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THE LUNAR CRATER CARAMUEL

D. A. ALLEN

One of the largest formations on the Moon—and yet one of the least known,
lies on the SE. limb. It is only favourably visible on one night in the year,
when libration and lighting are both suitable. Such was the night of 1965
November 8, when it was observed by members of the Lunar Section.

The history of its observations, though few, provides a good illustration of
the errors that can occur even on the best maps. It was first seen by Patrick
Moore, in 1939, using a 3-inch (7'5 cm) refractor, but was apparently not
confirmed for a decade or so. In 1950 it was included on Wilkins’ 300-inch
(7°5 m) map, in latitude 25°N, though shown at 20°N in the limb region
chart. Whitaker soon drew attention to the error and from a photograph
derived a position 16°7 N. He also drew the formation later in that year.
Little work was done on it until 1962 when the area came under the U.S.
Moon map project. Alika Herring produced a rectified drawing of the
region which is reproduced in Communications of the Lunar and Planetary
Laboratory, vol. 1, no. 19. This drawing is rather idealized—and the
details are somewhat suspect. In 1964, quite by accident, I secured the
photograph reproduced in J.B.A.4., %5, no. 3. From it I derived the posi-
tions and diameter shown in Table I.

The Lunar Section was alerted for the appearance on 1965 November 8.
Cloud and rain over much of the country limited the observing; nonetheless,
reports were received from nine members, and from the Liverpool Astronom-
ical Society. The period covered was November 84 18"00 to Nov. g4 03040,
and there were also observations by the author on 1966 October 10 and
January 6, and by Murray on the latter date, with a 6-inch (15 cm) refractor.
Five photographs were sent in, two of which, by Rippengale and Allen, were
used for measurements.

The L.A.S. observers covered the area quite thoroughly. The nomencla-
ture I have employed on their chart is that adopted by the U.S. Moon map
project. They record a slight central mound in Vasco, though Wilkins and
Moore in The Moon mention “‘a long ridge on its floor rising to a considerable
peak in the centre”. This feature was clearly seen by Allen on October 10,
but the shadow quickly fades as the lighting increases, though it is still distinct
on the photographs. Several small craterlets were recorded by them on the
far wall of Moseley. They also mention a light spot on the NE. wall of Bohr.

Table I gives the values of position and diameter of Caramuel as obtained
by various observers. All future measurements are based on the figures of 120
miles diameter and longitude 881°E.

The most prominent feature in Caramuel is its large central crater A, 28}
miles in diameter. It lies on a large convex mound about 60 miles in diameter
and 12 ooo feet (3900 m) high (the curvature of the Moon accounts for just
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over one half of this). The unusual shape of the crater is brought out in the
drawing of October 10 and those by John Murray. There are two possibi-
lities: either there is an extention of the crater in a westerly direction, or the
wall on the west is lower. It is in theory possible to decide between these
two by measuring the shadow cast inside the crater, but in practice the
difference is too small to detect on present photographs—and the contour of
the floor is not yet known. I made a careful study of this on January 6, and
favour the latter view. Under very low illumination the rising walls give it
an appearance of having two small craters adjoining to N. and S.; this effect
was seen by the L.A.S., who mentioned the apparent disappearance of them
nearer full moon. The walls of this crater appear to rise from the large
mound about 6 coo feet (1950 m) at maximum, but under 2 ooo feet (610 m) on
the west. A central mountain was suspected by Moore, observing hurriedly
through a five minute gap in the clouds, but was not confirmed.

As the illumination increased detail on the floor began to appear, best
shown by Murray, particularly in the N. where the ground slopes up gently
to a large plateau nearly 20 ooo feet (6100 m) high, adjoining Moseley. Un-
fortunately this detail was difficult to perceive due to poor seeing, and the
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FIGURE 1. Composite chart by the Liverpool Astronomical Society.
1965 Nov. 8, 3-inch (7-5 cm) o.g. to 12-inch (30 cm) spec.
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interpretation of it differed from observer to observer and from time to time.
The situation was just as bad on the inner E. wall where valleys, clefts and
craterlets appeared and disappeared with gay abandon. The photographs
do not, alas, improve the situation, but merely demonstrate the existence
of some shadows. There appear to be a number of low ridges, running
roughly N. to S. through the crater, and these rise to several thousand feet in
places. Most of the craterlets on the floor seem to lie on or near these
ridges. The bright craterlet on the SW. floor was seen by the author to be
the centre of a minor ray system, but this was not confirmed. Finally, shortly
before full Moon, the shadows thinned out and the only remaining details
were in the mountain ranges beyond Caramuel. These suggest the existence
of two more craters of about 30 and 60 miles (19 to 38 km) diameter, right on
the averted hemisphere.

FIGURE 2. Photographs of Caramuel.
(a) 1965 Nov 8, U.T. 21.32, 6-inch (15 cm) spec., Hatfield;
(b) 1965 Nov 8, U.T. 22.40 (approx.), 12-inch (30 cm) o.g., Allen;
(c) 1965 Nov 8, U.T. 23.00 (approx.), 10-inch (25 cm) spec., Rippengale;
(d) 1965 Nov g, U.T. 03.20, 12-inch (30 cm) o.g., Allen.
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FIGURE 3. (Top) 1965 Nov 8, U.T. 18.30 to 19.30, 12-inch (30 cm) o.g.,
observation and rectified drawing, Murray.

(Bottom) 1965 Nov 9, U.T. 00.50 to or.30, 12-inch (30 cm) o.g., observation
and rectified drawing, Murray.
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The observations of January 6, under much poorer libration but better
seeing, have clarified some of the above points, and brought out a few others.

Caramuel, one of the largest craters known, has 16 ooo foot (5000 m) walls
and its prominent central crater is a magnificent object, but can be made to
look even more impressive by rectification. The problems of rectifying the
drawings are great, but have been undertaken by Allen and Murray. It is
virtually impossible to differentiate between two parallel ridges and a craterlet,
and the final decision is largely subjective. Similarly it is impossible without a
detailed study of shadows to distinguish between a nearby high object and a
distant low one. Finally, even a small inaccuracy in position in the drawing
produces a tenfold error when rectified. It is therefore not surprising that
there are considerable differences between the results of the two observers.

In an attempt to straighten out the problem, the author tried to rectify his
photograph. The result was disappointing—it does not help in the least, and
was deemed too bad to reproduce herein.

PROFESSIONAL RESULTS

Very few professional photographs of Caramuel exist. A few are published
in K.P.L.A., but none of these shows much detail. The best is a Mount Wilson
photograph taken a little after third quarter. There is a good print in Photo-
graphic Atlas of the Moon (Contributions from the Institute of Astrophysics and
Kwasan Observatory, no. 137). This was taken with a 12-inch (30 cm) re-
fractor, but is under rather poor lighting and is lacking in detail.

The area was also recorded on the Zond 3 photographs. The lighting was,
unfortunately, almost vertical, and little detail is visible. The large central
mound is one of the brightest spots in the region. There is a smaller bright

FIGURE 4. 1965 Nov 8, U.T. 21.10 to0 21.30, 12-inch (30 cm) 0.g., observation
and rectified drawing, Allen.
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spot near the crater on the SW. floor. A few other dubious shadings might
correspond to some of the other craterlets.

Good progress has been made on this part of the Moon—and I would urge
& all interested to observe this crater and its surroundings whenever possible.

It is next favourably to be seen on 1966 November 28 but a study of it after
“* third quarter could also yield some useful results.
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FIGURE 5. Combined chart of Caramuel from all observations; Allen and
Murray.
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TABLE 1

POSITIONS AND DIAMETER OF CARAMUEL AS QUOTED BY VARIOUS AUTHORS

Author Diameter (miles) Latitude (N) Longitude (E) Date

Wilkins 60* 20% 90 1950
25

Whitaker 105 167 885 1952

Herring go* 16-6* 88-0%* 1962

Allen 120 176 — 1964

Allen 120+ 2 172 885 1965

*denotes values measured from maps alone.

TaBLE II

DIAMETERS IN MILES OF PRINCIPAL CRATERS FROM THE 1905 PHOTOGRAPHS

Balboa 45 Crater W. of Dalton 32

Bohr 61 Dalton 36

Caramuel 120 Moseley 64

Caramuel A 28%  Vasco 59
TasBLE III

HEIGHTS (IN FEET) OF FEATURES IN CARAMUEL FROM THE 1965 PHOTOGRAPHS

Caramuel mean walls 16 ooo feet
Caramuel peak on NW. wall 18 000
Plateau between Caramuel and

Moseley 20 000 ?
Central mound 12 000
A walls (outer) 6 000
A walls on west 2 000
A depth 8 o0oo ?
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TaBLE IV

MEMBERS CONTRIBUTING OBSERVATIONS

D. A. Allen 12-inch (30 cm) o.g.

M. Brown 113-inch (29 cm) spec.

H. R. Hatfield 6-inch (15 cm) spec.

Liverpool Astronomical Society 3-inch (7-5 cm) o.g., 81-inch (21 cm)
spec.,

10-inch (25 cm) spec., and 12-inch
(30 cm) spec.

. D. Marsh 8-inch (20 cm) spec.
. Moore 10-inch (25 c¢m) o.g.
uirden 33-inch (7 cm) o.g.
. Murray 12-inch (30 cm) spec.
. Rippengale 10-inch (25 cm) spec.
. Sizer 12-inch (25 cm) o.g.

COMMENT ON MR ALLEN’S PAPER BY THE DIRECTOR OF THE LUNAR SECTION

This valuable paper by Mr Allen is most welcome, and is an excellent
example of one branch of the work being undertaken by the Lunar Section.
Caramuel, though a large and imposing feature, has not been well known. It
is misplaced both on Wilkins’ map and on the U.S. atlases, so that this new
chart will be most useful.

Caramuel is named ‘Einstein’ on the U.S. atlas. Wilkins’ ‘Einstein’ is the
Simpelius D of the I.A.U. map.
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