0f BRparns

N

wle

doing Group on
Extraterrestiial Topographic Features

¥

Information Faper Mo, 23
Addendim L

To the problen concerning vhe Tumar Grater Designation Systen



TO THE PROBLEM, CONCERNING THE LUNAR CRATER
DESIGNATION SYSTEM |

”

1. The stabtement of the question

In the lunar mapping one often met with the necessity
of designation of the characteristical relief forms on the
dunar middle and large scale maps, made in particular, on
the base of space photographs. The same necessity will
inevitably occur in future both at the new mapping and at
the compiling of the more detailed catalogues of the lunar
control points. Unfortunately we have to stabe so far the
absence of uniform designation system for nameless relief
forms neither for the visible nor all the more for the far
side of the Moon, though it had been made some sttempts,

In this paper we consider the questions connected with
the selection of the objects vo be given proper names with
the adoption of the common systiem of the crater forms de-
signation. We define the lunar nomenclature as the classi-
fication of the lunar relief forms in total with the adopted

list of names of some large objects and uniform system of
designations for the other objects. Such a conception
differs from that in the terrestrial cartography, but car—

ries on the historical traditions in the lunar mapping.

2§ Some origin data

There is no necessity at present in existing names of
craters on the visible side to be revised or in the giving
new ones. Considering this state as correct, we shall use

data for the visible side as origine
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There awve about ©00 eraters on the visible aide of the

)

et Pag

. The distribution of the craters with pro-

(@l

loon degignate
per names for the visible, side is shown on the chart-scheme
(fig.1). The named craters on the highlands have an average
density 3 to 90,000 1= (1OOX1OO in the equatorial zone),
an average dismeter of named formations being more than
25 km, The formations of the less diameter i1l some kilo-
meters ( D = 5 ¢ 10 km) were often named on the maria,
average density of thenm being 1 crater to 90.000 kmga

The anaiysﬁ;shows ﬁhaﬁ there is a group of large cra-
ters on the visible side without proper naes. For example,

according to our counting about 300 craters, 50 km- and more

in the diameter, are nov given proper names.

3, Objects on the far side of the Moon to bve named

The project of seleching craters to be nemed on the
far side of the Moon worked out at the Instituve for Space

Researches has the next main principless

T, The even distribution of the craters to be named.
regardless of regional formations (maria, mountaln-~range,
largest crabers ebe.) designation.

TIT, The different criterions for the dlameters of the
named crabers in the regions'with different crater density
(for example, the diameter of named craters for maria
plains would be es?entially less then for the highlands).

oy
111, The régarﬁ%location of ‘craters o be named and

their role for the orientation on the adjacent country.



-3

Assuming the total number of named craters both on the
highlands and on the maria for the far side of the Moon to
be approximately the same as for the visible side, there
were calculated an area of a parcel,which one named crater
falls on.

) (5'::_?@.15__; K

number of named craters on the

1]

visible side of the lioon

S = 32,000 kn®

§ = a surface area of a sphere,
radirus 1738 kme

The sizes of this parcel for the equatorial belt are 69x6%.,
gSince the nomenclature sheet divieion on the far side

surface with the 16°%x20° sheets in the zone from the equator

to the parallels & 48° (shown fig. 2) has been worked out

by %this time, the similar area has a parcel corresponding

to Vi of this list (8°x10%), i.e. 65,000 e .

Tn this case there will be in average 2 named craters
in each parcel. The total mumber of crabers named on the
far side of the Moon will be approximately the sume as O
the visible side. A parcel of lunar surface limited by me-
ridians and parallels no less than I named crater within
we shall name b 1 o ¢ K.

Blocks dimensions of 8%%10° stay invariable for only
million map sheets, situated between parallels + 48°, In
asccordance with the nomencalture sheet division proposed
the sheets of 1,000,000 scale map in the belt between 48°

and 64° by latitude are doubled and between 64° and 80° by
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latitude are trebled, block being V&iaoubled.or trebled
sheet.,. The polar caps peginning from 80° parallel regard
as single sheets of a I:I,OQ0,000 scale map, block being
also Y4 of such sheet. There are 280 blocks for each hemi-
sphere 1in result. The block placing on the lunar surface
(for the hemisphere) 1s presented on the scheme 3 (fig.3)oe
* The project of the named craters distribution taking
into consideration these reasons was given an abbreviated
name BLP (Bven Distribution Project). It was submitted
for consideration %o the Working Group on the lunar nonen=
clature of Comission 17 of IAU and was mainly approved. The
working group inbends to present at the next General #ssem—
bly of IAU the 1ist of named formations, contalning about
540 obJjects (chart-schene, fig.4) for the approval. fccor-
ding to this schewe 13 blocks of the far side are not given
no one crater designated.

We consider the 1is® of named cravers should be conti-
mied in accordance with tradition, made the Moon a pantheon
of human glory and on the other hand with the demands of
the ilunar mapping. It led to compiling of the table inclu-
ding coordinates of craters to be named in future. At the
beginning of this table there areé 13 craters according to
the number of the nameless blocks. The crabers dimensions
are not large as & rule, but these craters are situated in
regions where large formations are xnown Lo be absent. They
are marked on the scheme by asterisk.

Then we enumerabte the craters ﬁhich designations would

make the named craters distribution more evel. They are



marked on the scheme (fig.4),

4, Proposals on a uniform system of designation

for crater forms

The assign<mnent of names to more than 500 craters
‘corresponds to the interests of cartography only in small-
scale mapping. At the compiling the maps of I:I00,000 scale
and larger there would not be any named object on the ‘
greater majority of the sheets; it would make the Woriqgge
map difficult, particularly considering the monotony of
the lunar relief. Therefore the question of introducing a
system of symbols ( designations) for lunar craters that
did not get a proper name becomes actual.

A system of designation accepted for the visible
hemisphere has been introduced by Bear and Midler. It has
been used in compiling the LAC map of I:T,000,000 scale as
well as the seriesof Ranger maps (scales I:1,000,000;
T:500,000; I:100,000; I:I0,000; I:I,000). Craters on the
maps up to the scale 1:1,000 were indicated by a consecutive
addition of Latin letters to the name of the nearest large

craters like for instance:

BONPLAND
Bonpland A Bonpland C
" AA, AC ... CCy CD auo
ACD o0 GDE oou‘
ACDE ... CDEF ...

and so forth.



In our opinion the main short coming of this system
is that the indexes do not convey any additional informa-
tion, there is no gradation for the size of the objects
and maximum distances to the ebjects when changing from
one group of symbols to the other. In each actunal case the
designations are arbitrarily grouped around the crater
with a proper name.

A good point of the system is its virtually unlimited
possibilities in designating all the formations, the smale
lest included. Admittedly, it should be noted here as well
that by increasing the number of the gradations the recor-
ding and the reading become complicated. For the fourth
gradation, for example, the designation will look something
like:

Bonpland CDEF ... etc,

remarks
Criticai\regarding this system have been voiced by

some authors inciuding Arthur {I] 0

To eliminate the défects of the system described it
should be slightly modified. It would be advisible, for
instance, to establish the dimensions of the formations
for each gradation and the maximuum "radius of action" of
the named craters, thus introducing a certain order in the
grouping and supplying the designations introduced with
the additional information. wsuch an approach, however, does
not exhaust all the possibilities of the designations
systen.

Originally we had an idea to associate for large scale
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maps the additlonal index with the nomenclature of the map
sheet, This had to be given up, however, because possible

grid displacements for a shget of a large scale map could

prove to be too markable.

More con;inient is the establishment of boundaries
for a certain parcel according to a formal geometrical
}eatureo Meridians and parallels could be used as such
boundary lines. Generally speaking there are no distinctly
expressed boundaries of a reglonal character on the Moon
and any limitation by distance will be to a certain extent
conditional.

1t is possible to give a number of arguments in favour
of numerical indexes instead of those in letters. First of
all, under the same conditions numerical symbols convey
additionally quantative information; secondly, contrary to
various alphabets Ghey are understood in the same way intere
nationally; thirdly, letter symbols of the Latin alphabet
can be more successliully used later in elaborating the
system of desipnations like, for instance, to character-
izing the relief forms by shape, extent of destruction
(classes A, B, C etc.) and s0 0On.

The system of designations proposed by us refers to
the craters only. As to the other morfological forms nothing
universal can be yet suggested for them, as far as we still
have insufficient data on their distribution by size and
their location in space.

Let us take the above block-parcel of the surface limi- L

ted by meridians and parallels for a unit area. In each
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block the number of craters with proper names will vary

from I to 5. An exeption are 13 blocks without large cra-
tres, where formations less than 25 km in diameter should
be given names.

As 1t was noted above the system of designations is
Heveloped in the limits of the block. That is why the next
step should be the examination of the statistical distri-
bution of the craters in dependence on their diameters
within the block. Let us find such limits on D (diameter) at
which the number of craters of every following group should
increase in an order.

The dependence of craters number upon their diameters
given, for example , on Ranger materials [2] is described
by the formulaze:

0c p=2, ¢ = 1,4 (2)

N = 10
The stavistical data given for 1x10° km2 area. The area
of the block ( ~ 65,000 Kma) is about 15 times less. Hence

for the block it will be @

N = 1090™%n (3)
therefore for the calculations within the block we shall

use the following expression for D:
————y

9
D = \[-49 (4)

N

b2 4
, 102, 103, 10", 10°,

Putting N correspondingly equal to 10
we receive the following limiting crater diameters: 10 Km,
3 km, 1 km, 0,3 km, 0,1 km.

Formulae (2) is insutficient for the large formations,

therefore first two boundary diameters - 25 km and 5 km were
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set in result of direct counting of craters made into all
blocks. The rest limiting c%ater diameters should be stated
in round numbers in the interests of the uniformity of the
designation system introduced and of the future cartograph-
ical generalization. There were adopted the following limi-
ting crater diameters in result: 25 km, 5 km, 1 km, 0.5 km,
0.1 km. In accordance with crater sizes their division in

groups has been made as follows:

group [ - ¢raters with D 2 25 km

" IT - " 25 km > D > 5 km

" I1T - n 5km >D 2 I km

" TV - " T km>D 3 0,5 km
vy - " 0.5 kxm2D 2 0.1 km

In this for the first three groups the counting gave

in average

for the I group - 7 craters in block
11 II 11 — 21 1" "
" III Tt _213 114 (3]

i.e. the changing of craters number in an order is kept.

The direct counting in blocks at the groups shown
above, were guided by maps and atlases at our disposal
(fig. 3 a,b,c):

It has been used

for the visible hemisphere for the far hemisphere
Lunar Astronautical Chart Iunar Planning Chart
(LAC) (LPC)

I:1,000,000 I:2,500,000



-10,

Rectified Lunar Atlas Innar Farside Chart
(RLA) ’ (LFC-I)
I:3,500,000 1:5,000,000

It proved to be possible to make the counting for the

following groups:

LAC RLA LPC LFC~I
group 1L + + + o
" LI + + + +
v IIT + - o X/ -
" IV - - - -
f v _ - - -

%x/. crater diameters 5 4 2 km.

According to the table I. and II, groups have suffi-
cient material for the counting; III. group having more
material for the visible hemisphere than for the far one.
As regards to the craters of IV. and V. groups they are
possible to be Jjudged about by the statistical counting
on the visible side,

It should be noted, that only for one case -~ crater
Copernicus ~ N for the I1I. group proved to be more than it
was supposed., As 1t will be shown below our system of desigu.
nations wili ve suitable for this block too.

According to the system proposed one crater situated
nearer to the center of the block is selected out of those
in the block which have proper names. The probable coordi-

nates' grid displacements are within 5' for the visible side.
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Therefore, the center of the crater giv&ngits name to the
block must be moved from the block boundaries at a distance
of not less than 5'. For the far side of the Moon it should
be possible to use the same rule after the control to have
beenestimated.

. The system of designations for all the smaller craters

in the block with regard to group division should look like

this Xj‘:
Block = Miln group I. Miln I, «.. XXXX/°
" IIo Miln (.)I, X 99
" ITT, Miln OOIL, ... 999

n IV. Miln 0OOI, ... 9999
" V. Miln O000I, ... 99999
As it was mentioned the craters number of III. group

in block 112 included the larger part of Copernicus rim,
preceeds 999. As far as this block will be assigned by the
name of the other crater situated not far from block center,
namely Stadius, and the craters on the external wall of
Copernicus rim at the distunce of V5 their diameter will be
regarded to Copernicus, the system 1s suitable for this

block boo.

x/. 'The formedations situated within the crater, included
in the block with the other name, or on its rim are
given this crater's nome when using this system of
designations.

xx/. Designations with Roman numerals come out of the com-
mon s8ystem. It was done with a view to mark out the
formations of I. group to be given proper names in
future.

x/. By this cuse the external rim boundary is defined as
VS of crater diameter 4.
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Let us consider the example for the illustration
(fig. 5a,b; 6a,b; 7a,b). As-an experimental parcel it was
selected the block 166 comprised the area to be photographed
by Ranger VII. There are the maps of 1:I1,000,000; I:500,000;
I1:100,000 and I:I0,000 scale for Ghis area due to Hanger ma-
%erials. We use for example all these maps, exept that of
1:500,000.

Firstly on the I1:I,000,000 sheet it was shown the boun-
daries of block 166 (fig. 5a) which was given a proper name. .
The block comprised 4 craters with the proper names -
Bonpland, Parry, Opelt and Guericke. However, only one of
them = Guericke - is situated near to the center of the
block. Therefore it was given the name Guericke. Then all
the craters attributed to the groupg 1, I1, IIL were nume-
rated in the block according to the system proposed. The
numeration was carried out on the line, the step (wideness
of the line) changing in dependence upon the group. For the
I. and II. groups this step was 2° and correspondingly 0.50
for III. group. This step was selected taking into consi-
deration to have no more than 20-25 formations of the given
group in the line. For the 1V. group the step 10' was accep~
ted, for V. group - the step being I'. Such a numeration is
shown on the block parcel in the IL:I00,000 and I:10,000
(fig. 6a, 7a).

Then on the other copy of I:I000,000 map sheet (f£ige5b)
there were transferred all the formations numbers of I. and
II, group and selectively those of III. group, when the for-

mations of two former groups were absent, The numbers of
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all the craters of I., IL and III. groups and selectively
of IV. group were transferreéd in the I1:I00,000 (fig. 6b),
and those of group V. in I:I0,000 (fig. 7b).

The formations situated on the floor and rim of
Bonpland , Opelt and Parry were designated according to the
same system with regard to extent of external rim boundary
111 5 of its diameter.

We consider the symbols in numerical system of desigme
nation to convey an additional information in comparison
with lettering one. For example, the designation Miln 0153
should be read in such a way : the crater is at the distan-
ce of less than 35U km from crater Miln, diameter within
1T+ 0.5 km, there are no less than 153 similar craters on
the area about 65,000 km2o

Introducing the dependence of names on objects' dimen-—
sions the system proposed will also facilitate the genera—
lization of carbtographical material al the scale changing.
Besides it is more regulated and demonstirative than letter-
ing system. At the sume time unlike the visible side, the
Iigure system l'or the far side is not traditional. As
Far as bthe extending of the nomenclature on the far side
of the Moon is a question of the future it seems advisible
to us to turn to the numerical system at once., The anzlo-
gical system cun be used in principle for the visible side

if we refuse from the traditionsl lettering designations.,
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