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ALCON ASTRONOMY MEETING REPORT 

By: David H. Levy 

[Note Editor. This article should be a delightful complement to the two papers 
by Julius Benton about this same astronomical gathering in JALPO, Vol. 30, Nos. 11-
12, pp. 255-260, Nov. 1984] 

ALCON '84 literally opened with a bang. To celebrate the arrival of so many 
amateur astronomers, the state of Wisconsin blew up a piece of elevated Interstate 
Highway only 40 yards from the headquarters of Astronomy Magazine. The resulting 
broken windows, ceilings, and light fixtures provided a unique testament to 
Society's perceived opinion of amateur astronomers. ALCON '84 was a special blend 
of a number of groups, including our own ALPO, the Astronomical League, and the 
NDSOS Deep Sky group. The meeting included tours, papers, banquets, and the 
important personal connections, introductions, and conversations which really are 
at the heart of good astronomy meetings. 

Daniel Koehler's committee did a truly excellent job of organizing this 
convention, complete with guest speakers, observatory tours, and observing 
sessions. 

The ALPO has met concurrently with the League for a number of years, and we 
have found the special programs and events a bonus that makes this whole experience 
more memorable. 

Donald Parker's talk at the convention opening, "The Amateur Astronomer in the 
Space Age: Why, What and How?", began an unbroken series of seven paper sessions 
which included discussions on almost every aspect of amateur astronomy from the 
planets to Black Holes and Quasars. The ALPO session, held on Thursday afternoon, 
contained a variety of papers on Mars, Jupiter, Jupiter's satellites, Saturn, and 
Comet Halley. Summaries of all these papers appear in the Procedings, and likely 
will evolve into pieces for future issues of Journal ALPO. 

Just as useful as papers, but a vehicle designed to encourage more 
participation, were the workshops, of which ours was one. John Westfall opened 
with a brief discussion of the nature of lunar observing, and his talk was followed 
by Julius Benton's description of his Saturn program. Charles Capen's discussion 
about the Mars program was particularly well received, as well as Donald Parker's 
presentation about photography. David Levy ended the forum by discus:sing the work 
of both the Comets and Mete,ors Sections. 

The ALPO work was represented in another way in the Exhibit Room, where John 
Westfall's superb display attracted considerable attention. Other departments, 
including the new Solar Section, also offered displays designed to attract new 
observers. 

The ALPO Business Meeting, held in mid-afternoon on Saturday, was a great 
success, partly because it was held in the only air-conditioned room in the entire 
college; and this lucky chance attracted some prospective new members. We 
conducted some interesting business there, including the selection of next year's 
meeting place (Tucson, Arizona) and the addition of Meteors to the permanent list 
of Sections of the ALPO. The Section Reports that followed gave a most optimistic 
picture of the activity of our organization; Mars came in first this year with 
hundreds of drawings of the current apparition. We also reached a decision to 
establish an ALPO Award in honor of our Director, Walter Haas, who has guided the 
affairs of the association for the past 37 years. Designed to honor excellence in 
lunar and planetary observation, the Walter Haas Award will be presented for the 
first time next year in Tucson. Other business included the future of the Solar 
Section, the status of the Chapman-Cruikshank Observer's Manual, and the proposal 
to publish an annual ephemeris. A suggestion that we establish a section to study 
the glaciers on Madagascar was tabled. 

Observatories 

If the weather had been clear, this convention would have given its delegates 
an extraordinary opportunity to observe, for each night was set aside for an 
observing session at the Milwaukee Astronomical Society's fabulous observatory. It 
is an extraordinary facility, with several domes, sliding structures, and concrete 
pedestals for telescopes. Unfortunately, on the night of our meeting there were 
also several orders of magnitude more mosquitoes; and were it not for the foresight 
of the planning committee, who provided repellent, we would all have had to dash 
for cover shortly after dusk. This was not the only observatory whose telescope 



was available to us; for on Friday night the modern dome, meeting room, reflector, 
and good fellowship of the Racine Astronomical Society were our treat. 

The tour highlight of this meeting was naturally Yerkes Observatory, whose 40-
inch Clark refractor is still the largest refractor in the world. Watching the 
huge telescope stand majestically atop its massive pier, we tested the oft-repeated 
claim that a child could move it: our answer is a qualified yes, so long as the 
kid is the class bully. The collection of ancient instruments in the display area 
contained a beautiful Gregorian telescope, which should have been so labelled. 

Standing by the mighty 40-inch with Chick Capen and Don Parker, we imagined 
how pleasant it would be to stay there til nightfall and exercise that fine Clark 
lens on Mars. "Anybody want to stowaway under the platform for a while?", Chick 
asked longingly. "But we don't have any filters!" 

OUr view of the 40-inch was an emotional highlight of the meeting, a chance to 
see the of another era. As we stood on the huge moveable floor, swaying 
slightly under the weight of today' s visitors, we let the decades slip away. We 
stood by the eyepiece with Barnard; and watching him ready his equipment for a 
night's work, we shared for a moment the life of one of the greatest observers of 
all time. We sat with George Ellery Hale, trying so confidently to raise funds for 
this observatory, Wilson, and Palomar. We moved aside as S.W. Burnham pointed the 
huge telescope to the first double of his observing night. These people loved and 
respected the Yerkes telescope, and with it they opened the gates of the heaven 
that we enjoy so much today. Two nights later, the League honored another great 
observer by awarding its Leslie C. Peltier Award to Walter Scott Houston. This was 
a moving, exciting choice; for Houston has spent his life showing 3 generations how 
to observe the wonders of the deep sky. May he continue to do so for years to 
come. 

Next year, the ALPO will meet in Tucson, where planets and galaxies meet in 
the most active center of astronomy on Earth. Featuring tours of Kitt Peak, the 
Multiple Mirror Telescope, the Lunar and Planetary Laboratory, and featured papers 
from some of the country's greatest planetary scientists, the 1985 meeting is one 
to which we all look forward. ay then, Comet 1982i will be just around the corner, 
the current Mars apparition will be completed and ready for analysis, and plans for 
both the large "New Technology Telescoj)e" and the Hubble Space Telescope will be at 
an advanced stage. This year we celebrated from where astronomy has come. Next 
year we will toast where it is going. 

SYNOPTIC REPORT FOR THE 1980-81 APPARITION OF THE PLANET JUPITER 

By: P. Karl Mackal, ALPO Assistant Jupiter Recorder 

In its 1980-81 apparition the planet Jupiter advanced from conjunction on 
September 13, 1980 to opposition on March 26, 1981 and back to conjunction with the 
Sun on October 14, 1981. On the date of opposition the declination of Jupiter was 
-1 °, the equatorial diameter was 44'!2, and the tilt of the planet's axis to the 
Earth was (south) . 

Figure 1 shows the standard nomenclature of the belts and zones of the Giant 
Planet and should be helpful in following the text of this paper. 

Two people submitted photographs and color slides to the ALPO Jupiter Section 
in the amounts shown below: 

Dr . Jean Dragesco , 50 
Dr. Donald C. Parker, Coral Gables, FL 23 

The contributing observers were otherwise the following persons: 

No. Full No. Strip 
Name Location Disc Sketches 

Leo Aerts Heist-op-den-Berg, Belgium 4 
Phillip W. Budine Walton, NY 3 
C. F. Capen Flagstaff, AZ 1 
Lawrence Corlino Buffalo, NY 3 
Jean Dragesco 38 2 

Alan W. Heath Nottingham, UK 4 8 
P. Clay Sherrod No. Little Rock, AR 18 6 
Randy Tatum Richmond, VA 2 
Daniel Troiani Chicago, IL 16 3 

We thus have for analysis a total of 86 full discs and 22 strip sketches. 
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A total of 181 observations and photos was received for the time interval from 
October of 1980 through July of 1981. The monthly frequency of discs and photos 
(excluding strip sketches) is listed below: 

1980, October 
November 13 
December 10 

1981 , January 18 
February 22 

1981, March 27 
April 42 
May 16 
June 5 
July 5 

A minor South Equatorial Belt Disturbance was suspected by Rob Robotham (of 
Canada) and Clay Sherrod on April 30, 1981, very near 112°II. It was reobserved by 
Randy Tatum on May 5 and was placed at 109°II on May 7, 1981 by Phil Budine. (The 
predicted point of eruption is 106°II for the F-sequence of events, including the 
years 1958 and 1971A, for May 1.) The reduction of five spots for 
end of the possible SEB Disturbance yielded a rotation period of 9 54m 48s, 
according to Phil Budine. Unfortunately, no slow-moving spots were seen by any 
ALPO observers! Ostensibly, everything was entirely over by May 17 through May 26, 
1981. It is very difficult for me either to affirm or to deny the event in 
question, in light of the paucity of data. 

Activity in the STrZ was seen by Dragesco on Oct. 28, 1980, near 277°II, 
consisting of a column flanked on each side by an isolated festoon. (See Figure 
2.) Similar activity in the STrZ was seen by him on Nov. 1, 1980, on the following 
side of the planet. Both equatorial belts were strong and double at 161°II. This 
impression was also noticed by him on Nov. 10, 1980, near 73°II. However, a single 
white spot was imbedded in the SEBs, and two white spots lay alongside the NEBn. 
(See Figure 4.) Also, he noted a very weak Great Red Spot, possibly in its Red 
Spot Hollow aspect. Activity in the STrZ was also seen by him on Nov. 16, 1980, 
near 237°II, consisting of a dusky section followed by a faint wisp and two 
distinct columns. (See Figure 5.) He also spotted the RSH (or GRS) on Nov. 17, 
1980 at 45°II. The preceding end of the STrZ Disturbance was depicted by him on 
Nov. 18, 1980, at 192°II. (See Figure 6.) Its following end was also depicted by 
him on Nov. 19, 1980, some 15° ahead of 329°II! (See Figure 7.) All in all, the 
Disturbance measured some 122° in System II longitude. Similar activity in the 
STrZ was seen by him on Nov. 30, 1980, on the following side of the planet. (Note 
the clear bright STrZ just in front of the preceding end of the STrZ Disturbance on 
Figure 8.) Development of the following end of the STrZ Disturbance was reported 
on Dec. 8, 1980, near 308 °II, by Dragesco. ( Cf., Figures 9 and 1 0.) The RSH (or 
GRS) was a little hazy on Dec. 11, 1980, near 47°II, according to him. However, it 
appeared to clear off again by Dec. 23, 1980, some 15° behind 36° II, according to 
the same observer. A faint STrZ Band was detected behind the following end of the 
Disturbance on Dec. 25, 1980, at 352°n, according to Dragesco. (See Figure 11.) 

The virtual contrast between a weak and faint SEB and a strong and single NEB 
can be seen on Figure 12, a photo by Parker for Dec. 25, 1980, at 17PII. Further 
development of the following end of the STrZ Disturbance was reported on December 
27, 1980 near 291 on. (See Figure 13.) According to Dragesco, the region ahead of 
the following end was agitated too! (See Figure 14.) A second photo by Parker 
located the following end of the STrZ Disturbance very near 310°II. (See Figure 
15.) According to Dragesco, the region behind the preceding end of the Disturbance 
was also agitated! (See Figure 16.) A merging of the STB and the STrZ Band was 
noted by him on Jan. 8, 1981, at 270°II. On Jan. 15, 1981, a photo was also taken 
by him at 277°II of the following end of the STrZ Disturbance. (See Figure 18.) 
Notice the white ovals in the STeZ, just behind the confluence on Figure 19. The 
region extending some 40° along the extreme following end of the STrZ Disturbance 
was something of an upheaval in its own right, according to both Troiani and 
Dragesco. (See Figures 20 and 23.) In particular, Troiani noticed three bright 
white ovals on Jan. 31, 1981, either on or behind 269°n. Dragesco spotted all of 
these again on Feb. 8, 1981, two of them either on or behind 267°II. The RSH (or 
GRS) was clearly delineated on a Feb. 17, 1981, photo by Dragesco. (See Figure 
24.) Also, compare the dark and single NEB to the subdued yet double SEB at 80°n. 
In comparison the SEB was far more conspicuous compared to the NEB from 295° to 
305°II on Feb. 23, 1981. (See Figures 25 and 26.) Parker's photo of March 1, 
1981, showed a noteworthy STrZ Band at 196°II. (See Figure 27.) Its confluence 
with the STB could be seen by Dragesco on March 4, 1981, well ahead of 150°II. 
(See Figure 28.) The band extended around the entire planet, except for a 
noticeable gap that began near 250°II and extended to 300°II! (See Figures 29 and 
30.) The band was very strong both prec. and fol. the RSH (or GRS), according to 
Dragesco. (E.g., see Figure 31.) In some sense, the gap appeared to be a bright 
white clearing of the STrZ which obliterated the entire following end of the STrZ 

(text continued on page 10) 
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SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 
s 

S. "TEMPERATE 
s. TEMPERATE ZONE 

----5. POLAR REGION 

5. TEMPERATE BELT 
5. TROPICAL ZONE TEMPERATE BELT 

EQTL. BELT SOUTH 5. EQTL. BELT ZONE 

EQUATORIAL EQUATORIAL BELT 
NORTH 

N. TROPICAL ZONE 
·--NORTH EQUATORIAL BELT 

N. fEMPERATE ZONE TEMPERATE BELT 

N. TEMPERATE 

CENTRAL 
N 

N. TEMPERATE BELT 
POLAR REGION 

PRECEDING FOLLO\HNG 

Figure 1. Diagram showing standard nomenclature of the belts and zones of 
Jupiter. Contributed by Phillip W. Budine but long used by the Jupiter Section of 
the British Astronomical Association and others. Simply inverted view with south 
at the top. The arrow shows the of the planet's rotation. The Great Red 

is shown in the the central meridian. 

Figure 2. Drawing by Jean Drages-
co. October 28, 1980, 5h1Bm, U.T. 

CM(II)=27n 355-mm. re-
flector, 244X. All Jupiter images il-
lustrating Dr. Mackal's article are 
simply inverted views with south at the 
top. 

Figure 4. Drawing by Jean Drages-
co. November 10, 1980, 5h25m, U.T. 

355-mm. reflector, 
244X. 
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Figure 3. Drawing by Jean Drages-
co. November 1, 1980, 5h24m, U.T. 

355-mm. reflector, 
322X. 

Figure 5. Drawing by Jean Drages-
co. November 16, 1980, 4h58m, U.T. 

355-mm. re-
flector, 244X and 322X. 



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DORING ITS 1980-81 APPARITION 

Figure 6. Drawlng by Drages-
co. November 18, 1980, 5 21m, U.T. 

355-mm. re-
flector, 244X. 

Figure 8. Photograph bfu Jean 
Dragesco. December 7, 1980, 4h45 , U.T. 
CM(I)=309? CM(II)=143? 355-mm. re-
flector. 

Figure 10. Drawing by Drages-
co. December 8, 1980, 5 9m, U.T. 

355-mm. re-
flector, 322X. Compare to Figure 9, a 
photograph taken 29 minutes earlier. 
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Figure 7. Drawing by Drages-
co. November 19, 1980, 5 om, U.T. 
CM(I)=358? 355-mm. re-
flector, 244X. 

Figure 9. Photograph by Jean 
Dragesco. December 8, 1980, 4h4om, U.T. 
CM(I)=104? CM(II)=291? 355-mm. re-
flector. 

Figure 11. Drawing by Jean Drages-
co. December 25, 1980, 5h25m, U.T. 

355-mm. re-
flector, 322X. 



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 12. Photograph gy Donald 
Parker. December 25, 1980, 10 22m, U.T. 

32-cm. re-
flector. Seeing good and sky clear. 

5 seconds at f/196, film TP 

Figure 14. Drawing by Jfian Drages-
co. December 29, 1980. 5 35m, U.T. 

355-mm. re-
flector, 322X. 

Figure 16. Drawing by Jean Drages-
co. January 5, 1981. 5h38m, U.T. 

355-mm. re-
flector, 244X and 322X. 
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Figure 13. Drawing by Jfian Drages-
co. December 27, 1980, 5 22m, U.T. 

355-mm. re-
flector, 322X. Shadow of J. III in 
transit upon NTB. 

Figure 15. Photograph gy Donald 
Parker. January 2, 1981. 10 57m, U.T. 

32-cm. reflector. 
Seeing fairly good, sky very clear. 

Figure 17. Drawing by Jean Drages-
co. January 8, 1981. 4h42m, U.T. 

355-mm. re-
flector, 244X. 



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 18. Photograph by Jean 
Dragesco. January 15, 1981. 5h4om, 
U.T. 355-mm. re-
flector. 

Figure 20. Drawing Daniel 
Troiani. January 31, 1981. 8 37m, U.T. 

10-inch re-
flector, 283 X. Seeing extremely good, 
sky clear. 

FA BC 

Figure 19. Drawing by Jfian Drages-
co. January 15, 1981. 5 50m, U.T. 

355-mm. reflector, 
244X. Compare to Figure 18, a photo-
graph taken 10 minutes earlier. 

Figure 21. Photographh Jean 
Dragesco. February 8, 1981, 4 54 , U.T. 

355-mm. re-
flector. Shadow of J.III in transit 
near north limb. 

DE 

Figure 22. Zenological chart of Jupiter by Jean Dragesco for the period 
February 2 - February 8, 1981. 355-mm. reflector. The line below the chart iden-
tifies the long-lasting South Temperate Zone Ovals FA, BC, and DE. 
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SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 23. Drawing by Jfian Drages-
co. February 8, 1981. 5 10m, U.T. 

355-mm. re-
flector, 244X. Compare to Figure 21, a 
photograph made 16 minutes earlier. 

Figure 25. Photograph by Jean 
Dragesco. February 23, 1981. 3h17m, 
U. T. 355-mm. re-
flector. 

Figure 27. Photographhby Donald 
Parker. March 1, 1981. 5 28m, U.T. 

32-cm. reflector. 
Seeing extremely good, sky fairly clear. 
Exposure 4.5 seconds at f/96. Film TP 
2415. 
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Figure 24. Photograph by Jean 
Dragesco. February 17, 1981. 
U.T. 355-mm. re-
flector. Note Red Spot and Hollow near 
preceding (left) limb. 

Figure 26. Drawing by J5an Drages-
co. February 23, 1981. 334m, U.T. 

355-mm. re-
flector, 244X and 322X. Executed 17 
minutes after photograph for Figure 25. 

Figure 
Dragesco. 

flector. 

28. Photograph by Jean 
March 4, 1981. 1l14om, U.T. 

355-mm. re-



SELECTED ALPO DRAWINGS AND PHOTOGRAPHS OF JUPITER DURING ITS 1980-81 APPARITION 

Figure 29. Drawing by Drages-
co. March 7, 1981. 1 30m, U.T. 

355-mm. reflector, 
24IJX. 

Figure 31. Photograph Jean 
Dragesco. March 8, 1981. 1h26, U.T. 

355-mm. reflector. 
Red Spot and Hollow near following limb. 

Figure 
Dragesco. 

fleeter. 

33. Photograph bz Jean 
March 26, 1981. 22h?u, U.T. 

355-mm. re-

Figure 30. Photographh Jean 
Dragesco. March 7 , 1981 . 1 39 , U. T. 

355-mm. reflector. 
Executed 9 minutes after draPing of 
Figure 29. 

Figure 32. Photograph by Jean 
Dragesco. March 16, 1981. 1h1?u, iJ.T. 

355-mm. re-
flector. Shadow of J.III present in 

northern latitudes. 

Figure 
Dragesco. 

flee tor. 

34. Photograph by Jean 
March 31 , 1981 . oh56rn, u. T. 
CM(II)=224S 355-mm. re-

Note by Editor. We regret the long delay in the publication of Dr. Mackal's 
Jupiter-Report. Perhaps we may hope that events on Jupiter which interest us right 
now will alsc have a long-lasting value. We would invite close attention to the 
extensive set of drawings and photographs chosen by Dr. Mackal to illustrate his 
report. These can even serve to study Jovian phenomena not mentioned in the.text, 
e.g., the three long-enduring South Temperate Zone bright ovals and the aspect of 
belts north of the North Equatorial Belt. 
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Figure 35. Drawing by Jean 
Dragesco. March 31, 1981. 1h1201 , U.T. 

355-mm. re-
flectr, , 244X and 322L Compare to 
Figure 34, a photograph made 16 minutes 
earlier. 

(text continued from page 3) 
Disturbance. (See Figures 33 and 34.) 
The fol. end. of this Disturbance 
moved -90° 190 days for a rotation 
period of 9 55m21 s, being last noted 
on June 18, 1981 . 

(to be continued) 

By: John E. Westfall, A.L.P.O. Assistant Jupiter Recorder, Eclipse Timings 

The Phenomena 

During 1985 both the Sun and the Earth will pass through Jupiter's equatorial 
plane, and thus pass through the orbital planes of its four major (Galilean) 
satellites. This circumstance will result in some 300 "mutual events"--eclipses 
and occultations of satellites by other satellites. These types of events occur 
every six years, which makes them somewhat rare; but the 1985-86 series will be 
exceptional because the Earth and the Sun are near the satellites' orbital planes 
at the time of opposition (August 4, 1985). This series will be a good time to 
observe these phenomena, even if just visually. In addition, carefully-timed 
photoelectric photometry of the eclipses and occultations will be of scientific 
value, refining our knowledge of the satellites' orbits and also possibly giving us 
information about the albedo features on all four satellites and the effect of 
tidal interaction upon Io in particular. 

The one unfavorable aspect of this series of events is that Jupiter's 
southerly declination will reduce its nightly period of visibility for NortherY! 
Hemisphere observers. This is a more serious constraint for photoelectric 
photometry; Table 1 (below) gives the photometric "observing windows" for the first 
of each month, assuming that the observer is located at latitude 40 degrees north, 
that Jupiter must be at least 15 degrees above the horizon, and that the Sun must 
be at least 12 degrees below. For a specific longitude and date interpolation will 
be necessary, and the "windows" should be broader for purely visual observing than 
the table indicates. The table also gives the quantities BS, the Jovicentric 
latitude of the Sun, and BE, that of the Earth. --

Date 

1985 
FEB 01 
MAR 01 
APR 01 
MAY 01 
JUN 01 
JUL 01 
AUG 01 
SEP 01 
OCT 01 
NOV 01 
DEC 01 

1986 
JAN 01 
FEB 01 
MAR 01 
APR 01 

Table 1.:. "Observing Windows" for Photoelectric Photometry of Galilean 
Satellite Mutual Events, February .L. 19B5 .:. April .L. 1986 

U.T. of "Observing Window" by Longitude of Observer 

BE BS 75°W 90°W 105°W 120°W 

----------- ----------- ----------- ------------0.81 -0.95 ----------- ----------- ----------- ------------0.54 -0.82 ----------- ----------- ----------- ------------0.30 -0.68 08:03-08:56 09:03-09:56 10:03-10:56 11:03-11:56 
-0.13 -0.54 06:07-08:20 07:07-09:20 08:07-10:20 09:07-11:20 
-0.05 -0.41 04:04-08:21 05:04-09:21 06:04-10:21 07:04-11:21 
-0.07 -0.26 02:00-08:50 03:00-09:50 04:00-10:50 05:00-11:50 
-0.15 -0.12 00:32-06:25 01:32-07:25 02:32-08:25 03:32-09:25 
-0.22 +0.02 23:41-04:17 DO: 41-05: 17 01:41-06:17 02:41-07:17 
-0.21 +0.17 22:58-02:22 23:58-03:22 00:58-04:22 01:58-05:22 
-0.11 +D. 31 22:39-00:45 23:39-01:45 00:39-02:45 01:39-03:45 

22:50-23:19 23:50-00:19 DO: 50-01: 19 01:50-02:19 
+0.35 +0.60 ----------- ----------- ----------- -----------+0.63 +0.73 ----------- ----------- ----------- -----------+0.93 +0.87 ----------- ----------- ----------- -----------
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It appears that photoelectric photometry must be restricted to between late 
April, 1984, and early January, 1985. The visibility restrictions seriously reduce 
the number of events measurable from a given site; the author's location (San 
Francisco) is probably typical, with only 42 events at suitable times (on the 
average, clouds will reduce this figure by about half). Visual observing should be 
possible for a longer period, i.e., excluding dates within about four weeks of 
conjunction (which occurs on January 14, 1985 and on February 18, 1986). Also, 
conditions will be less favorable north of latitude 40 degrees north, but 
considerably more favorable in more southerly latitudes. 

Naturally, in watching for these events, one must be sure one is looking at the 
correct satellite! Fortunately, graphs showing the relative positions of the four 
satellites on each day are published in several places: the 1985 and 1986 volumes 
of The Astronomical Almanac, The Observer's Handbook of the Royal Astronomical 
Society of Canada, and The Astronomical Calendar, as well as in the monthly issues 
of ! Telescope and AStronomy magazines. 

Event Statistics 

There will be considerable variety among the events; some will be partial 
(when a satellite's limb is only partly covered by the limb or disk of another 
satellite), some will be total (the satellite is completely covered), and some will 
be annular (the occulting satellite, or the eclipsing satellite's shadow, is 
completely within the disk of the occulted or eclipsed satellite). Of perhaps more 
interest, some events will be eclipses and some will be occultations. Also, these 
events will be of different durations, depending on the relative sizes and projected 
velocities of the two satellites involved. Finally, the apparent brightness drop of 
the occulted or eclipsed satellite will range from imperceptible dimming to complete 
disappearance. Table 2 below classifies the 300 events by category (occultation or 
eclipse), duration, and brightness loss (DL). 

Thus, eclipses outnumber occultations. Durations vary considerably, but most 
fall in the range of 3-15 minutes. In terms of light loss, there are 253 events 
(84 percent) with a drop of 2 percent or more, which should be measurable 
photoelectrically. For visual observers, 142 events (47 percent) have light losses 
exceeding 20 percent, which should be detectable if careful comparisons are made 
with other satellites. Light losses of over 60 percent (40 events, 13 percent) 
should be apparent even to the casual viewer. Finally, for four eclipses the 
satellite will disappear! 

Table 2. Mutual Satellite Events Classified El Categort (Occultation --- or Eclipse) , Duration, and Brightness Loss DL). 

D u r a t i o n i n Minute s 

1-4 5-6 7-9 10-15 16-20 21-30 31-40 41-50 51-60 61-125 Total 
------------------

Occultations 

DL=Not Computed 1 0 0 2 2 1 0 1 0 1 8 
0 - 1% 10 1 0 1 0 0 0 0 0 0 12 
2 - 4 6 2 6 1 1 3 1 0 0 0 20 
5 - 10 4 8 6 5 2 0 1 0 1 1 28 

11 - 20 5 9 3 8 1 1 0 0 1 0 28 
21 - 30 2 7 3 5 3 0 1 1 0 2 24 
31 - 40 0 5 5 2 0 1 0 1 0 0 14 
41 - 60 1 1 0 0 0 0 0 0 0 1 3 
61 - 80 0 1 2 1 0 0 0 0 0 2 6 
81 - 99 0 0 0 0 0 0 0 0 0 0 0 

100 0 0 0 0 0 0 0 0 0 0 0 

Total 29 34 25 25 9 6 3 3 2 7 143 

Eclipses 

DL=Not Computed 2 2 2 0 1 0 1 1 0 0 9 
0 - 1% 8 5 2 1 2 0 0 0 0 0 18 
2 - 4 3 1 3 1 1 1 0 0 0 1 11 
5 - 10 3 1 2 2 2 0 0 0 0 0 10 

11 



Table 2. 

Eclipses 

11 - 20% 
21 - 30 
31 - 40 
41 - 60 
61 - 80 
81 - 99 

100 

Total 

Grand Total 

Mutual Satellite Events Classified E1 Category (Occultation 
or Eclipse), Duration, and Brightness Loss (DL) (Continued) 

D u r a t i o n i n M i n u t e s 

1-4 5-6 7-9 10-15 16-20 21-30 31-40 41-50 51-60 61-125 Total 
------------------

4 2 4 3 0 1 0 0 0 0 14 
1 5 3 4 1 0 1 1 0 3 19 
1 5 2 4 3 0 1 1 0 2 19 
0 10 7 2 2 2 0 0 0 0 23 
0 1 5 5 3 0 0 0 0 0 14 
0 0 7 6 2 1 0 0 0 0 16 
0 0 0 1 1 1 0 0 1 0 4 

22 32 37 29 18 6 3 3 6 157 

51 66 62 54 27 12 6 6 3 13 300 

Visual Observations 

It is unfortunate that visual observations, including timings, of the mutual 
events probably will not be of scientific value. Nonetheless, they will provide an 
interesting spectacle to watch. For occultations when viewed with small- to 
moderate-size instruments, the two satellites involved should appear to merge into 
a single elongated image. With larger instruments, the observer may be able to see 
one satellite silhouetted against the other, particularly when their albedos differ 
enough (the visual albedos of the satellites, in order of increasing distance from 
Jupiter, are 0.61, 0.64, 0.42, and 0.20). For eclipses, most instruments will 
simply show the light loss for the eclipsed satellite. Larger apertures under good 
conditions should show a deformed or indented disk. 

Some events undoubtedly will be more noteworthy than others. On August 6, 
1985, near opposition, the eclipse of Europa by Ganymede (10:05-10:16 U.T.) will 
overlap its occultation by Ganymede (10:13-10:28). In 1985 there are three mutual 
events which occur close in time to "conventional" satellite phenomena: (i) on June 
24, Io disappears into Jupiter's shadow just 10 minutes after its occultation by 
Callisto ends; (ii) on July 13, Ganymede enters Jupiter's shadow only 3 minutes 
after the end of its occultation by Io; (iii) on October 6, Io emerges from eclipse 
by Jupiter 6 minutes before it is eclipsed by Europa. One eclipse occurs when the 
eclipsed satellite is in transit on Jupiter's disk (the eclipse of Io by Callisto; 
Aug. 29, 1985, 15:23-15:40 U.T.). An event in transit also occurs for two mutual 
occultations (the occultation of Europa by Callisto on November 4, 1985, 02:42-03:05 
U.T., and the occultation of Io by Ganymede on November 22, 1985, 12:32-13:03 U.T.). 
There also should be several mutual eclipses which occur while the two satellites' 
shadows are transiting Jupiter; the two shadows should appear to merge on Jupiter's 
disk. 

Photoelectric Photometry 

Photoelectric photometry of the mutual satellite events during 1985-1986 is 
being coordinated by Drs. Kaare Aksnes and Fred Franklin. Western Hemisphere 
observers should send their results to Dr. Franklin (Harvard-Smithsonian Center for 
Astrophysics, 60 Garden Street, Cambridge, MA 02138). These persons have been kind 
enough to furnish the author with a number of recommendations for observation, 
which are given below with some additional comments by the author. 

The photoelectric measurement of the brightness of a satellite during the 
course of its occultation or eclipse by another satellite is of considerable value. 
At the least, the results improve our knowledge of the orbits of both satellites. 
Such studies may also give information on tidal effects upon Io's orbit and on 
albedo variations on the disks of the satellites. Interestingly, measuring the 
"shallow" events, with light drops too small to be noticed visually, is of more 
value than similar measures of events when the light drop is considerable. This 
result occurs because light curves for shallow events are more sensitive to 
uncertainties in the satellites' orbits. · 

Because the Galilean satellites are relatively bright (about fifth magnitude), 
telescope aperture is not a major problem; and probably a 4-inch· (10-cm.) 
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instrument will be sufficient. It is desirable, though, to use a photometer 
aperture that is small in terms of arc-seconds; probably about 25 arc-seconds-is a 
maximum, and smaller is preferable. This choice implies rather long focal lengths, 
but a Barlow Lens may be used on short-focus telescopes. In order to help minimize 
the problem of scattered light from Jupiter's nearby disk, the instrument's optics 
should be clean and of good quality. Diffracted light is a problem as well so that 
unobstructed optical systems are desirable. If obstructed systems are used, glass-
supported secondaries are preferable to those supported by spiders. Finally, in 
terms of instrumentation, the mounting should be steady and the clock drive accurate 
so that the satellite may be held within a small aperture for an extended period. 

Most commercially-made or home-built photometers should be adequate; the main 
consideration is that the photometer aper·ture be small. If one has filters, the V 
band is preferred, but even "clear" readings will be useful. It is essential, 
though, that readings be timed accurately, at least to within 1 second, and 0.2-
second accuracy is preferred. The simplest way to achieve this accuracy is to use 
WWV shortwave time signals; the problem is then to tie these in with one's photo-
meter readings. There are at least three methods, in increasing order of sophisti-
cation: (i) If one reads an ammeter dial, one can call off the readings into a tape 
recorder microphone with WWV in the background; (ii) If one uses a stripchart 
recorder, one may input the WWV signals into the recorder to generate 1-second 
ticks; and (iii) One may use a microcomputer by inputting the photometer output to 
an analog-digital card; the time can be supplied by a calendar/clock card. 

This program is concerned with relative light changes only so that it is 
unnecessary to determine actual magnitudes or to use comparison stars. For 
eclipses, it is essential to measure the uneclipsed brightness of the satellite, 
preferably by measures made both before and after the eclipse. For occultations, 
one should determine the brightness ratio of the two satellites, again preferably 
both before and after the event. For some eclipses, both satellites will fall 
within the same aperture, in which case the brightness ratio should be determined. 
It should be noted that there are some 33 events where a third (uninvolved) satel-
lite is within 10 arc-seconds of the satellite that is to be measured; care will 
have to be exercised so as not to include the "background satellite." 

During the course of each event, as many readings should be made as possible, 
especially near minimum light. With sufficient drive accuracy and a suitable means 
of recording readings (e.g., chart recorder or computer), readings can and should be 
made continuously. The goal is an accurately-determined time of mid-eclipse, which 
is best found by using an entire light curve rather than just one or even a few 
measures. 

The chief problem in this form of photometry is the background light both 
scattered and diffracted from Jupiter. Typically, this light varies considerably 
within the field of view of the telescope. Some ways of reducing such light have 
already been mentioned--good and clean optics, preferably unobstructed, and a small 
photometer aperture. Naturally, background light will tend to be less the farther 
the satellite is from Jupiter's disk. Nonetheless, background light will always be 
present so that it should be measured and subtracted from each reading. Two methods 
of so doing are: 

When the satellite is closer than about 2 Jupiter diameters to the center of 
Jupiter, take a sky background reading on the point exactly corresponding to 
the satellite's position, but on the opposite side of Jupiter (i.e., at the 
same distance but 180 degrees different in position angle; this is the method 
recommended by Aksnes and Franklin). 

If the satellite is sufficiently far from Jupiter, or the above method is 
impractical, use the mean of measures equally displaced from the satellite in 
two (N/S or E/W) or four (N/S/E/W) directions. 

In planning observations, note that the expected uncertainty of the predictions 
is about 1 minute for events less than 20 minutes in duration (comprising 87 percent 
of the events), but can be as much as 10 minutes for the longer-duration phenomena. 

Drs. Aksnes and Franklin will be glad to receive even "raw" observations as 
long as they include the essentials--background information (instrumentation 
description, sky conditions), eclipse/occultation measures with times, and bright-
ness ratios or uneclipsed brightnesses of satellites. Those with a mathematical 
inclination may wish also to reduce their observations themselves, graphing light 
curves and even computing the time of minimum brightness. 
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Galilean Satellite Mutual Events: FEB 04- OCT 17, 1985 

U.T. U.T. U.T. 
Event Event Event 

Date Type Beg. End DD, Date Type Beg. End Date Type Beg. End DL7, 
--- --- --- --- -- --- --- --- --- -- --- --- --- --- --
0204 203P 2046 2102 -- 0806 302P 1005 1016 22 0914 1E2P 0315 0329 73 
0205 203P 0213 0331 -- 0806 3E2P 1013 1028 100 0914 4E2P 1221 1236 18 
0205 2E3P 0533 0615 -- 0810 103P 1004 1009 10 0914 l03P 2333 2342 5 
0527 302P 0355 0400 8 0813 302P 1308 1319 21 0915 4E2P 1431 1459 51 
0527 301P 0809 0813 3 0813 3E2P 1356 1413 97 0917 l02P 1422 1431 4 
0529 204A 0405 0416 15 0817 l03P 1232 1237 8 0917 lE2P 1637 1649 78 
0530 204P 1025 1053 14 0820 302P 1616 1628 20 0918 302P 0655 0713 6 
0603 302P 0703 0710 24 0820 3E2P 1748 1806 66 0918 302P 2147 2230 --
0603 301P 1104 1111 13 0820 104P 2234 2237 2 0919 3ElP 0212 0218 38 
0606 402P 1752 1758 18 0824 l03P 1504 1509 6 0921 102P 0344 0351 3 
0606 401P 2201 2207 27 0824 1E3P 1624 1631 8 0921 lE2P 0557 0609 85 
0607 401P 1615 1629 18 0827 lE2P 0525 0636 4 0922 103P 0312 0327 7 
0610 302T 1009 1017 36 0827 302P 1931 1944 18 0922 l03P 0950 1007 4 
0610 301P 1409 1419 22 0827 3E2P 2153 2211 31 0923 2E4P 0312 0323 24 
0611 30lP 0313 0325 -- 0829 401P 0014 0018 5 0923 lE3P 0354 0401 6 
0616 l04P 0406 0411 4 0829 3E2P 0044 0147 27 0923 1E4P 1419 1428 --
0617 304P 0139 0150 9 0829 4ElP 0315 0328 29 0924 102P 1702 1708 2 
0617 302T 1313 1322 36 0829 4ElA 1523 1540 -- 0924 1E2P 1915 1926 91 
0617 30lP 1735 1752 30 0829 401P 2015 2025 2 0925 3E4A 0459 0518 73 
0622 403P 1924 1931 5 0830 1E2P 2047 2119 40 0925 302P 1827 1924 5 
0624 401P 0602 0607 33 0830 403P 2113 2120 4 0926 3E1P 0456 0503 62 
0624 302T 1615 1624 36 0831 4E3P 0151 0206 10 0928 1E2A 0832 0842 94 
0701 302P 1915 1924 35 0831 103P 1743 1749 6 0929 2E3P 1952 1957 --
0708 302P 2213 2222 31 0831 1E3P 1937 1948 20 0930 1E3P 0653 0701 17 
0710 401P 0934 0940 67 0901 1E::JP lU::J:l lUSU :l 0930 4E3A 2320 ?117 
0712 403P 0033 0045 45 0903 1E2P 1042 1103 so 1001 4ElP 1658 1709 45 
0713 103P 0030 0034 12 0903 302P 2257 2311 15 1001 4E2A 1901 1911 68 
0715 3E2P 2335 2341 2 0904 3E2P 0221 0237 5 1001 1E2A 2147 2157 94 
0716 302P 0110 0119 27 0904 3E2T 2120 2211 100 1002 4E1A 0859 0920 81 
0717 304P 1902 1910 4 0905 302P 0247 0354 9 1002 4ElA 1926 1944 81 
0718 104A 1208 1216 19 0905 3E4P 2120 2130 2 1003 3ElP 0742 0750 86 
0719 104P 0413 0429 -- 0906 104P 0540 0607 4 1005 1E2P 1101 1111 91 
0719 104P 1419 1429 9 0906 104P 0830 0907 5 1006 2E1P 1849 1853 7 
0720 103P 0252 0257 12 0906 102P 2137 2200 4 1007 1E3P 0948 0955 29 
0723 3E2P 0303 0313 32 0907 1E2P 0021 0038 59 1009 1E2P 0015 0024 85 
0723 302P 0407 0417 24 0907 1E4P 0925 0933 ll 1010 2E1P 0756 0800 13 
0726 402T 1229 1237 63 0907 103P 2030 2037 5 1010 3ElA 1029 1037 96 
0726 401T 1700 1905 67 0907 1E3P 2314 2331 31 1010 2E4T 1147 1157 32 
0727 103P 0515 0520 12 0910 102P 1125 1139 5 1010 1E4P 2335 2343 29 
0727 401P 1705 1711 25 0910 1E2P 1349 1405 66 1012 1E2P 1328 1337 77 
0730 3E2P 0635 0649 72 0911 302P 0240 0256 ll 1013 2E1P 2102 2106 20 
0730 302P 0705 0715 23 0911 3E2P 0749 0755 -- 1014 1E3A 1238 1246 39 
0803 l03P 0739 0744 ll 0911 3E2P 1828 1918 35 1016 1E2P 0241 0249 69 
0804 104P 1915 1920 6 0911 302T 2342 0031* 36 1017 2E1P 1009 1013 26 
0805 304P 2320 2332 ll 0914 102P 0058 0109 5 1017 3E1P 1319 1327 85 

Table of Events 

The table of mutual satellite events on pages 14 and 15 is based on the 
of Aksnes and Franklin and of Prof. Paolo Gregorio of the 

Pol1tecn1co d1 Tor1no, Italy. The ma1n table contains 269 events. The entries from 
the Aksnes-Franklln l1st (252) are restricted to events with a light drop of 2 
percent or greater wh1Ch occur more than 1. 7 Jovian radii from Jupiter's center and 
wh1ch do not take place near conjunction with the Sun. To these have been added 17 

f,rom .the Gregorio which either occur near conjunction or fall near or on 
s d1sk (the Gregor1o add1t1ons, to 1985, may be identified by 

--- 1n the DL column). The rather abbrev1ated format of the table is as follows: 
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Galilean Satellite Mutual Events: OCT 19, 1985 -APR 20, 1986 

U.T. U.T. U.T. 
Event Event Event 

Date Type Beg. End D15, DateType Beg. End DlJo Date Type Beg. End DL/', 
--- --- --- --- -- --- --- --- --- -- --- --- --- --- --
1019 1E2P 1553 1601 62 1123 3E1P 0327 0340 80 1227 2ElP 0833 0837 13 
1020 4E3P 0722 0737 13 1123 3E2P 0727 0735 21 1228 301P 1629 1635 27 
1020 2E1P 2316 2320 31 1124 102P 0140 0143 2 1229 3E2P 0008 0017 46 
1021 1E3A 1527 1534 48 1125 2ElA 1025 1030 49 1229 102P 1342 1346 45 
1023 lE2P 0505 0512 55 1127 102P 1452 1455 4 1230 2E1P 2140 2145 9 
1024 2E1P 1222 1227 37 1128 2ElA 2332 2338 46 1231 203P 1146 1152 16 
1024 3E1P 1613 1622 64 1129 301P 0449 0500 20 1231 103A 1713 1719 29 
1026 3E4P 0243 0258 25 1129 301P 1612 1625 -- 1986 
1026 1E2P 1816 1823 46 1130 3ElP 0645 0654 47 0102 102P 0254 0259 40 
1027 lE4P 0434 0437 -- 1130 3E2P 1049 1058 50 0102 204P 2355 3 
1027 2E4T 2102 2112 36 1201 l02P Ll404 0408 6 0103 201P 0940 0942 2 
1028 2ElP 0129 0134 42 1202 2ElP 1239 1244 43 0103 304P 1038 1047 4 
1028 1E3A 1813 1820 41 1204 102P 1716 1720 10 0103 2ElP 1049 1053 6 
1030 1E2P 0727 0733 38 1206 2E1P 0147 0152 38 0104 301T 1933 1939 40 
1031 2E1A 1436 1441 46 1206 301P 0942 1015 29 0105 3E2P 0327 0333 13 
1031 3ElP 1913 1922 47 1206 301P 1321 1404 23 0105 102P 1606 1611 32 
llUL 1ELP LOJii 2044 JO 1207 3E1P 0949 0956 17 0106 201P 2252 2255 7 
1103 402T 0550 0604 63 1207 3E2P 1410 1419 83 0106 2E1P 2357 0001" 4 
1104 402T 0242 0305 -- 1208 102P 0628 0632 14 0107 103P 2018 2024 20 
1104 2ElA 0343 0348 49 1209 403P 0503 0516 35 0109 l02P 0519 0523 23 
1104 lE3A 2059 2106 31 1209 2ElP 1454 1459 34 0109 403P 0536 0544 8 
1105 4E1P 0314 0337 3 1210 203P 0107 0111 4 0110 201P 1205 1208 12 
1105 4E2A 1247 1300 78 1210 103P 0819 0822 -- 0110 2E1P 1305 1309 3 
1106 1E2P 0948 0953 23 1211 102P 1940 1944 18 0111 402P 0446 0550 48 
1107 2ElA 1650 1655 55 1213 2ElP 0402 0407 29 0111 402T 0915 1039 63 
1107 3E1P 2220 2230 34 1214 3E2P 1730 1739 98 0111 301P 2235 2240 36 
1109 1E2P 2258 2303 17 1215 304P 0105 0114 7 0112 102P 1832 1835 14 
1111 2ElA 0557 0602 61 1215 l02P 0852 0857 24 0114 201P 0117 0122 18 
1111 2E3P 1517 1523 -- 1215 104A 2003 2010 19 0114 l03P 2331 2336 9 
1113 lE2P 1208 1212 9 1216 2ElP 1709 1714 25 0328 203P 1316 1423 21 
1114 2E4P 0234 0255 37 1216 104P 2004 2056 16 0328 203A 2055 2201 
1114 2E1A 1904 1909 58 1217 203P 0437 0443 18 U4UL LElP 0430 0437 2 
1115 3ElP 0144 0155 26 1217 l03P 1114 1119 16 0404 2E3P 1412 1520 27 
1115 3E1P 1419 1446 100 1218 102P 2205 2209 30 0404 2E3A 2221 2331 36 
1115 3E1P 2342 0001"'100 1220 2ElP 0617 0622 21 0405 203P 0359 0418 8 
1116 3E2P 0404 0411 3 1221 301P 1322 1327 10 0405 2ElP 1752 1801 4 
1117 1E2P 0118 0122 4 1221 3E2P 2049 2058 84 0409 2E1P 0716 0727 8 
1118 2E1A 0811 0816 58 1222 102P 1117 1122 37 0409 201P 1443 1506 4 
1118 2E3P 1833 1837 -- 1223 2ElP 1925 1929 17 0412 2E3P 0439 0508 24 
1120 40lP 0920 0935 16 1224 401P 0106 0126 28 0412 2ElP 2046 2101 12 
1120 401P 1502 1522 22 1224 401P 0605 0631 39 0416 2ElP 1024 0145 19 
1121 2ElA 2118 2123 51 1224 203A 0810 0817 23 0416 2E1P 1623 1655 26 
1122 301P 0111 0118 9 1224 103P 1412 1417 28 0419 2E3P 0921 0938 7 
1122 3E1P 0545 0605 27 1225 401P 0234 0241 61 0420 2E1P 0025 0107 28 
1122 3E1P 1232 1303 -- 1226 102P 0029 0034 44 0420 2E1P 0314 0421 35 

Col. 1. 
Col. 2. 

(2 digits) and Day (2 digits) of 1985 or 1986. 
Event Type, where the first entry is the number (1=Io, 2=Europa 

4:Calllsto) of the occu1 ting/eclipsing satellite, the second 
entry lS r:J' for "occults" or "E"for "eclipses", and the third entry is the 
number of the occulted/eclipsed satellite, followed by "P" for "Partial" 

Col. 3. 
Col. 4. 

Col. 5. 

"A" for "Annular", and "T" for "total". ' 
Hour (2 and Minute (2 digits) U.T. of the beginning of the event. 

(2 d1g1ts) and M1nute (2 digits) U.T. of the end of the event; "*" 
1nd1cates th1s end falls during the next U. T. day. 
DL=Max1mum br1ghtness drop in percent; if an occultation this drop is for 
the two satellites combined. ' 

S?me 31 events .are listed below, not being included in the main table, where 
the drop 1s too small for photometry; they are given in the same format 
as the maln.table. The among these should be to watch 
Vlsually, be1ng the Gal1lean equ1valent of grazing lunar occultations. 
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*********1985********* 
0607 401P 2357 0002* 1 
0717 2E4P 2144 2152 0 
0804 204P 0353 0356 1 
0817 1E3P 1322 1327 1 
0821 1E4P 0012 0017 1 
0830 4E1P 0558 0606 1 
0830 1E2P 1605 1618 0 
0908 1E3P 2124 2128 0 
0914 402P 0620 0622 0 
0915 1E3P 0521 0537 0 

0916 1E3P 0047 0053 1 
0925 302P 1247 1318 2 
0928 102P 0619 0623 1 
1001 102P 1934 1937 1 
1105 4E1P 0807 0827 1 
1111 204P 2010 2014 1 
1114 301P 2156 2159 1 
1116 102P 2317 2318 0 
1120 102P 1228 1230 1 
1120 1E2P 1427 1430 1 
1124 1E2P 0336 0339 0 

1127 1E2P 1646 1647 0 
1214 301P 1009 1012 1 
1214 3E1P 1247 1251 1 
*********1986********* 
0107 203P 1525 1529 1 
0112 3E2P 0645 0648 0 
0114 2E1P 0213 0217 1 
0326 2E1P 0153 0158 0 
0329 2E1P 1511 1517 1 
0409 201P 0951 1001 1 
0426 2E3P 1338 1340 0 

As a final note, the independent calculation of the two ephemerides allowed 
them to be compared. For almost all events, the Aksnes-Franklin and Gregorio 
predictions agreed quite well; the median difference ( Aksnes-Franklin minus 
Gregorio) was -0.27 minutes for event beginnings and +0.02 minutes for event 
endings. There were several considerably larger differences for long-duration and 
grazing events which, by their very nature, are quite uncertain. 

A.L.P.O.S.S. SOLAR OBSERVATIONS FOR ROTATIONS 1732-1734 

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

This article is the first of what will be an ongoing series of articles 
summing up the activity of the Sun as observed by members of the ALPO Solar Section 
(hereafter ALPOSS or the Section). Activity will be discussed by Carrington Rota-
tions using standard Space Environment Services Center (SESC) numbers for the 
activity regions. These numbers are assigned by the SESC, a the National 
Oceanic and Atmospheric Administration (NOAA) in Boulder, Colorado, and they are 
easily cross referenced to any other heliographic nomenclature system. 

All dates and times used in this report will be, unless otherwise specified, 
in Universal Time. All ordinate compass directions will be abbreviated (N, E, S, 
W, etc.). No other attempts will be made to clarify the terms used in these 
articles. Readers are referreQ to the Section's HANDBOOK FOR THE WHITE LIGHT 
OBSERVATION OF SOLAR PHENOMENA7, available from the Recorder for 
Other references and suggested reading may be found at the end of this article. 

It was hoped that this series of articles could have begun a year ago. How-
ever, the rapid growth of the Section and the large amounts of incoming data have 
made this goal impossible. It should be noted that unlike other ALPO Sections, 
except the Lunar Section, we have no period of inactivity like a planet's 
conjunction! As the series continues, we shall be coming into the solar activity 
minimum, during which time we hope to catch up so that the data presented in The 
Strolling Astronomer will be for the months just preceding the publication dead-
line. 

The ALPOSS was a rather new organization during the period covered in this 
report. Consequently there were few observers who were directly contributing data, 
though there were many more observers "gearing up". Future reports will contain 
their observations. No drawings were submitted during these rotations. The 
following observers were the contributors during the rotations in this report. 

Observer Location Telesco12e Stop Tel. Type 

Hill, R. Tucson, AZ, U.S.A. 12.5" f/6 ( 12") Newt. 
4.5 11 f/12.8 (2.5") Rfr. 

Maxson, P. Phoenix, AZ, U.S.A. 811 f/10 (6") Sch.-Cas. 
Tatum, R. Richmond, VA, U.S.A. 7" f/15 (3.5'') Rfr. 
Timerson, B. Newark, NY, U.S.A. 12.5" f/4 (4.5") Newt. 

Rotation 1732 

This is the first rotation for which the ALPOSS has reasonable coverage of 
solar activity. It covers the period from 1983, 02 15.52 to 1983, 03 14.84 (Feb. 
15.52 to Mar. 14.84, 1983). During this period the International Sunspot Num-
ber (RI) was a mean of 59 (with a maximum of 109 on 03/01 and a minimum of 12 on 
03/13), while the American Sunspot Number (RI\.) compiled by the was a mean of 
58 (with a maximum of 106 on 02/28 and a mimmum of 10 on 03/13). 1' 

The rotation opened with a disk nearly devoid of spots. The very small spots 
in the few active regions which were on the disk were not visible in the submitted 
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photos until 02/17. The regions that came on to the disk over the next three days 
were all decaying. SESC 4090, the westernmost group, was the smallest in terms of 
area, but the most active. On the 17th it consisted of two spots, the W spot being 
the larger, and a line of pores (askew to a line connecting the centers of the 
larger spots) between them. By the 19th the following or E spot and pores had 
coalesced with the W spot. Unfortunately, this process was not observed in detail 
by ALPOSS observers. The group rapidly began to dissolve; and by the 21st, two 
days after central meridian passage, it was no longer reported. Two other groups, 
SESC 4091 and 4092, followed this former group across the disk; but both were 
decaying all the while. On the 20th another group began to cross the disk, SESC 
4094, displaying moderately bright faculae when near the limb. 

There were no reports received covering the period mentioned above of maximum 
sunspot counts. However, by the end of the first week of March there were reports 
about the quickly developing and active regions SESC 4099, 4102, 4104, 4105, and 
4108, all clustered in one quadrant of the visible disk and all coming into view. 
The most dramatic activity, photographed by Maxson and Timerson, occurred in the 
area between 4102 and 4108. On 03/05 there were several small spots near 4102 with 
attendant pores. These had coalesced with the main spot by the next day with a 
marked decrease in the area of 4108. During the same period of two days the W spot 
in 4105 rotated through about 20° in a prograde direction (increasing position 
angle). Due to a lack of data we were unable to document these changes in more 
detail. 

Rotation 1733 

The period covered by this rotation was from 1983, 03 14.84 to 1983, 04 11.14 
(Mar. 14.84 to Apr. 11.14, 1983). The mean R1 was 63 (with a maximum of 83 on 
03/18 and 03/21 and a minimum of 36 on 04/05), mean RA was 58 (with a 
maximum of 81 on 03/20 and a minimum of 30 on 03/31). ' 

The days of highest sunspot count were at the beginning of this rotation. By 
03/25 the activity had slackened by some 50%. Yet, only one photograph (an H-alpha 
by Tatum) and no drawings were submitted until 03/26! Even so, there was plenty of 
activity. Activity from 03/26 through 03/28 consisted of small regions of few 
spots. By the 29th all activity was confined to the SE quadrant of the visible 
disk, where there were five regions, SESC 4125, 4127, 4128, 4129, and 4131. These 
five had been reduced to two by the following day, with only SESC 4127 and 4129 

SESC 4127 went on to be the most interesting region observed by ALPOSS 
in this rotation. Refer to the photos in Figure 37 to help follow the description 
below. 

On 03/29, SESC 4127 was a round spot with a fairly symmetrical penumbra. 
Photographs taken by Hill and whole disk photos by Maxson showed its development 
over the next nine days. Late on the 29th a small umbral spot developed to the SW 
of the first spot, and another formed to theSE. These were barely more than 
pores. By the next day, 03/30, the two new spots had developed into full spots 
with penumbrae and multiple umbral spots. The SW spot was elongated E-W with wings 
of penumbral material to theN and S, while theSE spot consisted of a group of 
umbral spots with a disorganized penumbra. Between the two spots was a small chain 
of pores running approximately N-S. The main or N spot had lost some of its 
penumbra on the side facing the other two spots, and the umbra had broken into 
three pieces. On 03/31 theSE spot now had the penumbral wings oriented E-W, while 
the umbra had coalesced into three main spots, the middle one with a projection of 
umbral material extending across the penumbra towards the SW spot. The SW spot had 
decreased in area and had lost much of its penumbra. Both of these spots had 
rotated prograde 22°. The N spot remained unchanged for the most part. April 1 
brought dramatic change. The SW spot had been reduced to two small groupings of 
tiny umbral spots, not pores, with only a trace of penumbral material. The most 
dramatic change was in theSE spot. The projections of penumbral material, the 
wings, had doubled in length; and small umbral spots had formed in the ends of 
these projections. The two spots had rotated another 22°, while the main spot 
umbra had coalesced and only the side facing the SE spot lacked penumbra. By the 
next day, 04/02, both the S spots had become totally disorganized. The SW spot was 
only a few scattered pores with a single umbral spot and some fragments of 
penumbral material. The SE spot was a scattering of umbral spots with a fragmented 
penumbra attached. A thin light bridge had cut the penumbra off the E side of the 
largest SE spot. TheSE spot had rotated another 22°, while rotation could -not be 
detected in the SW spot. On the S side of the main or N spot the penumbra had 
formed thin spikes which radiated out toward the SE spots. By 04/03 tl:le SW spot 
was only a single pore. The SE spots had more or less coalesced and had lost much 
penumbra. There were a few umbral projections, but these decayed over the next 
several days as the region approached the limb. Starting on 04/04, large and 
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1983 04 24 1810 UT 1983 05 02 1558 UT 

1983 04 2) 1621 UT 1983 OS 03 1557 UT 

1983 04 26 1612 UT 1983 05 04 1536 UT 

1983 04 27 1543 UT 1983 0) 04 1905 UT 

1983 05 05 1611 UT, 
Figure 36. Photographs by Richard Hill of solar active region SESC 4157 with 

a 12.5-inch Newtonian reflector. See also text of Mr. Hill's article. Directions 
on Sun: north at top and east at left. 

intricate faculae could be observed. On 04/06 faculae could be seen surrounding 
and passing between the two remaining spots. Where the SW spot had been, there was 
a brighter patch of faculae. This region corresponded closely with the position of 
SESC 4102 as discussed for the previous rotation. 

Description and analysis of another activity region during this rotation, SESC 
4138, which went through some dramati1J changes as it transited the disk, can be 
found in another article by the Recorder . For this reason that region will not be 
discussed further here. 

Rotation 1734 

This rotation began on 1983, 04 11.14 and ended on 1983, 05 08.39 (from Apr. 
11.14 to May 08.39, 1983). During this rotation the mean R1 was 93 (with a maximum 
of 137 on 04/30 and a minimum of 53 on 04/15), and RA was 87 (with a 
maximum of 141 on 04/28 and a minimum of 48 on 04/15). ' This was more activity 
than had been seen for quite a few rotations! 

As the rotation began there were a fair number of active regions on the disk 
with SESC 4146 and 4148 being the most prominent. Though 4148 looked promising, it 
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1983 03 29 1912 UT 1983 04 02 1717 UT 

1983 03 30 2100 UT 1983 04 03 1758 UT 

1983 03 31 1625 UT 1983 04 04 1544 UT 

1983 04 01 1534 UT 1983 04 06 1558 UT 

Figure 37. Photographs by Richard Hill of solar active region SESC 4127 with 
a 12.5-inch Newtonian reflector and 2415 film. See also text. Directions on Sun: 
north at top and east at left. 

left the disk on 04/21 before the majority of ALPOSS data for this rotation came 
in. This event was since 4148 was associated with a large prominence 
and coronal feature. 

One active region, SESC 4150, was previously discussed by the Recorder8. No 
further discussion will be included here. 

Photographs by Maxson, Timerson, and Hill displayed the whole transit of SESC 
4157, as well as most of the lives of SESC 4154, 4156, and 4162. SESC 4154 and 
4156 were first observed as they came around the east limb on 04/22. However, the 
first high resolution photographs were not taken until 04/23, showing extensive and 
complex faculae completely surrounding each spot. These regions were at the same 
approximate heliographic longitude and latitude as SESC 4125, 4127, 4128, and 4129 
of the previous rotation. By the time the former regions approached the central 
meridian, on 04/27, 4156 had decayed and had coalesced with 4154 and was dropped as 
a separate designation by the SESC. For the remainder of its time on the disk, 
4154 continued a slow decaying process. On the same day that 4156 was dropped, a 
new region, SESC 4162, formed to the E of where 4156 had been; and one day after 
that, on 04/28, another region sprang up, SESC 4164, even farther E so that the 
whole line of active regions spanned nearly one-half of the solar disk. SESC 4154 
continued to decay as 4162 grew. SESC 4164 only lasted one day as a separate 
entity. The following discussion of 4157 is illustrated by Figure 36. When SESC 
4157 came on to the disk on 04/24 there were no unusual features to it. Even the 
faculae were only of moderate intensity. Both the leading and following 
condensations of umbral spots had penumbrae. TherP. were two umbral spots visible 
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in the leading spot, and at least several in the follower. By the next day the 
leading spot had apparently rotated prograde 180°! The smaller umbral spot that 
had been due S of the larger umbra on the day before was now N of, and touching, 
the main umbra. The following spots had become darker; and a small spot that had 
been between, and S of, the leader and follower spots was now directly between 
them. On 04/26 the leading spot had rotated at least another 90° prograde so that 
the umbral spots were now aligned ENE-WSW! Its penumbra was taking on a deeply 
notched appearance to the NW. The follower spots had lost all penumbrae to the 
north, and the umbrae had begun to fade. Meanwhile the new middle spot had 
darkened and had small pores to theSE and N. The next day, 04/27, began the real 
drama for this region. The leader had rotated another 120°, and it was now split 
into three pieces by light bridges. The bridges had bisected the majority of the 
umbra into E and W components. A small remaining piece was separated by another 
bridge along with the entire north side of the penumbra. The E umbral spot had two 
small projections to the NE and SE. The follower spots had faded and had lost 
nearly all penumbra. The central spot had three companion spots now. They were 
equidistant from the main umbra of the central spot and spaced at nearly 120° 
intervals. At a distance four times this distance from the main umbra and to the 
NNE, a new umbral spot had formed. For the next two days there were no submitted 
data. On 04/30 and 05/01 there was a rapid decrease in the area of the entire 
region. The follower spots had vanished by this time. An H-alpha photo by Tatum 
on 05/01 showed low activity in this quadrant of the Sun. By 05/02 the region 
consisted of six main umbral spots arranged in a rough semicircle, two of which 
were the central spot and one of its companions, plus a few pores. One would 
suspect that this would be the end of it, but only 24 hours later the region had 
reorganized into a spectacular form. The four umbrae in the leader spot had 
aligned in an E-W fashion and had acquired a penumbra which forked on the E end 
with tails to the NE and SE. Off the SE fork two pores had turned into small 
umbral spots. The former central spot and the one companion had acquired penumbra 
to the north and two small umbral spots on a penumbral streamer that trailed off to 
the south. Unfortunately, by the next day, 05/04, at 1536 UT, the group was moving 
close to the limb; and visibility of the features was poor. Still, it appeared 
that the leader spot was condensing, and the SE fork had been separated by another 
light bridge taking little umbral material with it. The old central spot had 
coalesced into one umbral spot with a fan-shaped penumbra to the north. It was 
obvious that the ratio of umbral to penumbral material (u/p) had decreased 
significantly. Only four hours later it had decreased even more to where u/p was 
at least 0.5. On 05/05 the group was too close to the limb to make any good 
observations of any detail. 

The period covered in this report is nearly two years old. These are the 
first rotations for which we had a good amount of data. These data were submitted 
by a small minority of the presently active observers in the Section. Future 
reports will undoubtedly include more observers, and thereby will more accurately 
reflect the current membership in the Section. So to those observers who did not 
appear in this summation, take heart! 
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38. Photograph of the southwest quadrant of the Sun on March 5, 
1983 at 19 22m, Universal Time by Mr. Brad Timerson with a 12.5-inch Newtonian 
reflector stopped down to 4.5 inches. The active regions are, from bottom to top, 
SESC 4104 (two large spots), SESC 4108 (one umbral spot to the north), SESC 4102, 
SESC 4105, and SESC 4099 (south of the other active regions). Note the arrows 
showing directions on the Sun. Refer also to the text of Mr. Hill's Solar Report 
on pg. 16 et 

GALILEAN SATELLITE ECLIPSE EPHEMERIS FOR 1985 

By: John E. Westfall, A.L.P.O. Assistant Jupiter Recorder, Eclipse Timings 

The table of predicted Galilean satellite eclipse times which follows on 
pages 23 and 24 is a condensed version of the "E-2" ephemeris, kindly furnished by 
Dr. Jay H. Lieske of the Jet Propulsion Laboratory. This ephemeris is considerably 
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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.r-;-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) 

( ii) 
(iii) 

( iv) 

Event Type--Satellite Number ("1" = Io, "2" = Europa, "3" = Ganymede, and 
"4" = Callisto) followed by "D" for eclipse disappearance and "R" for 
reappearance. 
Month Number (2 digits) and Day Number (2 digits). 
Hour (2 digits) and minute (2 digits), U.T. 
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: 

Aperture in em. (in.) 
Event 
Type 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 -1&.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 

lR 0101 2200 0.2 lD 0222 (!33 3 0. 6 1D 0407 0926 1.0 lD 0518 0220 1.1 
lR 0103 1629 0.2 2D 0223 0240 0. 9 lD 0409 CB55 1.0 2D 0519 0931 1.8 
2R 0104 1126 0.2 lD 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 lD 0521 1517 l.l 
lR 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 lD 0523 0945 1.1 
2R 0108 0043 0.2 lD 0227 1059 0.6 lD 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 
lR 0110 1823 0.1 2D Cl302 0514 l.O lD 0412 1652 1.1 lD 0525 0414 1.1 
2R 0111 1401 0.1 lD m 02 2356 o. 7 2D 0413 2038 1.7 2D 0526 1206 1.7 
1R 0112 1252 0.0 lD (!304 1825 0. 7 1D 0414 1120 1.1 lD 0526 2242 1.1 
lR 0114 0721 0.0 2D m o5 1831 1.1 lD 0416 0549 1.1 lD 0528 1711 1.1 
4D 0115 1136 0.0 3D 0306 0050 1.8 2D 0417 0955 1.7 4D 0529 1159 4.8 
lD 0115 2332 0.0 lD Cl306 1253 0.7 lD 0418 0017 1.1 4R 0529 1639 2.9 
lD 0117 1801 0.0 4D Cl306 1744 3.2 3D 0418 0046 2.8 2D 053 0 0124 1. 7 
2D 0118 1350 0.1 4R 0306 2205 1.4 3R 0418 0419 0.9 lD 0530 1139 1.1 
lD 0119 1229 0.1 lD mo8 on2 o. 7 lD 0419 1845 1.1 3D 0531 0041 2.7 
lD 0121 0658 0.1 2D CB09 0748 1.2 2D 0420 2312 1.7 3R 0531 0416 0.8 
3D 0122 0053 0.3 lD CBlO 0150 0.8 lD 0421 1314 1.1 lD 0601 0607 1.0 
2D 0122 0307 0.2 lD m 11 2019 o. 8 lD 0423 0742 1.1 2D 0602 1441 1.7 
lD 0123 0127 0.1 2D Cl312 2105 1.2 2D 0424 1229 1.8 lD 06CB OCB6 1.0 
1D 0124 1955 0.1 3D 0313 0449 2.0 lD 0425 0211 1.1 lD 0604 1904 1.0 
2D 0125 1624 0.2 3R CB13 0821 0.1 3D 0425 0445 2.9 2D 0606 03 59 1. 6 
1D 0126 1424 0.2 lD (!313 1447 0.8 3R 0425 0818 0.9 lD 0606 1333 1. 0 
lD 0128 0853 0. 2 w m 1s 0916 o.8 4D 0425 2352 5.0 3D 0607 043 9 2.6 
3D 0129 0453 0.5 2D Cl316 1022 1.3 4R 0426 0426 3 . 2 3R 0607 0816 0.6 
2D 0129 0541 0.3 lD 0317 CB44 0.8 lD 0426 2CB 9 1.1 1D 0608 0801 1.0 
lD 0130 0321 0.2 lD 0318 2213 0.8 2D 0428 0147 1.8 2D 0609 1717 1.6 
lD 0131 2150 0.3 2D 0319 2339 1.4 lD 0428 1508 1.1 lD 0610 0230 1.0 
4D 0201 0538 1.1 3D 0320 0849 2.2 lD 0430 0936 1.1 lD 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 lD 0320 1641 0.9 lD 0502 0404 1.1 lD 0613 1526 0.9 
lD 0204 1047 0.3 lD 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 lD 0503 2233 1.1 4D 0615 0604 4.1 
lD 0206 0516 0.3 4R 0323 1612 2.2 2D 0505 0421 1.8 ill 0615 0955 0.9 
1D 0207 2345 0.4 lD 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 
lD 0211 1242 0.4 3D 0327 1248 2.4 lD 0509 0558 1.1 lD 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 lD 0327 1835 0.9 3R 0509 1617 1.0 lD 0620 1720 0.8 
lD 0213 0710 0.4 lD 0329 1304 1.0 1D 0511 0027 1.1 3D 0621 1237 2.1 
lD 0215 0139 0.5 2D 0330 1530 1.5 2D 0512 0656 1.8 3R 0621 1614 0.2 
2D 0216 0006 0.7 lD 0331 0732 1.0 4D 0512 1755 5.1 lD 0622 1149 0.8 
lD 0216 2008 0.5 lD 0402 0201 1.0 lD 0512 1855 1.1 2D 0623 2228 1.3 
4D 0217 2341 2.2 2D 0403 0447 1. 6 4R 0512 2232 3.2 1D 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 lD 0403 2029 1.0 lD 0516 0752 l.l 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 
lD 0220 0905 0.5 2D 0406 1804 1. 6 3R 0516 2017 1.0 lD 0629 1342 0.7 

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, 
Theophllus, Cavalerlus, Arlstoteles, 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 

at SE tip of Rupes Altai. Finally, most of the large 
Wlthln the marla tend to be situated close to the highland/maria margin. 
Arlstlllus, Bulllaldus, 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 
lD 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 lR 1010 0740 1.1 lR 1121 1912 1.1 
1D 0704 2108 0.6 lR 0825 0713 0.4 4D 1010 1300 2.9 lR 1123 1341 1.0 
3D 0705 2037 1.6 2R 0827 0057 0.8 4R 1010 1750 4.8 2R 1123 2156 1.7 
1D 0706 1536 0.6 lR 0827 0142 0.5 1R 1012 0209 1.1 1R 1125 0810 1.0 
2D 0708 0341 0.9 lR 0828 2011 0.5 2R 1012 0607 1.7 3D 1126 0451 0.7 
lD 0708 1005 0.6 2R 0830 1417 0.9 1R 1013 2038 1.1 3R 1126 0830 2.7 
lD 0710 0433 0.5 lR 0830 1439 0.5 3D 1014 0443 0.8 lR 1127 0239 1.0 
2D 0711 1659 0.8 3R 0901 0817 l. 5 3R 1014 0822 2.8 2R 1127 1114 1. 7 
1D 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 lR 0903 0337 0.6 1R 1017 0935 1.1 4R 1130 0022 4.6 
2D 0715 0617 0.7 1R 0904 2205 0.6 1R 1019 0404 1.1 lR 1130 1536 1.0 
1D 0715 1159 0.4 1R 0906 1634 0.7 2R 1019 0845 1.8 2R 1201 0033 1.6 
lD 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 l. 6 
1D 0720 1924 0.3 1R 0910 0531 0.7 1R 1024 1131 1.1 lR 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 lR 0912 0000 0.8 2R 1026 1124 1.8 2R 1208 0311 1.5 
lD 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 
1D 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 lR 0917 0726 0.8 1R 1029 1857 1.1 1R 1213 0058 0.9 
lD 0729 1547 0.1 2R 0917 0852 1.4 2R 1030 0043 1.8 1R 1214 1927 0.9 
lD 0731 1015 0.1 1R 0919 0155 0.9 lR 1031 1326 1.1 2R 1215 0548 1.4 
2D 0802 0051 0.1 1R 0920 2024 0.9 lR 1102 0755 1.1 4D 1216 1347 2.0 
1D 0802 0444 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 lR 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 
lR 0807 1427 0.1 lR 0924 0921 0.9 lR 1107 1521 1.1 lR 1220 0254 0.8 
2R 0809 0622 0.2 2R 0924 1130 1.5 1R 1109 0950 1.1 1R 1221 2122 0.8 
lR 0809 0856 0.1 1R 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 lR 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 lR 0929 1648 1.0 3R 1112 0027 2.9 3R 1225 0036 2.0 
1R 0812 2153 0.2 3D 0929 2040 0.6 lR 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 1R 1228 2318 0.7 
3R 0818 0015 0.8 lR 1003 0545 1.0 lR 1114 1717 1.1 2R 1229 1102 l. 2 
1R 0818 0519 0.3 lR 1005 0014 1.0 lR 1116 1146 1.1 1R 1230 1747 0.7 
2R 0819 2219 0.5 ZR 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 photoi\raphy 
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 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 
Moret us 114 Eudoxus 67 Olbers A 45 
Theophilus 100 Macrobius 64 Aristarchus 45 
Copernicus 93 Cavalerius 64 Sir sal is 44 

Vlacq 89 Zucchius 64 Stiborius 43 
Piccolomini 89 Miller 61 Abenezra 42 
Aristoteles 87 Eratosthenes 58 Mairan 41 
Gem in us 86 Wrottesley 57 Herschel 41 
Tycho 85 Scoresby 56 Cichus 40 

Schamberger 85 Rutherfurd 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 

Bullialdus 59 Landsberg 
Aristillus 55 Harpalus 
Card anus 50 Buerg 
Plinius 43 Autolycus 
Seleucus 43 

Km 

40 
40 
40 
40 

Flooded or otherwise degraded craters located on the maria were classified as 
either pre-mare or contemporaneous with mare lava production. Prominent examples 
include Krafft (51 kms.), Marius (41 kms:r;-and the much older Goclenius (54 x 66 
krns.). 
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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. "> 60 kms. 
18 
19 

9 
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 36%l0r 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 
insunnountable. 

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. 

References 

(1) Baldwin, R.B., The Measure of the Moon, Chicago: University of Chicago Press, 
1963. --------

(2) Bowker, D.E. and Hughes, J.K., Lunar Orbiter Photographic Atlas of the Moon 
(NASA SP-206), 1971. 

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 

26 



view. Fortunately, there will be a few other known comets which should be visible 
in 1985 (and hopefully a few more which have yet to be discovered which should put 
on a good show). 

The first comet returning to perihelion in 1985 is Comet P/Tsuchinshan 1 
(1985, Jan 2.5), but it will reach only stellar magnitude 15 or so. The brightest 
returning comet this year will be Comet P/Honda-Mrkos-Pajdusakova. Unfortunately, 
when it is brightest (about magnitude 4), it will be only 3 degrees from the Sun. 
Perihelion for this comet occurs on May 23.9. By the time it gets far enough from 
the Sun for easy observation, it will fade to beyond magnitude 12. 

Perhaps the most favorable comet returning to perihelion this year will be 
P/Giacobini-Zinner, which will reach magnitude 12.5 in September as it nears 
perihelion on September 5.7 (see Table II for an ephemeris). This comet will be 
the target of the ICE spacecraft which was redirected from an exotic Earth-Moon 
observation orbit into a course destined to intercept Comet Giacobini-Zinner. 
Giacobini-Zinner will thus have the distinction of being the first comet visited by 
a Man-made spacecraft. 

The second periodic comet returning to perihelion in 1985 will be 
P/Schwassmann-Wachmann 3. Schwassmann-Wachmann 3 will not be positioned favorably 
for observation. Comet P/Schuster will reach perihelion on Jun 2, but will then be 
opposite the Earth and will fade before it nears opposition about six months later. 
P/Schuster was discovered in October of 1977 and will be making its first observed 
return to perihelion. Comet P/Russell 1 was discovered in June of 1979 and will 
also be making its first observed return to perihelion on July 5. It is an 
intrinsically faint comet and is not expected to brighten enough to make a good 
show. 

Comet P/Gehrels 3 will reach perihelion on July 7. This comet has an 
interesting history. It was discovered on October 27, 1975 by Tom Gehrels at 
magnitude 17. It was soon found to have a nearly circular orbit with an 
eccentricity of 0.15 and a semi-major axis of about 4 Astronomical Units. Studies 
of the orbit of this comet revealed that it had been captured by Jupiter on three 
occasions, the last being between 1967 and 1974. Unfortunately for most observers, 
comet P/Gehrels 3 does not get bright enough to observe, due to its great distance 
from the Sun . 

Comet P/Kowal 2 will return for the first time in 1985; but due to its 
intrinsic faintness and to its perihelion occurring shortly after conjunction with 
the Sun, it will not be easily observed. Comet P/Tsuchinshan 2 will return to 
perihelion on July 21, about a month and a half before it will be in conjunction 
with the Sun. It will be brightest about the time it is in conjunction, but should 
not get brighter than 17th magnitude. Comet P/Daniel remains a difficult object to 
observe as it returns to perihelion on August 3. This comet should be slightly 
brighter at this apparition than during its previous two appearances (magnitude 
20.0 and 19.0, respectively); but at magnitude 18 or so, it will still be out of 
reach for most amateur observers. Comet P/Giclas is another first return comet, 
and will be the last known periodic comet to reach perihelion in 1985. It will be 
at perihelion on October 3 and will pass the opposition point only a month later. 
It is not likely to get much brighter than stellar magnitude 15, however. 

Other comets which will be active in 1985 include Comet P/Halley, which will 
brighten to about magnitude 12 by mid-September, and to magnitude 6 by the year's 
end as it approaches perihelion on February 9, 1986 (see Table III). 

Leftovers from 1984 include Comet Levy-Rudenko (1984t), which should remain 
brighter than magnitude 14 through mid-April. Levy-Rudenko will be moving 
southward through Lynx and Cancer by March as it moves out of the inner Solar 
System. Comet P/Shoemaker 1 (1984q) will be fading from magnitude 14 at the 
beginning of the year to magnitude 16 by the end of April. It will also be getting 
close to the Sun by that time. Another comet Shoemaker (1984s) will be favorably 
placed and fairly bright through the early months of 1985. It begins the year at 
about magnitude 10 and slowly fades to magnitude 12 at the end of February, and to 
magnitude 14 by early April. 

Still another comet Shoemaker (1984f) will not reach perihelion until 
September 4, 1985 and should be about magnitude 10 during May, when it will be near 
opposition. It should remain bright through much of the year. The only problem 
with this comet is its position. It will be at about declination -35 degrees when 
at opposition and will continue southward after perihelion to about -60 degrees 
before reversing its southward motion in late December, 1985. By June of 1986, it 
should finally be back to around -20 degrees declination, but will be fading past 
13th magnitude. Observers in the Southern Hemisphere with large telescopes might 
be able to follow this comet through much of 1986. 
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TABLE I 

Returning short-period cornets 

Cornet 

P/Tsuchinshan 
P/Schwassmann-Wachrnann 3 
P/Honda-Mrkos-Pajdusakova 
PI Schuster 
P/Russell 1 

P/Gehrels 3 
P/Kowal 2 
P/Tsuchinshan 2 
P/Daniel 
P/Giacobini-Zinner 

P/Giclas 

* Approximate only. ** Too near Sun (see text). 

Ephemeris 

UT DATE hr 

1985' May 10 20 
1985' Jun 09 21 
1985' Jul 09 22 
1985, Aug 08 02 
1985' Aug 18 03 

1985, Aug 28 04 
1985, Sep 07 05 
1985, Sep 17 06 
1985' Sep 27 06 
1985, Oct 07 06 

1985' Nov 06 07 

Perihelion U.T. Date ----
1985' Jan 2.5 
1985, Jan 11.2 
1985, May 23.9 
1985' Jun 2.6 
1985, July 5.3 

1985, July 7.6 
1985, July 10.6 
1985, July 21.3 
1985, Aug 3.8 
1985, Sept 5. 7 

1985, Oct 3.5 

TABLE II 

for Cornet P/Giacobini-Zinner 

R.A. ( 1950) Dec. 

min mag. 

08.82 +22 30.0 17.4 
07.05 +37 20.4 16.0 
39.96 +53 06.0 14.6 
10.82 +58 42.1 13.2 
36.23 +53 04.3 12.8 

44.90 +42 50.6 12.6 
35.45 +29 34.8 12.5 
12.43 +15 34.8 12.6 
39.80 +02 48.9 12.9 
59.97 -07 53.7 13.3 

24.89 -29 00.8 14.7 

*Distance from Earth in Astronomical Units. 

COMET NOTES: III -------

Brightest stellar 
magnitude (date)* 

15 (Jan 20) 
16 (Jan 10) 
4 (May 24)** 

16 (Jun 10) 
18 (May 15) 

19 (Jan 1) 
19 (July 15) 
17 (July 15) 
18 (Aug 30) 
12.5 (Sept 5) 

15 (Oct 30) 

Delta* 

1. 439 
1.068 
0.786 
0.566 
0.512 

0.477 
0.467 
0.483 
0.521 
0.575 

0.758 

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

Cornets appear just often enough to tickle both our scientific curiosity and 
our poetic fancy. In this year of Halley, what can we imagine for the cornet realm? 
Back in 1910, the year opened with a spectacular daylight cornet, 1910a, and 
continued with both an unseen Halley transit and an unfelt passage through the 
outer reaches of the Halley tail. It was a time of lingering terror for those who 
did not understand, and a time of exci ternent for those who thought they did. It 
was a time to learn about cornets. 

As infrequent visitors, cornets know better than to come in such numbers that 
we would be bored with their presence and not study each one by itself. They also 
come often enough that we understand that they belong to the Solar System and can 
tell us something about its early history. According to Lubor Kresak (in L. 
Wilkening's Comets, ( 1982), p. 58), our understanding of cornets is considerably 
influenced by the "present density of the cornet cloud. If the mean di"stance 
between neighboring comets were 10 times its actual value, there would be no 
cometary astronomy. We would scarcely know of more than one cornet apparition, and 
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TABLE III 

Ephemeris for Comet P/Halley 

R.A. ( 1950) Dec. 

UT DATE hr min mag. Delta* 

1985, Jul 09 05 37.33 +18 25.5 14.5 4.288 
1985, Jul 19 05 43.89 +18 38.4 14.2 4.095 
1985, Jul 29 05 50.30 +18 49.7 13.9 3.876 
1985, Aug 08 05 56.42 +18 59.7 13.6 3.636 
1985' Aug 18 06 02.04 +19 08.8 13.2 3.374 

1985, Aug 28 06 06.91 +19 17.5 12.8 3.093 
1985' Sep 07 06 10.66 +19 26.9 12.4 2.797 
1985, Sep 17 06 12.80 +19 38.2 11.9 2.487 
1985' Sep 27 06 12.53 +19 53. 1 11.4 2.169 
1985, Oct 07 06 08.56 +20 14.2 10.7 1.847 

1985' Oct 17 05 58.64 +20 44.4 10.0 1. 527 
1985, Oct 27 05 38.52 +21 25.5 9.2 1.218 
1985, Nov 06 04 59.91 +22 07.6 8.3 0.938 
1985, Nov 16 03 48.78 +21 46.7 7.3 0.719 
1985, Nov 26 02 01.06 +17 30.4 6.6 0.620 

1985, Dec 06 00 17.50 +09 35.3 6.3 0.678 
1985, Dec 16 23 10.65 +03 05.9 6.2 0.841 
1985, Dec 26 22 31.29 -00 54.5 6.0 1.040 

*Distance from Earth in Astronomical Units. 

even this enigmatic object would probably be thought a visitor from interstellar 
space. On the other hand, if the mean distance were 10 times smaller (which 
appears quite possible for the earlier evolutionary phases of the Solar System), 
observable cornets would be overabundant. Several bright cornets with long tails 
would be seen every twilight; dozens of cornets would be visible by unaided eye on 
every clear moonless night and every exposure with a wide-field camera would record 
a number of traces of fainter ones. Thus the cornet apparitions are both frequent 
enough to permit statistical studies, and rare enough to substantiate efforts in 
detecting and following up all new objects with the interest they deserve as main 
clues to the early history of the Solar System." 

So it is the density of cornets out there in the Oort cloud which causes all 
the excitement, that cornets are individuals, ready to be studied one by one, but 
are also a class of objects which can excite and terrify. After Halley proved 
beyond doubt that cornets were space- and not air-borne, cornet hunters began their 
legendary competition for new finds, starting with Messier, Mechain, and caroline 
Herschel, and continuing later with Brooks, Barnard, and Swift, and most recently 
with Peltier, Honda, Bradfield, and Meier, to list just a sampling of those people 
who have hunted for cornets. I doubt very much that these people did their hunting 
for the often-accused reason of instant fame. Both the searchers and the objects 
for which they seek are in a higher class than that. There is science, there is 
also sport, but mostly it is exciting and fun. 

But again, this is the year of Halley, the most important cornet of all for a 
number of reasons. We already know its past physical and orbital behavior so well 
that an intense study now would yield good results and much new information about 
cornets. It also provides a golden, unparalleled opportunity to interest new 
observers in the field of cornets. As active ALPO observers, we can inspire others, 
especially children who might see two Halley apparitions, to join us and find out 
why cornets are so much fun. 

I also mentioned poetry earlier, and now I would like to look not again at 
Cornet 1982i from our inquiring point of view, but instead to look at us from the 
cornet's point of view. Leslie C. Peltier wrote about this very idea in his 
fabulous autobiography Starlight Nights, a book I strongly suggest for anyone with 
the slightest interest in cornets. Peltier wrote: 

"On an early trip it witnessed the defeat of Attila's Huns in A.D. 451. It 
arrived in time to preside over the Norman Conquest in 1066. In the year 1456 the 
menacing appearance of the cornet so alarmed Pope Calixtus that he decreed several 

29 



days of prayer and established the midday angelus. With a great clanging of bells 
he then besought the cornet to visit its wrath solely on the invading Turks. In 
1607 it was watched by both Shakespeare and Kepler and I like to think that it was 
also seen by Captain John Smith and Pocahontas in the frontier skies of Jamestown. 
On its following trip around in 1682 the cornet was observed by Halley himself, who 
probed into its periodic past and bequeathed to it an honored name that it can bear 
with pride throughout the Solar System. By 1835, when it returned, affairs of 
Earth had speeded up. Many a canal boat traveler, looking down, could see the 
cornet glowing on the surface of his highway. Man himself had taken to the skies 
when the cornet last appeared in 1910, for he was making fledgling flights of 
perhaps one hundred miles. In 1986 our historic visitor will be visited in turn, 
for in that year a spacecraft from Earth will hold a rendezvous with Halley's Cornet 
out in space! 

"Who would venture to foretell the wonders and achievements which the cornet 
will witness in that distant year of 2062? Or will man himself prove periodic? 
Will the Huns be back again?" 

Whether by curiosity or through fancy, enjoy all the cornets that are visible 
in 1985. 

INFORMATION FOR THE 1985 TUCSON NATIONAL CONVENTION 

By: David H. Levy, Chairman, Tucson Convention Committee 

This year's A.L.P.O. Convention will be something very special for a number of 
reasons. First, we are meeting in Tucson, one of the world's major centers for 
planetary science, astronomy, and optical science. The city is ringed by the 
largest collection of research telescopes on the planet, with some 40 domes dotting 
mountaintops around the city. Second, both the internationally famous Lunar and 
Planetary Laboratory and the highly productive Planetary Science Institute are 
located in Tucson. Representatives from both groups will participate in our 
meeting. Third, Tucson '85 will be hosting a number of other groups, including the 
Astronomical League, the Western Amateur Astronomers, the National Deep Sky 
Observers Society, and the Cornet Workshop. And fourth, June is one of Tucson's 
driest months, with a good probability of a clear dark sky for observing. 

Plan now to at tend this unique convention, which begins on Monday, June 17, 
when the Cornet Workshop takes place. Tuesday, June 18, will be the main opening 
and arrival day, with events taking place on Wednesday, Thursday, Friday, and 
Saturday. By Sunday, June 23, our convention will be over; but we have chartered a 
bus to take interested people to the next convention--the Astronomical Society of 
the Pacific, which meets in Flagstaff starting that day! 

Some highlights of the meeting follow: 
Tour to Kitt Peak. 
--- Who comes to Tucson without going to Kitt Peak? We'll have an all-day tour to 
this famous mountaintop, beginning with a drive, in air conditioned comfort, across 
the fascinating Arizona-Sonora Desert. The tour itself will get us a good look at 
some of the most interesting telescopes in the Tucson area. 
Fred Lawrence Whipple Observatory and the Multiple Mirror Telescope. 
-- Forerunner of what could be awhole new generation of research instruments. 
We'll see one of the strangest and yet most productive telescopes ever designed, as 
well as several more traditional instruments that comprise the Smithsonian 
Institution's facility. The summit of Mt. Hopkins, on which these instruments 
stand, offers one of the most dramatic and inspiring views in all of Arizona. 

Since this facility and its access road cannot handle large numbers of 
visitors, this tour will be limited to those who register early enough. 
University of Arizona. 

Some very exciting astronomical research is being done at this great 
University. We shall tour the Lunar and Planetary Laboratory, which contains a 
vast library of planetary images from spacecraft, as well as the unique facilities 
of the Optical Sciences Center. The Flandrau Planetarium, one of the most modern 
in the country, will offer .presentations throughout our visit. 
Observing Sessions. 

June is traditionally one of Tucson's driest months; and the warm, dry, 
mosquito-free evenings offer really clear skies. We're planning several sessions 
at a number of sites, both outside and inside the city. Visitors will also be able 
to see some of the unique telescopes belonging to the collections of some of our 
local amateurs. Saturn will be well placed in the early evening sky, and ·Jupiter 
will follow a few hours later. 
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Papers. 
-----Because of the large number of tours, paper time will be at a premium, 
although there will be plenty of time for delegates to hear about the work being 
done by their peers. Submit your proposals to our papers department c/o James V. 
Scotti, Lunar and Planetary Laboratory, University of Arizona, Tucson, Arizona 
85721. Unless we hear that you need more time, He will assume you want 15 minutes, 
or 10 minutes 5 minutes extra for questions. Although the A.L.P.O. will have 
an afternoon devoted to Solar System studies, papers relating to planets, the Sun, 
moons, and minor bodies can be given at other times also. 
Invited Lectures. 
-----I-n addition to the fine amateur papers we'll hear, this convention will 
feature a choice set of inspiring lectures by some of the best knoHn people in 
astronomy. These presentations will emphasize the areas of exciting new research 
in astronomy, from minor bodies in the Solar System to the ethereal distant 
galaxies. 
Contests. 

This year we are planning but one contest. You can bring telescopes, 
astrophotographs, observing projects, writing material, or anything else you wish. 
If your entry meets the standards that will be set by our panel of judges, then you 
may win a prize! 
Fun and Games. 
- Do you have any idea Hhat a human pyramid is? Actually, this is a tradition 
borrowed from our astronomical friends in Canada who have created 4-, maybe 5-, or 
possibly even 6-level pyramids of people piled atop one another. We thought He 
would try it in Tucson in 1985. Frisbee-throwing, football, and other activities 
of the Messier Olympics are other possibilities. 
Songs. 
----Each participating club, member, team, or telescope is entitled to present a 
song at our first-ever songfest. The idea is to present original astronomical 
lyrics done either to fresh or to already composed music. This neH event, adapted 
again from our Canadian friends, should be a lot of fun. No talent required. 
Door Prizes. 
-- Corne to our evening activities and H in irnmortali ty and bliss, or even a T-
shirt. 
Other Groups. 
---The Tucson 85 convention will be enriched by other astronomy groups that Hill 
join the Astronomical League. The Association of Lunar and Planetary Observers 
Hill provide their usual high quality of papers, and the active and interesting 
Western Amateur Astronomers Hill bring some of the continent's most special amateur 
astronomers. The National Deep Sky Observer's Society, the nation's largest group 
devoted to extra-Solar System observing, Hill attend too. And if you come a couple 
of days early, you can attend the Comet Workshop, Hhich is being sponsored by the 
International Halley Watch and the International Comet Quarterly. 
Proceedings. 

This year's Proceedings 'tiill contain abstracts and texts of papers, as Hell as 
photographs and Hrite-ups about this convention. 
AstroMart '85. 

This year The Image Point, a fine manufacturer and retailer of telescopes, 
Hill host the Commercial Exhibit. Space will be available for exhibitors to show 
and explain their astronomical products. If you are planning to set up a 
commercial exhibit, contact Gary Rosenbaum at The Image Point, 831 North Swan, 
Tucson, AZ 85711. 

Getting There 

SPECIAL CONVENTION AIR RATES are available Hith Trans World, the Official 
Airline for the 1985 Tucson National Convention. For TWA Reservations call 800-
325-4933 or Shelley Fleischman at 602-298-1816. In Missouri call 800-392-1673. In 
St. Louis call 800-291-5589. 

FOR LOWEST RATES BE SURE TO GIVE OUR SPECIAL NUMBER: B99-11536. YOUR RATES 
WILL BE HIGHER UNLESS YOU GIVE THIS NUMBER! 

We can give you special loH rates even if you begin on another airline. For 
all other airline reservations, in order to get the best rates call collect Shelley 
Fleischman at Venture Travel at 602-298-1816, or Hrite Venture Travel, Attn. 
Shelley Fleischman, 6709 East Camino Pr•incipal, Tucson, AZ 85715. If you deal Hi th 
Venture, you still get the special convention rates. 
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Registration for Convention 

A registration form may be obtained from Joe Stanley, University Conference 
Department, University of Arizona, 1717 E. Speedway, Tucson, AZ 85719 or from the 
author (see David Levy's address on back inside cover). The fee for registration 
alone will be $18 for single persons and $22 for families before April 15, 1985 and 
thereafter more. Checks are to be payable to the University of Arizona and should 
be mailed to Mr. Stanley. 

Registration for Transportation and Tours 

A form for selecting tours may be obtained from Shelley Fleischman, 6709 East 
Camino Principal, Tucson, AZ 85715 or from the author. Those wishing to go on the 
tour of the Multiple Mirror Telescope on Mt. Hopkins should register for it as soon 
as they can. 

OBSERVING METEORS, III 

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

Because they are not so well observed as the major ones, minor meteor showers 
surprise casual observers. Last December a -4 stellar magnitude fireball and 
several other bright meteors graphically introduced me to the power of the Ursid 
meteors. Right now , most observers for the Meteors Section are concentrating on 
the major showers like the Perseids and Geminids. 

This year I'd like to encourage you to branch out a bit and to try the less 
well-known showers. You don't have to plan these extensively--just go outside for 
an hour or two, preferably after midnight, and count the number of meteors you see. 
Record your observations this way: 

No. 
1 
2 
3 
4 
5 

Time Magnitude Shower Remarks 

Time should be recorded no less accurately than to the nearest 5 or 10 
minutes, and stellar magnitude needs to be listed to the nearest one-half. The 
meteor's shower membership and comments on unusual behavior, like trails or colors, 
should also be mentioned. 

Below is a listing of selected minor showers for the first part of 1985: 

Shower 

Delta Cancrids 
Delta Leonids 
Virgin ids 
Camelopardalids 
Alpha Bootids 

Eta Aguarids - l· 

Visibility 

Jan 13-21 
Feb 5-Mar 19 
Feb 3-Apr 15 
Mar 14-Apr 7 
Apr 14-May 12 

Maximum 

Jan 16 
Feb 26 

Apr 28 

Because these meteors probably are associated with Halley's Comet, observing 
them around their maximum this year is important. The International Halley Watch 
has developed a special program for observing this shower, which takes place when 
the Earth makes its closest approach in spring to the comet's orbit. (We see the 
Orionids in the fall when the Earth makes another close approach.) 

The IHW asks that information be submitted using a very simple format. Your 
observations should begin and end on the even hour. The magnitude of the faintest 
star visible with your unaided eye needs to be recorded, followed by the total 
number of shower and non-shower meteors. State also the direction you face, the 
cloud cover, and to what extent your viewing area is restricted. The concept is 
based on the IHW desire to accumulate hourly rate statistics, rather than magnitude 
data on every meteor seen. A complete copy of the IHW form is found on pages 10-16 
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of Stephen Edberg's International Halley Watch Amateur Observers' Manual for 
Scientific Comet Studies , available from Sky Publishing Company. --- --
Quadran tid Note. ---

From our observing site in Arizona, the 1985 Quadrantids were expected to 
reach their maximum just at the start of dawn on the morning of January 3. Since 
the Moon had set only 2 hours earlier, the crystal clear sky offered us an 
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, 
where some 200 meteors were seen in 2 hours by 4 observers. 

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 
distillation of the albedo results abetted by brightness measurements from two 
other methods which are: (1) the crater extinction method (CED) used by members of 
the Lunar Section of the British Astronomical Association (B.A.A.), which method 
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 
extinction gives a numerical figure for the brightness. The higher the density, 
the brighter is the feature; (2) the photoelectric photometry method as used by the 
professional astronomers Wildey, Fohn, McCord, and their colleagues. In this 
paper, only the photometric measures of Wildey and Fohn (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 
matching grays, in some fashion, to the features listed at each scale step in 
Elger's Albedo Scale (1895). Ways in which grays may be obtained are: (1) pencil 
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 ruins. The duration of most of the historic LTPs averages about 20 
ruins.; 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 
gives a comparison area in the same relationship to the terminator as the feature 
is. Anomalous measures in the features can then be checked against the plain 
comparison point. 

Seeing conditions are estimated in the following manner. Before lunar 
observing starts, the telescope, with drive off, is directed to a star near the 
Moon; and its diffraction disk (or out-of-focus image -always racked the same 
direction and amount in each observing session) is set at the leading edge of the 
Field-of-View (FOV), and the length of time it takes for the disk to drift out of 
view is timed in seconds by counting. With the drive turned on, the diffraction 
disk is again set at the edge of the field; and its darting motion (excursions) is 
noted, and the interval between darts inward toward the center is timed by counting 
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 & Fohn, 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 The total number of individual nights of 
observations for all methods was 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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Observed Features by Method 

Photorn. Photorn. 
No. Feature Albedo CED (Vmag) No. Feature Albedo CED (Vmag) 

Agarum, Cape G,K,Le,L 45 M.acrobius Ho 
2 Albategntus• K 46 Madler• B W-P 

Alpetragius Ho 47 Maniltus B c 
4 Alphonsus Ca,J:.,Le,P Pt 48 Mar ius* H 
5 Anaxagoras W-P 49 Menelaus B C,Pd,Pt W-P 
6 Apianus* T so M.ersenius Fr 

Arago• c 51 Messier H MC 
8 A.rtstarchus B,K,L,P A.,C,F,Pd,Pt w-P 52 Messier )\ H JC,MC 
9 AristUlus• W-P 53 Parry* p 

10 Ar.\stoteles C. a w-P 54 Peirce B 
11 Atlas !(. 55 Philolaus T 
12 Birt• w-P 56 Picard B 
13 Bull taldus C,F,Pd,Pt W-P 57 Pi co H A,C,F,JC, 
14 Byrgius• W-P MC,Pd,Pt 
15 calippus Fr 58 Piton Hu,L A,C,F,JC, 
16 Capuanus• L MC,Pd 
17 Carlini Ly 59 Plato Ca,G,K,P A,C,F,Pd W-P 
18 Censorinus A,C,F,JC,M.C Pt 
19 Clavtus Le,P 60 Plinius Ho 
20 Cleomedes K 61 Ponta.nus' Fr 
2 1 Cobra Head L,P 62 Po sidon tue K 

22 Copernicus G,Ho w-P 63 Procellarum,O.'* W-P 
23 Crisium,M. (E,N) Fr,G,K,Le** A; .O),Pj, W-P 64 Proclue B A,C,F,JC, W-P 
24 Daniell c MC,Pd,Pt 
25 Dawes p 65 Ptolemaeus T 
26 Di..onys1.us w-P 66 Ricciol t T 
27 E.immart Fr,K,:.. 67 Schickard'* • T 

28 Eratosthenes B,Le w-P 68 Schiller• Ly 
29 Gas send t K F,JC,Pd,Pt 69 Seismic 49°E** ca 
30 Goclenius* K 70 Seismic,Nub. ,M.** H,L,Ly 
31 Godin p w-P 71 se ism.ic 16*'* p 

32 Good.acre• Le 72 Seismic 20* * K 
33 Grirualdi Ca 73 Seis:n.tc 27CW•• H,L 
34 Herodotus B 74 Stevinus ., .... F W-P 
35 Herschel T 75 Taruntius K W-P 
36 Hyginue N :K,T 76 Thebit "1"'* W-P 
37 Kepler w-P 77 Theophilus ca,K 1\.,JC,MC, W-P 
38 Langrenue:* L Pd,pt 
39 Landsberg p 78 Tycho G A,C,F, W-P 
40 LeMonnier Le* W-P Pd,Pt 
4 1 Lexell Ly 79 W-P 
42 Linne Ly 80 Walter,Wh.Sp. Fr 
43 Lubbock• H 81 Wargentin Ly 
44 Lyell B 82 Wilhelm• G 

Observers 
Albedo CED 

*mnon-LTP 
'**=-seismic area 

Photom. (Vm.ag) 
& Pohn BsBartlett H•Hill 

Ca.-Caruso !::-:Kapral 
MC•M.Cook 

P=Porter Cooehapman Pd=Pedler 
Fr=-Fra.nk Le=LeCroy 'I'>"l'raub F>oFoley P"t=-Peters 
G=Galgocy L=Louderback JCaJ .Cook 
Ho•Hobdell H=Huddleston 

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. 
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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 ITo tal 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-
t.ions 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). 

(to be continued) 
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Table 3. Tabulation of dates of observation of different lunar features by 
different observers. Albedo and CED methods. Occasions when more than one 
observer made measures and when both observers found anomalous albedos are 
indicated. See also discussion in Mrs. Cameron's text. 
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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 Cornet Book by Chapman and Brandt arrives just in time for the rush to 

observe Halley's Cornet. It is packed with information useful to both experienced 
cornet 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 Cornet 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 discus.sion on 
the state of 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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of the famous comet. They then review the appearance of Comet Kohoutek and its 
disappointing (at least to the general public) performance. The circumstances for 
observing Halley's Comet during the coming perihelion passage are detailed in the 
final section of the chapter The reader is thus prepared for the coming, un-
favorable apparition of Halley's Comet. T"le concluding chapter g:.·,es a summary of 

the scientific community •,Jill be doing to study Halley's Comet. 
The book is not Hithout flaws, hoHever. In one case, pnotographs qre 

mislabeled. Diagrams, s"loHing the path of Halley's Comet, are at first confusing, 
but once understood, are useful. Perhaps the biggest oversight is the brevity of 
the "Further Reading" list. Only three books are mentioned (t\-10 by one or both of 

authors). Only Sky and Telescope is mentioned among oeriodic'lls. T"le reader 
is not informed of some ()f the other excelle'1t sources of information on comets. 
such as the Comets Quarterly, the IAU Circulars, and the 
International Halley Watch handbooks. One detail Hhich may some "eaders aHay 
is the price--$15.95 :or a paperback. 

* * * * * 
Comets: A Descriptive Catalog. Gary VI. Kror1k. Publishe"s, Inc. Hillside, 
NJ, 19D4. - o. 5x9 inches , 331 pages , paperback, price $22. 50. 

Re';ia•ded by J. V. Scotti 

Comets: A Descriptive Catalog by G3ry Kronk :'.s a perfect companion to Brian 
Marsden's Catalog of Comet2ry Orbits, by the same publ:.shers. Kron:<'s book proved 
useL1l Hithi'1 fiveminutes of the time it rece::.ved Infor'mation 0'1 the comets 
includes the discovery circumstances, the mag'1itude, the general appearance, 
computations of the orbit, end any subsequent recovery and of each comet, 
oeginnir1g in 372 B.C. and goi:1g up to 1982. 

The book is divided into two The part lists more than 500 long-
period and non-periodic comets. They are ;,n order of their perihelion 
passage ',oJ:'.th t'leir designation, date of discovery, o,nd discovery mag'1itude •,;hen 
available. The comet's common names (if available) are included in pare'1theses 
after the description. The second part of tne book contai'1s descriptions of more 
than 120 comets listed in by their common name.s. 
An index of the common names of the comets is "llso prov::.ded. 

The only th:'.ng I found lacking was a comprehensive list of references 
detailing the source of data on each comet. Such e list, hoHever, Hould prob'ibly 
take an equivalent volume i'1 itself. editions of this book are a must '.-lith 
the inclusion of neH data on comets yet to be discovered. This book shoul::l prove 
to be emo'1g the most valuable sources of general for the comet 
researcher, and should be in of anyone Hho does any ting on comets. 

* * * * * 
Astronomical Calendar 1985 1 by Guy OtteHell, Department of Physics, Furman 
University, Greenville, SC 29613, U.S.A. Softbound. Price $10.00, includes 
ordi'1ary postage. 

RevieHed by J. Russell Smith 

This calendar book has bee'1 issued contirJuously since 1974. It 'las a large 
format of 11x15 inches, and there are 65 pages. 

In the first feH pages the author ho.s the following topics: "For the 
Beginner--Teaci1 Yourself With This Calendar", "Explanation of the 11ai'1 l"eo;tures", 
"The Timetable of Events", "The Solar Plans", and Scenes". Then on<O finds 
a map of the sky for each mo'1th of the year ·with supplementary maps shoHing the 
positions of the planets. l"olloH ing this there are topics on the Moon, eclipses, 
the planets, meteors, Jupiter's satellites 1 asteroids, camets, 'ind Halley's Comet. 
There follows a "Glossary" and a topic on "Risi'1g and Setting of the Planets" 
graphs. The final tv10 topics are "Magnitude" and "Elongation". 

The ·writer thinks that you Hill find this book very helpful in many •nys and 
that it is well Horth the price. 

* * * * * 
The Early Years of Radio Astronomy: Reflections l"ifty Years After Jansky's 

--rciTted bY"'W. T. Sullivan 1 III. ISBN--o52f251+8sx:--Hardcover: 
Published June 29, 1984 1 Cambridge University Press, 32 East 57th St., NeH York, NY 
10022. Price $39.50 (U.S.). Library of Congress Number 33-23227. (552'.682'904) 
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QB475. Pages 421+ix with preface, name index, and subject index. Bibliographical 
notes on the contributors are also included. Text was prepared from 'camera-ready' 
manuscripts. 

Reviewed by David D. Meisel 

Over the last decade, the history of astronomy has gained much needed 
acceptance among its practicioners so that it is now rare when there is NOT at 
least one paper session at a national or international professional astronomy 
meeting devoted to some historical aspects of the science. This newly found sense 
of things historical has also resulted in a number of symposia devoted entirely to 
humanistic topics. The discovery of cosmic radio Haves by Karl Jansky in 1933 Has 
recently commemorated by one such set of symposia, and this volume is a collection 
of tHenty-one reflections and historical accounts describing many important facets 
of the beginnings of this young science. 

Much of the fascination of this book for me was perhaps enhanced by 
many of the contributors either personally or through their professional writings, 
and many of the later events described occurred within my own lifetime. But be 
that it may, I think Woody Sullivan has done a magnificent job in editing this 
book. Without removing the individual style of each contributor, he has managed to 
arrange these essays in a highly readable form for both professional and amateur 
alike. Only a feH lapses into really technical jargon are present, and these can 
be skipped by those readers without the needed background. Each article is 
presented by an expert in the field and ends in most cases Hith a fairly complete 
bibliography of the technical papers mentioned. Many historically important 
diagrams and informal photographs decorate the pages throughout the volume and add 
considerably to its attractiveness. 

Originally, I had intended to read this book one section at a sitting, but 
that proved impossible. I could not put it doHn until I read it through!! Each 
essay led on to the next in such a natural way that there was almost no need to go 
back and reread sections, as is frequently the case with a lot of historical works. 

While the price of this volume may prevent the average amateur astronomer from 
rushing out and buying a copy immediately, I think every serious student of modern 
astronomy will find invaluable insights and enjoyment in this book. Every college, 
university, and research library should have it, and secondary school collections 
which serve a highly-motivated and science-oriented student body should also have a 
copy available. A number of these essays could be profitably used as collateral 
reading in undergraduate science courses. 

* * * * * 
The Solar System, by Roman Smoluchowski, Scientific American Library, W. H. Freeman 
and Avenue, New York, New York 10010. 1983. 174 pages. Price 
$24.95. 

Reviewed by Phillip W. Budine 

The sub-title of this fine book on the inside cover is: The Sun, Pla.nets, and 
Life. This is the story this particular book details. The topics covered in some 
depth are: The Birth of the Sun, The Sun, The Formation of the Planets and their 
Satellites, The Hottest Planets: Mercury and Venus, The Water Planets: Earth and 
Mars, The Giants: Jupiter and Saturn, The Cold Planets and The Small Bodies, The 
Fate of The Solar System, and Life In The Solar System. 

There are many color plates in this book, undoubtedly affecting the relatively 
high price of the book. The quality of the plates and diagrams is excellent. Some 
of the diagram I particularly liked were: the diagram illustrating the phases of 
Mercury and Venus on page 37, the diagram showing locations of the Northern 
Magnetic Pole, the diagram showing the flux tube between Io and Jupiter, and the 
diagram illustrating the inclination of the orbits of the planets to the plane of 
the ecliptic. The photos are well chosen and relate well with the text material. 

There are few errors in the book; the ones that are obvious are only in the 
captions to the illustrations. On page 137 the caption should read: "Trail of a 
meteoroid (the thin line slanting upward from the left)." On page 136 the photos 
of Comet Howard-Koamer-Michels (1979) in a sequence are stated "at right"; actually 
they are above the caption. On page 133 are illustrated particles of cometary 
origin; porous particle is stated as "shown below", but it should read "shown 
right". Photographs of seven satellites of Saturn are beautifully shown on page 
109 in order of increasing distance from Saturn according to the caption, and the 
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ATTENTION! 
1/20th Wave Lightweight Mirrors 
for Planetary, Lunar, Deep Sky 
Observers, Astrophotographers 
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(714) 524·7520 

satellite names are lettered in 
the captions; but the photographs 
are not labeled. However, they 
are in order if you move from the 
top of the page to the bottom of 
the page. These layout or typing 
errors do not, however, really 
3.ffect the value of the book's 
contents. 

One of the most beautiful 
photographs is the photo on p3.ge 

showing lightning •.;ith 
vol.canic gases, in conne2tion with 
the formation of amino 2cids. I 
was pleased that the author pro-
vides on page 117 a 
illustrating the orientation of 
Uranus as seen from Earth for the 
period through 1992. Many texts 
don't do so ·when de.scribiCJg 
Uranus. On page 38 a White Oval 
on Jupiter is mentioned, but its 
location in Jupiter's .South 
Temperate Zone is not; and the 
fact that there are tHo more White 
Ovals (long-lived) is not. Their 
nomenclature is: DE, FA, and BC. 

1985 Complete Optics Catalog, send $1.00 U.S. Also, the Great Red Spot is not 
$2.00 Canada or Foreign In U.S. Currency near the equator as stated on page 

3 6 ; it i s in s t e ad in t h e So u t h 
Tropical Zone of Jupiter. 

The book is clearly written, and the layman should have no problems 
understanding the topics. The paper is high gloss, and the color photos are 
bmutiful. I particularly "fell in love" Hith the Red Spot photo taken by Voyager 
on the cover. There is a good Appendix 'di th topics: C3lculati.ng Distance, Mass, 
and Size of Solar System Bodies; Measurement, Notation, and Basic Const3nts: 
Properties of The Planets and Their Satellites; 'lnd Recommended Reading. The book 
is a good basic Sol3r System guide, up-to-d3te and a nice-looking addition for your 
book shelf! 

* * * * * 
Current Topics in Chinese Science, Section E Astronomy, Vol. 2, 1984, Gordon and 
Breach Science Publishers, Inc. , York, N.Y. Price $25. 00. 

RevieHed by Freeman D. Miller 

This is the second annual compil3tion of transl3tions of p3pers on astronmy 
originally published in Science in China (Scientia Sinica) and Science Bulletin 
(Kexue Tongbao). Sections A to Gcover several branches of science. -This book 
complements Pergamon Press's quarterly Chinese Astronomy and Astrophysics, Hhich 
provides translations from Acta Astronomrca-sinica, Acta Sinica, and 
The Chinese Journal of Space Science. --- -- ---
- The range of topics in this issue is bro3d--geophysics to cosmology, theory 
and observation. The contributions are on the advanced level of those Hhich 3ppear 
in The Astrophysical Journal and The Astronomical Journal, and at $25/issue thi.s 
book:is hardly a prudent investmenr-for most am3teur astronomers. This is not a 
criticism of the qu3lity of the papers, or the journal format. The latter is 
excellent, Hith crisp, clear mathem3.tical formulae and diagrams. 

It would be helpful if references to Chinese publications were given in 
translation, at least in those case,s in Hhich the origin3l has been translated in 
Pergrunon Press's Chinese Astronomy and Astrophysics. 

This revieHer, HhO has not seenVol. 1, HaS impressed by the familiarity of 
the authors Hith English-l3nguage publications: references include 3 full list of 
U. S., Western Europe3n, and I.A.U. seri3ls, and numerous monographs. The new 
publication contributes to a reciprocal appreciation by Occidental astronomers of 
the work of their Chinese counterparts. 
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NEW BOOK RECEIVED ---
1985 Yearbook of Astr·onomy, edited by Patrick Moore. W. W. Norton and Co., 

500 Fifth Avenue, New York, NY 10036, 1984. 208 pages. Size 8 x 5 inches. Price 
$9.95. Softcover. Notes by J. Russell Smith. 

Part One of this handy volume consists of monthly star charts and astronomical 
phenomena. Part Two consists of articles on the following subjects: An Infra-Red 
Astronomer Looks at Cloud-covered Planets, Photographing Comet Halley, Heating of 
the Solar AtmOSPhere, Active Galaxres:-Jfeeding the Dragon, at the Very 
Large Array, and Variable Stars of the Sky. Part Three has thefollowing 
topics: Some Interesting TeiesCOplc-variable Stars, Some Interesting Double Stars, 
Some Interesting Nebulae and Clusters, and Our Contributors. 
-- You ·will find this book a handy volume to have on your book shelf. 

ANNOUNCEMENTS 

A.L.P.O. Staff Personnel and Address Changes. Mr. James V. Scotti is now 
serving as the Assistant Recorder in the Meteors Section as well as the Comets 
Section. 

Mr. Phillip W. Budine now has the following address: 5454 S. Masterson Ave., 
#10, Tucson, AZ 85706. All Jupiter observations, inquiries, and correspondence 
should go to this address. 

Papers and Exhibit Material for 1985 A.L.P.O. Convention. Comet-discoveret' 
David H. LevYTsee front cover) haSdescribed this meeting, in which the A.L.P.O. 
Convention will be part of the Astronomical League National Convention, on pages 
30-32. Qualified readers are encouraged to contribute papers for this gathering. 
Papers should be mailed to Rollin P. VanZandt, P.O. Box 324, Bisbee, AZ 85603. 
Requirements about the format of such manuscripts will be given in the February, 
1985 issue of the Astronomical League's Reflector and can also be obtained from 
Editor Haas. In general, camera-ready copy is needed so that the Conference 
Proceedings can be available during the Conference. 

Readers are also encouraged to contribute suitable material to the A.L.P.O. 
Exhibit. Experience has shown dmwings, photographs, and charts to be suitable. 

not attending Alcon 
BOOKS ON ASTRONOMY 

BURNHAM'S CELESTIAL HANDBOOK, 3 volumes 
NEW:THE COMET HALLEY HANDBOOK, by 
- D.K Yeomans, Jet Propulsion Laboratory 
NEW:INTERNATIONAL HALLEY WATCH AMATEUR 

OBSERVERS' MANUAL, by S.J. Edberg 
NEW:THE RETURN OF HALLEY'S COMET, by P. Moore 
-and J. Mason 
NEW:CHECK A POSSIBLE SPERNOVA, by J. Salmi, 
- 40 photo-cards of Galaxies 
SKY ATLAS 2000, Field or Desk edition 

DeLuxe (Colored) edition 
Atlas Catalogue, Vol. 1 

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

OBSERVATIONAL ASTRONOMY FOR M1ATEURS, by 
J.B. Sidgwick, reprint of 3rd ed., soft-bd. 

THE PLANET JUPITER, by B.M. Peek, 
- --- new revised edition by P. Moore 
JUPITER, by Garry Hunt & Patrick Moore 
THE PLANET SATURN, by A.F.O. 'D. Alexander 
THE TELESCOPE, by L. Bell, reprint 
THE HISTORY OF THE TELESCOPE, by H.C. King 
OUT OF THE DARKNESS, the story of the discovery 

of PLUTO, by C.Tombaugh & P.Moore 
THE NEW GUIDE TO THE PLANETS, by P. Moore 
THE NEW GUIDE TO MARS, by P. Moore 
NORTON'S STAR ATLAS - limited supply only 
ASTRONOMICAL FOR 1985 

85 should mail their dis-
$31.85 play material to: Duane 

Niehaus, 4080 W. Bilby 
$ 5.25 Road, Tucson, AZ 85746. 

It is critical that such 
$ 9.95 Exhibit items reach Mr. 

Niehaus no later than 
$14.95 June 10, 198-5-. -Persons 

$ 6.25 
$15.95 
$34.95 
$29.95 

$ 6. 95 

$ 4.95 

$24.95 
$14.95 
$ 8.00 
$ 7.00 
$ 8.95 

$14.95 
$12.95 
$12.95 
$20.95 
$17.00 

attending the meeting may 
find it easier to bring 
along their contributions 
to the A.L.P.O. Exhibit. 
Ho•wever, 
form Mr. 
advance 

they should in-
Niehaus well in 

of their space 
requirements. 

Request for Assis-
A. 

Oyesina, Nkrumah Hall 
(Room 414), University of 
Nigeria, Nsukka, Anambra 
State, Nigeria requests 
help and information from 
Journal A.L.P.O. readers 
in forming an astronomi-
cal society and in build-
ing an observatory. In-
terested readers are in-
vited to correspond with 
him. 

Write for a new enlarged list of astronomical literature. 

HERBERT A. LUFT 

P. 0. Box 91, Oakland Gardens, NY 11364 
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. 20.00 
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In order to facilitate the reproduction of draw-
ings in future issues readers are requested to 
exaggerate contrasts on drawings submitted. 
Extremely faint marks cannot be reproduced. 
Outlines of planetary discs should be made 
dark and distinct. It is not feasible to reproduce 
drawings made in colors. Following these 
precepts will permit better reproductions. 
Persons requiring prompt acknowledgement of 
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DIAL 
THE SKY 

For tonight or any night. 
Do you live between latitudes 20° and 50° 
north? Do you like to use a planisphere because 
it shows what stars are above the horizon for any 
time of night throughout the year? Have you 
found a conventional 40°-latitude planisphere 
unsuitable at your location? And has the strong 
distortion of southerly constellations inherent in a 
plamsphere been so annoying that you have 
practically discarded this otherwise very conven-
ient device? 

David Chandler of Claremont, California, has 
perfected the two-sided star dial shown here, so 
that you may view stars toward the north, east, 
and west on the first side of THE NIGHT SKY 
(upper picture), but when looking south you sim-
ply turn the dial over. Voila I Constellations be-
low the equator now appear quite normal (lower 
picture), making it easy to match the chart to the 
sky for the time at which the planisphere is set. 

THE NIGHT SKY has been computer designed 
to minimize sky distortion. For star groups at 
-30° and -40° declination, such as Scorpius 
and Sagittarius, the south-facing side of this plan-
isphere has only about a tenth as much distortion 
as a traditional planisphere 

The Chandler dial is suitable for all observers, 
from beginner to advanced amateur and the pro-
fessional planning a night's observing. Its charts 
show all stars to magnitude 4.5, with many others 
added to complete faint constellations; also, hour 
circles at three-hour intervals (with declination 
marks and labels), many star names, some Mes-
sier objects, and the Milky Way. 

THE NIGHT SKY comes in three latitude ranges 
(state which when ordering): 

20'·32' (horizon mask at 25° north) can be 
used m Louisiana, southern Texas, Florida, 
Hawaii, Mexico, Puerto Rico. 

30'·40' (horizon mask at 32'/2° north) for the 
lower half of the United States 

38'·50' (horizon mask at 40° north) for the 
upper half of the United States, southern 
Canada. and most of Europe. 

Order: 
S2032 NIGHT SKY 20°-32° $5.95 
S3040 NIGHT SKY 30°-40° $5.95 
S3850 NIGHT SKY 38°-50° $5.95 
C0002 NIGHT SKY (any three mailed 

together) ... $15.00 

Postpaid in United States: outside U.S A. add 
10% for postage Remit with order 

SKY PUBLISHING CORPORATION 
49 Bay State Rd., Cambridge, Mass. 

02238-1290 
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