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OBSERVING MARS III - THE ALPO 1971 OBSERVING PROGRAM
By: C. F. Capen, A.L.P.0. Mars Recorder

In 1971 the planet Mars will undoubtedly have its greatest popularity of this cen-
tury because of its close approach to the Earth and the timely news publicity of the two
Mariner-Orbiter space missions. Today, there are many more scientists engaged in space
research and more amateur astronomers who possess moderate aperture telescopes than dur-
ing the last very favorable approach in 1956. Everyone, from the man in the street to the
professional scientist, will be looking up to Mars in an effort to satisfy a long endur-
ing hunger - that of human curiosity. The ALPO Mars Section observing register is approx-
imately 50% greater today than it has been in a decade.

Observational data consist of visual drawings and notes, visual photometry (inten-
sity estimates on the de Vaucouleurs scale where O = polar cap brightness, 2 = desert mean
brightness, and 10 = night sky)l, black and white multi-color photography, color film
photography, and micrometry. Of most importance to the apparition analysis are full disk
drawings and limited regional maps of selected areas of interest made from overlays on
base maps. Related visual reports of polar region activity, atmospheric phenomena, whit-
ened areas, and the appearance of surface features accompany the drawings on the same form.
The ALPO Mars kit contains a plain grid map of Mars that is used to indicate observed cloud
and frost positions and to show surface feature changes. When a full map is received by
a Recorder, a new one is returned to the observer.

The Mars charts which are most common and are suggested for use by ALPO students of
Mars are: the 1954 ALPO Map of Mars (Avigliano) for nomenclature, the IAU 1941-52 Map of
Mars (Mottoni) for official names and comparison, a Map of Mars 1907-1956 (Ebisawa), ex-
cellent for fine details and classical names, a Photovisual Chart of Mars 1958 (Focas) for
comparison and positions, a 1967 Photovisual Chart of Mars (Capen) for comparison and posi-
tions, and the New Lowell Observatory Mars-1969 Map (Inge, Capen, Martin, and Faure) for
current accurate comparison, positions, and traditional nomenclature and IAU nomenclature.
When reference is made to names or to features on different Mars charts other than those
above, the chart identification and areographer's name should be stated in the reports,
e.g. (1887 Schiaparelli). The Antoniadi 1929 and Maggini 1939 Mars charts are also good
for reference but are out of print. P. Lowelll's 1895 to 1905 maps are of historical and
somparison value, but a somewhat different nomenclature is employed from the Schiaparelli-
Antoniadi traditional one.

Members of the ALPO can provide valuable observational data to the scientific com~
munity. The two Mariner-Orbiter spacecrafts will blastoff for Mars in May, and if all
goes well, will arrive in the vicinity of Mars in November, 1971, and begin their 90-day
orbiting missions.* Consequently, post-opposition observational information about atmos-
pheric phenomena and surface aspects will be very much needed. Martian conditions deter-
mined in October can be extrapolated to predict conditions for the critical encounter
periods. It is planned to communicate daily the ALPO observations to the Mariner Mission
team leaders.

A systematic and planned observing schedule is the most useful to the ALPO Observ-
ing Program and the most rewarding to the individual observer. The observer should se-
lect the Martian phenomena of especial interest to him and restrict his systematic obser-
vations to these chosen areas of study. Do not try to do too much during each observing
period. The individual Martian phenomena that are available for study by most amateur
astronomers follow.

Observational Possibilities

From a study of the recorded 1969 and 1956 data it is possible to predict certain
seasonal phenomena that may occur on the Martian disk.

Polar Regions. The southward axial tilt will not prevent observations of the re-
appearance of autumn arctic hazes in April TD (terrestrial date) and the formation of the
north polar hood (NPH) some time in May TD. Observation of the formation of the new North
Polar Cap will probably not be possible.

Regression measurements of the shrinking spring-summer South Cap (SPC) can be made

¥As of this date, May 18, 1971, the first of these space vehicles failed to achieve
orbit.



as soon as the cap appears from beneath the dissipating South Polar Haze from May, 1971
to January, 1972. Estimates of the diameter of the SPC can be made by comparing its width
to the planetary diameter or to gross, dark surface features. Micrometer measurements of
the SPC diameter can be related to the subtended angle at the center of the disk (areocen-
tric) and can be converted to the latitude # of the cap edge by the equation cos =

cap dia. Intensity estimates of the surface contiguous to the cap edge should be made
gu%ggg g'rapid retreat phase, and a watch should be carried on for bright patches on the
SPC periphery and for dark crevasses which split the SPC into sections. In 1956 bright
patches, that later became white remnants, were located at 03° and 23° long., -70° lat.;
and several dark crevasses developed across the SPC in Martian November, 218° Lg to 220°
Ls (areocentric longitude of sun, chosen to be 0° at vernal equinox of north hemisphere).

When the SPC retreats past the 73° latitude circle during early August TD a bright
projection will be left at 280° long., -73° lat. known as the Mts.-of-Mitchel. Theoreti-
cal studies of carbon dioxide deposition indicate that they should be called Mitchel De-
pressio, whereas the Mariner '69 TV photos show ridges or cloud banks in the vicinity.
The Mts.-of-Mitchel should become detached from the south cap in about early September
and should survive as an isolated white patch for about 7 to 10 days. The exact times
when they first make their appearance on the cap edge, the time when they become detached
entities, and the times when they completely disappear are important information for the
theorist.,

There has been considerable controversy regarding the possible complete disappear-
ance of the South Cap remnant. It will be of interest to learm if the late summer SPC
remnant is seen to disappear during this 1971 apparition. Perhaps ALPO observers can
settle this question. Blue, blue-green, green, orange, and red filters are the recom-
mended observing aids.

Atmospheric Phenomena. The study of cloud aerosols, their statistical occurrence,
and their motion in the atmosphere of Mars have assumed increasing importance during the
last decade. The seasonal occurrence of clouds is statistically coupled with the sublim-
ation and condensation of the material of the polar caps. Knowledge of the windy seasons
and areas on Mars is important to the spacecraft engineer who desires to land safely a
scientific package. Further, the ability of predicting diurnal aerosol obscurations of
surface features is important to the astrogeologist.

Cloud activity should be high at the beginning of the 1971 apparition. Seasonal
clouds should be present along the southern border of the Syrtis Major and over the Can-
dor-Tharsis and Amazonis Deserts from January through April, 1971. Equatorial cloud bands
and evening terminator clouds will also possibly be present during this early period in
the apparition. Limb brightenings should increase and local cloud activity will probably
shift from the northern hemisphere to the southern during mid-apparition: July, August,
and September. Violet (W47), blue (W38A), and blue-green (W64) color filters show the
aerosols best.

The normal appearance of Mars in violet light is a featureless disk with occasional
bright spots. At unpredictable times the violet opacity will seem to clear, and the con-
trasts of surface features will be seen in violet light. Observations of this interest-
ing blue-clearing phenomenon can be acquired in average seeing, using a violet W47 filter.

As a result of a thorough study of historical yellow clouds from 1878-1939, the
Great Yellow Cloud of 1956, and the yellow-white cloud of 1969, it was possible to pre-
dict the occurrence of yellow clouds on Mars in 1971.2 It is possible that a bright yel-
low-white cloud may develop over the Hellespontus-Noachis area or the Pyrrhae R.-Ery-
thraeun M. when the thermal equator (subsolar point) reaches a southern latitude of -23°
and when Mars is near perihelion. Refer to Fig. 36 on page 37 of Str. A., Vol 23, Nos.
1-2, the critical dates being Sept. 5-30. If a bright cloud develops and then becomes a
vast disturbance in the southern hemisphere, the physical conditions associated with it
could furnish a test between the insolation hypothesis versus the solar-flare protons hy-
pothesis. A vast dust storm could interfere with post-opposition earth-based observations
as well as with the first Mariner-orbiter '71 spacecraft mission (but see footnote on page

41).

White Areas. Knowledge of whitened areas is of particular importance to the astro-
biologist in search of Martian life. The white material is thought to be associated with
the Martian surface, such as frost or ground ice-fog. The occurrence of whitening versus
the Martian season needs much study; however, during Martian southern hemisphere spring-
summer several discrete areas should show activity: Chryse (long. 32°, lat. +08°), Can-
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surface variations. Surface feature aspects are important to the Mariner-orbiter Mission
171 scientific investigators and for the production of a 1971 Mars chart. Yellow (W15,
W21), orange (WR3A), and red (W25) filters penetrate the atmospheric hazes and increase
the contrast of surface features.

The current aspects of the Martian disk, such as the apparent diameter, axial tilt,
subearth and subsolar points, and seasonal dates were discussed in "Observing Mars II" in
the J.4.L.P.0.7 Similar aspects and appearances of the Martian disk can be found in 1956
observations. Six drawings obtained with a 5-inch refractor, a 9-inch Newtonian reflector,
and a 12-inch Newtonian have been selected from the equivalent (in Martian seasons) 1956
apparition for reference as shown in Fig. 1.

References
1. Vaucouleurs, G. de; Physics of the Planet Mars, Macmillan, N. Y., 1954, pp. 314-325.

2. Capen, C. F.; "Martian Yellow Clouds - Past and Future," Sky and Telescope, Vol. 41,
No. 2, Feb., 1971..

3. Capen, C. F.: "Observing Mars II - Everything You Want to Know About Mars in 1971 -
But Do Not Have Time to Ask," J.A.L.P.0., Vol. 23, Nos. 1-2, May, 1971.

THE 1967-68 AND 1968-69 APPARITIONS OF SATURN

By: Julius L. Benton, Jr., A.L.P.0O. Saturn Recorder

General Introduction

Due to the relatively small number of observations of Saturn that were contributed
to the Section during the 1967-68 and 1968-69 apparitions, it has been necessary for the
Recorder to combine reports for the two periods.

The 1967-68 apparition of the planet was poorly observed, covering the period from
about May 20, 1967 to March 2, 1968. Since this apparition followed the edge-on presenta-
tion of the rings to our line of sight, the value of B was not appreciable. Mean values
for B during the period were between -7° and -8° during the month of July. Opposition oc-
curred on October 2, 1967, at which time the stellar magnitude of Saturn was +0.6, and the
polar diameter of the globe was 18" on the same date. Also at opposition, the major axis
of the rings was 44". Most of the observations submitted during this apparition were cen-
tered around the 1967 opposition.

The 1968-69 apparition got wider participation, including the dates from about May
30, 1968 to March 15, 1969. Opposition occurred on October 15, 1968, when Saturn was again
at zero stellar magnitude, and the ring inclination was much greater, with B averaging
some -12°. On the date of opposition the major axis of the rings was 45", and the polar
diameter of the planet was then nearly 18", As in 1967-68, the south face of the rings
and the southern hemisphere of the globe were becoming easier to observe as the rings be-
gan opening up once again.

The following observers contributed observations and drawings during the two
periods:

No. Nights Ob- No. Nights Ob-

Observer Station Telescope served in 1967-8 served in 1968-9
Beck, Inez N. Wadsworth, Ohio 6" refl. 0 9
Benton, Julius L., Jr. Savannah, Georgia L" refr. 3 7
Cyrus, Charles M. Baltimore, Md. 12.5" refl. 1 0
Delano, Kenneth J. Taunton, Mass. 12,5" refl, 17 51
Gordon, Rodger W. Barrington, N. J. 35" refl. 0 2
Haas, Walter H. Las Cruces, N. M. 12.5" refl. 10 1
Heath, Alan W. Nottingham, England 12" refl. 19 18
Hodgson, Richard G. Westford, Vermont 12.5" refl. 0 8
Minton, R. B. Mesilla Park, N. M. 8" refl. 1 0
Moser, Bill Connellsville, Pa. 8" refl. 0 14

The Recorder would like to thank all of these observers for their meaningful con-
tributions during both periods; and special thanks must go out to Mr. Charles Capen for his
generosity in submitting a fine set of color slides to the Section, taken at Table Mountain
Observatory.
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The Globe

Northern Portion of the Disc. Now that greater and greater portions of the south-
ern hemisphere of Saturn are passing into our view, there is a decreasing amount of the
northern hemisphere available for investigation. As a consequence, only a few observers
reported activity in the north. According to Delano, the northern hemisphere displayed
some unusual variations in intensity during 1968-69, particularly the NTrZ (North Tropi-
cal Zone). This zone appeared even brighter than the EZ (Equatorial Zone), for example,
on the evenings of September 19, December 8, and December 11, 1968, With the exception of
the NEB (North Equatorial Belt), there was a gradual but definite increase in the bright-
ness of the northern hemisphere of the planet as one progressed from polar areas toward
the equator. A1l in all, observers tended to record that the north was decidedly brighter
than the southern regions of the planet during both apparitions. It should be mentioned
here that the 1968-69 apparition did not afford good opportunities for continuing observa-
tions of the north made in 1967-68.

North Polar Region. A considerable number of observers reported this region during
1967-68 and 1968-69; and most indications showed that it was very similar in appearance to
the SPR, only a little less dark. On several occasions in 1967-68 Haas indicated the poss-
ible presence of a white northern polar cap, and during the same period he reported the
diffuse NPB (North Polar Band) on a few evenings. Color estimates by the contributing ob-
servers appeared to indicate a greyish appearance for the entire area, with a slightly
darker area in the extreme north, often interpreted as a darker polar cap.

North Temperate Zone. Several observers contributed observations which indicated
the presence of this area, but Haas and Delano were alone in maintaining a good set of in-
tensity estimates for the region. The reduction of these values gave ample evidence of the
fact that the NTrZ was brighter than the NTeZ; and even though the STeZ (South Temperate
Zone) was darker, according to intensity values, it appears that observers tended to report
the NTeZ more often than the STeZ. No drawings were received that showed the presence of
these regions.

North Temperate Belt. Only one report was received of this feature during either
period. Haas noted its presence during 1967-68 as a rather inconspicuous region, with no
color estimates being made. The southern counterpart of this belt was more easily seen,
perhaps due to its darker intensity.

North Tropical Zone. Most observers recorded the zone only sporadically during
1967-68 and 1968-69, but Delano and Haas were able to obtain a few intensity values to in-
dicate its slightly brighter appearance compared to the NTeZ in the latter apparition.
Other than these isolated cases, observers failed to see the zone during either of the two
apparitions, at least as far as our records indicate.

North Fguatorial Belt. During 1968-69 very few observers reported it; but in the
earlier period it was apparently more easily seen, even though many observers found it al-
most indistinguishable from the ring shadow. Haas supplied the Saturn Section with a good
set of intensity estimates, as usual, for 1967-68; and these were interpreted to mean that
the NEB was slightly brighter than the SEB. Perhaps this last point can show that Haas
was not in error by reporting the NEB, even though it was difficult, since confusion with
the ring shadow would undoubtedly have produced a seemingly darker intensity for the belt.
No color estimates were received, and only a few observers submitted drawings which even
gave a hint of the NEB apart from the ring shadow.

Equatorial Zone. Almost all observers saw this area with ease, reporting it as
rather surpassing all other areas in brightness. The only observer to make a detailed sur-
vey of the region was apparently Haas, who noted that the EZ south of the rings was very
bright, often much brighter than Ring B; and the EZ north of the rings was much duller
(perhaps due to an outer ring D?). These observations were made during 1967-68, and no
corroborating evidence is available. Haas also noted the elusive EB (Equatorial Band) on
September 9, 1968, the only observation of this belt during either apparition that was made
with any real confidence. During 1968-69 Heath and Delano made observations of the appar-
ently variable nature of the EZ. On the evenings of Sept. 19, Dec. 8, & Dec.1l, 1968, De-
lano observed that the EZ was surpassed in brightness by the NTrZ. Delano also noted that
the EZ was brighter during the first parts of the apparition of 1968-69 than during the
last parts. Other than these reports, the bulk of the observational data indicates that
the EZ was the brightest area on the globe; and Heath noted that the EZ and Ring B were of
nearly equal intensity during the 1968-69 period. With respect to color estimates, Heath
recorded the EZ as a distinct white or yellow color during 1967-68, also confirmed by Haas
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on a number of ocecasions during the same period. Delano noted a conspicuocus orange tint
on October 1, 1968. Benton and Haas reported that the color of the EZ was reddish-orange
in the later apparition, being enhanced in a red filter. Beck was able to suspect the
presence of a faint and rather indefinite light oval in the EZ on October 27, 1968 (see
Figure 2); and Haas observed a possible white spot on November 12, 1967. Heath noticed a
white spot with even less confidence on December 21, 1968. These regions of possible ac-
tivity were not permament enough to allow transits or rotation periods.

South Eguatorial Belt. Most of the observers noted that the SEB was the darkest
and most evident belt on the entire planet during both apparitions. In 1967-68 Haas des-
cribed the dual nature of the belt, noting that the SEBj was, on the average, darker than
the SEBg. Haas also noted the intensity of the SEB Z during the 1967-68 apparition, and
during 1968-69 both Heath and Haas were in agreement about the appearance of components of
the SEB. As in the earlier apparition, the SEBy was the darker component. Heath went on
to point out that perhaps, during 1968-69, the SEB Z did not really exist as such, the
double nature of the belt being the result of intensity variations between regions rather
than actual division into parts. Most observers agreed about the color of the belt, re-
porting it as a brown or a brownish-grey area during both apparitions. Delano recorded a
red color on the night of September 24, 1968. Occasional condensations were detected in
the belt during both apparitions, but none were definite enough for transits.

South Tropical Zone. Virtually no observers recorded this area during either
period.

South Temperate Zone. Heath and Delano were the only observers to contribute ob-
servations of this zone during both periods. On November 6, 1968 Heath reported a poss-
ible disturbance of minor importance in the STeZ, but corroborating evidence is lacking.
No drawings contributed to the Section showed this region.

South Temperate Belt. During 1967-68, Heath reported this region only occasionally
as a thin, rather featureless grey band; and Haas was able to observe it on a few occasions
during both apparitions, much the same as Heath did, noting its rather featureless appear-
ance.

South Polar Region. Most observers reported this area as a rather uniform region,
varying in intensity somewhat during each apparition. The similarity of the SPR and the
NPR has already been noted, the SPR frequently having a darker tint than the NPR in 1967-
68 and 1968-69, Haas detected the presence of the dark SPB (South Polar Band) on a few
dates in the earlier apparition, but no observers submitted reports for this apparently ob-
scure band in the last period. Most observers recorded the SPR as a rather diffuse and
featureless area, with a distinct greyish color indicated throughout each apparition. Haas
noted the SPC (South Polar Cap) during 1967-68, and Beck made a drawing on the night of
December 18, 1968, which confirmed its presence during the last apparition. No other ob-
servers were able to see it in either observing period. (See Figure 3).

Southern Portions of the Disc. Since the southern hemisphere of the planet was pro-
gressively becoming more easily observable during the two apparitions, as well as the
southern face of the rings themselves, observers found detail easier to notice in these
areas. However, with the exception of a few bright areas in the EZ and hints of occasional
condensations in the SEB, the southern regions of the planet were not appreciably active
during the two periods. As pointed out in other places in this report, the south parts of
Saturn tended to be darker than the north ones, on the average.

Shadow of the Rings on the Globe. Under conditions of good seeing, most observers
recorded this object as being black; but a few people indicated that it seemed nearer to a
dark grey than black. As a general rule, observers recorded it as a thin, dark line immed-
iately north of the rings in 1968, crossing the globe and occasionally exhibiting a dis-
tinct curvature (Figure 4). [ Shadows may look less black when the seeing is too poor or
the aperture too small for their proper resolution. —Editor ]

Shadow of the Globe on the Rings. Most observers noted this shadow as mostly black
(0.0) and naturally variable in size during the two apparitions., Most of the intensity
reports by Haas and others appeared to indicate that this shadow did not look as dark as
the shadow of the rings on the globe.

On the whole, there was not a considerable amount of activity on the globe of Sat-
urn during these two apparitions, and most observers reported only occasional detail in
the belts and zones. One might be led to conclude, as a result of these findings, that
Saturn was rather quiescent throughout 1967-68 and 1968-69; but a more conservative ap-
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TABLE I. VISUAL INTENSITY ESTIMATES (cont.)

Feature
Belts: (cont.) Number of Observations Mean Intensity 1967-69

SEBg 06 3.0
SEBp 06 2.5

Bings:
B (inner) 14 6.1
A 14 5.3
G 10 1.5
Crape Band 07 1.5
Sh. Rings on Globe 11 0.1
Sh. Globe on Rings 09 0.3

Note: Ring B (outer third) is set as the standard for estimating intensities.
The value assigned to Ring B is 8.0 and will prevail as the standard for
the Section. Otherwise, our intensity scale ranges from O for shadows to
10 for the most brilliant features.

Saturnicentric Latitudes of Belt Edges. In light of the number of observations re-
ceived in this category, it is apparent that the response to an earlier appeal made by
Cragg and Goodman for observations of this kind has been poor. Haas was the only observer
to submit a suitable number of latitude estimates, made by a method he invented some years
back. The method in use by Haas is apparently a very good one when the observer does not
possess a filar micrometer. The technique involves the estimating of the fraction of the
polar radius subtended on the CM by the belt whose latitude is desired. After this "ratio"
is established, the proper formulas can be applied to compute the latitude, provided that
the tilt B is known., This method is good because it allows the observer to make a large
number of visual estimates at the telescope in one evening. An inherent problem that is
encountered when one tries to measure a set of photographs is the error introduced by the
difference between the visual and the photographic limbs. Also, selection of the proper
photograph can present problems. Should we select only those photographs which "look nice",
or should we adopt a more objective approach? When it comes to measuring drawings, prob-
lems arise from systematic errors by the individual and from his own drawing technique.

It is evident, therefore, that all of these methods present certain specific inconsisten-
cies, but one that is most versatile is to be desired. The writer personally feels that
the method in use by Haas is very effective and should be used by more observers; plans
are in the making for adopting this method as the standard one to be used by the Saturn
Section. In any case, what is really needed is a large mass of observations made by all
methods in order that a suitable comparison can be made. Perhaps then we can be more con-
fident in selecting our most useful method; and after these examinations are made, we will
know which results to trust. Of course, measurements made by a micrometer are most valu-
able; but these are not always available. All in all, what is badly needed now is wider
participation by observers in this category of observations, regardless of the method em-
ployed.,

Estimates of belt latitudes have been made by Haas throughout 1967-68 and on one
occasion in 1968-69, He was the only observer to contribute these results, and as a con-
sequence it would be most difficult for us to try to assume too much. Presented here, for
what it is worth, are the mean values of Saturnicentric latitudes for belt edges for both
periods.

Belt or Feature Total Number of Estimates Saturnicentric Latitudes (Mean)
1967-68 1968-69 1967-68 1968-69
Center NEB 2 1 + 8.2° +23.3°
S Edge NEB 6 0 + 7.6° —_—
N Edge NEB 6 0 + 9.5° ——
N Edge SEBp 10 1 -15.3° -16.5°
S Edge SEBp 7 1 -19.0° -18.7°
N Edge SEBg 7 1 -20.8° -21.80
S Edge SEBg 10 1 -2/,.3° -24.6°
N Fdge SFB 5 0 -60.1° _—
S Edge NPB 3 0 +48. 60 —_
Center EB 0 1 — -11.3°
Center STeB 1 0 -35.7° _—
Center NTeB 1 0 +16.9° ———

~
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The Rings

Ring B. Most of the intensity estimates made of the rings were based upon the scale
adopted by Goodman some years ago, whereby the outer third of Ring B was to have a value
of 8.0 and every other part of the rings was to be visually estimated relative to that
standard. During most of 1967-68 and 1968-69, Ring B was recorded as being the brightest
part of the ring system, with perhaps only one exception when Delano reported Ring A to
be actually brighter than Ring B on September 19, 1968. Benton, Haas, and Heath recorded
a definite gradation in intensity from the outer third of B toward the inner edge. All
observers tended to agree that the color of the ring was white, with the inmer parts pale
grey. Heath also noted that Ring B was appreciably duller during January and February of
1969 than during earlier parts of the 1968-9 apparition.

Ring A. Throughout both apparitions Ring A was distinctly darker than Ring B, but
Delano and Haas occasionally reported that at times Ring A was brighter than Ring B.
This was quite rare, however; and most reports stated that the two rings were either equal
in brightness or that A was darker than B. The majority of observers noted that Ring A
was white to greyish in color during each apparition.

Ring C. The "Crape Ring" was reported by most observers as being quite difficult
to detect off the globe, but virtually all of the observers recorded it in front of the
disc. Haas and Heath both indicated that the ring was a very dull grey during both peri-
ods.

Ring D. The suspected ring external to Ring A was not observed during these appari-
tions by observers who submitted observations to the Section.

Intensity Minima in the Rings. All observers reported Cassini's Division (B1lO or
40), but only a few observations were received which indicated that the same division
could be seen completely around the rings. As a result, most observations were of Cas-
sini's Division near the ansae. Heath and Haas recorded the division as being quite black
at times of good seeing. Encke's Division was noted off and on by Heath during October
and November, 1967, each observation being made at times of excellent seeing. Haas also
reported Encke's Division near the ansae throughout both apparitions. Haas noticed with
difficulty "Division" B2 on several evenings during 1967-68, but his was the only report
by any observer of this intensity minimum.

Bicolored Aspects of the Rings. During 1967-68 Haas was the only observer to notice
any pronounced effect. Haas recorded that the W arm and the E arm of the rings were of
equal brightness with no filter, but in the Wratten #25 (red) filter the W arm was some-
times reported to be brighter than the E arm. In the Wratten #47 (blue) filter the W arm
was also brighter than the E arm, with the possible exception of an observation made on
July 31, 1967. On this morning Haas noted that the E arm was slightly brighter than the
W arm in the #47 filter; but a few minutes later the W arm with the same filter was detec-
ted as being brighter than the E arm, casting doubt on the first observation. Using simi-
lar techniques, Heath noticed that the W arm was also brighter than the E arm in blue fil-
ters in 1968-69. Future observations of this type are very much desired by the Saturn
Section, and observers are encouraged to participate in this project. A summary of ob-
servations made by Haas is listed below.

Date Wratten #25 (red Wratten #47 (blue) No Filter
1967, May 16, 11:15-11:22 UT W& E Same W brighter W & E Same
July 31, 10:34-10:42 UT W brighter E brighter W & E Same
July 31, 10:50 UT W brighter W brighter W & E Same
Sept. 9, 8:14~8:19 UT W brighter W & E Same W & E Same
Oct. 21, 3:20-3:45 UT W & E Same W brighter W & E Same
Oct. 22, 4:44-4:48 UT W & E Same W brighter W & E Same
Oct. 28, 3:55-4:05 UT W & E Same W brighter W & E Sanme
Nov. 12, 4:49-4:55 UT W & E Same W & E Same W & E Same
Dec. 3, 2:30-2:35 UT W & E Same W brighter W & E Same
1968, Feb. 5, 3:00-3:05 UT W & E Same W brighter W & E Same

The Satellites of Saturn

Few observers devoted time to observations of Saturn's satellites during either ap-
parition, but Kenneth Delano made several observations of them in 1967-68 and a very ex-
tensive set of color observations and visual magnitude estimates during 1968-69.

During 1967-68, Delano recorded that Tethys varied between visual magnitudes 10.1

49



and 12.0 (1.9 magnitudes), Dione varied between 10.3 and 10.8 (0.5 magnitudes), Rhea var-
ied from 9.6 to 10.5 (0.9 magnitudes), and Titan fluctuated between 8.0 and 9.0 (1.0 mag-
nitude). More detailed studies during 1968-69 gave interesting results. On October 17,
1968, Delano noted that the magnitude of Titan was 9.2, and the satellite displayed a dis-
tinct reddish color in comparison to Rhea and Iapetus with a blue filter (W48). With a
red filter (W25) Titan was redder by about 0.7 magnitudes. Dione, on December 11, 1968,
was at magnitude 10.4; and it then displayed a very blue color in comparison to the other
satellites and the globe of Saturn, with and without filters. On the following night,
Titan was observed again; and it was noted by Delano to exliibit a red color in relation

to Rhea and to a comparison star in the immediate vieinity.

During 1968-69, using his 12.5" reflector and a 16 mm. Erfle eyepiece (150X), Delano
made a series of very important magnitude estimates with the objective of detecting vari-
ations in magnitude for Tethys, Dione, Rhea, Titan, and Iapetus. Assuming Titan to be
relatively stable at magnitude 8.4, the other satellites had their magnitude estimated by
intercomparison to that of Titan. In the following summary there are presented the aver-
age magnitudes of the satellites for the period from September 15, 1968 to February 16,
1969.

Satellite No. of Observations Average Magnitude
Titan 56 8.39
Tethys 42 10.61
Dione 50 10.57
Rhea 53 9.92
Tapetus 56 9.75

From the above summary it is easy to see that Tethys and Dione, apart from varia-
tions, averaged about the same magnitude. Iapetus, at magnitude 9.75, was some 0.2 mag-
nitudes brighter than Rhea on the average. When the satellites were plotted by Delano on
a graph, satellite's observed magnitude vs. orbital position (generally expressed in terms
of hours or days of elapsed time since the last eastern elongation), some interesting re-
sults were obtained. Tethys appeared to be at least one full magnitude brighter at east
and west elongations than at conjunctions, in accordance with what has been predicted by
other observers in the past. Delano noted also that Dione, Titan, and Rhea exhibited sim-
ilar magnitude increases at elongations over observed magnitudes at conjunctions. Appar-
ently, the brightness of Saturn and its rings plays some role in accounting for the seem-
ingly fainter magnitudes at conjunctions. In any case, Delano found that all four satel-
lites displayed magnitude variations of almost one magnitude apparently independent of
their proximity or remoteness from the globe of the planet. In accordance with the above,
Tethys at virtually every point in its orbit exhibited variations from 0.3 to 1.1 magni-
tudes. The most obvious variations occurred during the period beginning 6 hours after
greatest western elongation and lasting to eastern elongation.

Dione appeared to vary at almost every point in its orbit by 0.3 to 0.9 magnitudes;
and Rhea varied similarly by 0.3 to 0.8 magnitudes along its orbit, with perhaps an aver-
age of 0.25 magnitudes fainter at inferior conjunction than at superior conjunction. Titan
varied along its orbit by 0.2 to 0.4 magnitudes; but if we include in the sample two esti-
mates made near conjunction, of 9.0 and 9.2 magnitude, then the variation increases at
conjunctions by 0.6 to 0.8 magnitudes. Iapetusfluctuated between 9.0 and 10.4 magnitudes,
at western and eastern elongations respectively, exhibiting its most marked increase in
brightness shortly after inferior conjunction. It presents its most cbvious decrease in
brightness some one or two weeks after greatest western elongation.

Other observers tended to confirm these observations by Delano in 1968-69, namely
Richard G. Hodgson, who cbserved the satellites between October 19, 1968 and February 17,
1969. Otherwise, only a few observers even noted the presence of the satellites so that
it would appear obvious that more work on them is needed.

General Conclusions

As one can see, and from what has already been stated earlier in this report, there
was very little activity indicated on Saturn during either 1967-68 or 1968-69. To reiter-
ate, however, much of this apparent inactivity on Saturn is probably due to the neglect
that the planet has been receiving over the past years. To continue with a suitable and
worthwhile program of research, we must obtain many more excellent observations, as those
outlined in this report can illustrate. A4s of March 15, 1971, the Saturn Section has
undergone extensive revision and reorganization; and the writer feels that observers
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should feel free to submit their own suggestions and comments in regard to what they want
from the Section and to how it can better serve them. Perhaps for the more recent years,
and for years to come, we can establish a fine survey of the planet from apparition to
apparition. Much work is left to be done on the Ringed Planet; and it will be up to de-
dicated observers, like those who contributed faithfully to the Section for this report,
to determine the fate of Saturn studies.

A DARK HALOED CRATERS PROGRAM

By: Kenneth J. Delano, A.L.P.0. Lunar Recorder

A new lunar program is being initiated, the aims of which are to discover and to
confirm the existence of craters having dark halos around them. From photographs and ob-
servational reports submitted by ALPO members, a study will be made to determine the dis-
tribution patterns of dark haloed craters (abbreviated DHCs) on the Moon. The program
will attempt to determine how the visibility of DHCs changes in accordance with the sun's
elevation. Among the more easily recognized DHCs, the best known are the craterlets lo-
cated in the middle of the famous very dark spots on the floor of Crater Alphonsus. These
black spots within Alphonsus are particularly striking under a high sun.

Preparatory to the announcement of the DHC Program, much time was spent by Harry
Jemieson and Chris Vaucher, as well as myself, in carefully examining The Orthographic At~
las of the Moon, Kuiper's Photographic Lunar Atlas, Kopal's Photographic Atlas of the Moon,
and Alter's Lunar Atlas. As a result, there appeared to be sufficient photographic evi-
dence to cite 33 craters as definitely being DHCs. This list of 33 is given here in a
table entitled "Dark Haloed Craters Evident in Photographs." They are numbered serially
and are identified by their xi and eta cogrdinates, which appear in the first column of
the table. After the longitude and latitude columns, the diameters of the crater and of
the dark halo of each listed object are given in kilometers. Where uncertainty exists
concerning the size of a dark halo, the smallest and the largest likely diameters are giv-
en.

In the list of 33 DHCs, the ones numbered 4 and 5, 10 and 11, 18 and 20, and 22, 23,
and 2/ are so close together that their dark halos overlap, thus giving the appearance of
elongated dark spots at those four locations. The DHCs numbered 16 to 24 are within Al-
phonsus. The 9th to the 1l4th craters in the list were found on Apollo photographs of the
Triesnecker area, although their dark halos are not evident in the Apollo prints. These
DHCs west of Crater Triesnecker demonstrates very well how space photography complements
rather than supplants Earth-based observations.

It should be noted that most of the 33 listed DHCs have halos with diameters 2 to 4
times greater than the diameters of the craters themselves. A craterlet near Triesnecker
and one in Alphonsus have the largest halos in relation to crater size: their halos have
diameters 8 times greater than that of the central crater. Since the 33 photographically
confirmed DHCs are offered as typical examples of the lumar features to be studied by the
DHC Program, a crater located in a spot more than 10 times larger in diameter than itself
will be considered to be not a DHC, but instead merely a crater situated in a dark area
according to the laws of random distribution.

A clear distinction must be made from the beginning between a DHC and a crater that
just happens by chance to be in a local dark spot. Few, if any, genuine DHCs are likely
to be mistakenly omitted from a catalogue of DHCs by adhering to a 10 to 1 criterion.
Also, by keeping to that criterion, it will be possible to maintain with greater confi-
dence that all the craters to be entered into a catalog of confirmed DHCs are the point
of origin of the dark material surrounding them. However, it should be pointed out that
the combined diameters of two adjacent dark halos, both 9 times the diameter of their 1-
kilometer (for example) central craters, may appear as one elongated dark spot measuring
9 kms. by perhaps 13 to 16 kms. The large dark spot would be catalogued as two DHCs whose
halos coalesce; and their listed diameters would represent the width, not the length, of
the elongated dark spot formed by the two. Indeed, a somewhat L-shaped dark spot lying
at the base of the west (IAU) wall of Alphonsus is the result of the overlapping of two
8-kilometer halos and one 6~kilometer halo.

In addition to the 33 DHCs listed here, the examination of lunar photographs has
turned up about 60 other possible DHCs, for which there is some question as to whether a
distinct dark halo exists or whether there is a craterlet in a round dark spot. Tele-
scopic observations will be necessary to clear up the uncertainties and to discover ad-
ditional DHCs. Lunar Orbiter and Apollo photographs will have to be employed to detect
the smallest of craters in the middle of some dark spots, but telescopic observations can
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reveal the dark halos of such small craterlets which spacecraft photographs fail to show
because of insufficient contrast or improper solar illumination.

The observation form published here is designed for giving a complete report on DHCs
and 1s largely self explanatory; and it is to be used for recording observations of con-
firmed, suspected, and newly discovered DHCs. The two blanks in the upper right corner
are for filing purposes. Here are put the xi and eta codrdinates of the DHC as well as
the colongitude at the time of the observation. The observing station is noted only if
it differs from the mailing address. A person who uses an atlas giving xi and eta coor-
dinates need not fill in the longitude and latitude blanks, but it is recommended that he
note the general area in which the DHC is located (e.g., "in Alphonsus," or "west of Tries-
necker") because thereby any inadvertent typographical error in recording the xi and eta
coordinates will be more readily discovered. Users of atlases employing lines of longi-
tude and latitude are asked to make use of those coordinates when reporting newly suspec-
ted DHCs, but to write in also the xi and eta coordinates of those DHCs that are contain-
ed in the lists of certain and probable DHCs which will be sent to all participants.

In giving the diameters of the craters and halos, it is sufficient to do so in
terms of kilometers or miles, although kilometers are preferable. Estimates of diameters
can be made by using mileage or kilometer scales found on scme atlases, or by making com-
parisons with lunar features of known size.

Intensity estimates are to be recorded on a scale of 0 to 10, with O equal to black
shadows, 5 equal to the average darkness of the lunar maria, and 10 equal to the most bril-
liant features of the Moon. Estimates are to be made of both the dark halo and its imme-
diate surroundings, giving the intensity value of the dark halo first, followed by that
of its surroundings. Thus a halo a little darker than the average mare material in a mod-
erately bright surrounding would be recorded as 4/8.

On the reporting form, under "Comments," the alignment of the major axis of an ellip-
tical dark halc should be given as, for example, a northeast-southwest orientation. If
the dark halo is neither circular nor elliptical, a drawing of it should be made. A draw-
ing should alsoc be given to illustrate the position of an off-center crater in the halo.
Indicate the position of lunar north in all sketches.

Once an observer has made out a full report of a particular DHC, as called for in
this detailed reporting form, it will not be necessary for him to make out another com-
plete report if, on a subsequent night, the DHC appears exactly the same, except for its
intensity. Only if the existence of a crater or the size or shape of the dark halo is in
dispute among participating observers would it be desirable to submit a detailed report
of an observation which is identical to the first one of the object, but made at a later
date.

An important part of the DHC Program will be the determination of how the intensity
of dark halos varies with the sun's changing altitude. For this particular purpose a dif-
ferent and shorter reporting form is to be used. A separate form will be used for each
DHC, but in this second type of form there will be space for 21 observations of a particu-
lar DHC since the only desired information about the DHC will be its changing visibility
and intensity. (The long form is to be used in reporting other details about DHCs.) How-
ever, if a DHC appears to vary not only in intensity but also in size or shape, such
changes can be noted on the back of the short form.

The DHC Program is one to which the owners of small telescopes can make important
contributions. Although some of the central craterlets will be detectable only in larger
telescopes, most of the dark halos can be found with telescopes of small aperture. By ob-
serving specific dark halos 10 to 20 times (evenly spread over a 2- to 4-month period) and
recording the observations on the proper reporting form, it should be possible to deter-
mine: (1) How early in the lunar morning does the dark halo appear? (2) At what colongi-
tude is the dark halo most conspicuous? and (3) How late in the lunar afternoon is the
dark halo still recognizable? Most halos appear to be most prominent around lunar noon;
but unlike those within Alphonsus, many are not visible close to lunar sunrise and sunset.

The Dark Haloed Craters Program will be seeking information on the variable inten-
sities of all reported DHCs, and observers will be encouraged to report every DHC observa-
tion. However, to insure that all DHCs will be thoroughly observed and reported, parti-
cipating observers will each be assigned about 8 confirmed DHCs to observe enough times
to determine when the halo first and last appears and when it is most conspicuous. When
each participant's dark halo project is completed, another 8 will be assigned to him un-
til all of the confirmed dark halos have been similarly observed for changing intensity
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Dark Haloed Craters Evident in Photographs

DHC Longitude Latitude Diameter Diameter
(xi-eta) of Crater of halo
+838-355 +63038! -20048! 8 kms. 15 kms.
+486-248 +30 04 -14 22 & 15
~ +481-237 +29 40 -13 42 2 8
L) H41R+709 +35 45 +45 07 4 10
i5) +407+708 +35 10 +45 05 2 10
L6) +392+707 +33 40 +45 02 4 12 to 15
. 7) +353+017 +20 38 +01 00 3 10
... 8) +127+248 +07 32 +14 22 1% 6
. 9) +050+071 +02 54 +04 08 1 7
"10)  +041+069 +02 32 +03 52 + 3%
11)  +037+073 +02 13 +0/ 03 % 4
112)  +037+078 +02 04 +04 28 + 2
13)  +034+082 +01 52 +04 38 1 3
14)  +033+076 +01 52 +04 20 2 3 to5
-013+565 -01 55 +34 28 3 10 to 14
-025-235 -02 41 -13 18 1 8
-027-223 -01 37 -12 52 3 10
-028-217 01 42 -13 14 2 7
-032-248 -01 50 -14 22 3 11
-033-216 -01 55 -12 33 2 7
-057-238 -03 21 =12 47 1 5
-069-235 -0/ 03 -13 40 2 8
~-070-234 ~04 07 -13 38 1 6
-071-237 -04 11 -13 43 2 8
-156-353 -09 33 ~20 42 4 11 to 15
-180+299 -10 52 +17 30 4 7
—26/+311 -16 08 +18 13 1% 6
-293+219 -17 32 +12 41 1 6
- =312+120 -18 15 +06 53 4% 15
-348+218 -20 28 +12 28 2% 8 to 10
-398+083 -23 38 +01 45 1 %
-409+052 -2/ 33 +02 59 2 7 to 12
-457+078 =27 39 +04 30 2% 5 to0 7

The craters listed here were found by Lunar Recorders Delano, Jamieson, and Vaucher
in a protracted examination of several photographic lunar atlases. The table and these
presumably typical Dark Haloed Craters are discussed by Reverend Delano in his accompany-
ing text.

RN

by some one or another of the participating observers. The observers! reports and the re-
sults of their studies of the dark halos will be appearing in the "Lunar Notes" section of
The Strolling Astronomer.

Everyone interested in discovering, confirming, describing, and monitoring DHCs
should write to me and will receive, in reply, a list of the 33 photographically identi-~
fied DHCs, a list of about 60 unconfirmed DHCs, and a supply of the two different kinds of
reporting forms described above. Here is a chance to make an important contribution to
lunar science regardless of what size telescope you have. Lunar spacecraft photographs
usually fail to show the dark halos because the exposures were not suitable to bring out
the contrast of the halo with its surroundings. Moreover, there has not been, and prob-
ably will not be in the foreseeable future, sufficient photographs taken under varying
solar illuminations to duplicate the ALPO Dark Haloed Craters Program.

Postscript by Editor on lunar Section Projects. We thank Mr. Delano for this des-
cription of a new lunar program and cordially urge all interested readers to correspond
with him and to participate actively in this program., We have not thought it necessary
to publish here the "short form" described near the middle of page 52.

53



ASTOGIATION OF LOHAR AT FlARTMAA GEERVERE T
Omareetione ol Ta BALes) GRS e 15s Maan - WEI

Gase (U] MaRal SCI1Y Yime (el BALIE

Wumm L'r;;__ L el il ‘.ﬂu{#_

Basiag (0 4s 10, 10 heat] & Trasapares ;-4 S-mearped- £ LB

Tslessope e i FECL VegsitSwites 30D 0

vhesrver SENNE T N DEsdd

Hed g At ress: ——tw JBEELi BE o
i) BN TEN o WS L aIre

GhnsTr g Bresion FAL: ROTR . el .

FoBleien »f the Sagk
helzsd srwmiess X wts  Lengs  Lako, Cdemersl -
=3z fide 5 s’ 3 Litatrun

P - AT
s wmsr Atism umsh _E.'jadﬁa-;u.. f%!lfﬁ.;.h _L;é.p_

Ewaan
THE dppsavensn ol Ve _
AuE neioel arwiberi e orwhas sma | definlialy sessn
‘ yniy suspRoted
e i

e Zommezen Sf the sretas wed | S 2l snetare,
ur :ilulﬂ:

Teg aymiar wils 109 sastwml, | L aFY cetiner

WU EpeRTRZOs 4 the _
LTS 28 | The Rerx G was {0 dalinitelr Bacn
SOy miepsstol
Ll M “ﬂv

e AskE wela 4mm alrmlias
i slligieel
wenae [2emgribs |

Coz dlemebar of dhs UnAL nelo sl
(Y wiwmetare, ar ___ mileso
o .

fatative (miessiny ¢f \as dars hals j'.',l'_

L el Nrew g
HETL T Y T



BOOK REVIEWS

Lunar Planning Chart Series, Edition 1, July, 1969, U.S.A.F. Aeronautical Chart and
Information Center. Price 50 cents per chart.

Reviewed by Brian R. Webb, ALPO Lumar Section

The four lunar charts which comprise this series offer complete overlapping cover-
age of the lunar equator. Although the northern and southern limits of coverage amount to
25 degrees of lunar latitude, the chart set is worthy of mention. The serious amateur
will not only benefit from the scale of 1:2,500,000, but also from the I.A.U. nomenclature,
which is as recent as 1964. Only the tonal variations of the lunar surface which have
been previously identified are indicated. The smallest features indicated are in the or-
der of about 0.75 statute miles. Fach chart contains correctional information for accur-
ate measurement of features in the higher lunar latitudes, which are partially corrected
for foreshortening. Lineaments for locating latitude and longitude are placed every 10
degrees.

Chart Longitude Coverage

10C1 140° W. to 50° W.
LOCR 50° W. to 50° E.
LOC3 40° E, to 130° E.
LOCA 140° E. to 130° W.

The maps may be obtained from the United States Air Force Aerconautical Chart and
Information Center, St. Louis, Missouri 63118. It may be worth mentioning that a similar
chart set with coverage up to 40 degrees of latitude may be available in June or July,

1971 from the same source.
FHEFHIRRH

Nine Planets, by Alan E. Nourse. Published by Harper and Row, New York, N. Y., 1970.
Price %.95.
Reviewed by Mike Rogers

The remaining Apollo flights make a study of the Solar System especially pertinent
and interesting. Some pressing questions beg answers as we start expanding into the Uni-
verse. Is there life on the other planets? Will mineral wealth on the planets make
spaceflight economically feasible? OCan Man survive spaceflight? Can Man survive without
spaceflight? Perhaps most important, why forge into spaceflight at all? In this bock,
Nine Planets, Alan E. Nourse replies to these queries while presenting a description of
each of the eight principal planets (other than the earth) and our moon.

The first chapter, "The Threshold of Space", describes some of the needs and prob-
lems of exploring the Solar System as well as explaining some basic astronomical princi-
ples, such as the universality of natural laws. "The Sun and Its Planets" deals with
the physical characteristics of our Solar System. Mr. Nourse describes some basic facts
about the sun and the planets, and discusses such topics as the biological limitations of
spaceflight and the motives for exploring space. In "Mercury" the author brings out some
interesting information about the closest known planet to the sun. The difficulty in ob-
serving it, the search for the supposed planet Vulcan, the incredible contrasts on Mer-
cury's surface, and the question of life on the planet are discussed. In addition, the
author probes some conventional topies such as the problem of Mercury'!s rotation, and its
value as a solar observation station. In "Venus", the question of the rotation of the
planet, its albedo, the oxygen content of its atmosphere, the question of life, and the
new data from unmenned probes show the planet to be one with enigmatic characteristics.
An extra long chapter discusses the frustrating Red Planet, Mars. Mr. Nourse first care-
fully knocks down the assumption that Mars is the earth's twin and then goes on to des-
cribe the planet as observed with infrared and ultraviolet rays.

After passing lightly over the asteroids, we find Jupiter, Saturn, Uranus, and Nep-
tune lumped together into one chapter. The author discusses the multiple star theory of
the formation of these planets as well as the problem of identifying and contacting truly
"alien" life.

In one of the most interesting chapters, "Pluto and the Outer Reaches", Mr. Nourse
discusses Pluto's incredible gravitation, the search for a trans-Plutonian planet, and
faults in the Bode-Titiusbrogression. Concluding the book are appendices of comparative
planet statistics and a glossary, and included throughout the book are some 12 pages of
fine paintings by artist Mel Hunter.
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At first glance, Nine Planets appears to be just another-adequately but uz.xspectacu—
larly written introduction to the sky. However, it is one of the rllost provocatlw-rely and
intelligently written books to appear in recent years. By describing just how 111-:t1e we
know about the Solar System, Alan E. Nourse makes a convincing case for further fmanglng
of our space program. So intriguing are the guestions brought up by this book that, if
it were read by all astronomers, it would probably bring a veritable flood of eager new
planetary observers.

Postscript by Editor. It is not my wish to appear to be a reviewer of reviews: We
are muich indebted tu Mr. Rogers and others who make this service to our readers possible.
However, it should be pointed out that Mr. Nourse's 1970 book is a revision of one he pub-
lished about 10 years ago with the same title, and the statements about the rotations of
Mercury and Venus in the review above would raise questions about the completeness of the
updating of the text - admittedly a tedious and also herculean task during the present
rapid advances in planetary astronomy.

ARMAND N. SPITZ, 1904-1971

A1l friends of Dr. Armand N. Spitz were much saddened to learn of his death at Fair-
fax, Virginia on April 14, 1971. Few men have inspired so much love and respect in those
who knew them, and probably no one else has done as much to bring the stars to the man in
the street.

He was born at Philadelphia in 1904 and attended the University of Pemnsylvania and
the University of Cincimnati., He was awarded a Doctor of Science Degree by Otterbein Uni-
versity in 1956. He developed an early interest in scientific writing and publishing. He
was on the staff of the Franklin Institute in Philadelphia from 1936 to 1955 and at various
times was editor of The Institute News, head of their Meteorology Department, lecturer in
the Fels Planetarium, and Assistant Director of Public Relations. From 1941 to 1946 he
pioneered the development of television education in Philadelphia.

It was during this period that he became deeply interested - say rather, dedicated -
to the concept of a modestly priced planetarium for popular education in astronomy. He or-
ganized Spitz Laboratories in 1949, with headquarters at Yorklyn, Delaware (now at Chadds
Ford, Penn.). As we all know, the company grew most remarkably; and today there are hun-
dreds of Spitz Planetaria in public schools, colleges, and museums. More sophisticated
models serve, for example, the Air Force Academy near Colorado Springs.

In 1956 Armand Spitz became "Mr. Moonwatch", with the job of codrdinating visual ob-
servations of artificial satellites by teams of volunteer observers for the Smithsonian
Astrophysical Observatory. The first laumching in October, 1957 was a little sooner than
expected! For some years Moonwatch results, instrumentation, and technigues formed a large
slice of the program at meetings of amateur astronomers; and Armand!'s own talks at Astro-
nomical League National Conventions were invariably both delightful and instructive.

In 1958 he married Grace Scholz, an officer and leader of the Astronomical League in
its early years. They were Sunday hosts to a League bus tour during the 1960 Convention at
Haverford College; and the Spitz Laboratories then unveiled a new A-3-P Projector. In 1962
he became President of Astro Murals, Incorporated, distributors of enlarged photographs of
celestial objects taken with observatory telescopes.

In the summer of 1966 Armand suffered a stroke and was thereafter a prisoner of his
paralysis, chiefly attended to by his wife Grace. Yet he continued to read extensively,
to work on his writing as he could, and to watch rare events, such as the 1970 total sol-
ar eclipse. Those privileged to receive Grace's annual Christmas messages found in their
factual descriptions inspiring examples of Armand's remarkable cheerfulness and indomit-
able spirit.

He was a fellow of the American Association for the Advancement of Science, an honor-
ary member of the Astronomical League and the National Capital Amateurs, and a member of
the American Association of Museums, the Fibonacci Association, and the Middle East Plane-
tarium Society, among others. His honors included a silver medal in astronomy from the
Astronomical Society of Mexico, a gold medal from La Salle College, Havana, Cuba in 1955,
and the Astronomical League Award. He authored the books The Pinpoint Planetarium, A
Start in Meteorology, and Dictionary of Astronomy and Astrongutics and many magazine ar-
ticles.

As usual, this formal factual recitation tells the reader little of the warmth and
personality of the man. The editor of this journal first met Armand Spitz in Philadelphia
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R. An unusual feature which does not always act the same from lunation to lunation.
Often it is seen as a bright spot just west of the central mountain range, but
on occasion it has been recorded as a dark spot or has not been seen at all; and
present feelings are that it might be a ridge.

S. A medium to large bright spot seen intermittently after lunar noon.
T. As for 'Lt,

U. This band first begins to develop early in the lunar day as a part of !'G', after
which it grows in a northwesterly direction, joining 'Q! by mid-morning and 'W'
by noon. It remains at its fullest extent until late evening shadow begins to

engulf it.

W. This band runs from '0' in a southwesterly direction and merges with 'Q', and is
visible from late morning until engulfed in evening shadow.

While this survey of some of the most interesting features in and around Eratosthenes
can in no way be considered complete or exhaustive, this writer hopes that it has shown
that this crater is worthy of additional study. Mrs. Beck's efforts have spanned a number
of years, and her work must be considered an important contribution to our knowledge of
the crater. However, the apparently ever-changing aspect of this crater requires a long-
range study made over an even longer period of time and with larger apertures. Mrs. Beck's
valuable work points the way.

THE LUNAR AND PLANETARY TRAINING PROGRAM

By: Charles L. Ricker, A.L.P.0O. Lunar and Planetary Training Program Recorder

As of this date (June 15, 1971) there have been 9 requests for information concern-
ing our training program. Actual observations have been received from the following mem-
pbers who are still participating:

Steven Lloyd John Friscia Vincent Foster
Gary Gendron Peter Reinert Andy Blackburn
Tom Mullen Lt. F. R. Wooldridge Charles Roberts

Dean Mamalakis

In addition to the above, the following observers have demonstrated to our satisfac-
tion that they are now capable of participating in regular ALPO programs, and are hereby
endorsed by the Training Section.

Michael Fornarucci B. G9mes Casseres Lothar Stadler
Richard Wessling Andre LaClair

A1l of the above members are to be congratulated for showing enough interest to wish
to learn the correct met_hod% of making and submitting observations. This is enough of a
positive response to indicate that the training program fills a need and that many members
feel that they can use some training. It is hoped that the inquirers who did not send in
observations at least studied the information sheet, and tried some observations on their
own.

The met}'od presently being used in the program is to provide prospective trainees
with an iInformation sheet which describes basic techniques which are common to all ALPO
programs, such as the use of seeing and transparency scales, color filters, the correct ap-
plication of Universal Time, etc. Along with the information sheet are provided some spec-
ial observing forms, which contain some planetary blanks and several lunar formation out-
lines. It is hoped, of course, that the member will make some observations, and send them
in for advice and comment.

There is no prescribed number of observations which a member must mske in order to
complete the program. This is entirely dependent upon the member!s own interest and devel-
opment. We are avoiding a rigid, inflexible program; for we recognize that we are working
with volunteers, and our only desire is to make it possible for some of you who are members
of the ALPO but never submit observations to begin doing so. You will thereby find that
membership is vastly more enjoyable and interesting if you are actually participating in
our proggams.

The ALPO has provided the organization, publication, regular programs, and a Train-

ing Program, all of which is done by volunteers who, like you, pursue their hobby on their
own time and resources. The rest is up to you. Amateur Astronomy can be a fascinating

61



life-time hobby if one is prepared to take an active part.
LUNAR NOTES

By: Charles L. Ricker, Harry D. Jamieson, and John E. Westfall,
A.L.P.0. Lunar Recorders

ALPO Lunar Programs and Staff (Charles L. Ricker)

In the last issue of this Journal, an article appeared by Harry Jamieson (pp. 31-32),
which outlined the prospects and programs of the Lumar Section. Since this article appear-
ed, there have been further changes, which we feel will lay the foundation for a stronger
and more flexible Section.

The many recent changes in the Lunar Section are largely a result of a resurgence in
interest among the membership in lunar studies, and at last, a realization that serious
lunar studies are still possible despite the fantastic advances in Solar System Science in
recent years. As expected by many of us, the advances have solved many problems; but many
others have not been solved, and many new ones have arisen. It is, in fact, because of
the many problems still awaiting investigation that the ALPO has found it necessary to add
an unprecedented number of Lunar Recorders. It must be remembered that each one of hund-
reds of lunar formations displays more telescopic detail than any of the planets. It can
thus be seen that a thorough study of the Moon camnot possibly be supervised by one or two
Recorders as with the planets.

Our official programs have been selected as being those most in need of study by ama-
teurs, using normal observational methods; and any prospective lunar student should parti-
cipate in these programs as time allows. We also realize, though, that some of you would
like to undertake studies other than those which are covered by our programs; and it is for
this reason that we shall also welcome all observations or reports on individual programs,
and such reports or observations will appear in these pages if the material is deemed to
be of sufficient importance or general interest.

The following changes in programs and staff members have recently occurred:

1. We are very pleased to announce that Mrs. Winifred Cameron has accepted an appointment
as Iunar Recorder in order to coordinate and strengthen the ALPO program in the very
important study of Lunar Transient Phenomena (TLP). Mrs. Cameron's previous lunar re-
searches, particularly in the field of TLP, are world known; and we are indeed fortun-
ate to have her on our staff.

2. Due to considerable consternation upon the announcement that the Lunar Dome Survey had
been dropped among a number of members, Harry Jamieson, the founder of that program,
has consented to reactivate it. This is welcome news since the study of lunar domes
is one of the important problems in lunar science today.

3. Charles L. Ricker has rejoined the staff to co6rdinate the activities of the A.L.P.O.
Lunar Section as a whole, and to edit "Iumar Notes". Any observations of a general
nature which are not covered by our various official programs should be sent to Mr.
Ricker.

Summarizing, then, the present organization of the Lunar Section:

1l. John Westfall - The ALPO Lunar Photograph lerary.

2. Charles L. Ricker - Edit "Lunar Notes", and codrdinate Section activities.
3. Kenneth Delano - The Dark Haloed Craters Program.

4e Harry Jamleson - The Bright and Banded Craters, and Lunar Dome Survey.

5. Julius Benton - The Selected Areas Program.

6. Christopher Vaucher - Mr. Benton's assistant.

7. Mrs. Winifred Cameron - Lunar Transient Phenomena.

It is hoped that the above organization and programs will accomodate anyone who is
interested in lunar studies. If you have never done any lunar observing, the ALPO also
has a training program where you can gain some necessary experience (see pg. 61).

Strange Object on the Mare Imbrium (Harry D. Jamieson)
Mrs. Inez N. Beck draws our attention to an observation made by her of an object in

the center of a triangle formed by Piazzi Smyth, Kirch, and Pico (Figure 9). When this ob-
ject was first seen, it was strongly suspected of bemg a dome and was recorded as such.
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Avenue, San Francisco, Califormia 94132.
Any A.L.P.O. member may borrow photographs if he writes the Librarian and:

1. Describes the photographs by catalog number or by lunar area.
2. Describes the use he intends to put the photographs to.
3. Includes 35 cents in stamps to cover postage.

Photographs are due back six weeks after the Librarian mails them to the borrower.
A six-week renewal is allowed, if requested in writing in advance of the due date and if
no other requests are outstanding. Borrowers should return photographs urmarked and un-
folded, in manila envelopes reinforced by cardboard.

Amateur Photographs

Three 8 x 10-inch lunar photographs have been received from Mr. Orville Brettman,
one of which (0B-2) is reproduced here as Figure 10. For these photographs, Mr, Brettman
used a 16-inch reflector at its Cassegrain focus (£/20). The "Approximate Scale" column
refers to the unforeshortened scale (parallel to limb); e.g., "4.4M' = 1/4,400,000.

Code No. Area Covered Date & Time (U.T.) Colong. _Scale (Approx.)
0B-1 M. Crisium-Cleomedes 1971, Mar. 30, 01:08 30829 belM
0B-2 M. Crisium-Cleomedes 1971, Mar. 30, Ol:09 308.9 LebM
0B-3 Cleomedes-Messala-Endymion 1971, Mar. 30, Ol:10 308.9 4e3M

Other advanced amateurs are invited to contribute their lunar photographs to our
Lunar Photograph Library (8 x 10-inch prints are preferred).

Apollo-11, =12, and =13 Photographs

The 81 photographs listed below were taken by the Apollo astronauts on the famous
Apollo-11, -12, and -13 missions. All these photographs are in the form of 8 x 10-inch
black and white prints, reproduced from 70mm. film.

Apollo-11 made the first lunar landing, in SW* Mare Tranquillitatis (0967 N/23249 E)
in July, 1969. Apollo-12 made the second lunar landing, in SE Oceanus Procellarum (2994 s/
23%45 Ws in November, 1969. Apollo-13 did not land, but circumnavigated the moon in April,
1970.

The columns in the photograph listing are as follows:

1. Code Number--The identifying nmumber assigned by NASA to each frame and also

used by the A.L.P.O. Lunar Photograph Library.

2. Format--General orientation of the photograph; VERT means a near-vertical view;
L-OBL, a low-oblique view (horizon not visible); H-OBL, a high-oblique
view (horizon visible). When known, the tilt of the camera axis to the
vertical is given below the general orientation.

3. Sun Angle--~Solar illumination on the portion of the moon shown, in terms of
low, medium, or high solar altitude. When known and relevant, the
altitude of the sun is given in degrees.

4. Description--Prominent formations shown, with the approximate latitude and

longitude of the center of the portion of the moon shown in the
photograph. In near-vertical views, the scale is also given.

4pollo-11 (20 photographs)

Code MNumber Format Sun Angle Description

AS11-

37-5437 H-OBL Low S M. Tranquillitatis-Maskelyne, Moltke. (092 N/2495 E).
60-65°

375447 VERT Low S M. Tranquillitatis-Sabine D, Moltke, Hypatia I Rille.
5-10° CSM visible. (095 N/2395 E). Reversed. 1/390,000.

*The I.A.U. direction system is used throughout this report, where Mare Crisium is
in the lunar eastern hemisphere and Oceanus Procellarum is in the westerm.
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Apollo-11 {cont.

Code Number Format Sun Angle Description

AS11-

4R-6225 H-OBL  Medium P. Somnii-da Vinei, Glaisher. (5° N/48¢5 E).
55-60°

4R2-6226 H-OBL  Medium Taruntius, Secchi. (595 N/47¢5 E).
50-55°

4R-623/, L-OBL  Low SE M. Tranquillitatis-Isidorus D, Lubbock N. (095 S/-

37° E).

42-6235 H-OBL Low M. Nectaris-Fracastorius, Maedler, Isidorus.
70-75° (110 s/320 E).

4LR2-6237 H-OBL Low Theophilus, Maedler, Beaumont. (10° S/28° E).
60-65° Published here as Figure 1l.

42-6239 L-OBL  Low SE M. Tranquillitatis-Maskelyne area. (295 N/29° E).
45-50°

42-6240 L-OBL  Low Torricelli, Torricelli C. ({3° S$/2795 E). Reversed.
45-50°

4R2~6305 L-OBL  Medium Messier, Messier A. (195 S/47%5 E).

Y S— Low-High  Whole-disk. (Centered mear 10° N/65° E). 1/22,000,000.

Apollo-11l: Overlapping Pairs

AS11-37-5/,37/42-6239 38-5602/42-6305 LR-6225//2-6226
37-5437/42-6240 [1-6122/41-6128 42-6235//42-6237
37-5448/41-6122 42-6223/12-6225 42-6239/42-6240

(to be concluded in next issue)

By: C. F. Capen and T. R. Cave, A.L.P.O. Mars Recorders
A.L.P.O. Observations

The members of the ALPO Mars Section initiated observations of the planet Mars on
August 31, 1968 and terminated them on Jamuary 31, 1970. The ever-changing seasonal as-
pects of the polar regions were examined during the mid-spring, summer, autumn, and first
half of the winter season of the northern hemisphere. The extent of the Martian appari-
tion observed covered 279 heliocentric degrees from the areocentric longitudes of Lg = 35°
to Lg = 314°, which leaves only 81 heliocentric degrees of the Martian year not observed -
certainly, an exploration of another world to be commended. The complete observational
coverage is shown in Figure 12. The north polar region (NPR) was well observed from Sep-
tember, 1968 to October, 1969 when the apparent planetary disk diameter was sufficient;
and the Martian North Pole was tilted toward the Earth until mid-September, 1969. The ax-
ial tilt is synonymous to the apparent declination of the Earth D¢ as viewed areocentri-
cally, which is also the Martian latitude of the sub-earth point. Refer to Figure 13, Gra-
phic Aspects of Sub-earth and Sub-solar Points for Mars, Ref. 1.

The north polar region data were obtained from 23 individual ALPO observers. The
Mars Section members who were chiefly interested in the North Polar Cap (NPC) and who sys-
tematically recorded the aspects of the NPR were: J. Bartlett, C. and V. Capen, E. Cross,
A. Heath, H. Heuseler, J. Mitchell, T. Osawa, R. Rhoads, B. Salmon, H. Smith, and W. Wooten.

Introduction

The 24%9 inclination of the axis of Mars causes the polar caps 1o fluctuatein an an-
nual seasonal cycle. The composition of the white substance of the Martian polar caps has
been a subject of much speculation and heated controversy ever since W. Herschel first
noted their seasonal behavior and compared them to ice-water caps of the Barth. It was J.
Stoney in 1897 who first stated that the white caps could be composed of CO2 crystals.
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G. Kuiper's photoelectric study in the infrared suggested that the caps were not composed
of COp but were probably a low-temperature HpO snow-like deposit, Ref. 2. Spectroscopic
observations of Mars detected water vapor in the atmosphere and especially in the Arctic
region during maximm regression of the North Cap from 30° to 140° Lg, Refs. 3 and 4.
Theoretical work by Leighton and Murray suggested that the caps may be COy and H20 in com-
bination, Ref. 5. This idea satisfied both schools of opinion. A recent spectroscopic
study of the variations in COp abundance and surface pressure of Mars by E. Barker showed
a strong correlation between a maximm CO2 surface pressure and a minimm size of the
North Polar Cap, and a decrease in COp pressure during the re-forming phase of the North
Cap, Ref. 6. The Mariner '6é9 spacecraft results indicated that the South Cap was chiefly
composed of COp with possibly a mixture of some HpO. What a strange world we have: at one
season a hemisphere has a humid atmosphere of over 50%, and during the next season the
water vapor and atmospheric pressure diminish to nearly naught. Consequently, observa-
tional study of the seasonal condition of the polar caps and the polar region phenomena
gives clues to the Martian climate, to the planet-wide atmospheric meteorology, and to the
seasonal phenomena of apparent surface changes.

North Cap Regression 1968-1969

The north pole of Mars was tilted toward the Earth before and during the 1969 opposi-
tion period, thus allowing accurate measurements of the spring-summer regression phase of
the North Polar Cap (NPC). The NPC was free of its winter haze hood at the commencement
of ALPO observations in Martian April. Transient Arctichazes were recorded by several Al-
PO observers during the apparition. A homogeneous set of visual micrometer measurements
of the retreating spring-summer NPC was obtained by V. Capen and C. Capen.

The average latitude of the edge of the NPC, or the area covered by the white cap,
at any given Martian Date can best be derived from measurement of the apparent diameter of
the cap from quality photographs or from direct filar micrometer measurements at the tele-
scope. If good seeing data are carefully analyzed, both methods are compatible within the
42° random observational error. Orange or red light photographs are best for diameter
measures. A yellow-orange W2l or WR3A filter is employed for micrometer measures in order
to penetrate any Arctic haze which may be present and to control irradiation within the
eye. Also, green W57 or W58 filters and a deep red W25 filter are employed prior to tak-
ing micrometer readings in order to inspect the general aspect of the cap and its peri-
pheral boundary. The ratio between the measured North Cap diameter and the planetary disk
diameter, which is independent of the apparent disk diameter, defines the latitude of the
edge of the cap as well as the width of the cap in areocentric degrees. The latitude $ of
the cap edge is found from the simple equation, cos $ = AC/d, where AC is the polar cap
dismeter and d is the polar diameter of the Martian disk. This ratio is internally consis-
tent if the seeing does not change during the time between the two readings on the Martian
disk and polar cap. A more thorough discussion of the methods and observing techniques is
found in the biographical Refs. 7, 8, 9, and 10.

The diameter of the NPC was determined from 225 individual filar micrometer orange
light measurements made on 27 selected good nights during 8 terrestrial months from Septem-
ber 27, 1968 (11 May Martian Date) through May 19, 1969 (1 Sept. MD). An average of all
micrometer readings (n) obtained during each selected good night was made in order to re-
duce errors due to measurement and seeing conditions. All data were corrected for the
phase effect of the "defect of illumination" and the axial tilt of the planetary disk when
necessary. The eccentricity of the NPC relative to the axis of rotation is only 1 degree,
which is less than the observational error, and therefore was not considered.

The results of the 1969 NPC measurements are given in Table 1, and the 1969 regres—
sion curve of the retreating NPC during the Martian spring and summer seasons is shown in
Figure 16. The size of the early spring NPC appeared to have a maximm diameter of about
72°. P. Lowell obtained a normal average maximum diameter of 70°. The regression curve
defined a slow, steady rate of "thaw" of about 1 degree of areocentric latitude per 29-day
interval during early Martian May, increasing to about 1 degree per 7-day period by the
last of May MD, and reaching a maximum of 1 degree per 2-day period in June MD. The "thaw-
ing" of the NPC started to slacken on about 26 June MD, when the cap was 26° wide on the
+77° latitude parallel. Blue and blue-green light observations detected the presence of a
haze patch located on the NPC periphery at 0° longitude. By 1 July MD, the regression had
entirely ceased, and the NPC was observed actually to increase in diameter by about 2 or 3
aerocentric degrees in the presence of increasing Arctic hazes from 2 July to 12 July MD.
Refer to the early ALPO pre-opposition drawings from M 69 OL 07 to M 69 02 28 on pages
72 and 73. The regression of the NPC was resumed once again on 13 July MD at a rate of 1
degree per 7-day period. This steady rate of thawing continued throughout Martian July
and until 22 August MD, after which time the small cap remnant became static on the 87°
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MARS - 1968-69

Pre-opposition drawings, August 31, 1968 - January 17, 1969

M 68 08 31 V-R 1300UT M 68 09 27 V-R&M 1215UT M 68 10 28 V-R&M 1420UT
CM116° 16"CASS 360X CM200° 16"CASS 500X CM 290° 24"cAsS 780X
6"REFR 285X 29AFR MD 11MAY MD C.& V. CAPEN 25MAY MD C. CAFEN

C. CAPEN

M 68 11 22 V=R 1535UT M 68 11 22 I 2105UT M 68 12 04 V-R&M 1430UT
CM062° 24"CASS 390X CM143° 8"REFL 286X CM289° 24"CASS 390X
5JUNE MD C.&V. CAPEN SJUNE MD T. OSAWA 11JUNE MD C. CAPEN

M 68 12 31 V-R & M M 69 01 07 V-R & M M 69 01 17 O&R 1510UT
1403UT CMO20° 24"CASS  1445UT CM 3250 24"CASS  CM235° 24"CASS 395X
620X 23JUNE MD 27JUNE MD C. CAPEN 1JULY MD C. CAPEN

C. CAPEN
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MARS - 1969

Pre-opposition drawings, February 8, 1969 - March 29, 1969

M 69 02 08 R 1450UT M 69 02 08 V-G 1530UT M 69 02 28 V-R 1340UT
CM018° 24"cASS 825X CM028° 24"CASS 395X CM170° 16"CASS 500X
12JULY MD C. CAPEN 12JULY MD C, CAPEN

6"REFR 290X 22JULY MD
C. CAPEN

M 69 03 12 I 2010UT M 69 03 21 B,G, & ¥ M 69 03 27 V-0 1015UT
CM151° 8"REFL 286X 1000UT ¢M278© 12,5" CM227° 6"REFL 300X
28JULY MD T. OSAWA CASS 490X 1AUG MD

4AUG MD J. MITCHELL
J. MITCHELL

M 69 03 28 V-R 0920UT M 69 03 29 V-0 1020UT M 69 03 29 V-R 1130UT
CM203° 12,5"NEWT 300X  CM208° 12,5"CASS 490X

CM225° 82"3EFL 1000X
5AUG MD J. MITCHELL SAUG MD C, CAPEN

-

4AUG MD K. DELANO
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Table 1. (cont.)

Date UT Areographic Axial MD North Number

1969 latitude @go tilt Deo hemisphere Measures Remarks

Apr. 21 +850 +03° 17 Aug. 15 Clearly defined North Cap.
22 87 03 17 A Clearly defined North Cap.
26 86 03 20 2 Clearly defined North Cap.
27 86 03 20 3 Clearly defined North Cap.
28 88 03 20 5 Clearly defined North Cap.
29 88 03 21 4 Clearly defined North Cap.

May 1 87 03 22 2 Clearly defined North Cap.
9 82 04 26 10 Arctic haze over cap.
16 84, 04 30 12 Arctic haze over cap.
17 86 05 31 2 Clearly defined North Cap.
19 87 05 1 Sept. 4 Clearly defined North Cap.

Table 2. North Cap Regression Rates 1962-1969
(Areocentric degrees per day MD)

Apparition Early Spring Max. Rate Early Summer Mid—-Summer
1962-63 10/10d 10/3d 10/8d ———
1964-65 10/23d 10/3d 10/6d 10/30d
1966-67 10/15d 10/44 10/10d 10/30d
1968-69 10/20d 10/2d 10/7d 10/20d

(to be concluded in next issue)
ANNOUNCEMENTS

Staff Changes. Two new Lunar Recorders have been added to the Lumar Section staff.
One is: Mrs. Winifred S. Cameron, National Aeronautics and Space Administration,
Goddard Space Flight Center, Code 641, Greenbelt, Maryland 20771.
Mrs. Cameron will supervise A.L.P.0. work on Lunar Transient Phenomena, on which she has
long done professional research. She has already contributed to this journal, and we heart-
ily welcome her to our staff. Mr. Charles Ricker is returning to the Lunar Section to act
as general codrdinator of its different projects and to edit "Lunar Notes". The present
Lunar Section staff and its projects are described by Mr. Ricker on page 62.

Sustaining Members and Sponsors. The persons in these special kinds of membership
as of July 17, 1971 are listed below. Sponsors pay $25 per year; Sustaining Members, $10.
The balance above the normal dues is used to help meet the general expenses of the A.L.P.O.;
we deeply appreciate the generous and meaningful help of these colleagues.

Sponsors - William O. Roberts, Grace A. Fox, David P. Barcroft, Philip and Virginia
Glaser, Dr. John E. Westfall, Dr. James Q. Gant, Jr., Ken Thomson, Reverend Kenneth J. Del-
ano, Richard E. Wend, A. B. Clyde Marshall, Alan McClure, Walter Scott Houston, and Fred-
erick W. Jaeger.

Sustaining Members - Sky Publishing Corporation, Charles F. Capen, Charles L. Ricker,
Elmer J. Reese, Carl A. Anderson, Gordon D. Hall, Michael McCants, Dr. William K. Hartmann,
Ralph Scott, A. W. Mount, Charles B. Owens, Joseph P. Vitous, John E. Wilder, A. K. Pari-
zek, B. Traucki, Nicholas Waitkus, Lyle T. Johnson, H. W. Kelsey, Phillip Wyman, Harry
Grimsley, Daniel H. Harris, the Junior Texas Astronomical Society, Dr. David Meisel, “John
Bally-Urban, W. King Monroe, James W. Young, Klaus R. Brasch, Inez N. Beck, Dr. George W.
Rippen, Dr. Joel W. Goodman, William B. Chapman, Harry D. Jamieson, Commander W. R. Petty-
john, and Robert M. Adams.

Error in Vol. 22, Nos., 11-12. Mr. Richard Hodgson has reported a correction to his
article "A.L.P.O. Observations of the 1970 Mercury Transit." What Mr. Yajko observed at
13h6m, U.T., as given on pg. 193 was not Contact IIT but instead Contact IV. The footnote
referring to his observation should then be deleted, and the first sentince in the next
paragraph should read: "Of these five observations, the range of residuals is from -128
to +245; the average is +55." Mr, Hodgson and the Editor express their regrets to the

readers for this blunder.
Material for Saturn Observers. Mr. Julius L. Benton, the A.L.P.0. Saturn Recorder,

has commmicated the following announcement: "Saturn Observing Xit, price $3.00, avail-
able now. Orders will be handled promptly. The kit will include The Saturn Handbook,
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drawing blanks for the current 1971-2 apparition, intensity-estimate forms, a C.M. ephem-
eris (prepared by John Westfall), instructions for filling out the forms, and a sample ob~-

servation.
31405."
servers of the Ringed Planet.

Concerning the Use of International Money Orders.

Order from Julius L. Benton, Jr., 735 E. 49th St., Apt. A, Savannah, Georgia
The Editor has seen the Saturn Observing Kit and recommends it highly to all ob-

The Editor appreciates the mechan-

ical difficulties which A.L.P.O. members in foreign countries must encounter in paying for

their subscriptions.

From the point of view of our limited volunteer staff and their limi-

ted time, he would suggest that international money orders may be the most convenient form

of payment.

The services of subscription agencies may sometimes be necessary, and are cer-

tainly often excellent; however, even the modest commission which we pay means that such

subsceriptions are carried at a loss.

NEW MARS MAP

Photographic observations obtained in 1969
at six observatories participating in the
International Planetary Patrol Program
have been used to produce an accurate up-
to-date map of the Martian surface mark-
ings. Compiled by the staff of the
Planetary Research Center at the Lowell
Observatory, this new map is designed for
maximum utility to the amateur and pro-
fessional astronomer. It is a Mercator
projection 24 inches long on a sheet 20 x
26 inches. Under the main map are two
reduced versions (easily cut off for use
at the telescope), one without an overlaid
grid, and the other labeled with the names
of markings. Rolled copies are available
for $1 each, postpaid ($1.25 outside the
U.S.A.) from the Lowell Observatory, Flag-
staff, Arizona 86001, or from Sky Publish-
ing Corporation, 49-50-51 Bay State Road,

{ Cambridge, Massachusetts 02]138.

NEW: HANDBOOK FOR PLANET OBSERVERS,

by G. D. Roth $7.95

NEW: ATOMS, STARS AND NEBULAE,
revised edition, by L. H. Aller $11.95
INEW: RAND McNALLY ATLAS OF THE UNIVERSE,
by Patrick Moore $35.00
SMITHSONIAN ASTROPHYSICAL OBSERVATORY
STAR-ATLAS $18.50
THE MOON with the 300" Moon-Map,
by H. P. Wilkins and P. Moore $13.75
THE PLANET MERCURY, by W. Sandner $4.25
THE PLANET JUPITER, by B. Peek $7.50
THE PLANET SATURN, by A. F. 0'D. Alexander $12.95
THE PLANET URANUS, by A. F. 0'D. Alexander $12.50
[VARTABLE STARS, by J. S. Glasby $6.95
THE DWARF NOVAE, by J. S. Glasby $7.50
NORTON'S STAR-ATLAS $6.50
BONNER DURCHMUSTERUNG $145.00
AMERICAN EPHEMERIS AND NAUTICAL ALMANAC
FOR 1972 $6.00

Write for our new list of astronomical literature.
HERBERT A. LUFT

. 0. Box 91, OAKLAND GARDENS, N. Y. 11364

In addition, the correspondence with the agency which

is frequently necessary and the forms
which sometimes need to be filled out
for the agencies teke staff time away
from other matters. Foreign currency,
which we occasionally receive, is sub=-
ject to large discounts at the local
banks.

ALPO Convention at Memphis, Ten-
nessee. Dates August 18-22, 1971.
Place Southwestern College campus.
Joint meeting with the Astronomical
league. Professional lectures and many
amateur speakers, including leading Al-
PO members. OCommercial and amateur ex-
hibits., ALPO Exhibit being organized
by Harry Jamieson. All persons welcome.
Send registration fee to William J.
Busler, 441 South Reese St., Memphis,
Tennessee 38111, Dormitory housing.
Visits to neighboring observatories.
Bangquet on the Memphis Showboat.
Distinctive Star Party on the same
Mississippi River excursion. Featured
lectures on lunar geology, balloon as-

tronogzi amateur solar observing, etc,
1 S

CAVE ASTROLA
REFLECTING TELESCOPES

These excellent reflecting telescopes
are very well known to all serious
planetary and lunar observers. A very
large mmber of the world's leading lu-
nar and planetary astronomers are cur-
rently using complete Astrola reflect-
ing telescopes or optical component
[parts thereof. We sell Orthostar and
other brands of orthoscopic oculars,
{Kellner and other forms of oculars.

We specialize in refiguring imperfect
telescope mirrors of all sizes to the
highest optical quality.

[We offer a complete line of Newtonian,
Cassegrainian, and Refracting telescop-
es from 6 inches to 24 inches in dia-
eter. Used reflectors and refractors
re often in stock.

WRITE FOR OUR CATALOGUE
CAVE OPTICAL COMPANY
4137 E. Anaheim St.
90804

Long Beach, California

Phone: Area Code {213) 434-2613
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SUBSCRIPTION RATES

Single Issue (in stock) $1.00

6 Months . . . . . 2.50
lYear. . . . . . 4.00
2Years.. . . . . 700

SPECIAL MEMBERSHIPS

Sustaining Members $10 per year
Sponsors $25 per year
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ADVERTISING RATES

Full Page Display Ad ............... $40.00
Half Page Display Ad ............... 22.50
Quarter Page Display Ad ............ 15.00

Classsified or Listing (per col. in.))  4.00

Discount of 109 on 3-time insertion.
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NOTICE: In order to facilitate the reproduc-
tion of drawings in future issues
readers are requested to exagerate
contrasts on drawings submitted.
Extremely faint marks cannot be
reproduced. Outlines of planetary
discs should be made dark and dis-
tinct. It is not feasible to reproduce
drawings made in colors. Following
these precepts will permit better
reproductions.

Persons requiring prompt acknow-
ledgement of correspondence or
contributed observations from staff
members are requested to furnish
stamped, self-addressed envelopes.

STAFF
EDITOR
Walter H. Haas
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Winifred S. Cameron

NASA, Goddard Space Flight Center
Code 641

Greenbelt, Maryland 20771
Kenneth J, Delano

22 Ingell St.

Taunton, Massachusetts 02780
Harry D. Jamieson

P. 0. Box 30163

Middleburg Heights, Ohio 44130
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John E. Westfall
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