip and Virginia Glaser, Kansas Astronomical Observers, Dr. A.K. Parizek, 
Charles J. Pietiouski, Richard Stringfellow, and Dr. Howard W. Williams. 

Sustaining Members.--Carl A. Anderson, John A. Broussard, Rev. Robert 
Allen Buss, Winifred S. Cameron, Harry D. Jamieson, David Mc David, W.R. 
Pettyjohn, Jim Phillips, M.D., Elmer J. Reese, Kermit Rhea, Richmond Astronom-
ical Society, Timothy J. Robertson, Takeshi Sato, Kenneth Schneller, Peter C. 
Scott, Harold J. Stelzer, Jospeh P. Vitous, Wynn K. Wacker, Richard J. 
Wessling, Matthew Will, and Phillip D. Wyman. 

(Please inform the Editor if you find any errors in the above lists.) 
New Lunar Recorder. --James Phillips, M.D., has been appointed as Re- 

corder, Lunar Dome Survey. 	Readers will remember the announcement of his re- 
vival of the Lunar Dome Survey in our November, 1986 issue [ JALPO , 31 , Nos. 
11-12, p. 269] and, of course, will have noted his historical article on lunar 
domes in this issue [pp. 67-73]. 	This project already has over 80 partici- 
pating observers and appears more than worthy of being "officialized." 	Dr. 
Phillips' address is now listed on our inside back cover, and members inter-
ested in lunar observation are invited to write to him. 

Amateur Achievement Award. --The Astronomical Society of the Pacific's 
"Amateur Achievement Award" for 1987 has been given to Clinton B. Ford of the 
American Association of Variable Star Observers (AAVSO). Mr. Ford joined the 
AAVSO in 1928, and has served as its Secretary since 1948 and as its President 
in 1961. The AAVSO itself celebrated its 75th anniversary this year. 

Capen Estate Sale. --Many astronomical items from the estate of our late 
Mars Recorder, Charles F. Capen, are now for sale at quite reasonable prices. 
Items include small telescopes, eyepieces and other telescopic accessories, 
filters, and Mars books. 	For more information, write Mars Recorder Jeff D. 
Beish at the address on the inside back cover. 
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The planet Venus as drawn by the French observer M. Maksyrowicz on 1983 OCT 
23 at 08h 55m U.T. He used a 20-cm. (8-in.) reflecting telescope at 67X and 133X 
with no filter, recording the seeing as 3-4 (on the A.L.P.O. Scale of 0 = worst 
to 10 = best), and the transparency as excellent. South is at the top and celestial 
east to the right. Note the brilliant north cusp cap. The planet's diameter was 28.4 
arc seconds and the predicted phase (proportion of disk sunlit) was 0.434. See the 
report on the 1983-84 and 1985-86 Morning Apparitions of Venus on pages 93-101 
of this issue. 
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Figure 46. Mars chart on the Mercator Projection, showing possible seasonal 
and secular changes on Mars for the 1988 Apparition. The large arrows indi-
cate dark-albedo features where recent contrast changes have been observed. 
The small arrows mark light-albedo areas that are known to exhibit seasonal 
bright, white patches. Lastly, "Y" symbols show where yellow dust clouds have 
been observed to originate during Martian local Summer. Chart drafted by J.D. 
Beish, with features added from 1986 A.L.P.O. observations. South is at top. 
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AN AUTOMATED APPROACH TO LUNAR HEIGHT CALCULATIONS 

By: Harry D. Jamieson 

Many amateurs would like to make accurate lunar height and depth measure-
ments. One of the first things that Galileo did after discovering the craters 
and mountains of the Moon was to measure their elevations, and this work re-
mains important today. However, some observers are reluctant to try this type 
of work because they are unsure of the procedures they should follow, or are 
afraid that the observations or mathematics involved might be too difficult. 
This paper describes some of the current observational methods, offering read-
ers free access to a computer program which will do all of the mathematics. 
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When making telescopic observations, or working with a photograph, in or-
der to obtain a height or a depth, the primary goal is to determine the length 
of the shadow being cast by the feature being measured. This sounds simple; 
and so it is, with a little care and practice. 	Let's take the entire process 
step by step. 

1 Obtain shadow-length measurements for those peaks for which you wish to 
compute heights. These lengths may come from either of two sources. 

A Visual Observations. There are many techniques for those wishing to 
obtain their measurements visually, and here are a few of them. 

a Simple Visual Estimates. 	Here, one notes that the peak's shadow 
length is some fraction of the unforeshortened diameter [i.e., 
parallel to the limb; Ed.] of a nearby comparison crater of known 
size. Accuracy should be improved by making a number of esti-
mates for the same shadow, using different craters and computing 
an average. Magnifications should be as high as your telescope 
and seeing permit. 

b Direct Reticle Measurement. Reticles from companies such as 
Jaegers, Meade, or Edmund can be used to measure the shadow 
length and crater diameters directly, and a micrometer can be 
used for even more accurate results. 	In either case, a good 
clock drive, accurate polar alignment, and your highest practical 
magnifications are required. 	[Also, due to the Moon's rapid mo- 
tion in both right ascension and declination, good slow motions 
are needed. Ed.] 

B Photographic Measurements. Photographs are measured directly using a 
finely divided ruler. Remember, though, that very small-scale photo-
graphs are useless, as are those that have been enlarged to the point 
that one has trouble telling the shadow tip from the grain. The 
highest possible quality photographs must always be used. 

2 Obtain the feature's position from a chart. There are several fine at- 
lases available today that can be used for doing so. [1,5] 	Note that co- 
ordinates should be accurate to 0.001 lunar radii or better, and a finely 
divided ruler should be used to make the measurements. 

3 Bring your computer up and load the program. Run it and enter your meas-
ured feature position and shadow length, as well as the Universal Date and 
Time of your observation or photograph. Your results will appear on the 
screen and may also be printed. 

Vertical studies are one of the few areas remaining open for the amateur 
who wants to make a really worthwhile contribution to our knowledge of the 
Moon's topography. There are literally thousands of mountain heights and cra-
ter depths that are as yet unmeasured, and these measurements may now be made 
easily and in quantity by almost anyone. 	Also, because the heights obtained 
are relative heights [i.e., differences in elevation between summits and the 
ground upon which the shadow tips fall; Ed.], it can be seen that it is not 
difficult to obtain the vertical profile of the ground along the path of an 
elevation's shadow tip when several measurements are made at various solar al-
titudes and the results are plotted on a graph. The references at the end of 
this paper (p. 169) describe the mathematics used in the program. [2-4,6,7] 

The computer program mentioned above was written for the Commodore 64 
and, while I retain commercial rights to it, it is offered free of charge to 
anyone sending me a C64-formatted diskette and a return postage mailer. Per-
sons having other types of computers may receive a listing (about 350 lines) 
by sending me a SASE with 39 cents postage on it. My address is: 	Harry D. 
Jamieson, 907 Birdsong Street, Heber Springs, AR 72543. 

[Note that the observer should record the time of his measurement or pho-
tograph to 1-minute accuracy. If the absolute apparent shadow length is mea-
sured, rather than that relative to a crater diameter, one needs to know the 
micrometer or reticle constant and to take into account the Moon's varying ap-
parent diameter. A small inaccuracy is caused by the program's using the geo-
centric lunar position rather than that relative to the observer; this will be 
serious only near Full or New Phase. Ed.] 
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A.L.P.O. CONVENTION REPORT--UNIVERSE'87  

By: David H. Levy 

Held on July 11-16, 1987, at the campus of Pomona College, in Claremont, 
Southern California, the 37th Convention of the Association of Lunar and Plan-
etary Observers was one of the busiest meetings that we have had in years. 
This was the 40th anniversary of the founding of our association; and we cele-
brated this occasion with a number of other astronomical societies, including 
the Astronomical League, the Western Amateur Astronomers, the Astronomical 
Society of the Pacific, the International Amateur-Professional Photoelectric 
Photometry Group, the International Occultation Timing Association, and the 
Planetary Society. 

The meeting was a stunning success. Breaking the pattern of most meet- 
ings, the banquet was held on the evening of the first day. 	The A.L.P.O.'s 
Walter H. Haas Award for an outstanding observational career went to Jean 
Dragesco. A French citizen, Jean spends most of his time in central Africa, 
with summertime returns to France. His best-known contribution to amateur as-
tronomy is his planetary and lunar photography; many of his views of Mars and 
Jupiter are among the best ever taken from the Earth. He also draws and, fre-
quently, writes--besides many papers, he is a co-author of La Photographie As-
tronomique d'Amateur. Walter Haas himself presented the award which, in 
Jean's absence, was accepted for him by Don Parker, the 1986 recipient. This 
award's name, of course, commemorates Walter Haas, and we were all moved to 
see him so honored on the 40th anniversary of his founding of the A.L.P.O. 

Most of the A.L.P.O. papers were given on Monday, July 13th. We met ear-
ly that morning for a panel discussion between three comet hunters who have 
been successful in recent years--Don Machholz, Bill Sorrells, and the author. 
Other papers that morning concentrated on the planet Mars, with Jeff Beish and 
Don Parker explaining the results of the 1986 Apparition and looking forward 
to the 1988 one. It was especially pleasant to note the length of observa-
tional coverage of the past apparition, with A.L.P.O. founder Walter Haas pro-
viding the last observation just three weeks before we gathered to discuss 
Mars. 	[The evening before, the Planetary Society hosted a symposium about 
"Mars Watch '88," in which our Mars Section is participating. Other A.L.P.O. 
speakers were John Hewitt, "Supernova-Triggered Comet Showers:" Julius Benton, 
"The A.L.P.O. Lunar Selected Areas Program;" and John Westfall, "Galilean Per-
egrinations." David Levy modestly did not mention that he was the Convention 
Keynote Speaker, delivering "In the Shadow of Kitt Peak: The Special Joy of 
Amateur Astronomy." Ed.] 

The afternoon of July 13, the A.L.P.O. had its annual Workshop. 	This 
year's emphasis was on the presentation and reporting of data; a discussion 
moderated by John Westfall. Afterwards we were treatd to an outstanding plan-
etary photography show by Don Parker. The remaining Association events were 
the annual Business Meeting and our traditional exhibit. 

Any meeting held in Southern California would not be complete without 
tours to all the observatories. This meant Mount Palomar, Mount Wilson, Big 
Bear Solar, Goldstone, and Table Mountain Observatories, plus the Jet Propul-
sion Laboratory! Unfortunately, the tours competed with the paper sessions, 
so that some people who had travelled across the country to attend were forced 
to miss some of the papers they had come to hear in order to visit the places 
they had come to see. Caveat emptor; we can't have everything! 
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Figure 47. A major drawing card of 
any convention is the opportunity 
to renew acquaintances. 	From left 
to right are Mars Recorder Jeff D. 
Beish, past Saturn Recorder Thomas 
Cragg, Comets and Meteors Recorder 
David Levy, and Mars Recorder 
Donald Parker. 

Figure 48. The Jet Propulsion 
Laboratory's Table Mountain 
Observatory. 	From left to 
right are the domes of the 16-
in. Cassegrain, 10-in. Schmidt, 
and 24-in. Cassegrain tele- 
scopes. 	The Cassegrains were 
used extensively in the 1960's 
by the late A.L.P.O. Mars Re-
corder Chick Capen. 

I took advantage of Tuesday's tour to Big Bear Solar Observatoru, situa-
ted in its namesake lake in the San Gabriel Mountains. The choice of a high-
altitude lake for its location appears to have succeeded in improving at least 
the daytime seeing. 	Although such a site at night would be subject to dew, 
the telescopes are used only for the daily Sun patrol. 

My Thursday, July 16, tour went to Mount Palomar, with its 200-inch tele- 
scope. 	I marvelled at how beautiful and proud this telescope looks. 	In a 
sense, great marvels of engineering, like bridges and telescopes, are all won- 
derful sights, but the 200-inch is something special. 	Amateur astronomers 
feel a further kinship with this instrument, designed as it was by Stella- 
fane's Russell W. Porter. 	I feel an extra-special kinship because its birth 
in May of 1948 was at almost the same time as mine. 

Six days of meetings, camaraderie, trips, observing, the company of those 
who love the sky... The memories make this meeting especially worthwhile. 

A.L.P.O. SOLAR SECTION OBSERVATIONS FOR ROTATIONS 1784 - 1786  
(1987 JAN 03 TO 1987 MAR 27)  

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

The period covered by this report is both short and relatively inactive. 
At present, we are unable to cover Rotations 1787 and later due to a request 
for those data by NASA-Goddard. The inactivity exhibited in this period is 
even now ending as their data request clearly shows. 	Further comments about 
increasing solar activity are given at the end of this report. 

While sunspot minimum occurred in September, 1986, according to Patrick 
McIntosh of the Space Environmental Services Center of the National Oceanic 
and Atmospheric Administration (NOAA/SESC), some of the lowest counts per ro-
tation were seen in this period. In one case, the count was the second lowest 
during the last few years. The highest daily count of sunspots for these 
three rotations was only 25, while the count was 0 for nearly half the days. 
The changes in sunspot numbers are graphed in Figure 49 (p. 172). 

In this report, the term "group" will mean only white-light collections 
of sunspots, while "region" will refer to areas in all wavelengths. 	Regions 
are numbered by NOAA/SESC in Boulder, Colorado. All times are given in Uni-
versal Time (U.T). All directions are heliographic and are abbreviated (N, S, 
SE, etc.). Other terms are defined in The Handbook for the White Light Obser-
vation of Solar Phenomena, available from this Recorder for $US 6.00. 
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The Martian North Polar 
Region as observed in 1984 
between areocentric solar 
longitudes 098° and 118° 
(Summer in the Martian Nor-
thern Hemisphere). Bright 
North Polar Cap remnants 
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Figure 22. Photograph 
by Brad Timerson on 
1987 08 14 at 14h 22m 
15s U.T. with a 32-cm. 
Newtonian stopped to 
11.4 cm. 	127-cm. fo- 
cal length. Exposed 
1/500 second on Kodak 
2415 Film. 	SESC 4841 
is to the right, and 
SESC 4842 is to the 
left. 	North at top. 
See also text. 

SESC 4841 was first observed by Hill as two large 
spots on the limb with penumbrae on 08/12. 	On the 
next day Hill and Maxson observed this feature as two 
regions. 	SESC 4841 appeared to be a large spot with 
penumbrae and an appendage to the S, while SESC 4842 
was a complex region of at least three spots with pen- 
umbrae. 	On 08/14 SESC 4841 was surrounded by a 
bright filigree of faculae and its largest spot held 
no less than five umbrae within one radially symmetric 
penumbra. The appendage then had four small umbral 
spots in it and appeared to be detaching and moving W. 
SESC 4842 was then quiescent. 	These two groups on 
08/14 are shown to the left in Figure 22. 	On 08/15 
SESC 4841 showed penumbral activity as two small pen-
umbral appendages formed to the E. Rousom noted a few 
other changes on 08/16; SESC 4842 had formed some 
small umbral spots to its S and between the two main 
spots. However, from this point on SESC 4842 went in-
to rapid decline until it left the disk as only a few 
umbral spots. By 08/19 the appendage on SESC 4841 had 
dissipated, but on 08/20 a portion of penumbra either 
separated or new umbral spots with penumbrae formed to 
the S; the observations allow either interpretation. 
The new spot strengthened on 08/21 and the situation 
remained unchanged when SESC 4841 left the disk on 
08/22. [7,8] 

Conclusion 

It is glaringly apparent from this report that we badly need observations 
from members in the Eastern Hemisphere! We are regularly mailing to this area 
but we need observations. 	Several very interesting events could not be fol- 
lowed with any certainty due to this longitude gap. 	We also need to get more 
observations from our observing friends in South America. 	This is especially 
true during their summer when the Sun is conveniently high for them but low 
for us northerners! 	Solar activity is rapidly rising, more rapidly than pre- 
dicted in our last report. I hope that we can soon fill these gaps. 

In closing I must apologize for the paucity of monochromatic (Hydrogen- 
alpha) data. 	This lack is due to a problem with the transport of the data, 
and should be cleared up in the next report. 	All such data were from the 
United States and are not related to the longitude gap described above. 	The 
fault was this Recorder's and not that of our Co-Recorder Randy Tatum. 	All 
monochromatic observers were credited in this Report even though only about 10 
percent of their data were available. 
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PHOTOELECTRIC PHOTOMETRY OF THE 1983 JUN 

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

Introduction 

25 PARTIAL LUNAR ECLIPSE 

Lunar Recorder 

 

The lunar eclipse of 1983 JUN 25 was "only" partial, but this event was 
of interest because it allowed photometry of the southernmost portion of the 
umbral shadow. [2, p. 28] 	This area was not observable during the unusually 
dark total lunar eclipses of 1982 JUL 6 and DEC 30, when similar photoelectric 
photometry was done. [4,5] 	The umbral magnitude of the 1983 event was 0.339, 
meaning that the umbral shadow was predicted to extend 0.339 lunar radii in- 
to the Moon's disk. 	Note also that the forthcoming 1988 AUG 27 partial lunar 
eclipse will be very like the one reported here, with a predicted umbral mag-
nitude of 0.297, again involving the northern portion of the Moon and the 
southern portion of the Earth's umbral shadow. 
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Instruments and Methods 

The observing site was at Sierra Brooks, California, east of the Sierra 
Nevada crest at an elevation of 1604 meters. 	A 35.6-cm. f/11 catadioptric 
telescope was used, stopped down to f/28 off-axis during the brighter portions 
of the eclipse (before 07h 40m and after 09h 20m U.T.). The photometer was an 
Optec SSP with a 0.5-mm aperture, subtending 26".1 with this telescope, used 
with three filters: 	Red ("R"; 80 percent transmission at its 6500-Angstrom 
peak), Visual ("V"; 75 percent transmission at its 5550-Angstrom peak), and 
Blue ("B": 62 percent transmission at its 4500-Angstrom peak). The major dif-
ference from the photometry of the two previous eclipses was that the photome-
ter output was now read into an Apple-II computer via an 8-bit (256 levels) 
analog-to-digital card, matched with time readings from a calendar/clock card 
to 1- second accuracy. The computer interface allowed each record to consist 
of the mean of a series of photometer signals (in this case numbering 29-90). 

The five bright craters Anaxagoras, Aristarchus, Copernicus, Eudoxus, and 
Kepler were measured frequently using the V filter with 13, 11, 11, 10, and 6 
readings respectively. 	Additional R and B readings were made of Aristarchus, 
Copernicus, and Kepler when they were in the penumbra because these features 
have been suspected of having occasional color changes in the penumbral phases 
of past eclipses. These craters received 4, 6, and 3 sets of three-band read-
ings respectively. The comparison stars measured were Alpha Sco (4 readings), 
Lambda Sgr (4 readings), and SAO 186629 (1 reading). The total observing per-
iod was from 05h 17m 47s to 10h 37m 44s U.T., covering the entire eclipse ex-
cept for the last 24 minutes of the penumbral egress. 

Sources of Error 

As with the photometry of the two previous eclipses, in 1982 [4,5], the 
stellar readings showed considerable scatter, and the writer chose to cali-
brate the crater readings by using readings of the same craters when outside, 
or in the outermost portions of, the penumbra. There were apparent discrepan-
cies ranging from 8 to 22 percent (0.08-0.22 stellar magnitude) between the 
craters' pre- and post- eclipse readings, which gives an indication of the ac-
cumulative errors arising from all sources. 

One problem was that the low altitude of the Moon during this eclipse re-
sulted in undesirably high extinction corrections. 	Fortunately the altitude 
of the Moon did not vary much during the observing period, ranging from 17P2 
to 2594 (air mass 3.350 to 2.322). 	An approximate visual extinction coeffi- 
cient of 0.20 mag. per air mass was used, as determined previously for the ob-
serving site. A red coefficient of 0.13 mag./air mass, and a blue coefficient 
of 0.31 mag./air mass were used, derived from atmospheric transmission tables 
[1, pp. 126-127], and a lunar (B - V) value of 0.94 mag. was used for the blue 
extinction [3, p. 331]. Given the air mass range, extinction uncertainties of 
0.03- 0.04 mag. appear likely. 

Another source of error was in the removal of skylight from the readings. 
This is a particularly serious problem for umbral measures in a partial lunar 
eclipse, where there is considerable scattered light from the bright penumbral 
portions of the Moon, due both to the instrument and to the atmosphere. For 
this reason, during the eclipse 17 sky brightness readings (13 in V, 2 in R, 
and 2 in B) were taken of the sky adjacent to the portion of the Moon's limb 
nearest to the crater being measured. 	However, the amount of skylight varied 
considerably both with position and with time, so its attempted removal doubt-
less introduced some further error. 

Inconsistent placement of the photometer aperture upon particular craters 
probably introduced additional errors. The scatter among readings made of the 
same crater at approximately the same time suggests that such errors may have 
averaged about ± 0.06 mag. 	Using a smaller photometer aperture, or extending 
the telescope's effective focal length, would have helped to reduce this mis-
placement error, but probably would have given too little light for the umbral 
readings. 

Finally, some uncertainty is attributable to sampling error in the aver- 
aging of readings. 	At least this factor was measurable and, for the V read- 
ings, gave a standard error of ± 0.41 percent ( ± 0.004 mag.) in the outer 
portions of the penumbra and ± 3.58 percent ( ± 0.038 mag.) in the umbra and 
the innermost penumbra. 	This uncertainty averaged + 0.44 percent ( ± 0.005 
mag.) for R readings and + 0.78 percent ( ± 0.008 mag.) for B readings. 
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In conclusion, errors of ± 0.05-0.10 mag. appear probable outside the 
umbra, rising to perhaps ± 0.2 mag. within it. 

Visual Filter Results 

In order to allow comparisons between this lunar eclipse and the two pre-
vious to it, the majority of the measures were made with a visual (V) filter; 
and their results are summarized in two diagrams that are similar to those 
given in the published reports of the earlier eclipses. 

Figure 23 (p. 219) maps the V-photometry results in units of visual mag-
nitudes of light reduction relative to full sunlight, with positions given in 
arc-minutes north-south and east-west of the shadow center. The fading within 
the penumbra appears regular and geometrical in cause, although it is possible 
that lunar luminescence may have contributed some light (see next section). 
The maximum recorded dimming in the umbra, about 30 arc-minutes from its cen-
ter, was slightly under 10 magnitudes (1/10,000 the illumination of full sun- 
light). 	In the 1982 JUL 06 eclipse, the dimming in the central zone of the 
umbra was observed to be about 11 magnitudes. [4] 	In the northern umbra, ob- 
served in the 1982 DEC 30 event, the dimming reached about 14 magnitudes. [5] 
We can conclude that the southern portion of the umbra, seen in the eclipse 
reported here, was relatively bright and that the atmospheric obscuration 
caused by the volcanic eruption of El Chichon on 1982 APR 04 was weaker in the 
Earth's Southern Hemisphere, as compared with the Northern Hemisphere. 

Visual observations through the same telescope, even when somewhat hind-
ered by viewing through the photometer's V filter, showed lunar features with-
in the umbra to be considerably more easily visible in this eclipse than in 
the two previous ones. Likewise, photographs taken during this eclipse recor-
ded the umbra with only about 1/4-1/2 the effective exposure required for the 
previous two eclipses. [2, p. 28] These photographs also showed an orange hue 
within the umbra. 

Figure 24 (p. 220) graphs the Earth's shadow's light reduction against 
distance from the shadow center. 	As with the two 1982 eclipses, a dimming of 
about 6 mag. (0.004 of full sunlight) occurred at the edge of the geometric 
umbra. 	The dimming gradient in this region of the shadow appears to be less 
steep than in the two earlier eclipses, with a dimming of about 5 mag. (0.01 
of full sunlight) at the apparent edge of the umbra. 	This implies a gradient 
of about 1.3 mag./arc-minute. 	Inside the umbra, the dimming curve is still 
rising in the innermost zone observed, and hence it is likely that the unob-
served inner umbra was considerably darker than the portion that was visible. 

Red/Visual/Blue-Filter Results 

When they were both inside and outside the penumbra, the three craters 
Aristarchus, Copernicus, and Kepler were measured in three colors. 	This was 
done because color enhancements have been observed for these features, partic-
ularly when within the penumbra during lunar eclipses. [3, pp. 391-397] 

Table 1 (p. 221) gives the ratios between readings for different colors. 
The values in the table have been corrected for atmospheric extinction and 
skylight, and for shadow-center distance variations between readings of dif-
ferent colors in each set of three readings. These results, however, have not 
been corrected for differential filter transmission and photocell response; 
and thus the results, although comparable with each other, are not on an abso-
lute scale, such as (B - V). 

The uncertainty limits given in this table refer to statistical errors 
only, and systematic errors are probably larger. Some of the apparent differ-
ences betweem the color ratios for the same feature can be attributed to aper- 
ture misplacement. 	In three cases, however, the changes in color ratios are 
sufficiently large that real lunar luminescence phenomena are likely: 

09h 32.91m U.T. Aristarchus--B and V enhanced relative to R. 
10h 22.06m U.T. Aristarchus--V enhanced relative to B. 
10h 28.59m U.T. Copernicus--R and B enhanced relative to V. 

[Text continued on p. 221.] 
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Figure 23 (Oriented sideways). 	Maps of the dimming of sunlight within the 
umbra and penumbra of the Earth's shadow during the partial lunar eclipse of 
1983 JUN 25. 	The upper map (when the page is reoriented) shows the locations 
of individual photometric readings in reference to the shadow center, while 
the bottom map shows contours for selected amounts of dimming. The dimming is 
expressed in units of visual stellar magnitudes. 	Coordinates are in units of 
arc—minutes. See also text on p. 218. Diagram by the writer. 
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tion to distance in arc-minutes from the center of the shadow. 	See also text 
on p. 218. Diagram by the writer. 
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[Text continued from p. 218.] 

The predicted eclipse schedule was as follows: 	First Penumbral Contact 
at 05h 43.0m; First Umbral Contact at 07h 14.4m; Last Umbral Contact at 09h 
30.1m; and Last Penumbral Contact at llh 01.6m. 	Hence, all three suspected 
events took place during penumbral egress, or after the respective craters had 
been deepest within the Earth's shadow. 

Thus, the likelihood that a single observer detected three lunar lumines-
cence events in a space of less than one hour suggests that these phenomena 
may be fairly common during lunar eclipses. 	A.L.P.O. observers with photo- 
electric photometers and RVB filters are urged to conduct similar photometry 
during the upcoming 1988 AUG 27 partial lunar eclipse, when the same three 
craters--Aristarchus, Copernicus, and Kepler--will be reasonably "deep" in the 
penumbra. 

Table 1. R/V/B Color Ratios, 1983 JUN 25 Partial Lunar Eclipse.  

Feature U.T. 	(V) 

Distance 
from Shadow 
Center (V)* 

Color 	Ratio 
R/B 	R/V V/B 

h 	m 
Aristarchus 05 35.21 77.8 4.54 + .03 1.54 + .01 2.96 + .02 

06 30.79 56.5 4.58 + .06 1.68 + .01 2.72 + .03 
09 32.91 56.7 2.91 + .04 1.21 + .01 2.41 + .04 

tt 10 22.06 75.4 5.98 + 	.11 1.43 + .01 4.18 + .07 

Mean 	 4.50 + .63 1.46 + .10 3.07 + .39 

h 	m 
Copernicus 06 00.23 73.6 4.64 ± .02 1.82 ± .005 2.56 ± .01 

06 38,47 59.7 4.14 ± .03 1.67 ± .01 2.48 ± .01 
It  07 10.38 50.1 4.92 + .04 2.02 + .007 2.44 + .02 
te 07 39.18 44.0 3.98 + .03 1.96 + .02 2.03 + .02 

09 23.11 53.5 4.05 + .04 1.73 + .01 2.34 + .02 
10 28.59 76.5 3.77 + .03 2.21 + .01 1.71 + .01 

Mean 	 4.25 + .18 1.90 + .08 2.26 + .13 

h 	m 
Kepler 06 06.69 67.9 3.88 ± .01 1.72 ± .005 2.26 ± .01 

09 42.02 62.2 3.47 + .04 1.52 + .01 2.29 + .02 
10 10.86 72.8 3.56 + .03 1.52 + .008 2.35 + .02 

Mean 	 3.64 ± .12 1.58 ± .07 2.30 ± .02 

Overall Mean 	 4.13 ± .26 1.65 ± .13 2.54 ± .26 

* Note that the geometric umbral radius was 39'.1 and that of the pen-
umbra was 70'.6. 
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August and in the early evening sky in the Fall. 	Saturn will be at +0.1-+0.5 
stellar magnitude in Sagittarius, with its Rings tilted 27°  to our line of 
sight--the maximum possible. 	On AUG 01, the Rings will span 40 by 18 arc- 
seconds, while the disk will measure 18 by 16 arc-seconds. 	Saturn is also of 
interest because the two planets just outwards from it will be in its vicini- 
ty. 	Uranus, at magnitude +5.9, will be only 1907 south of Saturn on OCT 18. 
Neptune will be about 10° east of Uranus at magnitude +7.7. 

Mars' rising will move from the morning to the evening sky, although it 
will be best observed when it transits--in local standard time (for someone on 
their standard meridian) at 3:54 AM on AUG 01, 2:08 AM on SEP 01, and 11:38 PM 
on OCT 01. 	The Red Planet will be in opposition on SEP 28 at magnitude -2.8, 
but will be closest to Earth on SEP 22, with an 23".85-diameter disk. Because 
Mars will then be in Cetus, near the Celestial Equator, this will be one of 
the best Mars apparitions in this century for observers in the Northern Hemi-
sphere. Note that Mars' Southern Hemisphere will be well-presented to Earth. 

Venus will be the "star" of the morning sky, 27°  west of the Sun• on JUL 
01, reaching greatest brilliancy (magnitude -4.5) on JUL 19, Greatest Elonga-
tion West (46°) on AUG 22 (also the date of "dichotomy;" the predicted half-
phase), and still 37° west of the Sun at the end of October. This apparition 
of Venus is quite favorable for Northern-Hemisphere observers. 	Jupiter, how- 
ever, will be a close second to Venus, and will be well up in the southeast by 
dawn during the Summer and in the late evening skies by the Fall. 	The Giant 
Planet will be well north of the Celestial Equator in the constellation Taurus 
between the Pleiades and the Hyades. During this period, Jupiter's brightness 
will increase from magnitude -2.1 to -2.8, while its equatorial disk diameter 
grows from 35 to 48 arc-seconds. The remaining "bright" planet, Mercury, will 
have a morning apparition in early July, and an evening one in mid-September; 
both unfavorable for Northern-Hemisphere observers, but favorable for those 
south of the Equator; however, the late-October morning apparition of Mercury 
will be favorable for the Northern Hemisphere. 

The Moon. --The most spectacular lunar event will be a partial eclipse of 
magnitude 0.297 (maximum umbral coverage of the Moon) that takes place on AUG 
27 according to the following schedule: 	First Penumbral Contact, 08h 51.6m; 
First Umbral Contact, 10h 07.5m (position angle 354°); Mid-Eclipse, llh 04.5m; 
Last Umbral Contact, 12h 01.7m (position angle 300°); and Last Penumbral Con- 
tact, 13h 17.5m. 	The schedule shows that the umbral phases will be visible 
from most of the Americas and East Asia, while the entire eclipse can be seen 
from western North America and the Pacific Basin. 	One of the more valuable 
projects to do during this event will be to time the umbral contacts with the 
lunar limb and with selected lunar features. We particularly recommend timing 
the following features, indicated by letter on the map on Figure 25 (p. 225): 
A. Plato; B. Aristoteles; C. Eudoxus; D. Timocharis; E. Pico; F. Posidonius 
A; and G. Proclus. Enthusiasts may also wish to time: h. Sharp B; i. Sharp 
A; j. Foucault; k. Bouguer; 1. Condamine A; m. Maupertuis A; n. Archimedes A; 
o. Pico Beta; p. Epigenes A; q. Cassini C; r. Cassini A; s. Egede A; t. W.C. 
Bond B; u. Eudoxus A; v. Hercules G; w. Maury; x. Cepheus A; y. Macrobius A; 
z. Macrobius B; aa. Tralles A; and bb. Picard. 	Note that some of these fea- 
tures may fall outside the umbra, depending on its degree of enlargement. 

The Moon also causes an annular eclipse of the Sun; on SEP 11, with the 
annular phase beginning at 02h 58.5m at 44946 E/0986 N and ending at 06h 28.2m 
at 165°28 E/56°68 S. 	The Annular Track barely touches the coast of Somalia 
and then crosses the southern Indian Ocean without touching land again. 	How- 
ever, a partial eclipse will be visible from East Africa, South Asia and 
Indonesia, and from most of Australia. 

Our Moon occults bright planets four times during this period--Mercury on 
AUG 13 12h when 11° E of the Sun (seen from easternmost Brazil and western 
and southern Africa); Mercury again on SEP 13 15h6  26 E of the Sun (seen from 
most of South America); Venus on OCT 07 03h, 41 W of the Sun (visible from 
Siberia, China, the Philippines, and Japan); and Mercury for a third time, on 
OCT 10, but only 3°  E of the Sun and thus unobservable. 	Note also that the 
Moon will pass through the Pleiades on: JUL 09 18h, 17-percent sunlit, seen 
from East Asia and Japan; AUG 06 00h, 36-percent sunlit, seen from Europe; SEP 
02 06h, 59-percent illuminated, visible from the United States and Canada; SEP 
29 15h, 80-percent sunlit, seen from Asia and Japan; and OCT 27 02h, 95- 
percent sunlit, seen from eastern North America and Europe. 	Finally the Moon 
will occult the bright stars Regulus (JUL 17 Olh, SEP 09 13h, and OCT 06 20h) 
and Antares (JUL 25 05h, AUG 21 14h, SEP 17 21h, and OCT 15 02h). 
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Figure 25. 	Map of the northern portion of the Moon showing the approximate 
limits of the umbral shadow during the partial lunar eclipse of 1988 AUG 27. 
Letters indicate features recommended for umbral contact timings. 	See also 
text on p.224. 	"NP" represents the lunar North Pole; and "Uf" and "Ul" the 
first and last umbral contacts, respectively. 	The dashed line at top shows 
the approximate maximum extent of the Earth's umbral shadow on the Moon. 

Meteor Showers. --The late Summer and early Fall are often good timeS for 
meteor watching, but which particular showers are best seen depends on the 
Moon's phases. Moonlight will hamper the following showers in 1988, which are 
given with their dates of maxima in parentheses: 	South Delta Aquarids (JUL 
28), Alpha Capricornids (JUL 29), South Iota Aquarids (AUG 03), South Piscids 
(SEP 20), Annual Andromedids (OCT 03), and Orionids (OCT 21). 	On the other 
hand, the major shower of the Perseids peaks on AUG 11, near New Moon, with 
zenithal rates of 40-100 meteors per hour and a 4.6-day duration. Other show-
ers during dark skies are the North Delta Aquarids (AUG 11, 2-5 meteors/hour, 
lasting from JUL 13 to AUG 29), Kappa Cygnids (AUG 18 peak, but running from 
AUG 9 through OCT 06), North Iota Aquarids (AUG 20, 1-2/hour, from JUL 15 to 
SEP 20), and Northern Piscids (OCT 12 peak, from SEP 25 to OCT 19). 

BOOK REVIEWS  

Coordinated by J. Russell Smith 

Your Future in Space: The U.S. Space Camp Training Program. 	Photo- 
graphs by Flip and Debra Schulke, Text by Penelope and Raymond McPhee. 
Crown Publishers, Inc., 225 Park Avenue, S., New York, NY 10003. 1986. 
143 pages, Illus., Glossary, Appendix. 	Price $14.95 paper (ISBN 0- 
517-56418-1). 

Reviewed by Randy Tatum 

As the title implies, this book is the story of the United States Space 
Camp in Huntsvile, Alabama. 	"Space Camp" was the idea of the late Dr. Werner 
von Braun. 	Its purpose is to inspire young people and to prepare them for 
space-related careers, although NASA also offers a program for older persons. 
The training at Space Camp is nearly identical to the training that Space 
Shuttle astronauts experience. 

In the foreword, astronauts Bruce McCandless and Kathryn SUllivan recount 
how their past experiences prepared them for careers in the United States 
space program. 	The text then describes what trainees must learn and experi- 
ence in order to become members of flight and ground crews. Designing model 
rockets teaches Newton's Laws of Motion. 	Hardware and other systems in the 
Space Shuttle are studied. Trainees prepare for their mission in several sim-
ulators, most of which simulate weightless conditions. Extravehicular activi-
ties (EVA) are often the critical part of any space mission; hence, this is an 
important part of training. 	Each Space Camp trainee participates in two 
simulated missions, one as part of the Shuttle crew and the other as part of 
Mission Control. 
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The Invisible Universe Revealed. By Gerrit L. Verschuur. Springer-
Verlag New York, Inc., 175 Fifth Avenue, New York, NY 10010. 1987. 
262 pages, Illus., Index. Price $19.95 cloth (ISBN 0-387-96280-8). 

The chapters are: "The Adventure of Radio Astronomy," "Quasars," "Radio 
Galaxies," "Cosmic Jets, Black Holes and Cannibalism," "Radio Galaxies and 
Quasars: An Overall View," "The Galactic Center," "The Milky Way Radio Bea-
con," "The Galactic Radio Nebulae," "Interstellar Hydrogen," "Interstellar 
Molecules," "Pulsars," "The Radio Sun and Planets," "The Galactic Superstars," 
"Beyond the Quasars--Radio Cosmology," "On the Search for Extraterrestrial 
Intelligence," "Musings on the Evolution of a Science," and "Radio Telescopes 
--The Present and the Future." Following these are an Appendix, "Further 
Reading," and the Index. 	I recommend this book to all those interested in 
Radio Astronomy. 

Astrophoto VII Seminar Proceedings. By Orange County Amateur Astrono- 
mers. 	Orange County Amateur Astronomers, 2215 Martha Avenue, Orange, 
CA 92667. 	1987. 	63 pages, Illus., paper. 	Price $11.00 domestic, 
$12.00 foreign surface, $14.00 foreign airmail. 

The contents of this collection are: 	"A Survey of Current Color Films 
for Gas Hypering," "Educational Astrophotography for the Amateur," "Ghostless 
Filters for Astrophotography," "Is Bigger Better? A Comparison of 12-inch and 
24-inch Astrophotographic Systems in Real-Life Performance," "An Amateur Com-
puterized Camera for the Automatic Tracking of Comets," "Beginning Slide 
Dduupplliiccaattiioonn," "Sharing Astronomy With the News Media," "Reciprocity 
Failure of Photographic Emulsions Before and After Hypersensitization with 
Forming Gas," and "Steblicom/Problicom/Veblicom, an International Search for 
Comets," followed by a set of photographs. The many black-and-white photo-
graphs are excellent; and once you see this book, you will be glad that you 
bought it. 
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NOTICE: NEW MEMBERSHIP SECRETARY HARRY D. JAMIESON  

At our 1987 Business Meeting, reported on pp. 222-223 of this issue, 
the members attending unanimously approved the appointment of Harry D. ! 
Jamieson as the Membership Secretary of the A.L.P.O. 	Since Fall, 1987, ! 
Mr. Jamieson has been responsible for maintaining our membership/sub- ! 
scription lists and for printing our address labels. Now, beginning im- ! 
ediately all correspondence regarding memberships and Journal, A.L.P.O. ! 
subscriptions should be addressed directly to him: 	Harry D. Jamieson, ! 
A.L.P.O. Membership Secretary, P.O. Box 143, Heber Springs, AR 72543. ! 
When writing him, please mention your member number, which is given in 	! 
the upper left corner of your address label. 

Mr. Jamieson, a long-term A.L.P.O. member and observer, is a very ! 
welcome addition to our staff. His work in handling our considerable ! 
membership correspondence and records will mean that the Director/Editor 
can devote more attention to directing and editing. 

ANNOUNCEMENTS 

Last-Minute Convention Reminder. -In the hope that this issue will reach 
our members before ALCON'88 starts, we remind them that our 38th Convention 
will be held with the Astronomical League at Iowa Western Community College 
near Council Bluffs on July 27-30, 1988. 	There will be a number of excellent 
invited speakers. 	A.L.P.O. events are concentrated on Thursday, July 28th, 
and include a paper session, a workshop, a Business Meeting, and an exhibit. 
The paper session will include papers by: 	Julius Benton ("The Role of the 
A.L.P.O. in the Worldwide PVO Ashen Light Patrol"), Phillip Budine ("Jupiter's 
Oscillating Spot of 1987"), Francis Graham ("Visual Observations of Venus' 
Atmosphere with a Violet Filter"), Jose Olivarez ("Highlights of the Recent 
Observations of Jupiter"), Don Parker ("Martian Meteorology and Climate"), and 
John Westfall ("How Bright the Sky?"). 	The Workshop will present observing 
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Triton Occultations. --Our October, 1987 issue (Vol. 32, Nos. 5-6) an-
nounced a program for observing occultations by Neptune's large satellite 
Triton, coordinated by John Hewitt (418 Boynton Ave., Berkeley, CA 94707). A 
15th-magnitude star may be so occulted on 1988 SEP 02, 5h U.T., visible from 
Chile, Argentina, and New Zealand. 	A second such event may be visible from 
Hawaii, involving a 14th- magnitude star on 1988 OCT 22. 	Suitably-placed ob- 
servers with telescopes of 35 cm. aperture or above should watch the Interna-
tional Occultation Timing Association's Occultation Newsletter for updates. 

Lunar Dome Survey Maps. --The Lunar Dome Recorder, Dr. Jim Phillips, has 
recently published a set of 24 letter-size lunar maps, where all currently 
known or suspected domes are plotted on the well-known University of Arizona 
Lunar Quadrant Maps. 	Intended for dome observers, the set is available for 
$3.00 from Dr. Phillips at his address on the inside back cover. 

Keedy Comet Award. --Several years ago the Keedy Award of the British 
Astronomical Association Comet Section was introduced on an annual basis. 
Consisting of a small financial gift and a certificate, it is given for out-
standing work within the B.A.A. Comet Section in the hope that this will en-
courage cometary studies. George Alcock of England was the first recipient of 
the Keedy Award for his discovery of Comet IRAS-Araki-Alcock in 1983, followed 
by Andrew Pearce of Australia for his numerous comet observations in 1984. The 
next recipient was Brian Manning of England for his highly accurate astromet- 
ric observations of comets in 1985. 	More recently, Tony Ward of England re- 
ceived this award for his valuable visual and photographic cometary work in 
1986. 	It is indeed a pleasure to see this award flourish, particularly when 
much greater astronomical awards exist. 	What is humbling to its founder and 
presenter, Mr. David R. Keedy, an amateur astronomer from the United Kingdom, 
is the fact that all the recipients--all skilled observers--have been most 
grateful to receive the award. 	Mr. Keedy hopes that astronomers from various 
countries will join the B.A.A. Comet Section in order to pursue worthy obser-
vational work on comets and thus become eligible to receive the Keedy award, 
thereby giving it a truly international flavor. 	[Received from D.R. Keedy; 
note that the award is restricted to members of the B.A.A. Comet Section. Ed.] 

PUBLICATIONS OF THE ASSOCIATION OF LUNAR AND PLANETARY OBSERVERS 

Available from: A.L.P.O., P.O. Box 16131, San Francisco, CA 	94116-- 
The A.L.P.O. Solar System Ephemeris: 1988. $6.00 in the United States, 
Canada, and Mexico; $7.00 elsewhere. 	100 pages of tables, graphs, and 
maps describing the positions and appearances of the Sun, Moon, each 
principal planet, the readily observable planetary satellites, Minor 
Planets, meteors, and comets. THIS IS NEARLY OUT OF STOCK. 

The A.L.P.O.'s Observing, Sections--1987/88. 	Free; just send a stamped, 
self-addressed enevlope. 	A 12-page description of each observing Sec- 
ion's personnel, projects, and publications. 

Available from: Walter H. Haas, 2225 Thomas Dr., Las Cruces, NM 88001--
Back issues of "The Strolling Astronomer" ( J.A.L.P.O. ). The following 
are still in stock but may not long remain so. 	Discounts can be ar- 
ranged for purchases over $20. 	Make payment to "Walter H. Haas." 	Vol- 
ume numbers are underlined, 	issue numbers are not, 	years 	are given in 
parentheses, 	and prices are per issue. 	Prices are $1.50 per issue un- 
less otherwise indicated. 

1 (1947); 	4, 	5, 	and 6. 8 (1954); 7-8. 	11 	(1957); 	11-12. 
14 (1960); 3-4. 	15 (1961); 	11-12. 18 (1964); 	11-12. 
19 (1965-66); 1-2, 	5-6, and 7-8. 20 (1967-68); 	1-2, 7-8, and 9-10. 
21 (1968-69); 3-4 and 7-8. 	22 (19 70-71); 	1-2, 	3-4, 	7-8, 	and 11-12. 
23 (1971-72); 3-4, 7-8, 9-10, and 11-1 2. 
25 (1974-76); 1-2, 	3-4, 7-8, 9-10, and 11-12. 
26 (1976-77); 1-2, 	3-4, 5-6, 9-10, and 11-12 	[each $1.75]. 
27 (1977-79); 3-4, 5-6, 7-8, 9-10, and 11-12 [each $1.75]. 
28 (1979-81); 1-2, 3-4, and 7-8 [each $1.75]. 
30 (1983-84); 3-4 and 7-8 [each $2.50] 
31 (1985-86); 1-2, 3-4, 5-6, 7-8, and 9-10 [each $2.50]. 
32 (1987- ); 1-2 and 5-6 [each $2.50]. 
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The naked-eye sunspot group associated with solar active region SESC 5060. Photographed by Ran-
Tatum using an 18-cm. (7-in.) refractor at f/30 and a Daystar Hydrogen-alpha filter tuned to the 

m2d, simulating a white-light view. Taken 1988 JUNE 28, 12h 53m U.T., with a 1/60-second exposure 
an Kodak TP 2415 Film. North at top. See also text on pages 260-262. 
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Address Changes. --Two existing staff members have moved recently. One 
is Lunar Recorder Jim Phillips, M.D., who is now located at 101 Bull Street, 
Charleston, South Carolina 29401. Also, Solar Recorder Randy Tatum has moved 
to 1108 Ocala Road, Richmond, Virginia 23229. Both new addresses are shown in 
the listing in the inside back cover of this issue. 

1989 Solar System Ephemeris. --We expect that the A.L.P.O. Solar System  
Ephemeris: 1989 will be available by the time that you receive this issue, 
and are now accepting orders. The format is similar to the 1988 edition, with 
the addition of a table of major occultations of stars by planets. 	Further 
information on our publications and on how to order them is given in our pub-
lications advertisement at the bottom of this page. 

Lunar Transient Phenomenon. --Dr. H. Varvoglis, of the University of 

6 

	

	 Thessaloniki, has recently forwarded a report of a bright flash in Palus Somni 
that was photographed from Greece on 1985 MAY 23. A full report should appear 
in a forthcoming issue of Icarus. He, and we, urge lunar observers to monitor 
this region at every opportunity in order to detect and confirm any possible 
repetitions of this event. 	Send both positive and negative observational re- 
ports to Lunar Recorder Winifred S. Cameron (address on inside back cover). 

Book by A.L.P.O. Recorders. --Two A.L.P.O. Recorders have had a book pub-
lished recently which fills a long-term need for both novice and advanced lun-
ar and planetary observers; the title is Introduction to Observing and Photo-
graphing the Solar System, published by Willmann-Bell, Inc., P.O. Box 35025, 

d 
	

Richmond, Virginia 23235. The current price is $US 19.95. The three authors 
are non-member Thomas A. Dobbins, Mars Recorder Donald C. Parker, and our late 
Mars Recorder Charles F. Capen. 	We heartily recommend this work as a source 
for observing methods: visual, micrometric, and, especially, photographic. 

PUBLICATIONS OF THE ASSOCIATION OF LUNAR AND PLANETARY OBSERVERS 

Available from: A.L.P.O., P.O. Box 16131, San Francisco, CA 	94116-- 
The A.L.P.O. Solar System Ephemeris: 1989. $6.00 in the United States, 
Canada, and Mexico; $8.50 elsewhere. Over 100 pages of tables, graphs, 
and maps describing the positions and appearances of the Sun, Moon, 
each principal planet, the readily observable planetary satellites, 
Minor Planets, meteors, and comets. 
An Introductory Bibliography for Solar System Observers. 	Free for a 
stamped, self-addressed envelope. A 4-page list of books and magazines 
about Solar System bodies and how to observe. 	The current edition was 
updated in August, 1988. 

Available from: 	A.L.P.O. Membership Secretary, P.O. Box 143, Heber 
Springs, AR 72543-- The A.L.P.O.'s Observing Sections--1988/89. Free; 
just send a stamped, self-addressed envelope. A 12-page description of 
each observing Section's personnel, projects, and publications. 

Available from: Walter H. Haas, 2225 Thomas Dr., Las Cruces, NM 88001--
Back issues of "The Strolling Astronomer" ( J.A.L.P.O. ). The following 
are still in stock but may not long remain so. 	Discounts can be ar- 
ranged for purchases over $20. 	Make payment to "Walter H. Haas." Vol- 
ume numbers are underlined, issue numbers are not, years are given in 
parentheses, and prices are per issue. 	Prices are $1.50 per issue un- 
less otherwise indicated. 

1 (1947); 4 and 6. 	8 (1954); 7-8. 	11 (1957); 11-12.  
14 (1960); 3-4. 	15 (1961); 11-12. 	18 (1964); 11-12. 
19 (1965-66); 1-2, 5-6, and 7-8. 	20 (1967-68); 1-2, 7-8, and 9-10. 
21 (1968-69); 3-4 and 7-8. 	22 (1970-71); 1-2, 3-4, 7-8, and 11-12. 
23 (1971-72); 3-4, 7-8, 9-10, and 11-12. 
25 (1974-76); 1-2, 3-4, 7-8, 9-10, and 11-12. 
26 (1976-77); 1-2, 3-4, 5-6, 9-10, and 11-12 [each $1.75]. 
27 (1977-79); 3-4, 5-6, 7-8, 9-10, and 11-12 [each $1.75]. 

-1--- 

28 (1979-81); 1-2, 3-4, and 7-8 [each $1.75]. 
29 (1981-83); 7-8 [each $2.00]. 
30 (1983-84); 3-4 and 7-8 [each $2.50]. 
31 (1985-86); 1-2, 3-4, 5-6, 7-8, and 9-10 [each $2.50]. 
32 (1987-88); 1-2, 5-6, and 9-10 [each $2.50]. 

279 

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



i; 	1111 1 , 

[III 1 
	S  t 

1:1 	I h 	P.' • Ili 1111111 tii, 
II

! 	1 Mk}, 

"i 
Wit lit  

WI:I:04.144"A .(11, 41114 

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



444$6:4"17-A': 
D 

0°BsF  
I  

Founded In 1947 

If 

ISSN 0039-2502 

he Journal Of The Association 
I Lunar And Planetary Observers 

De Strolling Astra/010er 

lume 33, Numbers 1-3 
	

Published January, 1989 

The April 14, 1987, 
penumbral lunar eclipse as 
seen from the Moon. Painted 
by Edwin Faughn, copyright 
1987. Near the Moon's North 
Pole, the Earth covered 
about three-quarters of the 
Sun's disk. See pages 32-35 
of this issue about the 
upcoming total lunar eclipse 
on February 20, 1989. 
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OBSERVING LUNAR DOMES 

By: Harry D. Jamieson 

In 1987 the A.L.P.O. Lunar Section revived the "Lunar Dome Survey." This Survey con-
firms previously suspected domes, identifies uncatalogued domes, and measures and identi-
fies dome characteristics. This is one research area where amateurs can contribute to our 
knowledge of the lunar surface. This paper describes the source material needed and the 
types of observations that can be made of these low-lying features. A dome classification 
system is outlined. Interested observers are invited to write Lunar Recorder Jim Phillips to 
find out more about, and to participate in, this program. 

Domes are low swellings on the lunar sur-
face that are similar to many shield volcanoes 
found on the Earth and Mars, and a detailed 
knowledge of their placement and physical 
characteristics can be of considerable value to 
selenologists in unraveling the history of the 
Moon. In 1962, the A.L.P.O. Lunar Section 
began a study of these features that lasted 
some 14 years and produced an incomplete 
listing of about 600 possible domes. The 
project's aim was to classify and describe 
these features while continuing to discover ad-
ditional ones. However, interest in lunar ob-
serving waned and the program went into a 
period of inactivity until 1987. At that time, 
Dr. Jim Phillips, the present director of the 
program, John Westfall, A.L.P.O. Director, 
and myself decided to try to revitalize the pro-
gram. The response has been very encourag- 
ing. 

Persons interested in observing domes can 
make a real contribution to our knowledge of 
the lunar surface. The observations needed are 
not difficult to make, and no special equip-
ment is needed. However, observers should be 
aware of the fact that domes tend to blend into 
their surroundings when they are more than 8° 
or 10° from the terminator. Thus, individual 
domes are usually visible only during a 16- to 
18-hour period after lunar sunrise and also be-
fore lunar sunset each month. 

Participants having access to professional-
quality lunar charts with have few problems in 
locating domes from their coordinates, and 
such charts can help in efforts to improve 
dome positions. This writer recommends the 
LAC charts, the Rectified Lunar Atlas, or per-
haps the Times Atlas of the Moon. Those hav-
ing copies of the old Orthographic Atlas of 
the Moon will find it more than adequate. 
[Another recommended set of charts is the 
Lunar Outline Charts produced by the Lunar 
and Planetary Laboratory of the University of 
Arizona. Ed.] It is also very useful, although 
not absolutely required, to have a current 
ephemeris. The Astronomical Almanac is 
available from several sources, and the 
A.L.P.O. Solar System Ephemeris can be ob-
tained from the A.L.P.O. (P.O. Box 16131, 
San Francisco, CA 94116) for $6.00 in the 
United States, Canada, and Mexico, or $8.50 
for other countries. 

The types of observations that are needed 
are simple to make: 

1. Position. You will be given each dome's 
position, but you should seek to reconfirm it. 
Many infrequently observed domes have in-
correct positions. 

2. Diameter. A dome's size is measured in re-
lation to a nearby crater of known diameter. 
This may be done by an eyepiece reticle or 
micrometer, or simply estimated by eye. 

3. Average Slope Angle and Height. The 
moment at which a dome appears to be one-
quarter covered by black (not gray) shadow is 
a very important time which should be noted 
carefully. It is at this time alone that the aver-
age slope angle and height can be computed 
because the Sun's altitude over the dome at 
that moment can be taken to equal the dome's 
average slope angle. Given this average slope 
and the dome's diameter, its height can be 
found easily. The equations for solar altitude 
and dome height are: 

sin A = sin B sin SB + cos B cos SB sin(C+L), 

where: 

A = elevation of the Sun; 
B 	Selenographic latitude of dome (from a 
good chart); 
SB = Selenographic latitude of the Sun (from 
an ephemeris); 
C = Sun's colongitude (from an ephemeris); 
L = Selenographic longitude of dome (from a 
good chart; east, in the direction of Mare 
Crisium, being taken as positive). 

To an acceptable degree of accuracy (i.e., ig-
noring the Moon's curvature), the dome's 
height is now simply: 

H 	R tan A, 

where; 

H = height of dome (feet or meters); 
R 	Radius of dome (feet or meters; from ob- 
servation type 2 above); 
A = Sun's altitude from the first equation. 

4. Maximum Slope Angle. This value is 
equal to the Sun's altitude when the last trace 
of shadow is observed at the foot of the dome 
in the lunar morning. Note that this determina-
tion should also be done in the lunar afternoon 
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and that the two values thus found may be dif-
ferent. 

5. Dome Classification. In 1964, John 
Westfall devised the dome classification sys-
tem that is still in use. [1] Such classification 
is necessary both to analyze statistically the 
characteristics and distribution of domes, and 
eventually to understand their orogeny. The 
full text of his paper is sent to new observers 
who write to Dr. Phillips, but a brief outline of 
the system here will serve to show how simple 
it is to use. The system assumes these basic 
criteria about domes: 

a. A dome is a discrete feature; not part of 
something else. 

b. A dome's ratio of major:minor axes 
(corrected for foreshortening) may not exceed 
2:1; this definition eliminates ridges. 

c. A dome may not have an average slope 
angle that exceeds 5°; this definition elimi-
nates hills and peaks. 

d. No single secondary feature (cleft, cra-
ter, etc.) may occupy more than 1/4 of the sur-
face area of a dome. 

The classification system itself is de-
signed to describe the physical characteristics 
of a dome by means of a combination of let-
ters and numbers. A brief outline of this sys-
tem is: 

Broad Category: 

D----Dome; 
DC--Dome complex (several domes in 

physical contact; e.g., Riimker). 

Surroundings: 

U 	Uplands; 
W 	Maria; 
UW 	Uncertain if uplands or maria. 

Plan; Major Axis is: 

1. Less than 5 kilometers; 
2. 5 to 20 kilometers; 
3. 20 to 35 kilometers; 
4. Over 35 kilometers. 

(Always try to give a more exact size in your 
written notes.) 

Border: 

a. Circular (major:minor axes 1.00-1.25); 
b. Elliptical (major:minor axes 1.26-2.00); 
c. Polygonal; 
d. Irregular; 
e. Too ill-defined to classify.  

Profile--Average Slope: 

5. Gentle (under 2°); 
6. Moderate (2°-5°). 

Profile--Cross Section: 

f. Hemispherical; 
g. Flat summit (platykurtic); 
h. Sharp summit (leptokurtic); 
i. Multiple summit (more than one sum-

mit, but of a single type); 
f. Hemispherical--Asymmetric; 
g'. Flat summit--Asymmetric; 
h'. Sharp summit—Asynunetric; 
i'. Complex summit (more than one sum-

mit and of different types). 

Surface Detail--Type: 
7. Depression (pit, craterlet, or saucer); 
8. Elevation (hill, ridge, or peak); 
9. Cleft or valley; 
0. No observable detail. 

Surface Detail--Position: 

j. Central; 
k. Off-center; 
m. On margin; 
n. Transversal (crosses dome); 
p. More than one such feature. 

An example of the system in use would be 
DW/2b/6f/7j9m8p. Translated, this describes: 
A dome on a mare, 5 to 20 kilometers in di-
ameter, elliptical in shape, with an average 
slope angle between 2° and 5° and a hemi-
spherical cross section. Its surface contains a 
central depression, a cleft that cuts across its 
margin, and several elevations. 

This classification system describes 
domes only in the most general terms; and 
drawings, photographs, and written descrip-
tions are also very valuable and should be in-
cluded whenever possible. Any reader inter-
ested in participating in our Lunar Dome 
Survey should send a stamped, self-addressed 
envelope to: Jim Phillips, M.D., 101 Bull St., 
Charleston, SC 29401. 

Reference: 

1. Westfall, John E. "A Generic Classification 
of Lunar Domes." J.A.L.P.O., 18, Nos. 1-2 
(July, 1964), 15-20. 
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contact, the eclipse will last up to 2.1 hours, 
so check more detailed predictions for when 
the eclipse begins and ends for your locality. 

Perhaps the most useful work for ama-
teur observers for this eclipse will be photo-
graphing the Moon's profile. Make sure the 
accurate orientation of your photographs is 
indicated and send them to Eclipse Recorder 
Francis Graham at the address on the inside 
back cover. 

Other Lunar Events 

A total lunar eclipse will occur on 
February 20th, and is described in a separate 
article following this one. Also during this pe-
riod, the Moon will pass near the Pleiades star 
cluster, and will occult the bright stars Antares 
and Regulus as well as the Planet Mercury. 

The first Pleiades passage by the Moon 
is on 1988 FEB 13, at about 10h U.T. with a 
55-percent illuminated waxing Moon; the 
zone of visibility is Alaska and NE-most Asia. 
The next passage, on MAR 12, near 10h, can 
be seen from Alaska and most of Asia; the 
Moon is a 31-percent waxing crescent. 
Finally, the third passage is on APR 09, near 
00h, and can be seen from the N central and 
NE United States and central and E Canada; 
the Moon will be a thin 12-percent sunlit wax-
ing crescent. 

Lunar occultations of Antares (ca. +0.9 
magnitude) occur on FEB 01 and 28, MAR 
28, and APR 24. Regulus (magnitude +1.35) 
is occulted on FEB 20, MAR 19, and APR 15. 

The occultation of Mercury happens on 
March 6th at about 04h U.T., when the planet 
is at magnitude -0.1 and 23° W of the Sun. 
This event will be visible from E Africa and 
much of Asia, as shown in Figure 34 (upper 
right). 

Figure 34. Area of visibility of the lunar oc-
cultation of Mercury on 1989 MAR 06. 
(Figure 34 is reproduced from the A.L.P.O. 
Solar System Ephemeris: 1989.) 

Comets and Meteors 

No bright comets are forecast for this 
three-month period, the two brightest (P/Gunn 
and Shoemaker-Holt-Rodriquez) being pre-
dicted to be about 12th magnitude. 

As for the regular meteor showers, unfor-
tunately the Moon will interfere at the time of 
their maxima. The Delta Leonids will peak on 
February 27, with a lunar age of 20 days (the 
shower lasts from February 6-March 19). The 
Sigma Leonids have their maximum on April 
17 (duration March 21-May 13), with an 11-
day Moon. The Sigma Leonids will thus prob-
ably be best seen shortly before dawn, when 
the Moon has set. Finally, the Lyrids reach 
maximum on April 21.8 (duration 2 days) 
with a 16-day Moon. 

OBSERVING THE NEXT TOTAL LUNAR ECLIPSE: 1989 FEB 20 

Eclipse Events 

On February 20th, 1989, the Earth's first 
total lunar eclipse since October, 1986, will 
be visible from about half the Earth; the 
Pacific Basin; western North America, 
Australasia, most of Asia, and parts of 
Africa. The event's umbra! magnitude is 
1.279 (meaning that, at mid-eclipse, the por-
tion of the Moon's limb outermost in the 
umbra is 0.279 lunar radii inside the umbral 
edge). This eclipse's various phases occur 
approximately as in the schedule on the 
right-hand side of Figure 35 (p. 33). These 
predictions assume a 2-percent enlargement 
of the umbra due to the Earth's atmo-
sphere. 

Note that the times given in Figure 35  

are in Universal Time, which should be ap-
propriately corrected if one wishes to ex-
press them in one's local time (see p. 30). 
This means that some areas, such as New 
Zealand, will see part of the eclipse on 
February 21st! 

The two penumbral contacts are unob-
servable. Observers may see slight penum-
bral shading on the Moon's southeast (celes-
tial directions are used throughout this 
paper) limb starting near 13h and on the 
western limb up to about 18h. The first and 
second umbral contacts mark the start and 
end, respectively, of the first partial umbral 
phase. Totality falls between the second um-
bral contact and the third umbral contact. 
Another partial umbral phase occurs be-
tween the third and fourth umbral contacts. 
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P1 	First Penumbral Contact; 
12h 29.8m 

Ul = First Umbral Contact; 
13h 43.4m 

U2 .= Second Umbral Contact 
(begin totality); 14h 55.7m 

	Middle of the Eclipse; 
15h 35.3m 

U3 	Third Umbral Contact 
(end totality); 16h 15.0m 

U4 = Fourth Umbral Contact; 
17h 27.2m 

P4 -= Fourth Penumbral Contact; 
18h 41.0m 

Figure 35. Conditions of visibility of the total lunar eclipse on 1989 FEB 20. 

4h 

ar 

oc- 
06. 
.0. 

his 
inn 
re- 

or-
of 

on 
the 
'he 
>ril 
t 1 

en 
ch 
✓s) 

In Figure 35, the region where all phases 
of the eclipse can be seen is labeled 
"Visibility Zone," and includes Australia and 
the eastern half of Asia. West of this area, the 
beginning of the eclipse will not be visible, 
with the labeled lines indicating where a par-
ticular phase takes place at moonrise. East of 
the "Visibility Zone," the end of the eclipse 
will not be visible, and the labeled lines indi-
cate where eclipse phases occur at moonset. 
Thus, some of totality will be visible from 
western Asia, eastern Africa, the European 
Soviet Union, and northwestern North 
America, in addition to the "Visibility Zone." 

Figure 36. Edge of umbral shadow (enlarged 2 
percent) at each of the four umbral contacts 
during the total lunar eclipse of 20 FEB 1989. 
Celestial and lunar north and the positions of 
20 selected craters are also plotted. 

To the lower left) is a diagram of the 
Moon (Figure 36), showing the position of the 
edge of the umbra at each of the four umbral 
contacts, labeled as in Figure 35. Celestial 
north is to the top ("Nc"), with lunar north off-
set to the left ("NI"). The numbers on the 
Moon's face refer to craters recommended for 
umbral contact timings (see p. 35). 

Watch for the first umbral contact with 
the Moon's limb near position angle 134° (ce-
lestial southeast). The fourth (last) umbral 
contact will be near position angle 279° (ce-
lestial west). 

Eclipse Observations 

It has been long enough since the last 
total lunar eclipse that even enthusiasts may 
have forgotten the many scientifically inter-
esting types of observations that can be made 
on these occasions. One reason why such ob-
servations are of value is that each lunar 
eclipse is unique and such factors as the de-
gree of darkening and coloration are impossi-
ble precisely to predict. 

Thus, we can always use general descrip-
tions of the appearance of the Moon through-
out the eclipse, whether recorded through 
written comments, drawings, photographs, 
videotapes, or photometer readings. Some of 
these observations can be done easily with 
binoculars or even with the naked eye. This 
includes sketches of the pattern of light and 
color on the Moon's disk at various times dur-
ing the eclipse. Near mid-eclipse, it is stan-
dard procedure, with binoculars or the naked 
eye, to estimate the Danjon Luminosity (L) 
according to the following scale: 

L = 0 Very dark eclipse; Moon almost invis-
ible, especially at mid-eclipse. 

L = 1 Dark eclipse, gray or brownish colora-
tion; details distinguishable only with 
difficulty. 
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L = 2 Deep red or rust-colored eclipse, 
with a very dark central umbra and 
the outer edge of the umbra rela-
tively bright. 

L = 3 Brick-red eclipse; usually with a 
bright or yellow rim to the umbra. 

L = 4 Very bright copper-red or orange 
eclipse; with a bluish very bright 
shadow rim. 

Experienced observers may wish to 
make fractional estimates, such as L = 2.7 or 
L 3-1/2. 

"Danjon estimates" are a form of qualita-
tive photometry. Quantitative visual photome-
try of the entire disk of the eclipsed Moon can 
be done by comparing the Moon with a bright 
star. To do this, though, we need to make the 
Moon appear small and star-like and, except 
during totality with a dark eclipse, probably 
will have to make the Moon fainter as well. 

Reversed binoculars can do both jobs. 
Assuming a 25-percent light loss in the instru-
ment, the amount of apparent lunar dimming 
is a function only of the magnification of the 
binoculars (not the aperture), with the follow-
ing magnitudes dimming: 

6X.. 4.2 magnitudes 11X.. 5.5 magnitudes 
7X.. 4.5 12X.. 5.7 
8X.. 4.8 16X.. 6.3 

10X..5.3 20X.. 6.8 

The Moon's image may also be reduced 
and dimmed by reflection in a convex mirror, 
such as a Christmas-tree ball. The further the 
eye is from the surface, the greater the dim-
ming, following the formula: 

AM 	K - 5 log R, 

where: AM is the apparent dimming in stellar 
magnitudes, K is a constant to be found by 
observing the Full Moon (magnitude -12.7) 
either just before or just after the eclipse, and 
R is the distance from the eye to the reflector 
surface, measured in whatever units are con-
venient. 

Those equipped with photoelectric pho-
tometers may do spot photometry of selected 
bright lunar craters at frequent intervals 
throughout the eclipse. Such observations 
allow us to map the brightness variations 
within the umbra. If one does multiband pho-
tometry, color variations can also be mapped. 
Photoelectric spot photometry of past eclipses, 
particularly during the penumbral phases, has 
provided objective evidence of lunar tran-
sient phenomena. 

Naturally, for any quantitative photome-
try, one or more bright comparison stars or 
planets are needed. There will be no handy 
bright planets anywhere nearby, but it is fortu-
nate that the eclipsed Moon will be very near 
the star Regulus (visual magnitude +1.35, 
spectrum B7 Vn). Actually, Regulus will be 
occulted by the Moon before the eclipse from 
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Figure 37. The sky background of the totally eclipsed Moon on 1989 FEB 20, at 15h 35m 
U.T. (mid-eclipse) as seen from Honolulu, Hawaii. Note the bright star Regulus to the upper 
right of the Moon. North at top. Field 84° in width. Plot generated by Voyager program, © 
Carina Software. 
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locations in the central or northeastern Pacific 
Ocean. (For example, where D indicates dis-
appearance and R reappearance, the Universal 
Times of the occultation for Honolulu will be 
D 10h 47m, R 11h 43m; and for Kyoto will be 
D 09h 05m, R 09h 59m.) The position of the 
Moon in the sky at the time of mid-eclipse is 
plotted in Figure 37 (p. 34). 

Another type of relatively simple obser-
vation is umbra! contact timings. The umbra 
is enlarged by an amount that is variable for 
each eclipse, and this value is found by such 
timings. Given sufficient timings, we can find, 
not only the degree of enlargement, but the 
amount of ellipticity of the umbra as well. A 
moderate-size telescope (10-40 cm.) at about 
40-100x is quite appropriate for this. One ap-
proach is to time the four umbral contacts 
with the Moon's limb; the approximate times 
of which are given in Figure 35 (p. 33). It is, 
however, probably more accurate to time 
when prominent craters either enter the umbra 
(immersion) or leave it (emersion). For large 
craters, it is best to time when the umbra edge 
first and last touches the crater and then to 
take the mean of these two times. The 20 rec-
ommended craters for this purpose are plotted 
in Figure 36 (p. 33) Their names and immer-
sion (i) and emersion (e) Universal Times 
(rounded off to the nearest 5 minutes) are as 
follows: 

1. Grimaldi (13h 45m i; 16h 25m e) 
2. Aristarchus (14h 05m i; 16h 25m e) 
3. Kepler (14h OOm i; 16h 30m e) 
4. Copernicus (14h 10m i; 16h 40m e) 
5. Pytheas (14h 15m i; 16h 35m e) 
6. Timocharis (14h 20m i; 16h 40m e) 
7. Tycho (14h OOm i; 16h 50m e) 
8. Plato (14h 35m i; 16h 35m e) 
9. Aristoteles (14h 40m i; 16h 45m e) 
10. Eudoxus (14h 40m i; 16h 50m e) 
11. Manilius (14h25m i; 16h 55m e) 
12. Menelaus (14h30m i; 16h 55m e) 
13. Plinius (14h 35m i; 17h OOm e) 
14. Taruntius (14h 40m i; 17h 15m e) 
15. Proclus (14h 45m i; 17h 10m e) 
16. Gassendi (13h 50m i; 16h 35m e) 
17. Birt (14h 05m i; 16h 50m e) 
18. Abulfeda E (14h 15m i; 17h OOm e) 
19. Nicolai A (14h 15m i; 17h 05m e) 
20. Stevenus A (14h 30m i; 17h 20m e). 

Before the eclipse, review the Moon's ap-
pearance and be sure that you can unambigu-
ously identify whichever of the above craters 
you wish to use in making umbral contact tim-
ings. 

Lunar transient phenomena (LTP) 
may be looked for visually, photographically, 
or with photoelectric photometry. For exam-
ple, some lunar rocks may fluoresce under  

short-wave solar radiation that reaches lunar 
areas during the penumbral phases when the 
reflected solar light is reduced. Also, eclipse-
induced changes in light and dark tonal patch-
es have sometimes been reported. In alphabet-
ical order, some features where eclipse-related 
LTP have been reported are: Alphonsus, 
Aristarchus and vicinity, Atlas, Byrgius, 
Censorinus, Conon, Delambre, Eratosthenes, 
Euler, Grimaldi, Kepler, Linn& Manilius, 
Menelaus, Messier and Messier A, Plato, 
Plinius, Proclus, Pytheas, Riccioli, Romer, 
Schickard, Staler, and Tycho. 

Whatever your form of observation of 
this fairly rare event, be sure to send your re-
sults to: Francis G. Graham, A.L.P.O. Lunar 
Recorder--Eclipses, P.O. Box 209, East 
Pittsburgh, PA 15112 U.S.A. 
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THE NEW LUNAR DOME SURVEY: 
THE HORTENSIUS-MILICHIUS-TOBIAS MAYER REGION 

By: Jim Phillips, M.D., A.L.P.O. Lunar Recorder 

ABSTRACT 

Lunar domes are somewhat mysterious, low discrete swellings, chiefly located in the 
lunar maria. The original A.L.P.O. Lunar Dome Survey, active from 1962-70, was revived in 
1986. This report presents our present knowledge of the dome concentration found near the 
craters Hortensius, Milichius, and Tobias Mayer in the Oceanus Procellarum. A comprehen-
sive, annotated list of lunar domes in this region is included, along with a number of draw-
ings and photographs of these features. 

Lunar domes are curious, somewhat mys-
terious features. They are, as the name im-
plies, dome-like swellings found upon the 
lunar surface. They appear to be located pri-
marily, although not exclusively, within the 
lunar maria. These objects are elusive because 
they have very gentle slope angles, making 
them visible only when near the lunar termi-
nator. In fact, domes tend to blend into their 
surroundings when they are more than 8-10° 
from the terminator. This explains why many 
domes are not visible on Lunar Orbiter photo-
graphs, because these photographs were taken 
under a moderately-high Sun. [4, 6] 

While no single definition will ever work 
all the time, a working definition of lunar 
domes was set forth by John Westfall in 1964, 
when he simply stated that a lunar dome is a 
discrete regular swelling whose ratio of major 
axis:minor axis, when corrected for foreshort-
ening, does not exceed 2:1, and whose maxi-
mum slope, not including secondary features, 
does not exceed 5°. A dome complex is de-
fined as any object similar to a dome which 
has two or more contiguous swellings or an ir-
regular vertical profile. [4, 30] 

What a lunar dome really represents is not 
known. Goodacre classified them under 
"Isolated Mountains" in the introduction of 
his book, The Moon (1931, p. 22). He stated 
that "Another class of elevations which, 
though few in number are of the highest inter-
est, exist. These are the dome or bubble-
shaped hills, some of which have crater-like 
openings on their summits. . .The nature of 
these objects is at present obscure." [10] In 
1908, W.H. Pickering suggested that the dome 
near Kies represented a shield volcano. [Cited 
in 2, p. 392] Many domes have central crater 
pits, and the presence of a crater pit would be 
consistent with this theory. Not all domes 
have crater pits on their surfaces, however, 
and lava flows consistent with shield volcanos 
are not seen. Another suggestion, therefore, is 
that domes represent surface upheaval by un-
derlying forces, perhaps molten magma. The 
surface pit is then formed by collapse or ex-
plosion. [2] 

In 1962, the Association of Lunar and 
Planetary Observers (A.L.P.O.) initiated a  

study of lunar domes, with Harry D. Jamieson 
named as Recorder. The study was joined by 
the British Astronomical Association (B.A.A.) 
Lunar Section under the leadership of W.L. 
Rae, and a joint A.L.P.O.-B.A.A. Lunar Dome 
Survey was begun. The first edition of a joint 
A.L.P.O.-B.A.A. catalog was published in 
May, 1965. [18] Lunar dome observations 
continued after this, and a catalog of 134 
domes was published by the A.L.P.O. in 
February, 1969. [ 7] In January, 1970, an addi-
tional 15 domes were added and a map was 
published. [5] After this, while observations 
continued, no further catalogs or maps were 
published, and a final catalog was never pro-
duced. 

In 1986, after a long lapse, I, with the help 
of Harry Jamieson and John Westfall, decided 
to reopen the lunar dome program with the 
primary goal of "cleaning up" the large num-
bers of observations and data which never had 
been reduced. The final goal is to publish a 
lunar dome catalog based on observations 
from the period described above, supplement-
ed by more recent observations, and a detailed 
lunar map on which these domes are plotted. 

To prepare for the New Lunar Dome 
Survey (NLDS), I obtained the files from the 
A.L.P.O., which contained observations of ap-
proximately 600 confirmed or suspected lunar 
domes. These objects were plotted on the 
Lunar Quadrant Maps after receiving permis-
sion for republication from the University of 
Arizona Press and from Sky Publishing 
Corporation. One symbol (,) was used to indi-
cate the domes taken from the catalog of 149 
domes published by the A.L.P.O., and a sepa-
rate symbol 4-) was used for unconfirmed 
domes. This constituted the working map for 
the NLDS. The project is now carried out by 
amateurs who are willing to observe these ob-
jects and to classify them. 

Looking over the working map, it is easy 
to see that several areas appear cluttered. One 
such area is the Hortensius-Milichius-Tobias 
Mayer region in Oceanus Procellarum, shown 
in Figure 11 (p. 62). This region has been 
studied by lunar observers for many years, 
and contains a large number of domes. An ob-
servation of the domes north of Hortensius by 
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Figure 11. New Lunar Dome Survey (NLDS) working map of the Hortensius-Milichius-
Tobias Mayer region in Oceanus Procellarum. Identifying numbers are those used by the 
NLDS. South is at the top, lunar west (i.e., the direction of Grimaldi) to the right. The square 
grid shown has a spacing of 0.1 lunar radii (i.e., 173.8 km.). The base map is the Lunar 
Quadrant MAP II, published by the University of Arizona Press. Symbols explained on p. 61. 

Schlumberger was published in Goodacre's 
The Moon (p. 127), and is reproduced here as 
Figure 12 (p. 63). S.R.B. Cooke's 1935 obser-
vations of many of these domes were pub-
lished in the B.A.A. Memoir, Vol. 36, Part I 
(1947). Cooke recorded seventeen domes. 
K.W. Abineri made observations of this area 
on 1949 APR 8, recording twenty domes. 
Abineri confirmed the existence of Cooke's 
domes, although some differences were noted. 
[27] Domes in this area are also present in the 
first catalog of lunar domes published by 
Moore and Cattermole (see Figures 15 and 
16; p. 66). [24]. In addition, numerous articles 
on this region have been published by observ-
ers both from the A.L.P.O. and the B.A.A. 
Figures 13 and 14 (pp.64 and 65) show this 
region as charted by W.L. Rae in 1964 and 
S.R.B. Cooke in 1935 respectively. [27] 

Using articles and observations from the 
Journal of the Association of Lunar and 
Planetary Observers, the Journal of the 
British Astronomical Association, The Moon, 
and Sky & Telescope, in addition to many 
other, unpublished observations from the 
A.L.P.O. files, I have tried to clarify our 
present knowledge of domes in this region. 
Besides reports by amateur observers, I have 
paid special attention to the Times Atlas of the 
Moon, Kopal's New Photographic Atlas of the 
Moon; the Copernicus Quadrangle of the 
Moon by H.H. Schmitt, N.U. Trask, and E.M. 
Shoemaker (LAC-58), the Kepler Quadrangle 
of the Moon by R.J. Hackman (LAC-57), and 
Gerard P. Kuiper's Photographic Lunar Atlas. 
[3, 8-9, 12-22, 25-29] Several of these are 
shown here as Figures 17-19 (pp. 67-68 and 
70) and the front cover. 
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Figure 12. 
Drawing of 
domes north of 
Hortensius by 
Schlumberger 
on 1930 APR 
08. Reproduced 
from The Moon 
by Walter 
Goodacre 
(1931). South 
at top. 

I decided, if at all possible, to retain the 
domes from the original catalog's list of 149, 
published by the A.L.P.O., without making 
changes. These domes represent our 
"Messier's List;" and even if some might, 
under great scrutiny, not hold up as classical 
examples of domes, this list is of historical 
importance and I believe that it should remain 
unchanged at least for now. Each dome or 
suspected dome on our working map was 
compared to the sources described above. The 
results of this comparison are given in Table 1 
(pp. 69-70). The only domes that I have added 
to the list are those which were present on the 
U.S. Geological Survey charts, although not 
on our working map, and which have been 
confirmed photographically. I have also added 
the small group of four domes south of 
Hortensius. A drawing, which I believe repre-
sents the most accurate chart of lunar domes 
in this region to date, is given here as Figure 
21 (p. 72). This drawing is based upon chart 
E4-a in Kuiper's Photographic Lunar Atlas, 
and the domes have been drawn in as accu-
rately as possible. 

The domes north of Hortensius and those 
near Milichius are consistently shown on all  

photographs inspected. I have dubbed the six 
domes north of Hortensius the "Schlumberger 
Domes" because of his drawing of them. [10] 
Schlumberger discovered the summit crater-
lets on these domes. Dome No. 475 is sug-
gested as a whitish patch in Kuiper's 
Photographic Lunar Atlas, but more observa-
tions are needed. Dome No. 488 is also 
present on photographs of the area, but there 
is some question about how steep its slope 
angle is. 

One region of confusion is that south of 
Tobias Mayer. Here, there is a discrepancy 
between our observations, The Times Atlas of 
the Moon, and the U.S. Geological Survey 
charts. Certainly, these detailed charts are ex-
tremely accurate. Interestingly, an important 
aspect of this survey was to see if those charts 
were indeed so accurate that the New Lunar 
Dome Survey (NLDS) would be redundant; 
only re-confirming those domes already indi-
cated on the U.S. Geological Survey charts. 
Clearly, while these charts are very good, they 
do not accurately depict all the lunar domes in 
this region. First, Dome No. 471 is clearly 
seen on our chart, and in photographs, as hug-
ging the mountain range to its east. This dome 
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Figure 13. Domes near Hortensius and Milichius as mapped by W.L. Rae in 1964. South at 
top, lunar west to right. 

is depicted inaccurately on the U.S. Geologi-
cal Survey chart, as can be seen by comparing 
Figures 18 and 19 (pp. 68 and 70) and the 
front cover. In fact, our final map contains 
domes not noted on the U.S. Geological 
Survey charts. Several domes are missing in 
difficult areas. The cluster of domes in Tobias 
Mayer P is shown as only two elongated 
dome-like areas, instead of being accurately 
depicted as was done by Cooke in 1935 (see 
Figures 14, 17, and 19; pp. 65, 67, and 70) 
and the front cover. These domes are not 
shown at all on the Times Atlas! The domes 
indicated as "A" and "B" were added to the 
list because of their presence on the U.S. 
Geological Survey charts. They are also 
present on plates E4-a and E4-d (Y) in 
Kuiper's Photographic Lunar Atlas (see 

Figure 19, p. 70, and the front cover), and I 
observed "A" clearly on 1988 DEC 18, using 
a 6-inch (15-cm.) f/12 apochromat. This ob-
servation allowed me to correct the position of 
"A" as is shown with an arrow on the map 
(Figure 21, p. 72). As we have already said, 
the cluster of four domes (No. 29 on Figure 
13; above) was also added. 

The cluster of three small domes, Nos. 
485-487, is suggested on a drawing made by 
Harold Hill on 1988 FEB 27, using a 10-inch 
(25-cm.) f/6 reflector. I observed this area on 
1988 DEC 18 with a 6-inch (15-cm.) f/12 
apochromat; the seeing was 6, occasionally 
settling down to 7-8 for a few seconds at a 
time [seeing is on the A.L.P.O. scale, ranging 
from 0 for worst to 10 for best]. The cluster of 
three domes was glimpsed on several occa- 
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Figure 14. Domes near Milichius and Tobias Mayer as mapped by S.R.B. Cooke in 1935. 
South at top, lunar west to the right. 

sions and was held steadily on one. The clus-
ter is seen on Plate E4-d (Y) of Kuiper's 
Photographic Lunar Atlas, shown here on the 
front cover. Dome No. 497 is a difficult ob-
ject, located in an area of hills. Additional ob-
servations of these objects are suggested. 

Other domes are confirmed as indicated in 
Table 1; domes Nos. 436, 447, 459, 462, 475, 
484, 490, 494, and 502 were deleted. 

The Hortensius-Milichius-Tobias Mayer 
region of the Moon contains a vast field of 
lunar domes and has been mapped by many 
observers in the past. In the 1960's and early 
'70's, observations by amateur astronomers  

added significant numbers of potential domes 
to this region. These observations, however, 
remained unconfirmed within the A.L.P.O. 
files until 1986, when the New Lunar Dome 
Survey was begun. Figure 21 (p. 72), a de-
tailed chart of lunar domes within this region, 
is the result of a detailed investigation of these 
objects, using the sources already mentioned. 
Questions remain, additional observations are 
warranted; and, no doubt, domes are yet to be 
discovered. Even so, this chart, felt to be the 
most accurate of this region's domes yet pub-
lished, is presented to the A.L.P.O. as a guide 
to this region for the active lunar observer. 
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Figure 15. Domes near 

le 
Hortensius drawn by 
Moore and Cattermo 
(1957). South at top, 
lunar west to the right. 

Figure 16. Domes near 
Tobias Mayer drawn by 

le 

ht. 

Moore and Cattermo 
(1957). South at top, 
lunar west to the rig 
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Figure 17. Reduced 
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scale 1:1,000,000. The 
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spacing is 2°. North at 
top, lunar west to the 
left. Features identified 
as domes are in dark 
grey, with the larger 
units labeled "Ipd." 
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spacing is 2°. North at 
top, lunar west to the 
left. Features identified 
as domes are in dark 
grey, labeled "Pd." 
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Table 1. Domes in the Hortensius-Milichius-Tobias Mayer Region. 

Dome 	Xi, Eta* 
Number Coordinates 

Source * 
Comments Kuiper Kopal Times Atlas Ouadrangle 

29 	.47 +.1 	Yes 	Yes 	No 	Yes 
435 -.449+.132 Yes Yes No No (hill) Rae: "Small, round dome W. 

(E.) of the Hortensius group, 
first suggested by Rae." 

436 -.449+.132 No No No No Deleted. 
438 -.452+.122 Yes Yes Yes Yes 
439 -.450+.207 Yes Yes No Yes 
440 .458+.130 Yes Yes Yes Yes 
442 -.458+.137 Yes Yes Yes Yes 
443 -.462+.132 Yes Yes Yes Yes 
444 -.466+.124 Yes Yes Yes Yes 
446 -.472+.125 Yes Yes Yes Yes 
447 -.473+.134 No No Yes No Deleted. 
449 -.446+.242 Yes Yes No No 
451 -.483+.157 Yes Yes N.R. Yes 
452 ..474+.242 Yes Yes No See note 452 and 453 shown as one. 
453 -.475+.244 Yes Yes No to right. It 	II 	II 	 II 	II 

454 -.476+.238 Yes Yes No See note 454 and 455 shown as one. 
455 ..478+.242 Yes Yes No to right. 11 	II 	PI 	 II 	 It 

457 .489+.220 Yes Yes Yes Yes 
459 ..485+.235 No No No No Deleted. 
462 -.489+.217 No No No No Deleted. 
465 -.493+.236 Yes Yes Yes Yes 
467 -.497+.218 Yes Yes No No Ricker (1967). Rae (1964) 
469 -.499+.238 Yes Yes Yes Yes 
470 -.510+.175 Yes Yes Yes Yes 
471 ..502+.227 Yes Yes Yes but 

incorrect 
Yes but 
incorrect 

472 .506+.221 Yes Yes Yes Yes 
473 -.508+.200 Yes Yes Yes Yes 
474 -.503+.245 Yes Yes Yes Yes 
475 -.511+.186 (a) No No No Deleted. 
477 -.506+.220 (b) No No No ? Suspected on H. Hill's 

drawing of 1988 APR 26. 
479 -.510+.229 Yes Yes No No 
481 -.515+.228 Yes Yes Yes Yes 
482 -.516+.225 Yes (c) No No 
483 -.538+.197 Yes Yes N.R. Yes 
484 -.527+.141 No No N.R. No Deleted. 
485 -.520+.225 (d) No No No 
486 -.522+.223 (d) No No No H.Hill 1988 FEB 27. 

Phillips 1988 DEC 18. 
487 -.523+.227 (d) No No No 
488 -.532+.166 Yes Yes No No (hill) Rae: "Small round dome NE 

(NW) of Milichius A...Moore 
[saw it as] a dome-like hill. 
Heath as a suspect hill." 

490 ,.525+.223 No No No No Deleted. 
494 -.536+.136 No No No No Deleted. 
495 -.538+.197 Yes Yes Yes Yes 
500 •.528+.247 (e) (f) Yes but 

difficult 
Yes 

502 -.537+.204 No No No No Deleted. 
A -.473+.206 Yes No No Yes Observed 1988 DEC 18 with 6-

inch (15-cm.) f/12 apochromat. 
B -.428+.235 Yes (g) Yes Yes Major:minor Axis >2:1 

* See notes on p. 70. 
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Notes: 

Xi (t) and Eta (n) are rectangular coordinates, with their origin at the mean apparent center of 
the disk,given in units of the lunar radius. Xi is positive to the lunar east (the direction of Mare 
Crisium) and negative to the west; Eta is positive to the north and negative to the south. 

Kuiper--Kuiper, G. Photographic Lunar Atlas. 
Kopal--Kopal, Z. A New Photographic Atlas of the Moon. 
Times Atlas--Lewis, H.A.G.The Times Atlas of the Moon. 
Quadrangle--U.S. Geological Survey, Copernicus and Kepler quadrangles. 

N.R.--Not recognizable as a dome. 

(a) Not clear; whitish patch on Plates E4-d (Y) and E4-a. 
(b) Suggestion on Plate E4-a; present on E4-d (Y). 
(c) Yes; double with Dome 481. 
(d) Suggested on Plates E4-b and E4-a; present on E4-d (Y). 
(e) ? Whitish patch. 
(f) Whitish patch. 
(g) No; in shadow. 

Figure 19. The dome-
rich region near the 
craters Hortensius, 
Milichius, and Tobias 
Mayer. Hortensius is 
the largely-shadowed 
crater in the upper left; 
Milichius is slightly 
left of center; while 
Tobias Mayer is the 
large ring with a floor 
peak near bottom cen-
ter. Afternoon lighting 
Reproduced from Plate 
51 of Z. Kopal, New 
Photographic Atlas of 
the Moon, taken with 
the 43-inch (109-cm.) 
reflector of Pic du 
Midi Observatory on 
1965 SEP 20. South at 
top, lunar west to the 
right. 
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Figure 20. The Hortensius-Milichius region, with the crater Hortensius near top center and 
Milichius to the right of center. Reproduced from Plate E4-a of: G.P. Kuiper, Photographic 
Lunar Atlas. McDonald Observatory plate M191, taken on 1956 AUG 30 at 11h 51m U.T. 
Afternoon lighting conditions with south at top and lunar west to the right. The colongitude (lon-
gitude of the sunrise terminator) is 201°.9. 
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Figure 21. Map by J.H. Phillips of dome fields in the Hortensius-Milichius-Tobias Mayer re-
gion. The identifications of selected domes are as given in Table I (pp. 69-70). South at top, 
lunar west to right. Note scale in lower right. Base map: Plate E4-a, G.P. Kuiper, Photographic 
Lunar Atlas (McDonald Observatory plate M191, 1956 AUG 30, 11h 51m U.T., colongitude 
201°.9). See also text on pp. 63-65. 
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OBSERVATIONS OF LUNAR DOMES NORTH-NORTHWEST OF MILICHIUS: 
AN INTERPRETATION 

By: Jim Phillips, M.D., A.L.P.O. Lunar Recorder 

ABSTRACT 

British amateur Harold Hill observed several domes north-northwest of the crater 
Milichius on two dates in 1988. Although the apparent differences between his two drawings 
may appear to be due to differences in familiarity and in seeing conditions, a more likely ex-
planation is lighting differences due to changes in the selenocentric solar latitude. Mr. Hill's 
drawings confirm a number of elusive domes in this region. 

Lunar domes are often difficult to observe 
because they may be impossible to see when 
very far from the terminator, because they 
blend so easily with surrounding terrain. 
Exceptions exist. The "Schlumberger Domes" 
(the six prominent domes north of Hortensius) 
and the dome west ["IAU" west; toward 
Grimaldi] of Milichius are relatively easy to 
spot. These domes have above-average slope 
angles which make them unusually prominent. 

The cluster of domes north-northwest of 
Milichius have very gentle slope angles and 
are difficult to observe even when near the 
terminator. Trying to map this particular re-
gion has been a challenge, and this effort is re-
ported in the previous article. [2] In particular, 
the reader should consult Figure 21 (p. 72) of 
that article, where the domes discussed here 
are mapped with their identification numbers. 
I have used maps, photographic atlases, and 
catalogs, as well as observations by talented 
and experienced amateur astronomers. Two 
such observations were sent to me recently by 
Mr. Harold Hill, the noted British amateur, 
and are shown here as Figures 22 and 23 (p. 
74). 

His observations are of the region north-
northwest of Milichius. Interestingly, as Mr. 
Hill has pointed out, while the Sun's seleno-
graphical colongitudes were nearly identical 
on the two dates (032°.8-033°.2 on 1988 FEB 
27 and 032°.9-033°.3 on 1988 APR 26), the 
selenographical solar latitude had changed 
from -00.42 to +1°.12. This difference in solar 
latitude is responsible for the difference in il-
lumination noted. For example, there is a dif-
ference in the two drawings particularly for 
the domes to the north of the large dome 
(NLDS [New Lunar Dome Survey] No. 473) 
in the drawings. 

In one drawing, Figure 22, done on 1988 
FEB 27, to the northwest of the large dome 
that contains several craterlets (NLDS No. 
473), there are two ovoid domes located be-
tween two ranges of hills (numbered NLDS 
472 and 482 on Figure 21). To the west of 
these is a cluster of three small domes (NLDS 
Nos. 485-487 on Figure 21). In the drawing of 
1988 APR 26 (Figure 23), there are three 
ovoid domes located between the groups of 
hills (the additional dome is NLDS No. 481  

on Figure 21). Hill's suggested interpretation 
of the differences between the drawings on 
the two dates is that the later drawing is prob-
ably more accurate due to superior seeing and 
to his increased familiarity with the region. 

I disagree. I believe that both of Mr. Hill's 
drawings of this region are accurate. First, 
looking at his drawing of 1988 APR 26, note 
the following: South of the eastern range of 
hills is NLDS No. 472. Mr. Hill has noted a 
small craterlet on its surface. Just south and 
west of it is NLDS No. 482. To the north and 
slightly west of this is NLDS No. 481. This 
depiction matches our map (Figure 21) very 
nicely. Now, looking at the drawing of 1988 
FEB 27, we note NLDS No. 471 as just visi-
ble between two shadows; it is covered by 
shadow in the later drawing. South of the 
group of hills is NLDS No. 472. Farther to the 
west is a cluster of three domes. They are not 
NLDS No. 481, which is largely covered by 
shadow. I believe that they are a cluster of 
three domes previously reported to the NLDS 
and numbered as NLDS Nos. 485, 486, and 
487. This cluster of three domes can be seen 
on the front cover, which is Plate E4-d (Y) of 
G.P. Kuiper's Photographic Lunar Atlas. [1] 

The effect of differential solar latitude be-
tween the two dates is as follows. Dome 
NLDS No. 471 is almost lost in shadow on 
1988 FEB 27. NLDS No. 481 is seen on April 
26 but was largely covered by shadows on 
February 27. The three domes, NLDS Nos. 
485-487, were seen on February 27th and not 
on April 26th. These three domes are very 
elusive, only being seen under extremely low 
sun angles as was the case on 1988 FEB 27. 
Plate E4-a of the Photographic Lunar Atlas 
suggests the presence of these three domes, 
but they are much clearer on Plate E4-d (Y). 

[For example, taking the position of 
Dome 487 as given in Table 1 (pp. 69-70), we 
find a solar elevation of +0°.6 on 1988 FEB 
27 and +0°.9 on 1988 APR 26. These values 
assume the middles of the time ranges indicat-
ed for the two drawings. Ed.] 

It is also worthwhile to look at other fea-
tures as drawn by Mr. Hill. One interesting 
object lies on the northwest edge of the large 
dome (NLDS No. 473). Mr. Hill describes this 
feature as a small elevation. It is also shown 
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on Figure 21, where I have 
depicted it as a dotted area 
south of NLDS No. 472. I 
think that this may actually 
represent dome NLDS No. 
477. The pear-shaped object 
seen on Mr. Hill's drawing of 
1988 APR 26 (to the south-
west of NLDS No. 473) ap-
pears to represent NLDS No. 
495, and is shown on the front 
cover. The dome-like object 
to its south with the prominent 
crater-pit is either a previous-
ly unknown dome and/or a 
prominent portion of a wrin-
kle ridge. 

Careful observation by 
experienced amateurs can pro-
duce spectacular results, as by 
Harold Hill in this case. If my 
interpretations are correct, his 
observations have helped con-
firm a number of elusive 
domes in this most interesting 
region of the Moon. 
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Figure 22 (top). Drawing of 
domes northwest of the crater 
Milichius by Harold Hill on 
1988 FEB 27. "LN" refers to 
the Brown lunation number. 
South at top, lunar west to the 
right. The numerical seeing is 
on the A.L.P.O. Scale, which 
ranges for 0 for worst to 10 
for best. Transparency is on a 
similar 0-5 scale. 

Figure 23 (bottom). Drawing 
of domes northwest of the cra-
ter Milichius by Harold Hill 
on 1988 APR 26. South at 
top, lunar west to the right. 
Seeing and transparency as 
given on Figure 22. 
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favorable for our Northern Hemisphere. The 
second, a morning apparition, favors the 
Southern Hemisphere; greatest western elon-
gation is on June 18th, 23°.0 from the Sun. 

Venus passed through superior conjunc-
tion on April 4th and thus will be rising ever 
higher in the evening sky after sunset; by the 
end of July Venus will be 31°E of the Sun and 
at magnitude -3.9. However, throughout these 
three months Venus will be on the other side 
of the Sun, its disk almost at full phase (99-85 
percent sunlit) and only 10.-12." in diameter. 

Several planetary conjunctions occur 
during this three-month period, allowing the 
relative colors and brightnesses of the planets 
to be compared, and sometimes aiding in lo-
cating the fainter planet of the two. The fol-
lowing passages are all closer than 1°.0: 

MAY 16d 07h: Mercury 34' N of Venus; 
11°E of the Sun; magnitudes +3.4 and -3.9. 

MAY 23d 04h: Venus 50' N of Jupiter; 
13°E of the Sun; magnitudes -3.9 and -2.0. 

JUN 24d 15h: Saturn 18' S of Neptune; 
172°W of the Sun; magnitudes +0.1 and +7.7. 

JUL 02d 17h: Mercury 35' S of Jupiter; 
17°W of the Sun; magnitudes -0.7 and -1.9. 

JUL 12d 12h: Venus 28'N of Mars; 
26°E of the Sun; magnitudes -3.9 and +1.8. 

Although just after the period we are dis-
cussing, to be certain to inform our overseas 
readers in time we mention the very close 
passage of Mercury just 47 arc-seconds N of 
Mars on August 5th at 21.9h. The respective 
magnitudes will be -0.4 and +1.8, with the 
two planets 18°E of the Sun. 

Besides the occultation of 28 Sgr by 
Saturn on July 3rd, two other stellar occulta-
tions by major planets will occur. On JUN 
16.18, Mars (magnitude +1.8) occults SAO  

79984 (magnitude +9.3) as seen from the NW 
United States and Tahiti, when Mars is 35°E 
of the Sun. Then on JUL 05.08, Venus (mag-
nitude -3.9) passes in front of SAO 80331 
(magnitude +9.0), 24°E of the Sun, visible 
from the E United States and central Mexico. 

Four minor planets will be brighter than 
10th magnitude in the May-July period: 

Opposition Data  
Minor Planet  1989 Date Magnitude Declination  

29 Amphitrite MAY 03 +9.6 22°S 
20 Massalia 	MAY 10 +9.8 17°S 
10 Hygiea JUN 06 +9.0 25°S 
4 Vesta JUN 26 +5.3 21°S 

This apparition of Vesta is noteworthy be-
cause it was at perihelion on April 25th and 
thus is unusually close to us and unusually 
bright. In order to aid those who wish to try to 
spot this object visually, the path of Vesta is 
plotted for the months of June and July in 
Figure 28 below. That chart also plots the 
paths of Saturn, Uranus, and Neptune; note 
that Vesta will be slightly brighter than 
Uranus. The open star cluster M21 is shown 
on the chart because Vesta actually passes in 
front of the cluster on July 12th. 

During this period, two "Earthgrazing" 
minor planets, 1580 Betulia and 1917 Cuyo, 
will pass near us. Their ephemerides are given 
later in a separate report (pp. 91-92). 

THE MOON 

Besides eclipsing and being eclipsed, and 
occulting objects, the Moon of course goes 
through its normal sequence of phases; in the 
following pattern during our period: 

Figure 28. Paths of the minor planet Vesta and the planets Saturn, Uranus, and Neptune dur-
ing June and July, 1989. North at top; this diagram covers 21°east-west. Plotted with the 
Voyager program, el Carina Software. 
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New 	First 	Full 
Moon  Ouarter Moon 

MAY 05.5 MAY12.6 MAY 20.8 
JUN 03.8 JUN 11.3 JUN 19.3 
JUL 03.2 JUL 11.0 JUL 18.7 

Another important factor in lunar observ-
ing is the Moon's librations, or E-W and N-S 
tilts in relation to the Earth. Extreme librations 
happen as follows in May-July, 1989: 

South 	East 	North 	West  

MAY 07 MAY 10 MAY 21 MAY 25 
JUN 03 JUN 07 JUN 17 JUN 20 
JUN 30 JUL 04 JUL 14 JUL 17 
JUL 27 JUL 31 AUG 10 AUG 14 

The lunar E and W directions used above 
are in the International Astronomical Union 
usage, with Mare Crisium near the east limb. 
Note particularly favorable libration combina-
tions on the following dates: Southeast limb, 
May 7-12, June 5-8, and July 5; Northwest 
limb, May 20-21, June 18-19, and July 18-19. 

ECLIPSES 

Two eclipses occur in August, just after 
the period discussed here. We mention them 
now for the sake of overseas readers. The first 
is a total eclipse of the Moon on August 
17th; this event is described in some detail in 
a separate article in this issue (pp.89-90). 

On August 31st, between 03h 34m and 
07h 28m occurs a partial eclipse of the Sun. 
This event can be seen, at least in part, in S 
Africa, Madagascar, the SW Indian Ocean, 
and Antarctica. The maximum magnitude (rel-
ative coverage of the Sun by the Moon) is 
0.635; in the southernmost Indian Ocean. 

The Moon occults two bright planets; both 
on July 5th. First, it covers Venus at about 
04h, at magnitude -3.9 and 24°E of the Sun. 
This event is visible from E Asia and the W 
and central Pacific Ocean. Then there is an 
occultation of Mars at about 12h; at magni-
tude +1.8, 28°E of the Sun. The latter event 
can be seen from Spain, Italy, N Africa, and 
the Arabian Peninsula. Both occultation tracks 
are shown to the upper right in Figure 29. 

The Pleiades passages of the Moon con-
tinue, with our satellite passing in front of that 
star cluster on June 30th, 05h, as seen from 
Newfoundland and Iceland. At that time the 
Moon will be 11 percent sunlit. The second 
passage is on July 27th, 11h, with a 29-per-
cent illuminated Moon occulting the Pleiades 
(M45) from NW North America. 

The Moon also twice moves in front of the 
Beehive star cluster (M44). The first time is 
on May 1 1 th, 10h, with a 38-percent phase; 
the event is visible from Hokkaido and 
Alaska. The second M44 passage is with an 
18-percent sunlit Moon on June 7th, 19h, and 
will be visible from the Mediterranean area. 

Figure 29. Areas on the Earth from which 
the lunar occultations of Venus and Mars 
will be visible on 1989 JUL 05. 

The remaining noteworthy occultations by 
the Moon involve the bright stars Antares 
(magnitude +0.9) and Regulus (magnitude 
+1.35), as follows ): 

Regulus-- 
May 13 06h New Guinea, S Pacific. 
June 09 14h S Africa, Madagascar, Antarctica. 
July 06 23h S Pacific, N New Zealand, Antarctica. 

Antares-- 
May 21 13h Indonesia, Australia-New Zealand, 

S Pacific. 
June 17 21h E S. America, S Atlantic, S Africa, 

Antarctica, SW Australia. 
July 15 05h E Australia, New Zealand, Antarctica, 

S S. America. 

COMETS AND METEORS 

Three comets that will be visible during 
May-July 1989, Periodic Comet Brorsen-
Metcalf, Comet Shoemaker-Holt-Rodriquez, 
and Comet Schwassmann-Wachmann 1 have 
been described in "Comet Corner" (pp. 75-
77). Refer to the A.L.P.O. Solar System 
Ephemeris: 1989 (pp. N-2 and N-11) for eph-
emerides for Periodic Comet Gunn (about +12 
magnitude) and Periodic Comet Pons-
Winnecke (magnitude +14 to +12). 

Two major meteor showers will take 
place. The Eta Aquarids peak on MAY 02.8 
(reaching a zenithal hourly rate of 20) with a 
27-day Moon. Then, on JUL 28, the South 
Delta Aquarids peak (with a similar rate) at 
the time of a 25-day Moon. The usual dura-
tions of these two showers are 3 and 7 days 
respectively. Note that moonlight will inter-
fere with observing only the latter shower, and 
then just before dawn. 

Two minor showers, the Tau Herculids 
(JUN 03; 28-day Moon) and Alpha 
Capricornids (JUL 29, 5 per hour, 26-day 
Moon), also can be observed under good con-
ditions during this three-month period. 

Last 
Quarter  

MAY 28.2 
JUN 26.4 
JUL 25.6 
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Figure 32. Edge of the umbral shadow (en-
larged 2 percent) at each of the four um-
bra-limb contacts during the total lunar 
eclipse of 1989 AUG 17. Celestial and 
lunar north and the positions of the 20 cra-
ters listed on p. 90 are also plotted. 

P1 =First Penumbral Contact; 
00h 22.8m 

Ul w First Umbral Contact; 
Olh 20.7m 

U2 = Second Umbral Contact 
(begin totality); 02h 19.9m 

	Middle of the Eclipse; 
03h 08.2m 

U3 = Third Umbral Contact 
(end totality); 03h 56.4m 

U4 — Fourth Umbral Contact; 
04h 55.7m 

P4 = Fourth Penumbral Contact; 
05h 53.4m 

Figure 31. Zones of visibility of the phases of the total lunar eclipse of 1989 AUG 17. All 
times are in Universal Time (U.T.). 

TOTAL LUNAR ECLIPSE: 1989 AUG 17 

The second total lunar eclipse of 1989 
takes place on August 17th, U.T. (Universal 
Time). Figure 31, below, shows the portions 
of the Earth that can see this event along with 
the Universal Times of its several phases. 
South and Central America, eastern North 
America, and westernmost Europe and Africa 
will see the entire event. Most of the remain-
der of Europe and Africa, and central North 
America will see all of totality. Only the final 
portions of the eclipse will be visible from 
western North America. Likewise, only the 
beginning phases can be seen from the' Middle 
East and South and Central Asia. Note that the 
times given in Figure 31 are in U.T. and, for 
North America, most or all of the eclipse will 
take place on the evening of August 16th local 
time. 

As always, the penumbral contacts (P1 
and P4) will be unobservable. Observers 
should begin to see darkening on the Moon's 
east limb (celestial directions) by about Olh, 
and the last apparent shading should depart 
from the west limb by perhaps about 05h 
20m. Partial umbral phases fall between the 
first and second (U1 and U2) and the third and 
fourth (U3 and U4) umbral contacts. The total 
phase, falling between umbral contacts U2 
and U3, will be unusually deep. "Umbral 
magnitude 1.604" means that, at mid-eclipse, 
the part of the lunar limb outermost in the 
umbra will be 0.604 lunar radii inside the 
umbra. Describing the situation another way, 
the center of the Moon will pass only 10 arc-
minutes south of the center of the umbra. 
Nonetheless, this may be a bright eclipse be-
cause of the lack of recent large-scale volca-
nic eruptions to darken the Earth's upper at-
mosphere. 

The outlines of the umbra (enlarged 2 per-
cent due to the effects of the Earth's atmo-
sphere) at each of the four umbral contacts are 
shown in Figure 32, below. This figure also 
shows the positions of the 20 craters recom-
mended later for crater contact timings. In 
Figure 32, celestial north (Nc) is at the top, 
with lunar north (Ni) tilted 17°.8 clockwise. 
The first umbral contact will be at celestial 
position angle 057° and the fourth will be at 
253°. (Position angle is measured 0-360°, 
counterclockwise starting at the north.) 

89 

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



A variety of scientifically useful observa-
tions can be done at any total lunar eclipse. 
Such studies were described in the forecast of 
the 1989 FEB 20 eclipse in the previous issue 
(J.A.L.P.O., 33, Nos. 1-3 [January, 1989], pp. 
32-35): (1) making verbal descriptions, draw-
ings, and/or photographs throughout the 
eclipse (this might include videotaping); (2) 
determining the Danjon Luminosity; (3) visual 
whole-disk photometry; (4) photoelectric 
whole-disk or spot photometry; (5) searches 
for Lunar Transient Phenomena; ; (6) timing 
stellar occultations, particularly of faint stars; 
(7) umbra-limb contact timings and (8) um-
bra-crater contact timings. 

Projects (3), (4), (6), and (8) above re-
quire information specific to this eclipse. 
First, photometry of the eclipsed Moon re-
quires fairly bright comparison objects. 
Figure 33 below shows the position of the 
Moon in the sky at mid-eclipse. Saturn (lower 
right), at magnitude +0.3, is the only bright 
planet at all near the Moon. Fomalhaut (mag-
nitude +1.16) is southeast of the Moon, while 
Altair (magnitude +0.77) is to its northwest. 

Site-specific predictions of occultations 
may be obtained from the International 
Occultation Timing Association (IOTA; ad-
dress given in previous article; p. 88). Some 
European observers can see occultations of 
the stars 44 and 45 Capricorni, magnitudes 
+5.99 and +5.90 respectively, during totality. 

In timing the umbral entrances (immer-
sions) and exits (emersions) of craters, ob-
servers can plan using the following times, 
rounded to the nearest five minutes to pre-
clude bias (times are: immersion; emersion) 

1. Grimaldi (01h 25m; 04h OOm) 
2. Aristarchus (Olh 30m; 04h 10m) 
3. Kepler (Olh 35m; 04h 10m) 
4. Copernicus (01h 40m; 04h 20m) 
5. Pytheas (Olh 40m; 04h 20m) 
6. Timocharis (Olh 40m; 04h 25m) 
7. Tycho (Olh 55m; 04h 20m) 
8. Plato (Olh 45m; 04h 25m) 
9. Aristoteles (Olh 50m; 04h 30m) 

10. Eudoxus (01h 55m; 04h 35m) 
11. Manilius (01h 55m; 04h 35m) 
12. Menelaus (Olh 55m; 04h 35m) 
13. Plinius (02h OOm; 04h 40m) 
14. Taruntius (02h 10m; 04h 50m) 
15. Proclus (02h 10m; 04h 50m) 
16. Gassendi (Olh 40m; 04h 10m) 
17. Birt (Olh 50m; 04h 25m) 
18. Abulfeda E (02h OOm; 04h 30m) 
19. Nicolai A (02h 10m; 04h 35m) 
20. Stevinus A (02h 15m; 04h 45m). 

Whatever amount and type of eclipse ob-
servations that you make, they will be useful 
to others only if you send them to our Lunar 
Eclipse Recorder, Francis G. Graham (address 
on inside back cover). We wish you clear 
skies! 
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Figure 33. The totally eclipsed Moon in the sky at mid-eclipse, 1989 AUG 17, 03h 08m U.T. 
as seen from New York City. North at top; field 84° wide and 59° high. Plot generated by 
Voyager program a Carina Software. 
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New Astronomy Computing Journal.-
We've now received the first two quarterly is-
sues of Celestial Computing, which is devoted 
to computer applications in astronomy, as-
trometry, and spaceflight. For example, the 
second issue's feature article was "A 
Computer Program for Predicting Lunar 
Eclipses." An IBM-compatible program disk 
subscription is also available. Until December 
31, 1989, A.L.P.O. members receive a dis-
count 1-year subscription; $19.95 for the jour-
nal and $11.95 for the disk. The address is: 
Science Software, 7370 South Jay Street, 
Littleton, CO 80123-4661. 

New Planetary Observing Group.-A 
French-language group has recently started 
up; the G.I.O.S.P., or Groupement Interna-
tional d' Observateurs des Surfaces Plane-
taires, who publish the journal Pulsar. Its 
Honorary President is our Mars Recorder 
Donald C. Parker, and the President is Jupiter 
Recorder Jean Dragesco. Write either person 
for information on how to join (their address-
es are on the inside back cover). 

LARGE Amateur Telescope Planned.-
A San Francisco Bay Area-based amateur 
non-profit organization has purchased a 72-
inch (1.8-meter) mirror blank and plans to 
build a computer-controlled telescope around 
it. The instrument would be available for both  

amateur and professional astronomical re-
search, including A.L.P.O. projects. To find 
out how you can help this project, write: 
Group 70, c/o Epoch Instruments, 2331 
American Avenue, Hayward, CA 94545. 

Uranus on Video-The Astronomical 
Society of the Pacific now offers a 30-minute 
VHS-format videotape of the Voyager-Uranus 
encounter, including a booklet. The cost is 
$34.95 (California residents, add sales tax; 
foreign orders, add $5.00), and the tape can be 
ordered from: A.S.P., Uranus Tape Orders, 
390 Ashton Ave., San Francisco, CA 94112. 

Ninth Planet News.-Not all readers may 
realize that occultations and eclipses in the 
Pluto/Charon system can be observed with 
larger amateur instruments. Ninth Planet 
News is a newsletter for observers of these 
phenomena, and can be obtained from Edward 
F. Tedesco, IPAC/CalTech, MS 100-22, 
Pasadena, CA 91125. 

Congratulations, Jose Olivarez.- Lunar 
and Planetary Training Program Director, Jose 
Olivarez, celebrated his 20th anniversary as 
Director of the Wichita, Kansas, Omnisphere 
and Science Center, with a southern star-gaz-
ing trip to Chile. If you are interested in join-
ing him in a return visit early in 1990, write 
him at his address on the inside back cover. 
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Aus Jena Abbe type orthoscopics; Superior to all Plossl and Plossl-types. 
Superior contrast, definition, and freedom from scattered light, better aberration 

corrections: also available-Aus Jena 63/840 refractors and accessories. 

Specifications: 
1. 24.5mm O.D. (1-1/4" O.D. adapter available). 4. True ABBE-type design. 
2. 40° - 50° apparent field. 5. Threaded for Aus Jena 
3. Parfocal. filters or filter wheel. 

Prices: 
(Code numbers give focal lengths in mm.) 

0-4 - 	$149.00 	W/ CROSS HAIR INSERT 

1-1/4" adapter - $20.00 

WIRING MICROMETER INSERT 
0-6 	- 117.00 0-6 c 	- 165.00 
0-10 - 101.00 0-10 c - 149.00 0-10R - 176.00 
0-12.5- 106.00 
0-16 - 101.00 0-16 c 165.00 0-16R - 186.00 
0-25 - 117.00 0-25 c - 160.00 0-25R - 181.00 

Send $3.50 for our literature on the above products and helpful information on 
Apochromatism, Plossl vs. Orthoscopic, etc. 

Limited production-30-120 day delivery. Add $3.00 shipping/handling. 
Pa. residents add 6% sales tax. 

Also available: 4-turret filter wheel-$240.00. 
Set of 4 sharp cut-off Schott R.Y.B.G. filters-$298.00. 

Aus Jena binoculars with exclusive T3m multicoating on all surfaces; 
12X50 Dodacarem 	$595.00 
8X50 Octarem 	$570.00 

Other sizes available. These are superior to most 60-70 mm binoculars. 

	

Rodger W. Gordon. 	Telephone: 1-215-759-6805 

	

637 Jacobsburg Road 	(Eastern 	Evenings: 8-10 PM 
Nazareth, PA 18064 	Times) 	Weekends: 10:30 AM-9:00 
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The partial solar eclipse of 
March 7th, 1989, was widely 
viewed from the United 
States and Canada. 
A.L.P.O. Solar Recorder 
Paul Maxson's observations 
of this event are reported on 
pages 122-123 of this issue. 
He took the photograph to 
the left at 17h 50m Universal 
Time on that date, at 
Phoenix, Arizona, using a 
10-inch (25-cm.) Newtonian 
reflector stopped down to 6 
inches (15 cm.) aperture, with 
Solar Skreen and Wratten 47 
(blue) filters. North is to the 
top and the Moon's limb to 
the upper left. On the Sun's 
left (celestial east) limb is the 
large sunspot group SESC 
5395. 

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



.. • 

THIRTY YEARS OF LUNAR ECLIPSE UMBRAE: 1956-1985 
By: John E. Westfall, A.L.P.O. Lunar Recorder 

ABSTRACT 

The table that forms the bulk of this report summarizes the apparent lunar stellar magni-
tude, Danjon Luminosity, and enlargement of the umbra for 30 partial and total lunar eclipses 
that took place between 1956 and 1985, inclusive. The sources, quality, and extent of the in-
formation differ considerably from eclipse to eclipse. For nine of these eclipses, contact 
times have been computed expressly for this report. 

INTRODUCTION 

The heart of this report is Table 3 (pp. 114-
117); a summary of the Danjon Luminosity, 
magnitude, and umbral enlargement for 30 par-
tial and total lunar eclipses that occurred be-
tween 1956 and 1985, inclusive. The complete-
ness of this information varies greatly from 
eclipse to eclipse, depending on: whether the 
eclipse was partial or total, where on the Earth 
the eclipse was best seen, the weather in that 
zone, and how well the eclipse was reported. 

In these eclipses, the Earth's umbral shad-
ow fell upon part or all of the Moon. If the 
Earth had no atmosphere, this portion of the 
Earth's shadow would be almost completely 
black and its diameter could be found accurate-
ly by simple geometry. Actually, refraction and 
scattering of sunlight in the Earth's atmosphere 
make the umbra larger and its interior brighter 
than would be the case if the Earth were air-
less. In addition, the brightness of the umbral 
interior and the actual extent of the umbra dif-
fer between eclipses. Because each umbral 
lunar eclipse is unique, we feel it important to 
summarize and preserve those numerical mea-
surements of the umbra that have been made. 

In Table 3, the first four items given are 
ephemeris values, rather than observational 
data. The "Oppolzer Eclipse Number" is the 
sequential number given in: Theodor Ritter 
von Oppolzer, Canon of Eclipses (translated by 
Owen Gingerich; New York: Dover 
Publications, Inc., 1962). 

The umbral magnitude is equal, at mid-
eclipse, to the distance from the Moon's limb 
that is nearest to the shadow center to the clos-
er edge of the umbra, divided by the Moon's 
apparent diameter; thus magnitudes 1.000 or 
over denote total eclipses, and those between 
0.000 and 1.000, partial eclipses. "N" and "S" 
show whether the entire Moon passed north or 
south of the umbral center, while "C" is used if 
the shadow center fell upon the Moon. 

The stellar magnitudes are visual magni-
tudes at or near mid-eclipse, and are estimated 
by various means. The "naked-eye" estimates 
involve comparing the Moon with bright stars 
or planets by out-of-focus images, reflections 
in convex mirrors, or reversed binoculars. The 
few photographic or photoelectric measures 
("Photo.") also involve comparison stars. 
When a naked-eye magnitude is given in pa- 

rentheses, it was estimated indirectly from the 
Danjon Luminosity (see below) using the lin-
ear regression model based on 14 eclipses: 

V in (+2.87±0.61) - (1.852±.279)L, 

where V is the estimated visual magnitude and 
L is the Danjon Luminosity (see below). This 
model gave a correlation coefficient of -0.8864 
between visual magnitude and Danjon 
Luminosity; 0.0000 would mean no relation-
ship and -1.0000 would imply a perfect inverse 
relationship. The standard error of estimate of 
the above model was ±1.04 magnitudes. 
(Throughout this report, the ± symbol indicates 
the standard error of estimate.) The uncertain-
ties given for such estimates are statistical un-
certainties only, and do not include nonlineari-
ty in the model or error in the L-value itself. 

Throughout Table 3, the number of obser-
vations, when known, is given in parentheses. 
When more than two individual observations 
are available, the standard error of the mean is 
given along with the umbral statistic itself. 
Unfortunately, some of the sources give "mean 
deviations" or totally unidentifiable uncertainty 
ranges. 

The "Danjon Luminosity" (L) is a scale of 
subjective evaluation of the Moon's overall 
brightness at mid-eclipse, ranging from L 0 
for extremely dark eclipses to L = 4 for ex-
tremely bright events. It should be used for 
total eclipses only. (For more information on 
Danjon Luminosity, see JA.L.P.O., 33, Nos. 1-
3 [Jan., 1989], pp. 33-34.) 

The apparent enlargement of the umbra is 
given in percent for limb and crater contacts 
with the umbra. Limb Contact I occurs when 
the Moon's limb first touches the umbra; II is 
the time when totality begins; III is the time 
when totality ends; and IV occurs when the 
Moon's limb leaves the umbra. The amount of 
umbral enlargement is also given as computed 
from crater contacts when entering (ingress) or 
leaving (egress) the umbra. When a mean en-
largement is given for either type of contact, it 
is the unweighted mean of the means for the 
several forms of observed limb or crater con-
tact times. The unweighted mean is used due to 
probable systematic differences between the 
different forms of contact. 

The sources used have often published 
"raw" limb and crater timings without any re-
duction. When the original observations (or at 
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least their means) are available but were not re-
duced, the writer ("1W") has reduced them. 
The computer program used to do this gives re-
sults that are comparable to those in the Sky & 
Telescope reports for eclipse Number 4906 and 
later. For earlier eclipses, that magazine's cal-
culations did not account for a crater's dis-
placement toward the Earth relative to the 
Moon's center, and also used the solar semidi-
ameter without correcting it for irradiation. Sky 
& Telescope has recommended that 0.20 per-
cent be subtracted from their umbral enlarge-
ment factors reported for eclipses prior to 
Number 4906. This has been done here, but 
this correction is obviously an approximation; 
for example, the factor probably is different for 
limb contacts than for crater contacts. 

The final observational measure, "elliptici-
ty," which is rarely measured, is the ratio of 
the difference between the north-south and 
east-west diameter of the umbra to the east-
west diameter, as inferred from systematic dif-
ferences in contact timings. 

Finally, under "References," SA refers to 
the Strolling Astronomer and ST to Sky & 
Telescope. In either case, the magazine abbre-
viation is followed by the volume and page 
number, separated by a hyphen, of the refer-
ence. Keen refers to personal communications 
from Dr. Richard A. Keen of the Cooperative 
Institute for Research in Environmental 
Sciences (University of Colorado at Boulder) 
and Kambah to a letter (May 20, 1985) from 
David Herald of Kambah Observatory 
(Woden, A.C.T., Australia). 

COMMENTS 

Twelve eclipses are missing from the se-
quence because quantitative observations of 
them were not reported in the sources used. 
Dates and times are in Universal Time (U.T.). 
Particulars on them are given in Table 1, 
below, with umbral magnitudes given as in 
Table 3. 

The fact that eight of the twelve "missed" 
eclipses were chiefly visible in the Eastern 
Hemisphere shows a selection effect, probably 
due both to the concentration of observers in 
Europe and North America, and to the fact that 
the sources used were American. One would 
expect some observations of these eclipses in 
at least Japan, Australia, and New Zealand. It 
is also relevant that ten of the twelve were par-
tial eclipses, and in seven of those the Moon 
was less than half-covered by the umbra. Also, 
several of these eclipses were reported, but 
only in the form of verbal descriptions, draw-
ings, or photographs, rather than with the 
quantitative data needed in Table 3. 

There is sufficient information in Table 3 
to permit some statistical analysis; in particular 
the correlations between several of the umbral 
statistics, as shown below in Table 2. 

Table 2. Correlation Coefficients between 
Umbral Statistics. 

Statistics No. Ob- Correlation 
Paired  servations Coefficient Significance  

V, L 14 -0.8864 1% level 
V, E 12 +0.0446 Not Signif. 
L, E 16 +0.0409 Not Signif. 

V and L were defined on page 112; E is the 
umbral enlargement. The overall means of 
these quantities, with the number of observa-
tions in parentheses, were: 

V = -0.38±.60 (14) 

L = 1.89±.18 (23) 

E (in percent)- 

1.99±.06 (20; crater ingress) 
1.83±.09 (19; crater egress) 
1.90±.10 (22; all crater contacts) 

1.74±.08 (16; limb contact I) 
1.92±.13 (14; limb contact II) 
2.18±.11 (14; limb contact III) 
1.91±.09 (17; limb contact IV) 
1.94±.07 (16; all limb contacts). 

We plan to present a more comprehensive 
statistical analysis in a later issue. 

Undoubtedly, a search of foreign literature 
would fill some of the gaps in the 30-year peri-
od reported upon here. Besides the main goal 
of this paper—to consolidate previously-scat-
tered information—I hope that it will stimulate 
others to forward previously unpublished ob-
servations to our Lunar Eclipse Recorder, 
Francis G. Graham, whose address is on the in-
side back cover of this magazine. We also 
hope that this report will encourage observers 
to make systematic observations of future lunar 
eclipses, such as the upcoming 1989 AUG 17 
total eclipse, and to send their observations to 
Recorder Graham. 

Table 1. Unreported Umbral Lunar 
Eclipses. 

Moon in 
Oppolzer 	 Umbral 	Zenith at 
Number 	U.T. Date 	Magnitude Longitude 

4898 1957 Nov 07 1.030 S 	139°E 
4899 1958 MAY 03 0.009 N 	176°E 
4900 1959 MAR 24 0.265 S 	057°E 

r 4905 1963 JUL 06 0.705 N 	031°E 
4909 1965 JUN 14 0.175 S 	028°W 
4914 1970 FEB 21 0.046 N 	124°W 
4920 1973 DEC 10 0.102 N 	029°W 
4921 1974 JUN 04 0.826 S 	026°E 
4925 1976 MAY 13 0.122 N 	062°E 
4929 1979 MAR 13 0.852 N 	045°E 
4935 1983 JUN 25 0.339 S 	125°W 
4937 1985 OCT 28 1.078 S 	091°E 
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4901 	4902 

1960 MAR 13 	1960 SEP 05 

	

08h 28m 	11h 21m 

	

1.520 C 	1.431 C 

	

-0.9 (1) 	(-0.05±.3) 

	

1.9 (27) 	1.8 (13) 

	

1.4 (26) 	1.70 	(3) 

	

2.6 (39) 	1.88±.07 (8) 

	

3.1 (21) 	2.08 	(2) 

	

2.8 (14) 	1.40 	(2) 

	

2.48±.37 	1.76±.14 

2.57±.08 (130) 	1.99±.04 (80) 
2.45±.08 (94) 	1.26±.07 (34) 
2.51±.06 (204) 	1.63 

ST: 19-474; 
	

ST: 20-341; 
21-278; 23-23; 
	

29-71; 34-408; 
27-156; 35-351. 	35-351. 
Keen. 	 Keen. 

[Contact times 
reduced by JW] 

4897 

1957 MAY 13 
22h 31m 
1.304 N 

1.6 

ST: 19-474. 

ST: 34-408; 
35-351. 
Keen. 

Table 3. Lunar Eclipse Umbral Statistics Summary. 

4896 Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
Iv 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

1956 Nov 18 
06h 48m 
1.323 N 

-1.75 (2) 
-0.9 (1) 

2.15±.15 (27) 

2.9 (6) 
2.4 (5) 
3.0 (5) 
2.2 (4) 

2.62±.19 

1.95±.12 (42) 

SA: 11-64. 
ST: 16-142; 
19-402; 19-474; 
27-156. 

4903 	4904 	 4906 	4907 

1961 MAR 02 	1961 AUG 26 	1963 DEC 30 	1964 JUN 25 
13h 29m 	03h 09m 	11h 07m 	Olh 06m 
0.806 N 	0.992 S 	1.340 S 	1.561 C 

1.5 0.2 (91) 0.29±.18 (14) 

ST: 21-278; 
23-23; 27-156. 

3.4 (39) 

1.79±.05 
1.95±.05 

1.87±.04 (293) 

1/104 

ST: 22-200; 
23-23; 27-156; 
50-219. 

2.0 

1.79±.04 (501) 
2.13±.08 (99) 

1.96 

1/139 

SA: 17-255. 
ST: 27-156; 
27-243; 29-71; 
29-182; 34-52; 
34-408; 35-351; 
50-219. 
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Table 3. Lunar Eclipse Umbral Statistics Summary-Continued. 

	

1.58±.05 (16) 	 1.61 (8) 

	

1.56±.02 (19) 	 2.53 (2) 

	

1.85±.05 (14) 	 1.71 (3) 

	

1.75±.06 (16) 	 2.06 (1) 
1.69±.07 	 1.98±.21 

2.44±.03 (72) 
1.98±.12 (12) 

2.21 

1964 DEC 19 	1967 APR 24 	1967 OCT 18 
02h 37m 	12h 06m 	10h 15m 
1.181N 	1.342N 	1.147 S 

+0.1 (10) 	(-0.8±.3) 	-1.0 (2) 

1.6 (134) 	2.0 (4) 	3.2 (34) 

4908 	4910 	4911 Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

ST: 29-71; 
29-182; 34-408; 
35-351. 
[Contact times 
reduced by JW] 

4913 

1968 OCT 06 
11h 42m 
1.174 N 

(0.0±.3) 

1.6 (11) 

2.08 (3) 
1.76 (4) 
2.47 (2) 
2.04 (1) 

2.09±.15 

2.20±.05 (85) 
0.66±.10 (17) 

1.43 

ST: 36-413. 
Keen. 
[Contact times 
reduced by JW] 

ST: 34-52; 
34-408; 35-351; 
36-413. 
Keen. 

4915 

1970 AUG 17 
03h 23m 
0.413 S 

1.82±.06 (15) 
1.99±.05 (26) 

1.90 

ST:40-211. 
[Crater contact 
times reduced by 
JW] 

ST: 34-408; , 
35-351; 36-413; 
51-76. 
[Contact times 
reduced by JW] 

4916 

1971 FEB 10 
07h 45m 
1.313 N 

-1.60±.10 (13) 

2.6 (107) 

1.59 (19) 
1.82 (30) 
2.01 (23) 
1.56 (19) 
1.74±.11 

2.13 (505) 
1.62 (338) 

1.88 

ST: 41-209; 
41-273; 42-243; 
43-258. 

4912 

1968 APR 13 
04h 47m 
1.117 S 

-2.2 (10) 
-3.0 (1) 

2.33±.07 (124) 

1.51±.06 (19) 
2.13±.03 (31) 
2.15±.05 (17) 
2.22±.04 (24) 

2.00±.17 

2.07±.01 (479) 
2.06±.02 (234) 

2.06 

ST: 35-351; 
36-413; 40-61. 
[Contact times 
reduced by JW] 

4917 

1971 AUG 06 
19h 43m 
1.734 C 

+0.1 

2 (4) 

ST: 42-243. 
Keen. 
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Table 3. Lunar Eclipse Umbral Statistics Summary-Continued. 

Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

1972 JAN 30 
10h 53m 
1.054 S 

-2.8 (1) 
-3.2 (1) 

2.9 

1.77 (14) 
2.07 (20) 
2.19 (15) 
1.65 (15) 
1.92±.13 

1.69±.06 (420) 
1.68 	(295) 

1.69 

ST: 43-258; 
43-330; 53-423. 

4924 

1975 NOV 18 
22h 23m 
1.068 S 

-2.93±.17 (4) 

2.6±.3 

1.3 
2.3 
2.2 
2.0 

1.95±.23 

1.91±.13 (57) 
1.87±.09 (67) 

1.89 

SA: 26-80. 
ST: 51-76; 
53-423. 

1972 JUL 26 
07h 16m 
0.548 N 

2.58±.18 (4) 

2.40±.79 (4) 
2.49 

1.85±.06 (30) 
1.81±.04 (34) 

1.83 

ST: 44-464. 
[Contact times 
reduced by JW] 

4926 

1977 APR 04 
04h 18m 
0.198 S 

2.09 (5) 

1.42 (5) 
1.75 

1.75 (78) 
1.76 (87) 

1.76±".10-.15" 

ST: 53-423. 
[Limb contact 
times reduced by 
JW] 

4922 

1974 NOV 29 
15h 13m 
1.195 N 

(-1.7±.3) 

2.5 (1) 

2.51±.15 (15) 

ST: 49-128. 
Keen. 
[Unpublished JW 
crater contact 
times reduced 
by JW] 

4927 

1.85±.02 (178) 
1.88±.08 (36) 

1.86 

ST: 56-168. 
Keen. 

4923  

1975 MAY 25 
05h 48m 
1.431 C 

+0.7±.2 (7) 

1.64±.08 (91) 

1.6 (14) 
1.5 (21) 
1.9 (17) 
1.6 (16) 

1.65±.09 

1.79 (332) 
1.61 (232) 

1.70 

ST: 50-219; 
51-76; 53-423. 

SA 27-215. 
Keen. 
Kambah. 

1978 MAR 24 	1978 SEP 16 
16h 37m 	19h 04m 
1.457 C 	1.333 N 

(-1.0±.3) 	(-1.2±.5) 

2.1±.1 (53) 	2.2±.1 (36) 
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Table 3. Lunar Eclipse Umbra' Statistics Summary-Continued. 

Oppolzer 
Ec!lose Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

Oppolzer 
Eclipse Number  

U.T. Date 
U.T. Mid-Eclipse 

Umbral Mag. 

Stellar Mag. 
Naked-Eye 

Photo. 

Danjon Lum. 

Enlargement 
Limb Con.: I 

II 
III 
IV 

Mean 

Craters: Ingress 
Egress 
Mean 

Ellipticity 

References 

4930 

1979 SEP 06 
10h 54m 
1.099 S 

-1.6 (4) 

3 

2.01 (8) 
2.28 (7) 
1.88 (5) 
1.48 (5) 
1.91±.17 

1.80 (122) 
1.69 (18) 

1.75 

SA: 28-116. 
ST: 58-594; 
59-30. 
Kambah. 

4934 

1982 DEC 30 
11h 29m 
1.188 N 

+3.01 

0.25±.14 (7) 

1.39 (11) 
1.50 (13) 
1.71 (7) 
1.78 (11) 
1.60±.09 

1.74 (298) 
1.74 (90) 

1.74 

1/330 

SA: 29-259. 
ST: 65-287; 
65-383.  

4931 

1981 JUL 17 
04h 47m 
0.554 N 

1.87 (80) 
2.11 (40) 

1.99 

ST: 63-314. 

4936 
1985 MAY 04 

19h 41m 
1.243 N 

(o.ce.5) 

1.65±.21 (6) 

ST: 70-183. 
Keen. 

  

4932 	4933 

  

    

  

1982 JAN 09 	1982 JUL 06 
19h 56m 	07h 31m 
1.337 S 	1.722 C 

-2.5 (1) 	+2.1±.4 (7) 
+0.5 

2.75 (2) 	1.46±.18 (17) 

 

      

1.60 (25) 
1.02 (21) 
2.24 (11) 
2.14 (6) 
1.75±.28 

2.02±.10 (538) 
2.24±.13 (159) 

2.13 

 

 

SA: 29-128. 	SA: 29-168; 
ST: 63-423. 	31-207. 

ST: 64-390; 
64-618. 

 

         

         

`The Strolling Astronomer: 
Journal" of the A.L.P.O. 

`Volume 33, Numbers 7-9 
117 	 gag, 1989 

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



COMING SOLAR SYSTEM EVENTS: AUGUST-OCTOBER, 1989 

136 

This column is intended to alert our read-
ers about events happening in the Solar 
System during the next three months, includ-
ing the visibility conditions for major and 
minor planets, the Moon, comets, and mete-
ors. More detailed information can be gotten 
from the A.L.P.O. Solar System Ephemeris: 
1989. All dates and times are in Universal 
Time (U.T.), which is found by adding 10 
hours to HST (Hawaii Standard Time), 9 
hours to AST (Alaska Standard Time) or 
HDT, 8 hours to PST or ADT, 7 hours to 
MST or PDT, 6 hours to CST or MDT, 5 
hours to EST or CDT, and 4 hours to EDT. 

PLANETARY VISIBILITY 

Mercury offers us two apparitions this 
season. Using our previous criterion of at least 
a 15° elongation from the Sun, the first appa-
rition lasts from August 2nd through 
September 17th, with the greatest elongation 
of 27°.3 east occurring on August 29th. This 
apparition is in the evening sky and favors our 
Southern Hemisphere. The second apparition, 
running from October 5th through 19th, peaks 
on October 10th with an elongation of only 
18°.0 west; it's a morning apparition and, al-
though not favorable, is best seen in our 
Northern Hemisphere. 

Venus gradually pulls away from the Sun, 
with its elongation increasing from 31'east to 
47°east during these three months. Nonethe-
less, it is moving south and will be rather low 
in the western sky after sunset for the 
Northern Hemisphere. Its disk increases in 
size from 12 to 23 arc-seconds diameter, with 
a corresponding phase change dropping from 
84 percent to 53 percent illuminated. 

As for Mars, only true enthusiasts will be 
watching it because it is in conjunction with 
the Sun on September 29th. Even at the begin-
ning of August, the Red Planet is only 19° 
from the Sun and only 3.6 arc-seconds across. 
However, we do advise watching Mars on 
August 5th, even if you must locate it in the 
daytime sky. At 21.9h U.T. on that date, 
Mercury passes just 47 arc-seconds north of 
Mars. Their magnitudes are -0.5 and +1.8, re-
spectively, and they are just 18° east of the 
Sun at this time. 

On the other hand, Jupiter is becoming 
easier to observe in the morning sky as it 
draws away from the Sun; by October it is ris-
ing about midnight; by November it is at mag-
nitude -2.5, 43 arc-seconds in diameter; and, 
at declination +22°.8, very high in the sky for 
northern observers. 

We are left with Saturn as the one planet 
that will be easy to find and comfortable to 
watch in the evening sky throughout the cur-
rent period. For northerners, the one disadvan- 

'The Strolling Astronomer: 
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tage is that the Ringed Planet is still at decli-
nation -23° in Sagittarius. With its North Pole 
tilted 26° toward us, however, this is a good 
time to study the northern face of the Rings 
and the Northern Hemisphere of the Ball. 
Note the "White Oval Watch" for Saturn that 
is described on p. 138. 

Uranus and Neptune are not far from 
Saturn in Sagittarius, meaning that they also 
are well south of the celestial equator, yet 
conveniently placed in the evening sky. 

Pluto is undoubtedly undergoing a heat 
wave as, on September 5th, it reaches its clos-
est point to the Sun for 248 years! We cannot 
watch it to advantage, though, because it is 
moving closer to its conjunction with the Sun 
on November 7th. 

The above covers the major planets; but 
there will also be seven minor planets that will 
be brighter than 10th magnitude in the 
August-October period: 

Opposition Data 
Minor Planet 1989 Date Magnitude Declination 

16 Psyche AUG 04 	+9.5 	16°S 
9 Metis AUG 11 +9.4 24°S 
15 Eunomia AUG 27 +8.1 2°N 
12 Victoria AUG 30 +8.9 7°N 
11 Parthenope SEP 12 +9.1 9°S 
2 Pallas SEP 30 +8.2 11°S 
30 Urania OCT 10 +9.8 10°N 

(Ten-day ephemerides of the above 
minor planets are published in 

The A.L.P.O. Solar System Ephemeris: 1989.) 

Note also that the minor planet 1917 
Cuyo passes closest to the Earth-21 million 
kilometers-on October 10th, when it will be 
at magnitude +12.9. An ephemeris of this 
body was published in our last issue (April, 
1989, pp. 91-92). 

THE MOON 

During the current three-month period, 
the schedule for the Moon's phases is: 

New Moon First Quarter Full Moon  Last Quarter 

AUG 01.7 AUG 09.7 AUG 17.1 AUG23.8 
AUG 31.2 SEP 08.4 SEP 15.5 SEP 22.1 
SEP 29.9 OCT 08.0 OCT 14.9 OCT 21.6 
OCT 29.6 Nov 06.6 Nov 13.2 NOV20.2 

During this season, the Last Quarter 
Moon will be the lunar phase that is the high-
est in the sky for Northern Hemisphere ob-
servers, and the First Quarter Moon will be 
the phase that is the lowest; the opposite is 
true for southern observers. The other signifi-
cant lunar visibility condition is the Moon's 
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Figure 27. Areas on Earth where the 1989 
SEP 02 occultation of Mercury by the 
Moon will be visible. 

librations, or E-W and N-S tilts in relation to 
the Earth. Extreme librations occur on the 
following dates in August-October, 1989: 

North  West South East  

AUG 10 AUG 14 AUG 23 AUG 27 
SEP 07 SEP 11 SEP 20 SEP 23 
OCT 04 OCT 09 OCT 17 OCT 21 
OCT 31 NOV 06 NOV 13 NOv 18 

The lunar east and west directions above 
follow the International Astronomical Union 
usage, with Mare Crisium near the east limb. 

ECLIPSES 

Two eclipses occur in August. The first is 
a total eclipse of the Moon on August 17th, 
which was discussed in an article in the previ-
ous issue (pp. 89-90). In summary, the umbral 
magnitude is 1.604; the penumbral phase be-
gins at 00h 23m U.T., totality lasts from 02h 
20m to 03h 56m, and the penumbral phase 
ends at 05h 53m. Thus, the entire eclipse will 
be visible from eastern North America, all of 
South America, and westernmost Europe and 
Africa. The later phases only will be visible 
from the rest of North America, while the ear-
lier phases only can be seen from the remain-
der of Europe and Africa; and from western, 
central, and southern Asia. 

Two weeks later, on August 31st, is a 
partial eclipse of the Sun of maximum mag-
nitude 0.635 (relative coverage of the Sun by 
the Moon, with 1.000 or above being total); in 
the southern Indian Ocean. The only land 
points where this event will be visible are in 
southern Africa, Madagascar, and Antarctica. 

OCCULTATIONS 

The only bright planet occulted by the 
Moon during this period is Mercury, which 
us blocked by the Moon on September 2nd, at 
about 15h U.T., as seen from most of South 
America. At this time, the planet is at magni-
tude +0.4, 27° east of the Sun. The portions of 
the Earth where this event will be visible are 
shown in Figure 27 below. 

The Pleiades passages of the Moon con-
tinue, with the star cluster (M45) being occult-
ed on August 23rd, 17h, by a 51-percent sunlit 
Moon as seen from the northern Soviet Union. 
On September 19th, 23h, a 73-percent illumi-
nated Moon will occult the Pleiades as seen 
from Europe. Finally, the October 19th pas-
sage, with a 91-percent sunlit Moon, will be 
visible from Canada and the northern United 
States. 

Beehive passages (M44) also occur. A 6-
percent sunlit Moon occults this star cluster 
on August 28th, 18h, as seen from Hokkaido. 
A similar event, with a 21-percent phase, hap-
pens on September 24th, 23h, visible from the 
western Soviet Union. Then, on October 
22nd, 05h, the 43-percent sunlit Moon occults 
this cluster from the eastern United States. 

The Moon also continues with the series 
of occultations of Regulus (Mag. +1.3) and 
Antares (Mag. +1.2) as follows (note that car-
dinal directions are abbreviated and that the 
elongation of the Moon from the Sun is given 
in parentheses): 

Regulus— 
AUG 03, 07h SE Africa, Madagascar, Indian 

(19°E) 	Ocean, Antarctica. 
AUG 30, 14h SE Pacific Ocean, S. America, 

(8°W) 	S Atlantic Ocean, Antarctica. 
SEP 26, 20h E Australia, New Zealand, SW 

(34°W) 	Pacific Ocean, Antarctica. 
OCT 24, Olh S Indian Ocean, part of 

(61°W) 	Antarctica. 

Antares— 
AUG 11, 14h SE Atlantic Ocean, S Africa, 

(111°E) 	SE Australia, New Zealand, 
Antarctica. 

SEP 07, 22h S Pacific Ocean, S S. America, 
(84°E) 	S Atlantic Ocean, Antarctica. 

OCT 05, 05h E Indian Ocean, Australia, 
(58°E) 	New Zealand, S Pacific Ocean 

COMETS AND METEORS 

Two known comets that will be visible in 
this three-month period, Schwassmann-
Wachmann 1 and Brorsen-Metcalf, have al-
ready been described in this issue (pp. 118-
121). We refer readers to The A.L.P.O. Solar 
System Ephemeris: 1989 for information on 
three other comets now in the skies: Periodic 
Comet Gunn, Comet Shoemaker-Holt-
Rodriquez, and Periodic Comet Pons-
Winnecke. 

This period contains two major meteor 
showers, but there are lunar problems. The 
Perseids peak on AUG 12 when there is a 10-
day Moon, meaning after-midnight observing 
is recommended. In the wee hours a zenithal 
rate of 40-100 Perseids per hour may be ex-
pected. Then on OCT 21.1, the brief Orionids 
peak. Unfortunately the Moon is 21 days old 
then Last Quarter), brightening the sky after 
midnight, when meteor viewing is normally 
the best. 
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Drawing of the Ashen Light 
of the dark hemisphere of 
Venus by David L. Graham 
on 1988 May 16, 21h 50m 
U.T. Mr. Graham used a 
15.2-cm. (6-in.) refractor at 
222x and a Wratten 25 (red) 
Filter for this view. With the 
red filter, he noted the Ashen 
Light as "very strongly 
suspected;" it was also 
suspected by him with W58 
(green) and W15 (orange) 
Filters, but not suspected 
with a W44A (light blue) 
Filter nor in integrated light. 
South at top; disk diameter 
43.2 arc-seconds, computed 
phase (fraction illuminated) 
0.186. 
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ADDING A NEW DIMENSION TO YOUR LUNAR OBSERVATIONS: 
VERTICAL STUDIES 

By: Harry D. Jamieson, A.L.P.O. Membership Secretary 

ABSTRACT 

This paper outlines a formal program of lunar elevation and vertical profile studies to be 
carried out by the A.L.P.O. and the B.A.A. Some reasons for such a study are discussed and 
some goals for the program are stated, and references are given for the detailed methods and 
mathematical analysis. 

The most common reason that most of us 
have for being lunar observers is our desire to 
improve our knowledge of the Moon's surface 
features. Beginning with Galileo, we have 
made countless drawings of our satellite's 
smallest observable details and have written 
untold volumes of descriptive literature about 
them. Telescopes great and small have photo-
graphed the Moon in exhaustive detail, and or-
biting spacecraft have shown us vistas that can 
never be visible from the Earth. Does all this 
mean that our knowledge of the lunar surface 
has become so intimate that there is no more 
to be done? 

There is much more to be done, and the 
purpose of this paper is to propose a shift in 
our emphasis from the recording of ever more 
minute detail to the gathering of data about the 
heights and depths of the thousands of features 
that have never been so measured. This is a 
shift, if you will, from the horizontal to the 
vertical. Our knowledge of the Moon's surface 
can never be complete without this elevation 
information, and this project presents an op-
portunity for amateurs to continue to make a 
real contribution to selenography for many de-
cades to come. 

As currently planned, the Vertical Studies 
Program (VSP) will attempt to do three 
things: 

A. Encourage observers to include shad-
ow length measurements with their regular 
drawings and written notes. 

B. Measure the heights of all observable 
positive features (ridges, hills, domes, moun-
tains, and so forth) and the depths of all nega-
tive features (for example, craters and rilles) 
within certain small selected areas. 

C. Obtain the vertical profiles of certain 
interesting areas within the selected areas 
mentioned above. A vertical profile is simply 
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a graph of the rise and fall of the land along 
one horizontal dimension. Because the eleva-
tions we measure will be relative elevations 
(the differences in height between the points 
casting shadows and the land upon which the 
shadow tips fall), it can be seen that several 
measurements made with different solar alti-
tudes can be plotted on a graph in order to 
show this type of information. 

The actual observations needed by the 
VSP are fairly easy to make, and involve mea-
suring shadow lengths only. Suggestions 
about the VSP's scope, the specific areas to be 
covered, or the methods used will be wel-
comed by the writer, whose address is given 
on the front cover. Those who are interested in 
computing actual elevations, as opposed to 
simply submitting shadow length measure-
ments, may write to the writer concerning the 
mathematics involved, or may ask for a copy 
of a C64 computer program that he wrote for 
this purpose. Those without a computer may 
ask him to compute the height for them when-
ever they submit a shadow length. 

This program is an opportunity for ob-
servers to make fresh contributions to selenog-
raphy. Observational results will appear in The 
New Moon (the newsletter of the Lunar 
Section of the B.A.A.) and the Journal 
A.L.P.O. Our observations and results will 
also be offered to British and American pro-
fessional astronomers. 

[Note by Editor: We welcome this plan to 
make our lunar work more quantitative and 
three-dimensional. Perhaps this project can be 
coordinated with our existing Lunar Selected 
Areas Program and Lunar Dome Survey. Note 
that fairly accurate height estimates can be 
made without a filar micrometer. Precise mea-
sures should include the selenographic coordi-
nates of both ends of the shadow, particularly 
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for profiles. Mr. Jamieson has listed below a 
few references that will help in the measure-
ment and mathematics of lunar heights.] 
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COMET CORNER 

By: Don E. Machholz, A.L.P.O. Comets Recorder 

PRESENT COMET ACTIVITY 

With Periodic Comet Brorsen-Metcalf 
dimming in the morning sky, comet activity 
remained low until the discovery of Comet 
Okazaki-Levy-Rudenko (1989r) on 1989 AUG 
24 (see p. 171). Besides that, comet watchers 
may wish to monitor Periodic Comet 
Schwassmann-Wachmann 1, which has a 15-
year orbital period and will be closest to the 
Sun on Oct. 16th. Occasionally it will out-
burst, rising to as bright as magnitude +10 
from its usual +17. Please send all positive or 
negative observations of this last-mentioned 
comet to me at the end of 1989. 

COMET FINDS FOR THE 
FIRST HALF OF 1989 

With eight comet discoveries and recover-
ies during the first 17 days of 1989, it ap-
peared that we would have a busy year. 
However, activity then slowed down. The first 
six months of 1989 saw two new comets 
found visually by amateurs; six new comets 
found photographically by professionals; five 
returning comets recovered, all by Jim 
Gibson, a professional; and one comet found 
by a satellite; thus, fourteen comets in all. This 
is about an average rate for amateur finds, but 
we're above average for professional discov-
eries and recoveries. Five of the eight new 
comets found are periodic comets, a larger 
percentage than usual. Data on the 14 comets 
found or recovered during this period follow. 
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Comet Yanaka (1989a).-Tetsuo Yanaka 
of Japan discovered this, his second comet in 
four days. He found it in the morning sky on 
Jan. 1, sweeping with 25X150 binoculars. 
Over the next few weeks it dimmed as it 
pulled away from the Sun. This was a post-
perihelion discovery as the perihelion passage 
had been on 1988 OCT 29, at 1.86 A.U. [1 
A.U. is the mean distance from the Earth to 
the Sun, about 149.6 million kilometers. Ed.]. 

Periodic Comet Helin-Roman-Crockett 
(1989b).-This comet was discovered by 
Eleanor Helin, Ron Helin, Brian Roman, and 
Randy Crockett on film taken with the 0.46-
meter Schmidt telescope on Palomar 
Mountain on Jan. 2. It was then at magnitude 
+15, and it was found to have an 8.2-year 
nearly circular orbit, varying between 3.47 
and 4.04 A.U. from the Sun. 

Periodic Comet Bradfield 2 (1989c).-
William Bradfield of Australia discovered 
this, his fourteenth comet, in the evening sky 
on Jan. 6. It was then magnitude 12, and 
dimmed after discovery.The orbital period is 
72 years, with a high inclination and a perihe-
lion distance of 0.43 A.U. 

Periodic Comet Russell 3 (1989d).-
This returning comet was recovered by Jim 
Gibson at Palomar Observatory on Jan. 1. He 
used their 1.5-meter reflector with a CCD 
[charge-coupled-device electronic imager]. 
This object, originally discovered by Kenneth 
Russell in 1980, was recovered in 1989 at 
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COMING SOLAR SYSTEM EVENTS: NOVEMBER, 1989-JANUARY, 1990 

WHAT TO LOOK FOR 

This column is intended to alert our read-
ers about events happening in the Solar 
System during the next three months, includ-
ing the visibility conditions for major and 
minor planets, the Moon, comets, and mete-
ors. More detailed information can be gotten 
from the 1989 and 1990 editions of the 
A.L.P.O. Solar System Ephemeris. (See p. 190 
of this issue to learn how to obtain the 1990 
edition.) All dates and times are in Universal 
Time (U.T.), which is found by adding 10 
hours to HST (Hawaii Standard Time), 9 
hours to AST (Alaska Standard Time) or 
HDT, 8 hours to PST or ADT, 7 hours to MST 
or PDT, 6 hours to CST or MDT, 5 hours to 
EST or CDT, and 4 hours to EDT. Note that 
this may put you into the next U.T. day! 

VENUS AND JUPITER- 
THE BEST PLANETS TO WATCH 

Venus and Jupiter will be the most obvi-
ous planets to follow in the next three months. 
Catch Venus low in the southwest in evening 
twilight until mid-January, when it approaches 
too close to the Sun, reaching inferior con-
junction on 1990 JAN 18. On 1989 NOV 07, 
with a disk diameter of 25 arc-seconds, this 
planet reaches theoretical half-phase (dichoto-
my), but the observed time of half-phase may 
be several days earlier. On the next day, 
Venus reaches its greatest elongation east of 
the Sun, 47°.2. Venus is also at its greatest 
southerly declination (-26°57') since 1938 and 
until 1997; clearly a good apparition for south-
ern-hemisphere observers, if not for northern 
ones. Venus' disk now grows as its phase 
shrinks; when at greatest brilliancy on 1989 
DEC 18, at magnitude -4.7, it is 43 arc-sec-
onds across and 23 percent illuminated, still 
38° from the Sun. 

Jupiter is the second-brightest planet, but 
is much more conveniently observable than 
Venus. The giant planet is closest to the Earth 
on 1989 DEC 26, with an equatorial diameter 
of 47 arc-seconds, and in opposition to the 
Sun on DEC 27, at magnitude -2.7. This appa-
rition is highly favorable for our Northern 
Hemisphere, with Jupiter at declination +23°.2 
at opposition. Jupiter will be high in the sky in 
late evening throughout this period. As we go 
to press, Jupiter's SEB (South Equatorial Belt) 
and Great Red Spot have faded considerably 
in integrated light (see pp. 190-191), but are 
reported as still prominent in red and infrared. 

Of the remaining six planets, Mercury 
perhaps is the most accessible, and it has two 
observing "windows." The first is centered 
around its greatest eastern elongation (20°.0) 
on 1989 DEC 23, with Mercury at least 15°  

from the Sun in the evening sky from 1989 
DEC 08 to 1990 JAN 01. Mercury's turn in the 
pre-dawn sky is near its greatest western elon-
gation; 1990 FEB 01 (25°.2); it is at least 15° 
from the Sun between 1990 JAN 16 to FEB 28. 

Mars is not well placed, having passed 
conjunction with the Sun on 1989 SEP 29. It 
should become visible in the southeast sky in 
morning twilight after mid-November. How-
ever, even by 1990 JAN 31, Mars is only 40° 
from the Sun, 4.4 arc-seconds across, and at 
declination -23°.8. 

The last chance to observe Saturn this 
year will be in November because it reaches 
solar conjunction on 1990 JAN 06. The ringed 
planet will be in the southwestern sky in the 
early evening. Its Rings remain well-present-
ed, the north face being tilted 25°.9 towards us 
on 1989 NOV 01. 

November is also the last month for 
Uranus and Neptune because they are located 
near Saturn. Their respective dates of conjunc-
tion with the Sun are 1989 DEC 27 and 1990 
JAN 02. On 1989 NOV 01, Uranus is 54° east 
of the Sun at magnitude +6.0. On the same 
date, magnitude +7.8 Neptune lies 61° east of 
the Sun. A good time to look for Neptune will 
be on 1989 NOV 12; when, at 21h U.T., it 
passes 0°30' north of Saturn. 

Pluto is unobservable, reaching conjunc-
tion with the Sun on 1989 NOV 07. 

There are four minor planets that reach 
opposition at magnitude +10.0 or brighter dur-
ing the November-January period; their 10-
day ephemerides are published in the 1989 
edition of the A.L.P.O. Solar System 
Ephemeris: 

Opposition Data  
Minor Planet  1989 Date Magnitude Declination 

230 Athamantis NOv 02 +10.0 	20°N 
115 Thyra 	NOv 29 +9.7 	41°N 
192 Nausicaa DEC 06 +9.3 	36°N 
1 	Ceres 	DEC 20 +6.7 	26°N 

THE MOON 

During the current three-month period, 
the schedule for the Moon's phases is: 

New Moon First Ouarter Full Moon Last Quarter  

OCT 29.6 NOV 06.6 NOV 13.2 NOV20.2 
NOV 28.4 DEC 06.1 DEC 12.7 DEC 20.0 
DEC 28.1 JAN 04.4 JAN 11.2 JAN 18.9 
JAN 26.8 FEB 02.8 FEB 09.8 FEB 17.8 

The 1990 FEB 09 Full Moon is notable be-
cause it marks a total lunar eclipse, described 
in the next article (p. 184). Likewise, the 1990 
JAN 26 New Moon creates an annular solar 
eclipse, described later in this article (p. 183). 

1 
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Figure 27. Areas on Earth where the 1989 
NOV 02 and DEC 02 occultations of Venus 
by the Moon will be visible. 

During this season, the Full Moon will be 
well-placed, and the New Moon poorly 
placed, for observers in the Earth's Northern 
Hemisphere; the opposite is true for those 
south of the Equator. 

The other significant lunar visibility con-
dition is the Moon's librations, or E-W and 
N-S tilts in relation to the Earth. Extreme li-
brations occur on the following dates in 
November, 1989-January, 1990: 

North West South East  

OCT 31 Nov 06 Nov 13 Nov18 
Nov 27 DEC 04 DEC 10 DEC 16 
DEC 24 DEC 31 JAN 07 JAN 13 
JAN 21 JAN 26 FEB 03 FEB 10 

The lunar east and west directions above 
follow the International Astronomical Union 
usage, with Mare Crisium near the east limb. 
Note that lighting and libration conditions 
combine for a favorable view of the east limb 
on 1990 JAN 12-13. 

SUN AND MOON ECLIPSED 

Two eclipses happen in early 1990. An 
annular solar eclipse will occur in Antarctica 
on 1990 JAN 26, with a maximum duration of 
2m 03s at 71°01'S, 22°10'W. Besides 
Antarctica, this eclipse's partial phases can be 
seen from South America (except the north-
west portion of that continent) and the South 
Island of New Zealand. 

The total lunar eclipse on 1990 FEB 09 
will be much more widely visible. Due to its 
importance, it is described separately (p. 184). 

OCCULTATIONS 

Observers in North America have the op-
portunity to watch three minor planets pass in 
front of stars: (1) 1989 NOV 11.46; 1 Ceres 
(magnitude +7.8) occults a +10.5-Mag. star, 
giving a 7-percent light drop for 196 seconds 
as seen from the western United States and 
Mexico. (2) 1989 DEC 02.29; 895 Helio (Mag. 
+12.6) occults a +10.9-Mag. star, with a 83-
percent light loss lasting 8 seconds; seen from 
the central United States and eastern Canada. 
(3) 1990 JAN 16.45; 566 Stereoskopia (Mag. 
+12.9) occults a +9.4-Mag. star, resulting in a 
96-percent light drop lasting 10 seconds, pre-
dicted for the southwestern United States. 

We note two occultations of Venus by the 
Moon, with visibility zones shown in Figure 
27 to the right. The first occurs on 1989 NOV 
02, 22h U.T., with Venus at Mag. -4.4, 47° 
east of the Sun. The second is one month later, 
on 1989 DEC 02, 07h, when Venus is 45° east 
of the Sun, at Mag. -4.6. 

The only bright-star occultations by the 
Moon are four of Antares (Mag. +1.2): (1) 
1989 NOV 01, 11h (31°E. of the Sun); from S. 
Africa and W. Australia. (2) 1989 NOV 28, 
17h (6°E. of the Sun; not observable). (3) 
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1989 DEC 26, 00h (25°W. of the Sun); visible 
from Indonesia and Australasia. (4) 1990 JAN 
22, 08h (53°W. of the Sun); visible from South 
America and S. Africa. 

The series of Pleiades passages continues, 
with the Moon passing in front of this star 
cluster three times: (1) 1989 NOV 13, 21h 
(99% Moon; Europe and N. Asia); (2) 1989 
DEC 11, 07h (97% Moon; Canada and the 
United States); (3) 1990 JAN 11, 16h (84% 
Moon; N. Europe, N. Asia and Alaska). The 
series of favorable occultations of the Beehive 
(Praesepe) star cluster, however, comes to an 
end with the event of 1989 Nov 18, 14h (66% 
Moon; Hawaii and W. North America). 

THREE COMETS—ONE NAKED-EYE 

The major comet during these three 
months is the "new" one; Comet Okazaki-
Levy-Rudenko (1989r), expected to reach na-
ked-eye visibility. It is reported on earlier in 
this issue (p. 171). 

Meanwhile, Comet Brorsen-Metcalf 
(1989o) continues to fade, but can be followed 
in larger amateur telescopes. Its current 
ephemeris was given earlier (p. 170). 

Finally, Periodic Comet Schwassmann-
Wachmann I can always surprise us with a 
flareup; for its ephemeris, see p. 170. 

METEORS 

(Contributed by Robert D. Lunsford, 
A.L.P .0. Meteors Recorder) 

Both branches of the Tau rid stream peak 
in early November under favorable conditions. 
Observe these beautiful, slow, bright meteors 
in the early morning hours before the 10th of 
the month. 

The Leonids occur on November 16.9 
with a waning gibbous Moon nearby. Observ-
ers this year will see only 2-3 bright meteors 
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Figure 28. The edge of the umbra at mid-eclipse 
and at the four umbral contacts during the 1990 
FEB 09 total lunar eclipse. Celestial and lunar 
north and the 20 timing craters on p. 185 are 
also plotted. 
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per hour under these conditions. 
Southern-hemisphere observers should 

watch very early in December and also late 
in that month for activity from the radiants 
in Phoenix and the Puppis-Vela region. 
Rates are usually low, but shower members 
are often colorful and long in duration. 

The Geminids are ruined this year by a 
Full Moon on December 12th; they peak on 
DEC 13.8. Diehard observers may still be 
able to count up to 20 bright meteors per 
hour despite the intense moonlight. 

A waning crescent Moon only slightly 
hampers the Ursids, which are best seen on 
the morning of December 22nd. Observers 

with good transparency may see 5-10 Ursids 
per hour. 

The Quadrantids will peak on the 
morning of 1990 JAN 03, under ideal condi-
tions (a 6-day Moon). Observe during the 
last 3 hours of dark sky before morning twi-
light. If you are lucky enough to live in the 
right longitude, rates can surpass 100 per 
hour. Rates of less than 10 per hour will be 
seen on the 2nd and the 4th. While observ-
ing the "Quads," one may see other activity 
occurring from either Cancer or Coma 
Berenices. These two showers peak at mid-
month, but are often visible during the 
Quadrantid maximum. 

TOTAL ECLIPSE OF THE MOON: 1990 FEB 09 

Observers throughout the Eastern Hemi-
sphere will be able to see part or all of the 
total eclipse of the Moon on 1990 FEB 09, 
U.T. (Universal Time). The eclipse magnitude 
will be 1.080, meaning that, at mid-eclipse, 
the center of the Moon will be 1.080 lunar 
radii inside the edge of the umbra (darker part 
of the Earth's shadow). The entire eclipse can 
be seen from all Asia except the northeast and 
Japan, eastern Europe, and eastern Africa. The 
end of the event, but not the beginning, will be 
visible from the remainder of Europe and 
Africa, northeast Canada, the State of Maine, 
and eastern Brazil. On the other hand, the 
eclipse's beginning, but not its end, can be 
seen from Hawaii, Alaska, the Yukon, north-
east Asia, Japan, and Australasia. 

The phases of this eclipse are predict-
ed to follow this schedule (where all times 
are in 
U.T.): 

First Penumbral Contact (P1) . 16h  19.6m  
First Umbral Contact (U1) 	 17 28.6 
Beginning of Totality (U2) 	 18 49.2 
Middle of the Eclipse 	 19 11.1 
End of Totality (U3) 	 19 32.9 
Last Umbral Contact (U4) 	 20 53.5 
Last Penumbral Contact (P4) . 22 02.6 

As usual, the above schedule assumes 
that the umbra's diameter will be 2 percent 
larger than simple geometry would predict. 
The edge of the umbra relative to the 
Moon is shown for each of the four umbral 
contacts (U1-U4), and for mid-eclipse, on 
Figure 28 to the right. The figure shows 
that the Moon will pass to the south of the 
umbral center, and that the southern and 
southwestern (celestial directions) limbs 
will never be far from the edge of the 
umbra edge. Thus, they can be expected to 
remain fairly bright throughout totality. 
The writer believes that this eclipse will be 
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fairly bright because there has been no recent 
large-scale volcanic eruption to inject light-
scattering particles into our stratosphere, 
through which the refracted sunlight that illu-
minates the umbral interior must pass. 

WHAT TO OBSERVE 

Total lunar eclipses are beautiful to watch, 
and there is also a variety of scientific obser-
vations that can be made. To find out more 
about these, write our Lunar Eclipse Recorder, 
Francis Graham (address on inside back 
cover) to obtain a copy of the A.L.P.O. Lunar 
Eclipse Handbook ($4.00). Among the observ-
ing projects are verbal descriptions, drawings, 
photographs, and estimates of the Danjon 
Luminosity of the Moon at mid-eclipse. 
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Figure 29. The celestial hemisphere centered on the Moon at mid-eclipse, 1990 FEB 09, 19h 
11.1m U.T. See text for magnitudes of named objects. North at top. Plotted by Voyager pro-
gram, © Carina Software. 

Estimating the stellar magnitude of the 
Moon, at mid-eclipse or at various times 
throughout the eclipse, is a useful activity. 
Two methods that can be used are viewing the 
Moon through reversed binoculars, or viewing 
its reflection in a convex reflector. In either 
case, the Moon's image is compared with a 
star or planet, and we are fortunate in that 
there are several bright comparison objects 
near the Moon in this eclipse. 

Figure 29, below, shows the celestial 
hemisphere centered on the Moon at mid-
eclipse. (This will be the view from Nyatami, 
Karnataka State, southern India, where the 
Moon will be overhead at mid-eclipse!) The 
visual magnitudes of the objects named on the 
diagram are: Jupiter, -2.54; Sirius, -1.46; 
Arcturus, -0.04; Procyon, +0.38; and Regulus, 
+1.35. Lunar magnitudes found from such 
comparisons should be corrected for differen-
tial atmospheric extinction if the comparison 
object's altitude is much different from that of 
the Moon. This is less of a problem with 
Regulus, which lies only 9° from the Moon. 

The angular size of the umbra varies un-
predictably from eclipse to eclipse. It can be 
found accurately by timing the four umbral 
contacts with the limb, and especially by tim-
ing when the umbral edge crosses the 20 se-
lected craters that are listed below and are 
plotted on the Moon's disk in Figure 28 (p. 
184). If possible, time both umbral immersion 
and emersion. For large craters, take the mean 
of the times when the umbral edge crosses op- 

posite crater walls. The timing should be pre-
cise to 0.1 minute. To help you to be prepared, 
the approximate predicted U.T.'s for immer-
sion and emersion for the selected craters are: 

Number Name Immersion Emersion 

1 Grimaldi 17h35m  19h50m  

2 Aristarchus 17 35 20 05 
3 Kepler 17 40 20 00 
4 Copernicus 17 50 20 10 
5 Pytheas 17 45 20 15 
6 Timocharis 17 50 20 20 
7 Tycho 18 05 20 00 
8 Plato 17 50 20 30 
9 Aristoteles 18 00 20 35 

10 Eudoxus 18 00 20 35 
11 Manilius 18 00 20 25 
12 Menelaus 18 05 20 30 
13 Plinius 18 10 20 35 
14 Taruntius 18 25 20 40 
15 Proclus 18 20 20 45 
16 Gassendi 17 45 19 50 
17 Birt 18 05 20 00 
18 Abulfeda E 18 15 20 10 
19 Nicolai A 18 30 20 00 
20 Stevinus A 18 40 20 15 

Whatever the form of observations that 
you make, be sure to send them to our Lunar 
Eclipse Recorder. For crater and limb timings, 
send a duplicate copy to Sky & Telescope, 
P.O. Box 9111, Belmont, MA 02178-9111. 
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