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SUMMARY

Report 1 of these studies described a basic method
for predicting lunar surface temperatures, using
readings recorded by Surveyor I and extrapolating
to obtain surface temperatures in other selected
areas. The areas selected were those congidered

as potential Apollo landing sites.

This second repert indicates that the temperature
isotherms are directly related to the topographical

profile of the surface areas they cover.

If, after further observations by Surveyor II, it
becomes evident that the "Successive Transformation
Method" provides accuraie temperature data, this
technique would become & valuable tool for charting
the profile of any remote surface where manned space-
craft could be landed.
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REPORT 2

FIRST APPLICATION OF THE
SUCCESSIVE TRANSFORMATION METHOD

1. INTRODUCTION

The purpose of this research is to select the safest area on the
lunar surface for landing a manned spacecraft., It is therefore

necessary to obbain precise information zhout the behavior of the
variation of the temperature on the Moon. Such precise informa-
tion would not be necessary if the concern was for the spacecraft
since SBurveyor has already shown capabilities to resist extreme

conditions of temperatures. High precision is justified however,

gince human lives are at stake.

Despite the fact that quality instruments have been used for
observing the moon, it is very difficult to get precise informa-
tion about very small temperature variations, because of instru-
ment and resolution limitations. Another difficulty is that some
variations are so small that they are easily compounded with
experimental errors, especially in the case of accumulation of
errors during reduction of observational data. For example,
small peculiar variations of temperature can escape detection
because of our inability to discriminate their magnitudes from

those of the unavoidable experimental errors previcusly mentioned.

The resolution limitations of earth observations result in a pre-
ference for observations made from space. For example, if we
consider a given point on the moon, we know that an instrument
could not give the same reading for that point if it was moving
from the earth to the moon and making readings (for that point)

at various distances along the way. When we compare the tempera-—
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ture measured by Surveyor at the area where it landed with the
value obtained on earth for the same area, we are in fact looking
for the difference between the minimum and maximum resolutions
without taking into consideration, as yet, the additional fact
that readings were made by different instruments. However, in
thig last regard, such differences would always be constant when
correlating the respective ratios across the lunar surface and,

for this reasgon, they would not interfere with the computations.
SUMMARY OF THE METHOD OF PREDICTING TEMFERATURES

Based on the foregoing premises, the value for the surface tempera-
ture of the area where Surveyor landed is very useful for making
extrapolations to other areags on the Moon, The precise informa-
tion we desire can therefore be cbtained through the method of

successive transformations of data in the following way:

Using a comparable nomenclature to that given in Report
I of these studies, let:

T = Temperature given by Surveyor in the lunar

area where it landed.

T = The predicted temperature for a given point
consldered on the lunar surface. In other
words, T; would be the temperature given by
the craft if it could move across the sur-
face and read the temperature at the point

mentioned,

T = The temperature obtained on Earth for the
same point.

From the definition in Report I of Po and P, we have
T
-%-for the point where the craft landed.
t
p -T5
T

P
o

for another point considered at the lunar surface.
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Since the data furnished by Surveyor corresponds to a very small
ares, we then follow the recoumendations given in Schemes I and
II (see Report 1) and observe some points in close proximity to
that point which expands our knowledge into a larger area. In
other words, we expand the small area a, of Scheme 2 and Figure 5
(see Appendix) to the larger area represented by the circle

8, a', a" in the same Pigure., We next extend this procedure in
the close neighborhood of circle a, a', a“ to the circle repre-
sented by b, br, b”, and continue in this way according to the
needs of the research but without exceeding selenographic co-
ordinates greater than 2° to avoid systematic errors. From this
method, we first get the earth-based observational data for all
the points mentioned, including the point where Surveyor landed
on the moon, and then establish the different relationships

1
To/T when extrapolating from To/T'

To reduce the data for these relationships, we must establish

the correlations a/a', b/b',..., h/h! as indicated in Report 1,
and then establish the new correlations between these points and
other points to be studied. Uging the point hx of Figure 5 as an
example, we first successively correlate the points ax, bx’ cx,
etec. before proceeding to transform successively, going from

a, in order to get the temperature To at hx' It is inferesting
to note that the correlations a/a , b/b yenes h/h define the
angular coefflclents of a ’ b , cx, ete. between the correspond-

ing a, a s b, b s c, C 4 etc. In effect, we have the followings
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For the'summation of different points represented b¥ &, between
a and a 1in the first cirecle, by bx hetween b and b in the

second circle, and so on, it is more practical to take advantage
of the fact that the temperature gradient on the moon would not
be great over short distances., For this reason, and respecting

the condition "sine qua non" previously cited, we adopted distances
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of 1° in longitude and in latitude. This permits us to limit the
t
number of poinis to be integrated between ae—a and ag—> & ,
t

b¢—»bx and bgﬂw»b y ete. The selection of such points should
be made, of course, in increments of 1/2, 1/4, 1/8, ete. of half-

2 e, B e s ¥h, but, £ tical
arcs aa 3 a8 , bb ; b ,b ..., hh 3 b, but, for practica
reasons, it is better to choose the common points of the over-

lappings which are represented by dark pointe in Figure 5.

By choosing the cowmon points in the overlap, Figure 5 shows that
integrations are not made in a good part of the half-ares ELX,
é%k’ f§x and éE%. However, when going from one area to another,
the overlappings permit a check on the computations since the
dark points, which are common solutions between two areas, are
adequate to assure that operations are going smoothly. Because

of this fact, we are actually in a better position to choose the
corners of aquares in Figure 5 for observing the moon. In effect,
it is eagier to move the telescope from one degree in longitude to
another across the lunar surface and then to change one degree in

latitude and repeat the observations in the reverse sense.

The graphical representation given in Figure 5 shows that every
summation of equation (6) is composed of several correlations as

follows:



Date:

1 Feb 67 NASA/MSC Page 6 of 32

Hougton, Texas

Document: 671-40-030

Report 2
/ T Th [T (nu/ i‘-i!« /J:. b D)
Tfﬁ. T-h T,k' : & Hox WS Ju " T "‘:
Ty Tk Ty Ty 3 () fTo) R O 2 A
___[.___.1’ _l?-/ ._._—21- _r = ?,Z?n g .3 ’l(-r)g‘
$s T, 3 b ¢
T (Mo (Tl =_:t.i _{_f A
SIS /'u’ e SRR RR
3 2y
a/a T (T" LI S ___. (-RJ"' = 2 " 2 = T
?"‘(‘L"‘"’ "”/ T "g:ﬂ/l gl" ¢,
) -r) T _ d v d ‘i'i T
T (Tl ) Ty (T, 4 LIPS S £ e =4 (=)
-Q’( di /"‘E /Twl T g‘d"/i’ g J(T)d,.
DT (T T (T L =¥, [ 2%, - gL
S LY - 23 - )
& £,
m (T2l (T [ T (Tde _ 2 s - T
—~ ¥ —_/ /tﬁ‘ . —‘7 Ty & ;;Jﬁ/fzfz;’&‘ P('T,a

i
&
S
I

{TJQ Ts (T).a. (T‘o)q. (Tv)ﬂ-' — - 2
'r/ Tﬂ T/ “r/ T., /"r/ Ta ““’;4"/“'24"

Each of the parts of Bguation (9) represent the quantity of
radiation emitted in the sector considered. Accordingly, their
correlation yields the total amount of such radiation between
the reference and the most distant points. As will be shown,
the variation of the radiation is a function of the lunar
worphology and, for this reason, we must critically analyze the
results of the different successive transformations due to dif-

ferent lunar features in a given sector.

To avoid confusion with the transformation coefficient ﬁicorres—
ponding to the 7% circle, let 7?T equal the summation of the
successive transformations coefficients o, /3 s+esy 8 for the
temperature. Using the procedure shown on the five examples in
Report 1, extrapolate from 8, to hx by successively transforming

in the following way:
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In conclusion, if NT

necessary to obtain the transformation coefficient 7? ' then:

ig the number of successive transformations

. (W)
Ty = T+ )y - (@) + *1010Dc
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We see that the infinitesimal analysis invelved in the successive
transformations gives us an opportunity, concerning the behavior
of the variation of the temperature, of getting information about
the lunar topography with high fidelity. PFor this reason, such
analysis helps us detect small surface variations ag will be shown
later. However, we already have a graphical representation with
the point eX in Figure 5, where the final results of this analysis
show small details on that point which are impossible to detect

from earth, even with powerful instruments.

By this means, one can discriminate between the temperatures of
points situated in the neighborhood of e s becauge in this example,
point e, is located in a flat area too small to be resolved, and
is surrcunded by ridges, mountains and craters. Therefore, from
this analysis, it appears that e, is the top of & very small
elevation, forming part of a small mountainous region containing
numerous small craters. Since temperatures are different for
depressions, ridges, mountains and craters, the temperature at &y
is merely an inflection point of those temperatures corresponding
to the different topographies situated in its neighborhood. For
this reason, when we successively transform observational tempera-
ture date from one point to ancther with respect to the site of
Surveyor, we also obtain precise information about the lunar

topography previously mentioned.

Because of the inability of instruments to resolve small details
such as point e  of Figure 5, the correlations of equation (9)
appears to be the best way to discern the small variations of
temperatures which result from small-scale topographic variations
of the lunar surface. For example, if the successive transfor-

mations of data is applied to a relatively flat surface, the

- temperature contours would be indicated by straight lines since

the radiation coming from a relatively flat surface is uniform.
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Such lines change their shape rapidly however, and have the
tendency to converge as one approaches the mountains. They
form circles in the case of significant craters, but the inecre-
ments of temperature fluctuate from small to larger values and
vice versa when small elevations, depressions or craters are
in the area where the guccessive transformations are applied.
Therefore, when the predicted tempersture contours are made in
the entire sequence of variation, i.e., 0.000, 0.005, 0.010,
0.015, 0.020, 0.025, 0.030, etc. instead of 0.00, 0.01, 0,02,
0.03 etc., one is able to determine a lunar topography variation
that is not indicated on the lunar map. A more complete discus-
sion of these results and their implications are included in
this document,

3. DISCUSSION OF THE METHOD OF SUCCESSIVE TRANSFORMATIONS OF
TEMPERATURE DATA
The lunar surface suggested in Scheme I (see Report 1) corres-
ponds to the Apollo zone of interest for the wmoon. Accordingly,
a map (Pages A-2 through A-6) is presented with the points corres-
ponding to the different numbers N with respect to the position of
Surveyor on the moon. With N = C for the longitude of Surveyor
serving as a reference, we have taken equal distances of 1° in
longitude and in latitude and adopted +10° asz the greatest
distance from the craft to avoid the systematic errors previously
mentioned. In this way, the Apollo zone of interest (at +45° in
longitude and +10° in latitude) fits with a Mercator projection,
whese corresponding numeration is N =0, 1, 2, 3, «..y 90, with-
out over emphasizing the differences between the Mercator and
orthographic projections. However, a correlation must be
established for the number N between both projections if we are
to apply the successive transformations of data for points whose
latitudes are greater than +10°, As an example, Scheme V (see

Appendix) shows that the number N of the point P would not be
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N
N

t
23, but N = 33; and, in the case of the other point P,
9 ingtead of N = 1.

Selection of the obgervational data of Shorthill-Saari* has been
made for the extrapolation within the succesgive transformations
because they are the most accurate and complete data available.
Shorthill-Saari have been observing the moon for several years
using very refined observational and data reduction techniques,
The lunar isothermes chart of Shorthill-Saari was then used for
selecting the earth-based observational data concerning the
temperatures T, for each point considered on the map previously
mentioned, and taking into consideration the difference between
the subsolar point and the apparent disk center. The scan
direction of the radiometer has also been taken into considera-
tion. BSuch a radiometer was used in their observations of the
-2° phase angle of the moon on December 18, 1964. The position
of Surveyor was determined according to its selenographical
coordinates but in introducing the corrections pertaining to the
scan direction and, for a more precise orientation, in following
the isothermic contours which correspond to major topographical
features such as the craters Kepler, Encke, Reinheld, Copernicus,

Eratosthenes and Montes Apenninus.

The selenographic coordinates of Surveyor related from the
Priority Range 1 have been used. These are 43° 26' West in
longitude and 2° 25' South in latitude. Since such coordinates
show small differences with other coordinates given by the Jet
Propulsion Laboratory, then the mean of T between 43° 00!e——
43° 50" , 42° 00'e—342° 50', etc. has been adopted in order to

compensate for errors which would be committed when reading the

*Shorthill-Saari, "Lunar Isotherms," Boeing Scientific Research
Laboratories - 1966.
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temperatures on the lunar chart of Shorthill-Saari., The same
thing has been done concerning the latitudes by adopting the
mean of T between -2° 00'—> -2° K0', =1° 00'-.—» -1° 50', +
1° 00"—a + 1° 50" and so on. In this way, the readings of
temperatures were first made in longitude and then in latitude

for the different points of a given N on the prepared lunar map.

The TO of Surveyor adopted here has been TO = 235° F given by the
Jet Propulsion laboratory in its final report. It wmust be noted,
however, that final report was not at our disposal during the
time the successive transformations computations were performed
and the value of ftemperature mentioned was taken from comments
about JPL final report by the National Geographic Magazine of
September, 1966. An eventual error of the value given has not
been taken into consideration. Using the method of successive
transformations, we obtain the increment of temperature ( 5 To)’
with respect to the initial TO, that Surveycr would have registered
on the moon if the craft had moved across the lunar surface. In
other words, if the initial T0 = 235° B, B is the error and crfPO
ig the increment of temperature corresponding to a point other
than that of Surveyor, then we have:
'

T, - (235° F £ 8) £+ £T
From this equation, we see in effect, that Sﬂ%)is really
independent of E, whatever the wvalue of the error committed by
either the sensors of the craft in measuring the temperature of
the site where it landed or by JPL whenh reducing data transmitted
to the earth by Surveyor. TFor reagsons which will be explained
later, STR)js always positive when referring to the latiiudes.
In other words, the sign "+" for Sih in the equation above
refers to the longitudes with respect to the subsolar point and,
for this reason, it is "+" when going to the Wegt and "-" when

going to the Bast.
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Tollowing Scheme I of Report 1, the extrapolations of data with
respect to the To of Surveyor were made from area to area. To
facilitate the extrapolations, each area was analyzed for points
with latitudes greater than Surveyor and then for points with
lesser latitudes, With the exception of the latitude serving as
a reference, the axis of Surveyor's point was defined in order
to apply equations (9) and the corresponding extrapolations
indicated by equation (10). The point of Surveyor is defined

as follows:

e 0 23 F
8, = by =% = 7 = 2.9 F - 1+008
81 bo, c

Q

For the area A, the axis of Surveyor's point is as follows:

J = s = 0995 3 =gt = 1,095 5 =gy = 1-009
i = 5—%&: 0.985; 1 =-2—O—§-?50—4-= 1.163; 1 =-2—5—§%= 1,010
h = 2—2%1 - 0.981; h = ﬁ% - 0.958; h =-2—5%%3— - 1.005
g = 5%%1 - 0.981; g = ﬂ%ﬁ% - 0.958; g = 5-5%% - 1,005
£ = 5—%533 - 0.985; £ = —2—&%: - 0.960; £ = 53%% = 1.000
e = 5—%: 1.000; e =§Z§%€ = 0.967; e =§%= 1.000
a = 5%%13 - 0.985; 4 = 51%5%2— - 0.976; 4 = -2—3%%55 - 0.995
c = 5%%3 - 0.985; ¢ = —27‘:%%5 - 0.976; o =§—3-§—% - 0.985
b = 5—%%5—2—9- - 0.990; b = @25%3 - 0.985; b = 2—5%% - 0.995

0.990; a' - 55333y = 0.995; a = 53%??5 - 0.995

:
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For all of the other areas, of course, the axis corresponding to
the longitude serving as reference remains the same since they

belong to N = 0 and only, for the latitude of Surveyor, their

1 f t n

n 1 1 n
(8 'y Dy © yorney J )B y (8, Dy c yeen, J )C s etc. vary
according to their corresponding values of T read on the lunar

isotherms chart.

For thie second report, computations have been made from 43° 26' W
(N = 0) to 0° 25" W (N = 43)., The reason for this is to have at
least half of the Apollec zone ready prior to receiving photographs
from the second Orbiter. In this way, the identification, in

this research, of some of the peculiarities found for the lunar
surface can be accomplished as previously stated and the study will
be coupleted at a later time for the whole zone of the Apollo pro-
gram. The analysis, at the present time, is limited to the 924
points corresponding to the range 0 < N <43 in longitude and
-10° € 72 < 10° in latitude in increments of one degree in both

dimensions.

To provide an example of results obtained, and of the method used,
extrapolations are presented in Table 2 (see Appendix) for the
Area A of Scheme I and the overlaps with the adjoining Area B.

The first column contains the T of Shorthill-Ssari and their

equivalence in degrees contigrade and fahrenheit. This is followed
T 1 t n 1 It i
by the ratios (j, j ; i, 1 j...; &, & )A and (a , 2 3 D, b jeess
n r

t n
Js 3 )A . The next column containg the (jn, jn =Js d s ] )A ’

etc., corresponding to successive transformations from (n. , n.
' Jxl) -
,ouo,a A

f
T )A toward (j, i, ..., a)A and toward (j , i
as indifated in Tigure H for latitudes greater than that of

Surveyor. As is also indicated in the same figure, columns
n it

"
(jx’ ix""’ax)A and (,jX , iX peeey B )A of Table 2 (see

Appendix) contains the correlations given by equation (9). The

next column gives the successive transformations contained in
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equation (10) from a, to the point under congideration, followed
by another column giving the correspouding transformations
coefficients 7lT which were obtained. The notation T; is
represented in Table 2 by the column containing the (Tj ) Ti goway
T, )A , etc. in order to recall the points which were cdnsiddred.,
Fi%ally, for reasons to be later explained, a comparison is shown
of the percent difference hetween the T of Shorthill-Saari and
the T; obtained by the successive transformation of data with
respect to Surveyor.

4. ANALYSIS OF TEMPERATURES OBTAINED FROM THE SUCCESSIVE
TRANSFORMATIONS
Temperature differences, which are given in percent in Table 2,
may be better understood by analyzing the difference between the
successive transformation method and earth-based observations.

Briefly, the procedure is as follows:

. Earth-based obaervational data have been considered for each

of 924 points used in this study

b. Only one temperature has been given by Surveyor for predict-

ing temperatures in other points of the moon

C. Uging the method of prediction, the extrapolations have been
made by comparing successively the Surveyor temperature (To)
with each of the earth-based temperatures (T) measured for
924 points

d. Correlations were established among different TO/T to obtain
the 5‘TO which would be registered by Surveyor at any other

site with respect to the site where ig landed.

When these conditions are understood, the causal relations of
varying temperature for the different points on the moon may be

postulated in relation to the lunar topography.
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These are:

a. The observational data provides infoermation about the lunar
topography (e.g., mountainous regions have higher temperatures
than lowlands)

b. Since the correlations of different TO/T use one measurement
read at the lunar surface, the successive transformations of
TO/T from cne point to another resolves the difference in

temperature that we would not be able to detect from earth

C. In other words, as indicated during the discussion on
Figure 5, both methods closely agree on major topographic
features, hut the successive transformations give more

information for small veriations in topography.

For this reason, the S‘TO obtained by Surveyor is, in fact, the
temperature contribution of each point according to its own
topographic identity. Accordingly, the quantity T; = To + S(Po,
defined as "predicted temperature," is the EFFECTIVE TEMPERATURE
of a given site as a function of ite morphology without taking
into consideration the effect of the total temperature of the
lunar bedy over that point. In other words, in this study it
appears that we must define temperatures for the moon in the

following way:

'
a. EBEFFECTIVE TEMPERATURE TO = ’I‘O + Sﬂ%f or "predicted tempera-~
turey" which is the temperature contribution of the poini
considered and whose value is obtained with respect to the

value measured by Surveyor in the site where it landed

b.  RELATIVE TEMPERATURE, or the temperature that usually is
congidered, is the temperature of a site observed and is
affected by the total temperature of the lunar body over

a gtipulated point.
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With these definitions, a discussion of the results with respect
to the earth-baged observations can be accomplished in the follow-

ing way:
Let:

S (TO)N?Z = The temperature increment corresponding to a
L]
given number N where 72 is the transformation

coefficient pertaining to the point considered.

S(TO)N?Z = The same as above but referenced to the point
y
© situated in the latitude of Surveyor (i.e.,

where the transformation coefficient is 720).

S(TO)(N ) = The temperature increment in the
’7Z surveyor .
longitude of Surveyor (N = Q) where
72. is the transformation
Surveyor

coefficient of the point situated at

the game latitude whose transformation

coefficient is 72.

N1ON—1O = The ratio between the number N of successive
transformations and its corresponding transfor-
mation coefficient, but corrected by a factor of
10 because of the length of 10° used for each

arez in Scheme 1,

(&) = Correction factor relative to the S(TO)NJZ and

( 8 TO)(N!’JZ) '

Surveyor

TO = EFFECTIVE TEMPERATURE (or "predicted temperature") =

TO + S'TO .
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For the latitude of Surveyor then, we have
—_ 5 ~
(§7) *
@ = N%:m 50 mnol
R 2
10 (11)
For other latitudes, we have
o)y - (8T)
o’N, o N’720 10 (12)

&= JN(N-10) !
10?2 J (STo)iN,’Q + ( gToj(N,?z)Sur‘veyo

Therefore, for any point on the lunar surface, when related to
the EFFECTIVE TEMPERATURE given by Surveyor, the relative tempera-

ture is:

Trprarve = © EppEcTIVE T @ (13)

It can now be seen that the differences in percent between the
earth-based observational temperatures of Shorthill-Szari and the
EFFECTIVE TEMPERATURES given by Surveyor, as shown in the last
column of Table 2, are in most cases negative. This results from
the fact that the second values represent the contribution teuwpera-
ture of different points substracted from the total temperature of
the lunar body for each designated point. It will be shown later
that EFFECTIVE TEMPERATURES are nesrly equal, egual, or greater
than the relative temperatures when they are influenced by the
radial lines of major craters. Meanwhile, let us congider, in the
following example, another area where the difference between both

temperatures is great enough to better show their variation.
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Tabulated Data Showing How Determined Parameters Vary With
Latitude Along the Longitude 3° 26' West.

AREA D
N = Yo 5 (8T )u,n, = 0,90
) Diffransin in 5T, 2iffrincen dn
Latifinde ’l (6{:‘.) w T SIIcRTHILL—SAARI Lalitude }l (f":J w t—ll:,! smm’-uittz{tsnhﬂi
it [E P B RELATIVE [errecrive N, J(CF)REWTG [REVATIVE [rrricTIvE |

70 28> N lodofo.so llsalasute [ +1,2% [-6,6% | 3 18 B [eol oyt Whofiseli [+ 3.0 % |-46%
o 79 N 00q[0.%7 |i8.7|15v07 | +0.9% |<6.6% | 4 25 B lesleya pve|isa (v 30w [Zcé
5018 N [0.08 |07 [18.0[153.97]~ 1.9 T | 8. 0% | ¢ 257 § [eo3toy3 18,0 [153YI[F 0.7 % |66 %
Yo 25" M 10.07[0.47 10625667 |-0.8% |-8.0% |4 15 B leeyiody [ae|asayy]|r 3.0 % |-6 %
30 18 N |ootlo¥é [ra0|2srve|+05% (-8.0%[7° 25 8 Jaostoys |e(257es |+ 2.9% |-5.8%
2° 25 N |oos|e.4s [avolasevs | +oy % | -8.0% (8% 257 8 |oog (o ¥l [tno|1saye |+ 41% | -4 5%
25 N looytedy javeolwseny(r o ]800 90 18 S |evle 7 |206[286e7 |+ 3. ¥ | -4 5%
00 257 N [0.03]0.93 [10.0]259.93 |+ 0.4 % |- 8.0% |16° 15° 5 loos 0,48 [0.s[25%.93 [+ 3.1 % | ~4.5%
0° 257 S [oon]e 2 [avolrsy |+ 0.4 % | -8.0 % |1 28§ fooq |07 160|251 7] e | ~H5 %
1215 S |oel |6 [anclaseMI [+ 0, H % (-8, 0% (120 25> S |010|0VF (178 (15329 |+ LYY | —-5.4%
Dota. for W amd, Teewative \iﬁ.tm Lollide | Ny [BRh|Wo |aedenior | necPrive {uprcerive
of SURVEYOR accowding Zo qmtontn) —> |22 28" S loor oo 02 )asveo |+ 11% | —4.6 N

The comparison between RELATIVE and EFFECTIVE TEMPERATURE dif-
ferences shows that earth-based observational data identifies
with RELATIVE TEMPERATURES. The magnitude of these differences
iz at most about 5 percent near the subsolar point. However,
this magnitude is due only %o experimental errors. The behavior

variation of both temperatures can be summarized in the following

a, RELATIVE TEMPERATURES decrease from the subsolar point
toward the limbs and toward the poles

b. FFFECTIVE TEMPERATURES also decrease from the subsolar point

toward the limbs but increase toward the poles. For this
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reason the sign "+" always precedes, in this case, the

increment 5 To

c. EFFECTIVE TEMPERATURES are influenced by the radial lines of
major craters while RELATIVE TEMPERATURES are not

d. Also, the increments g To are larger toward the Southernm
Pole than toward the Northern Pole while RELATIVE TEMPERA-
TURES do not show such a variation. This behavior of STO
is due tc the fact that more mountains and craters exist in
the Southern Hemisphere of the moon than in the Nerthern

Hemisphere,

For graphically analyzing (b), (¢), (d), an example is given with
EFFECTIVE and earth~based temperatures for latitudes greater than
that of Surveyor and corresponding to the Area A of Scheme I,

The results from successive transformations are given in Table

3 (see Appendix) where they are added to the transformation coef-
ficients 7& D corresponding to the different N considered, Also
added are the errors AT committed in the successive transforma-—
tions. Since N/100 < Po’ these AT have been computed according
to the first case of equation (8) in Report 1. Also, because of
equations (11) anda (12), they have been corrected by the same
factor. In other words, for a given longitude corresponding to

a given N with respect to N = 0 of the longitude of Surveyor, we

have:
(7)) (z,)
- R N - %
AT = Ty t 700 Tw,q )Surveyor (’ZN * YSuweyor)

We can see in Table 3 that the maximum error from point-to-point
is AT = + 0.0005. For a given point with respect to the site
where Surveyor landed, AT is increasing slowly with N. For the
mogt distant point N = 45 and 'Q = 0,12, at 7° 25' N in the
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longitude of the subsolar point, the error accrued in the
successive transformations is AT = 45 (0.0005) = 0.0225, which
is Jjust a little larger than the maximum error .02 mentioned in

page T of Report 1.

The graphical illustration is given in Figure 6 (see Appendix)
where the logarithms were used to reduce the scale for the
temperatures. Comparison of these data with the observational
curves show that the variation of EFFECTIVE TEMFERATURES is
practically uniform. According to Table 2, the pate of this
uniform variation is 0.01° P per selenographical coordinate

if the radiation comes from a relatively flat surface., With
topographical formations, this rate iz not modified in its
basic value 0.01 but is only affected by a given multiple such
ag 2(0.01), 2(0.01), etc. The multiple is a function of the
type of topography and, for this reason, the EFFECTIVE TEMPERA-
TURE contours have different shapes for small elevations, high
mountains, and craters. They have capricious distribution in

the case of depressions and fissures.

We can see in Figure 6 that EFFECTIVE TEMPERATURES are greater
than earth-based data temperatures at 43° 26' W for the latitudes
2° 25" 33 1° 25" S and 0° 25' S, This is due to small depressions
before and after the small mountains located at 1° 25' 8§ of this
longitude. These small depressions are not clearly indicated on
the lunar mep and an Crbiter photograph will be necessary to con-
firm their existence. At 42° 26' W and 2° 25' S; 40° 26' W and

7° 25" N3 372 26' W and 5° 25' N; 36° 26' W and 7° 25' N, the
EFFACTIVE TEMPERATURES are almost equal to the data obtained from

earth. Thig case of T % T is due to the existence

effective

of more important depressions near larger mountains. T .=
effective

T at 43° 26' W and 2° 25' N3 43° 26' W and 7° 25' N; 42° 26' W
and 7° 25" N; 41° 26" W and 7° 25' N; 37° 26' W and 6° 25' N;
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37° 26' W3 and 7° 25' N is due to the existence of craters in
flatter lowland regions which lack pronounced rims. Most of
these craters are not indicated on the lunar map and only
Orbiter photographs could show their presence on the sites
mentioned. The cage Teffective < T results from the influence
of mountains and rayed patterns (radial lines) associated with
major craters. Both contours have a tendency to run parallel in
this case and the discontinuities of such parallelism may be

described in the following way:

a. If discontinuities are going down, there is a relatively flat

surface in the neighborhood of wmountains

b. If they are going up, the relatively flat surface has sur-~
rounding relief and the intensity of the discontinuity of
earth-based temperature contour is a function of the relief

elevation.

The influence of rayed patterns of major craters on the EFFECTIVE
TEMPERATURES ie indicated on the map showing the portion of Area
A which is discussed in this report. To better gshow the indicated
effect, The sense of the dlfferences between T and T is graphi-
cally represented instead of TO alone. These dlfferences must be
arranged 1n the sequence T LT or T < T—-—-)T NT-—)T = 1
but never T > T—-.>‘I' T-._,TO T-—-}To < T Only a few
lines have been drawn on the map, from which we can notice the

following facts:

a. Between the radii, and with the exception of the very near

'
regions of major craters, the sense is always TO < T

' 1
b. Close t0 major craters, it is always TO a~ T or To =T
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1 |
c. The TO o~ T or T0 = T have the tendency to distribute along

radial lines normal to other radial lines

1
d, The T_ & T situated or normal radial lines in the neighbor-
hood of major craters are due to relatively flat surface

surrounding higher and lower elevations

e. For radial lines other than those normal to each other, it
ig easy to recognize the kind of anomalies that occcur onm
lines where the sequence must be T;<<TP, at least up to
arcsg adjoining major craters. These are anomalies

1 ) '
TO > T, T az T or TO = T of the sequence already cited.

A deeper gtudy of thig effect will be made in the third report of
this series,

USE OF THE SUCCESSIVE TRANSFORMATIONS TEMPRERATURE RESUILTS

FOR SELECTING LANDING SITES

In view of the fact that the EFFECTIVE TEMPERATURES are a function
of the lunar morphology, the opportunity has been taken to use
them for selecting landing sites. The intention is to do this for
the whole lunar zone of the Apollo program but, in this second
report, only the latitudes greater than that of Surveyor for Area
A are considered. The application of the SECOND STEP suggested

in Report 1 is shown in Figure 7 (=ee Appendix) where 72 s N,
Slope of TO are plotted according to the data contained in Table
5. In other words, Figure 7 is the graphical application of
Pigure 1 of Report 2 after translatlon of the P and P into the
corresponding ratios T /T and T /T mentioned in the beginning of
this report. With regard to the sites proposed by NASA, the
application of this wmethod is considered easy since the Apollo

zone is analyzed for every degree of selenographical coordinates.
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In Figure 7, it is shown that the data plotted on or near the
slope of To corresponds to the following points: 40° 26' W,

1° 25" 83 39° 26' W, 0° 25' S; 3B° 26' W, 0° 25' 3; 37° 26' W,
0° 25' N; 36° 26' W, 2° 25" N; 35° 26" W, 1° 25" N; 34° 26' W,
%° 250 ¥ and 3%° 26' W, 4° 25' N. For latitudes greater than
that of Surveyor in Area A, such sites barely separate the two

following lunar regions:

a. A region to the South of Surveyor where ridges, rifts and

small craters are abundant

b. A region to the North of Surveyor where mountains and pro-
nounced craters are also abundant. The area separating the
regions is practically a flat surface broken coccasionally
by emall craters distributed in some sectors of this line of

separation.

The expression "good gite" was used in Figure 7 to designate the
sites with the following selenographical coordinates: 40° 26' W,
1° 25' 83 39° 26' W, 0° 25' S; 38° 26' W, 0° 25' 83 37° 26' W,

0° 25' N; 34° 26' W, 3% 25' N; 33° 26' W, 4° 25' N, In these
gites, the relatively flat surface has the same aspect as that of
Surveyor's site, The point 36° 26' W, 2° 25' N has been
designated as "next best' and it is close to the crater Encke B
and relatively high elevations are near the flat surface.
Finally, the designation of "last best" for 35° 26' W, 1° 25' N

is due to the fact that the site is located cloge to a ridge.

However, the slope of TO in Figure 7 indicates only what would
be the most convenient site for landing if that portion of Area
A ig determined to be of interest. In other words, the slope of
To not only indicates the site having optimum conditions for the
apacecraft, but for the human being as well. This means that

other good sites can be selected with respect to the one where
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Surveyor landed, but not necessarily in the same portion of
Ares A under consideration. For locating such an optimum site,

it is necessary to proceed in the following way:

3. Ag indicated in Figure 8 (see Appendix) the peints on or
near of the slope of TO are placed on the lunar map to

determine the arc extension covered by them

b. Since the minimum given by the increment temperature
( STO)Surveyor = 0.00 and meximum of the ( gTO)P = 0.17
are the limits of such an arc, then one determines the
angle /9 corresponding to it and whose tangent is equal 1o
unity. The locus peint O of the arc P:P8 is the site we
seek, having, with respect to the site of Burveyor, the

meximum conditions previously mentioned.

The locus point O of the arc P:\P8 is situated at 46° 55' W and
12° 52' N, between the craters Marius A and C. The relatively
flat surface is extensive and appears, then, to be an ideal area
for landing. The RELATIVE TEMPERATURE is also lower than that
corresponding to the site where Surveyor landed, as will be shown,
It is noted that the site of the locus point O is almost out of
the influence of the radial lines associated with the crater
Kepler. If the arc P;-\P8 hag not given a locus point completely
out of such an effect, it is because of the presence of more
abundant medium diameter craters and mountains near the crater
Marius C. However, the locus peint is protected hy the crater
Marius A from the temperature effects associated with rayed

patterns in that area.
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6. EFFECTIVE TEMPERATURES ISOTHERMS OBTAINED FROM TEHE
SUCCESSIVE TRANSFORMATIONS
To better show the capability of the successive transformations
method to reselve small variations of the lunar topography, only
the increments é‘To are used to draw isotherms in the following

way:

a., With the purpose of examining the general shape of contours,
a rough isotherm chart was prepared for one half of each area
considered on the western region of the Apollo program lunar
zone, this hall was then combined with the isotherm chart
for the area in the smaller latitudes. As an example, one
of these drawings is presented in Figure 9 (see Appendix) for
latitudes greater than that of Surveyor in Area A3 points

appearing as anomalous are indicated by A, B, C, D,..., K

b, The two halves of each arez were put together in order to
join the corresponding isotherms; necessitating a second fit

of the drawing

Co Finally, all areas were put together and a third fit was
accomplished to obtain the correct isotherms for the cited

western region of the Apollo program.

A transparent master was prepared for the final isotherm chart and
superimposed over the lunar map presented at the end of this

report, For latitudes greater than of Surveyor in Area A, the
remaining anomelous pointe were indicated with ovals; the same
method was also used for smaller latitudes. These points are
located at the following selenographical coordinates: 6° 25' N

at 43° 26' W and 42° 26' W; 41° 26' W, 2° 25' N; 1° 25' 8, 42° 26' W;
2° 25' 8, 41° 26' W and 43° 26' W, 3° 25' S. No attempt has been
made to correct the contours in sites which did not correspond to

the shape of lunar features. For instance, these contours do
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not follow the topography in: 36° 26' W, 4° 25' N (the crater
Encke); %6° 26' W, 2° 25' N (the crater Encke B); 40° 26' W,

0° 25' N (the crater Encke E); 3%6° 26' W, 0° 25' N {the crater
Encke C) and so on. The reason for not correcting these con-

tours resulis from:

2. The desire to do a first analysis of isotherms using only

the results given by the successive transforumations

b. To use the results obtained from such an analysis to later
study the sites mentioned above and, also, to determine the
nature of structure and couwposition with respect to the

major features situated in their neighborhood.

A study of the lunar wap which contains the superimposed contours

of isotherms (see last pages) indicates the following:

a. In the Apollo zone of interest, the contours have the tendency
to become parallel approximately every 3° in longitude. A%
first, it was thought that this was due only to some
"mathematical effect" of formulse used in the computations.
It was later realized, however, that this pattern is due to
the lunar topography iteelf. In effect, most of the time the
lunar map shows distributions of features, such as elevations
end craters, along the parallels of these contours. Because
of the fact that the lunar zone of the Apollo program is
roughly a rectangular surface, then the distribution of con-
tours only appears parallel in this =zone at, approximately,
an interval of 3° in longitude between each group of such
contours. However, when going beyond +10° in latitude, this
distance progressively decreases and, for this reason, all
of these contours converge toward the poles. Before and
after each group of such contours located in the Apollo zone,
the EFFECTIVE TEMPERATURE. values are not continuous; when



Date: 1 Feb 67 NASA/MSC Page 27 of 32

Houston, Texas

Document :671-40-0%0
Report 2

moving North and South, it is found that the sequences
0.11—s0,11ea0.11, 0.,12—2»0.12 —>0.,12, 0.13--»0.13-->0.13,
0.14-—»0.14-—>0.14, etc., for example, do not exist but are
supplanted by the sequences 0.11—0.11—20.11, 0.14~—0.14—>
0.14, 0,17-20.17—» 0.17, 0,20—>»0.20-—2»0.20, etc. Unfor-
tunately the length of this second report does not permit a
deeper study of this peculiar distribution of features across
the lunar surface. However, this will be done in the third

report.

Isotherm contours, corresponding to the latitudes between each
of the groups mentioned, are distributed at constant intervals
of 0.01° P per degree latitude; only the multiple is modified

according to the kind of lunar features encountered. In

gpite of the length of this report, one can briefly describe

the variation of multiples in the following way:

(1) If a relatively flat surface is found, the EFFECTIVE
TEMPERATURE contours have the tendency to remain linesr
in the same latitude and, approximately, between every
-3° in longitude. This indicates that the lunar radiation
ig in this case, uniformly distributed. Because of this,
only a factor of 1 affects the values through the dif-
ferent and the linear tendency remains so long as the

lunar topography remains the same

(2) When approaching a mountain, the linear tendency is
modified by a factor of 2 and the contours are convergent
between the preceding and feollowing values of the
EFFECTIVE TEMPERATURES



Date: 1 Feb 67 NASA/MSC Page _ 28 of 32
Houston, Texas

Document :671-40-030
Report 2

(3) On a wountain, the linearity completely disappears; the
path of a given contour is only affected, in this case,
by the path of the other contours which are in its

neighborhood

(4) Because of (3), the contours have a tendency to adopt a

circular shape in the case of significant craters

(5) The contours diverge in the case of depressions, in the
reverse sense as mentioned in (2), The affecting factor
is varying in the following mamner: 1.(0.01); 1.2.(0.01);
1.2.5.(0.01), etc. according to the importance of

depressions

(6) The discontinuity of divergent contours, such as 0.05 —»
0.04—» 0,03 —0.02 —»0.03 0,025 0.03—0.04 —»0.05, is

due to the exisgtence of craters without pronounced rims.

c. From the Surveyor location to the subsolar point, and with
respect to the latitude of Burveyor, the isotherms display a
tendency to adopt the shape of a reversed "C" and are only
modified by rayed pattern craters. This reversed "C" shape
ig clearly seen from Surveyor's longitude until about 27° 26!
W, where the radial line effect assoclated with Copernicus
becomes important. It progressively disappears between
27° 26" W and 14° 26' W because the rayed pattern also
disappears. Between 14° 26' W and 8° 26' W, the reversed "C"
with the region 19° 26' W——»14° 26' W; however, its shape is
now affected by the rayed crater situated near Mosting A.
Between 8° 26' W and 3° 26' W, such reversed "C" is again
geriously modified due to the fact that the influence of the
rayed crater near Mosting A is stronger but its shape finally
reappears between 3° 26' W and the longitude of the subsolar
point., One can also notice that between 19° 26' W and 14° 26' W,
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the modifications suffered by the reversed "C" are different
for greater and smaller latitudes than that of Surveyor. In
effect, such modifications are much more pronounced in the
upper latitudes because of the rayed pattern of Copernicus.
They are slighter in lower latitudes despite the presence of
the crater Fra Mauro, because this crater does not have nearly
the same pronounced structure as Copernicus.
T THE SMALL LUNAR FEATURES PREDICTED BY THE SUCCESSIVE
TRANSFORMAT TONS
The variation behavior of multiples, meuntioned in the preceding
section, is the characteristic serving to identify differences in
the lunar topography. This characteristic is especially useful
in identifying the type of small variations discussed when the
contours are exceedingly close or, as we have previously seen,
when such contours do not fellow the shape of a lunar feature as
shown on available lunar topographic maps. Where using multiples
for such purpose, however, it is convenient to study a restricted
sector, especially to study in detail a site which has been
selected for landing. It would be less practical to use the
variation of wultiples to study the large areas such as the
western part of the Apollo zone., For this reason, an idea pro-
posed by Mr. Roland R. Vela, of the Mapping Sciences Branch, has
been followed and another transparent master prepared to represent

graphically the variation behavior of multiples.

This transparent master of Vela has also been superimpesed over
the lunar map and included in the Appendix of this report. The
increments STO have been multiplied by a factor of 100 and are
given only contours having a basical difference of 5/100. These
heavier isotherm lines allow easier separation of values. The
drawings corresponding to the cited variation of multiples have
also been prepared in such a way that they way be more easily read

by people familiar with the topographic contour mapping technique.
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In this way, the proumpt identification of the small features, not

found on the lunar map, but shown by the successive transformatiocns,

is facilitated. Preparation of a ligt of such small features for

the half of the Apollc zone of interest considered in this research

would require excessive time. As an example, for Area A, in Vela's

drawing, the following predictions can be wade:

B

There must be a depression with two small craters located
approximately at 43° 26' W, 6° 25' N and 42° 26' W, 6° 25' N.

These two swmall craters are without pronounced rims.

Starting at about 45° 00' W and ending at 41° 26' W, between
3° 25' N and 4° 25' N, there must be a small ridge that ends
abruptly at & feature seen on the lunar map at 41° 26' W,

4° 25" W,

Another depression must separate an elevation seen on the
lunar map at 40° 26' W, between 1° 25' N and 2° 25' N. The
depression is centered at 1° 55" N and a small crater without

pronounced rims is indicated.

A small elevation must exist at 41° 26' W, 2° 25' N. This
small elevation must be an obscured continuation of the less

distinet crater rim of Maestlin R4,

A small elevation and small crater without pronounced rims must
exist at 42° 26' W, 1° 25' 8.

A small elevation with some small craters without pronounced
rims must exist at 41° 26' W, 2° 25' S,

A small elevation with some swall craters without pronounced

rims wmust exist at 42° 26' W, 3° 25' S.

A small elevation near the crater Flamsteed A and with small
craters must exist at 42° 26' W, 4° 25' S.
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i.  Because of the tendency of countours to diverge toward the
West, the features identified at a, &, £, g and h must be

accompanied of depressions.

j. A small ridge must be present at 44° 00' W extending to
40° 26' W between 6° 25" S and T7° 25' 8. Small craters are

indicated along this trend.

k. A gmall mountain must be the main body of the crater Letrone
B since this crater is the locus point of convergent contours
between 42° 26' W—3 40° 26' W and 10° 00' S—>»12° 00' S,

Tdentification will be made, within the Orbiter Photographs, of
the small detalls given by the successive transformations of the
lunar topography. The purpose is to make a more extensive study
on this subject from an astronomical point of view.

THE PREDICTED LUNAR RELATIVE TEMPERATURES WITH THE SUCCESSIVE
TRANSFORMAT IONS

Through the preceding explanations, it can be seen that RETLATIVE
TEMPERATURES are predicitable by the successive transformations
method, TFor example, concerning the landing site suggested by
;? » N, slope of TO for latitudes greater than that of Surveyor
in Area A and with respect to the Surveyor site, we have the

following data:
“5'5 ( STO)N,

N

L

Since the locus point 0 is at 46° 55' W and 12° 52' N, and out of

0.14 7?0 = 0,01

0.22

-0.03 (&TO)(N’??) = 0,17

(gT.)
S ° N’7?0 Surveyor
the rectangular Apollo zone, we must then introduce the correction

1?,/220 between orthographic and Mercator projections, Also,

because the locus point 0 ig situated to the West of Surveyor's



Date: 1 Feb 67 NASA/MSC Page 32 of 32

Houston, Texas
Document : 671-40~0%0
Report 2

longitude, equation (12) becomes:

. (-) [('N) - 10] ~( JTO)N, - (JTO)N,??O
1072 - (5TO)N,.}? - (S To)

(22

10

N7 sSurveyo

Thus, Predicted T = Predicted EFFECTIVE TEMFERATURE

1]
TO + L)
= 255° 14 F - 11°.82 F == 223°.3 F

RETATIVE

~ 92°.1 C

If we consider now the flight of Surveyor III, ascheduled for
February 15, 1967, the predicted RELATIVE TEMPERATURE is
263°,48 F, provided the spacecraft lands at 0,67° W and 0° latitude,

The predicted REILATIVE TEMPERATURE becomes 247°.49', however, if
the spacecraft is launched February 18 thru 22, and lands at
22°,75 W and 3°.75 S.

Yote
The above predictions were made on December 9, 1966.
This fact is established in order that the accuracy -

of the described method may be later assesged.



Date: 1 Feb 67 NASA/MSC
Houston, Texas

Document:_671-40-030
Report 2

APPENDTX



Date: 1 Feb 67 NASA/MSC Page _A-1  of A-28

Houston, Texas
Document :671-40-030
Report 2

T o Spnchos gien 4 mumd_xl-t“uu : :

EAST

o

Yoo dark points mwarlmlzf; K>

xanoﬁyuwdgieia%rwuwflﬁ.md%paﬁngJLn %?b-

o\ Gou ﬂéﬁeafép wo am, =

F!r' EQZZiaon,ko AaAITE OA {%@ e Jxﬁun, Loe., Hhe walio Bedween, e

“{: To w.mrum.cﬂm? TWWWWM n
tﬁ_::{?/a-, /“\\ : i~

SURVEYe

S08TH

e I ORI R BIE R i—“'l'ri“ e
i ] ] " W

S T T T

WEST




Date: 1 Feb 67 NASA/MSC Page A~2  of _A-28

Houston, Texas
Document :671-40-030
Report 2

—_—— — L M%J@ KHNEME | o
d),.g.,.n,.i Seana r.udb Jbt Py

- “Nevrth LR S oy ';qigi
_ s wf.‘ -,.\\

%'}10_‘;“%% 42 9 g 39 a4, 37" w als" M 3 a 31" 30t g

ot T 1N P I I R

L 4
197

oy

1]
&)

]
a&

§;

v
g

y

&
&

B

L)

WEPODAGS
LIRS

iﬁﬁﬂm hI I\ 41 0 el b [

{ag* 3 3¢ 33’3)3‘3\ A :.qO'w i

IS S oy~ ]

s,

Mep of the Moon Containing the Points To be Observed, Whose Data Will Be
Reduced by the Successive Transformation Method - Part T



Date:_ 1 Feh 67 NASA/MSC Page A-3 of _A-28

Houston, Texas
Document :_671=40-030
Report 2

SCHiﬂﬁ

Nt
Wy L:gm- 2w’ 18 o v 0 1 w ¥, n.° w9 T
A o . W, v, }“‘ "
! J"( el 7 —;(»-LN p.. L ':- ‘ il (,'\1

Map of the Moon Containing the Points To Be Observed, Whose Data Will Be
Reduced by the Succepsive Transformation Method - Part II



Date:__1 Feb 67 NASA/MSC Page A-4  of A-28

Houston, Texas
Document:_671-40-030
Report 2

- ,;\4_ (Y )
)

Oﬁiv“% S’ﬁb %Q

xf*”ﬁ@%%&’?g Eh w&f
adeiitis ao4 e
x’ﬁi“'i&?‘ 3 ¢&. ai -.a\‘ g

J?\ ‘h b

Map of the Moon Containing the Points To Be Observed, Whose Data Will Be
Reduced by the Successive Transformation Method - Part IIT



Date:__1 Feb 67 NASA/MSC Page A-5 of A-28
Houston, Texas

Document:_671-40-030
Report 2

MMW‘;. HEME |
0,0,0,..,® ,Qiuyna rﬁﬂah ﬁkt iia.nuéumg%f :

[ \ \ W \‘ - * I
\) E‘\ . ‘18‘\ m*’ " 1l
=F ('Imhi}rx T \! 1*

'
i

COMLY
\‘\ 9} r ‘ : | ) s
]! “ ) L . ] ? 1 . f- : .
RN gy . 3 g . . A o Wi L
\ \L-'. Y ; T T et
A R N T R SR P ' o .

AL A o o o
A HLe 60 0-0-9-0
WS mfﬁ sg'tfz -0 s

z ""3@

" ﬂ%ogz NS B
] L

U} el ﬁ@ Qﬂ @ g I’:,FL ,
aagm @F" “’Q“S"Pa? by SlewB
I .b- ’
m@,, TR ﬁ@"‘n *@'

J‘!ijgﬂ%;:ag’ﬁ &3y ‘! S £D Q T‘ 7 p\ ;T
)£~ @ ' & i r
»ég 3% ‘w AT (m;.. &y

! )
i / - P
[2
b A

Y
ok

TRE TN S ' SN A\.m_
i By «m AN

Yy 15
!§§§E§!i2!!i% 1?' r-xr,‘I.!:Hl:ggﬁrﬂi'i'!s:J' 4
63 ‘j!.’1 “{5 ” {%jﬁ, “Eéj 73) 1""" i

) |5° Btk ""q':." P, G 2 x_gua C RO E R

0
N ¥ [ \

‘1 = (\ L ﬂ'll" ':.}?\ e, s\}t, q? S T

LR P

Map of the Moon Containing the Points To Be Observed, Whose Data Will Be
Observed by the Successive Transformation Method -~ Part IV



Date: 1 Feb 67 NASA/MSC Page A-6  of _A-28

Hougton, Texas
Document: 671-40-030
Report 2

—_ Mw%«im SCHEME |
@,@,@,...,@ Aeam M

t -' v HU l i
" ; o $ ¥ ‘2 ﬁl ﬂt
3:%33{ 3y ase e 'fo" w*‘ @E ' . Rl L
= ’ AW

] '1l|l\.

oy

N — MI

Map of the Moon Contasining the Points To Be Observed, Whose Data Will Be
Reduced by the Successive Transformation Method - Part V



Date: 1 Feb 67

NASA/MSC
Hougton, Texas

Page A-7 of A-28
Document:_671-40-030
Report 2

AN\

///// /],

AN

AVAVEAVEAYRA R \
1° 200 M 00 S° o T e
\‘ W W W U W WA \

- -
-+

)
12 L} 18 20 {azx AW 1 Wik n 3L [l
v ~XT -~
2] 4 N, 1
A | A, -
b ]
S, NN FiI N, N,
h AL v = BN (1)l 3
At

( AN
p m
I -
2T X
SRV ’ B TV - - k
\ WP AW |
i) L
]

‘\\\ NAYY

J f af so

N

N

\\\

NN\

Scheme 5 = Correlation
the Mercator

of the Number N of Successive Tran
end Orthographic Projections

gformations Betwsen



Lliladh of

SURVEYen

Date:_1_Feb 67

NASA/MSC
Hougton, Texas

Page A-8

of A-28

Document:_671-40-030

Report 2
TABLE
2eama ponts ogﬂxemmﬁawu}nﬁ.tmvn&n%ﬂem Aaend B Mﬂmm%mdmeudwﬁ.
SCANS POINTS WITH THE NUMBER | ® Lomgilacde 42" W W
j - ﬁ'“ft‘ ' VL LA ‘___l_lL' - _ , P __N_ﬂw.m,mth
dalitucde L koo | F ¥ | & T-L;‘:ﬂ"x" 700 3% Ylé ng'Pa""lgrPa"" 100 | (S hothill-thocn! ) - umEvOR
708" N {yeeyliiny fiacr [RREG 2 bae] o, 1282%  fota|assngeamarsiy | — 0.42 %
' myr_ h P il _E_ 1 - ] L v
Lttide | St ol | 40 Vii | 77 L =i [ [Tom Rt N Pt 155 |t s
6 AN oy |y fuare (SRS barr| 0.0 1 i1 |2ase2i2ia 3s02 | — LYY %
) P 12 N |2 in 7 —
dattuds | it |20 et b e Thea, [ Toer ¢ 25 [ o d
L - m i x oo | LA R To LSBT aodl-amEed
SO AN (3553 ] 1s 2 gy [ it o] 012288 fedfaspnarmnn | - LeY %
bt "9z L - N e [ v
Lotiticcls W-z{%ﬁ& $ || % Ne et '19 1;,'?0“?.9')9* 100 m%,&’grmgud)-“
YO N |eas s fon sylasiisi 22 i 0, 1iaey  Joao[rasiay mussay — 1,84 %
. ] P 778
datitud | giimtn ol | £ | P hek ] B[Ry L= b [l [Tpm Aoy v s | et
S R I N - o e ) IS T P — 14l %
’ LI P X - N [Bf in pocsnt Slnam
Lttich | ot g | 2 |# |aga |4 s Loty [ [TarBo, o 2 [ i promtllons
< L
2° 4s'N ;33,(,-, ,,.f-, n:.,‘%;—:} ;’fﬁlpa'f 0,0930¢ 008 [235.08272 235,02 —1.Y1%
Mol _P.-.-= ¥ - N (L, in porcant
Lafitude | pergunetios, ot | o P Nded, o, R i L L N VL Rty A o
[} * o
AN s 197 usnve G nr| ] 0.08072  [007|235,0706 % 135,07 - LY1%
- P _ - N ! ]
Liitide |diodisiiab | € [ [ese e [ 2= o e [ | Tpen 0+ 5 & wwfowend
0" 1 N|sunr |11 | |omsoe] 225 [oog| 0,070¢3  Josi|23s.07055 e 135,07 -1 %
zlrwr.uatou ) P ¢ N v/ O f‘M&l
Lttide i astes | 618 |64 |4 Lk ok | T 2B+ R s c&f&mr—..
0 K ° K3 —_
@ ws 327,7 ,,.f_-, WYL ;%;f@;"aﬁ’i :,:f;; 580 v::;-= =0.0594p [0.08 T—_’_-ﬁs.asvf"-’ 135,04 —-L41Y
. ' P 5 = N SE. im
Littide il | 2 |2 oved 2y |2 <Soxeian [ [Ter B o 1B e |olyin e e
: [
1° 287 | aauy | iay s felas il c.ovge0 ooy|vsomsyes 13,00 —-0.% %
walioe oftes | q | p lo.pla |2 oFe, =t _ LT > v
- W % ua ‘gb :)‘ga L Zo 'waa }l% —T;a“%+}lﬂ-gao+ teo (MM‘ $ ]
2228”5 |380,3 [ 113, [xaon [omsfmnts| 99| 004000 o3| 13s.0rae3 v 235,00 —0.42 %
% n v etk ] -E__ B " __f_ » = N 7 .iupmih
Latitids m @ | Pl |Gy 'h""za'x 100 % )la.” T;x'PO"',IRf'H'-"*m m—w-mml
L] [ ¢
FAES a1 foen [z jows| 0.04975  Jooyfissosgesmrssoy | —0.75 %
L] P | ] ‘ » &
e |G GET |80 |8 18 |62 |5 T8 = 8 W Ty M s b e
Yo 28" S |4y 3y oo |s s 225 fows| 0,059 70 0,05 (135,059 75w 138,04 —-0,YY %
W&Fﬂ El LR P AL, ST I T',P+}l P,_N__'\’ o dm S
[oftude | Mhottitt -sdoiri | = | % [S5% |€x Qo L5 = Tk 'L» % To” LS T 100 Khthill-dinont)- Somarmn
- oK | t¢ 9F 235 |eis| tys £07L{55 23"”3 ~ ’ 0 'r”f't
§'15'S 1864 | 1137 [13eaz)iorm frew|tae Lois| 0. 0,06 |135.07390 % 135,07 -0, |
) . P w_ & N UYL i ot il
Lty W oA |d Lok | dy T@.‘E‘fx‘md, N[ Tz =Fo+ R Brs a7 (ifmu-,&..d)—m
TR |
¢° 28’ S 3877 ”,f:., 1;:4“:—%33&3% lo7s| 0.086400 0,07 | 135,08525 2 235.08 -, 41 %




Date:___1 Feb 67 NASA/MSC Page A-9  of A-28

Houston, Texas
Document: 671-40-030
Report 2

TABLE 2 (conlinuad )
cottide | Jeopmsontls |2 0 o 12 |2 T8 = 2 N | TeRlele Gy il semmre
135

SK [°C eF {e3s |aas

7° 28 S |ags.y (1127 2v8ctoysdiver iae 8971 0. 08Q73 008 |135,68976% 135,09 + 0,05 4%

. " » 1] "= . _ii_ edm .&h
datitude W ¥ pt ‘f X L= w0 rL\" -Qx'P"”l.f'Pf'* 100 MMM
8728 S 3ty s zsf,zﬁ%;‘%ﬁ Loa] 010020  Je.0ff2s 10018 ® 235,40 ~0.43 %

» 1| » W n '
Latde |mdaa ¢ ¢ 5| & w S R A T I T AT e
9° 25" S [y by iy hae e s, 25 hos| o0.1t500 0.0 |35 11460 & 235,11 -0.¥2%

N[ B, im puscon Sl

138
3. (236,02 [3TMVE,8234, 42
‘g‘)

ptitde bpmgatine o | g2 R0 | B o T Thmh | 0 Te=Pot Lo 125 it ) soevrma

10° 25" S |393.q | 10,0 |aaniafags fesefzsnsa |51 u,;o 12708 [0 35269923502 | + 102

..F;.‘ TANT] PN 13 e - L PL N W‘h
Latitude m ol ol e A AT Jh" Lt Lo T;’}'%”lr‘e-“"' 100 |{hrobhil dacel - sutrvawa,
s

I 25 S [agv.s |1it, s [an ofGnafo s oy 01167 Mg 23511774 % 235,12 ] + . 03%

} "n| S lew om -”'__P___ XTILL ] vin
cuttde [T B [ 471§ lieiz| &8T5 Eimiod” | TR UgoBor® o s s
oK *C o F 235 1235] 238

10 28" S |3ge.y [1in o Lac2|iong lonslines 000 813000 0.2 ]235,13000 = 235,13 0.1 %

SCANS POINTS WiTH THE NUMBER 2 ! i‘m.szz‘z@g Y1° 26’ W
Iaﬁﬂl.de M‘ﬁ d.’ 33 ' j'n ?x [3‘ ) a;( rz’? E:PO*JI}P& 100 - M)u

o 25N aK ec 4F Jays |zas| 23
7 LR 10 BN SR FESYHE 2 e Sy PYTINTY

2.904 0‘ 11656 0,1 235, 11878 9 235, )3 ~0.%2%

, iunrmntt.u% i .o, ' _E.; LI 'fJn,-mumfm
Latilude | ghoithilt -Boans | % |4 [S | 45 (M7, {28 tog %x )lx'. Aoy P ,lP * T MO ol thitf-Sacni)- sapveny
602N | or 2l fassel sl 238 bl 0.10872 [0, |13s.4117 22051 — 1. 40%

He {1 ap9 1009 138,44

' 1 qfin .7 -
Lotlbude W A £ hzh. ,ﬂ,x % =Ih= |oa‘g- 'll; _Ef&""l],a\"'r_l:? I;ﬁ‘”#ﬂr:.:}m
g,

o
=
o
[
°
-

b] LFE] 5_3_5 13§
SN 359 s g s 1000

5 o = -
owpd ] Provwr st §2.000 0.0 | 235, 12000 =235,12 2,28 %

.
K5
=

b - 1«'”.4'&& m
¥19 3 ‘3& 'z?‘x“u_oo' % TL? 1;;&*%%*% Mﬂ:@—m

5
|

oK e G |OF 35|23 3
Y7 25N 57,7 |119.7 [asse sravjive g | 408] 0. ”038 0.09{3509072 % 235.09| -1 HI
. 4 N % in Sillnsn,
Lalitude | S oy !E_,;‘#“‘ “ 4 L *ﬁ i =5 Th Pt Nl + 05 bt o) - semmne
Te K | °C | °F 15 |ass]aas ~
302N gy 7 [, 7 st |oeiclmedne g [0 | O.t0l0l 0,08 | 235,10080 & 235,10 -1, Y1 %

5
%ﬁé

; N B i parsan Gulimen
2|2 eeen| &, (7T Za.( o | W | T PRt o5 fatottittstons)- wmmme

13g (335 | 23S ! o~ -_—
2 1N (ya7u7 | 114,7 v o ki g 1218 o.owez 007 [235.1126 2 235,11 LYY %

wmpeniding ) P N |2 b
Lotdude b thE d’ lded. dx ﬁ{‘iﬁf‘d‘{: ’Lﬁ Ttﬁﬂ:*'ldﬂﬁ'rs; MM'

o 3 e K °C |oF 135 (135|238
P28 N (358 9 [115,9 [tvo.0fmaml el it

o
x
©
o
o
hif

3,

bdss| 0, 07880 9,06 (355,07¢10 235,08 | ~ 2,30 %

t ﬁ P b W:t‘n 1
[:t t E!! Y - —— = em—
Shocthill —ﬁ L L7 e Ly 'L;zzs"'lw Q}:« L‘P +'Lb mo 7 i
oK °C [9F [13g (235] 13§
¢ 2N 388.9 11159 |weér i?qum—m,_ ed9s| 0.06895 5,05|235,06925 25 335,07 -1.3¢6




+
waviver

Date: 1 Feb 67

NASA/MSC
Houston, Texas

Page A-10

of A-28

Document:_671-40~030

Report 2

TABLE 2 (.CMM)

tititide | eibs | |8 [ | 4 [y Tt b |y | TR Nl iy - o
¥ oK o a 3 ]
0°28° S | yasalnSqlomel2ilomdtloom| 0.05886 oo™ B.059 24350 - 2.3 %

k] ! T -P—- - = - < M—
Lottuds Mﬁfi 2 @ [apan| o | =) o= 5 No| bhtla P*To? o) - SRR
‘0 2.5’ S 3;:'q I‘IJSC,Q Z:JF“z t::_fq{:ﬁ:-vi'% 0,471 ot 0'{9 &5 0.03| 235,04 1387 235,05 - 2.3/ ?o

‘. - __p___ ___ - N "“y"h bfh
Lttude | Jrmipstios of | @, | b for 0o |70 =107 @, [ Wa | Tay= ot T R skttt e somvpit
2° 255 |y aialine 2 lan syl | e 1008 0.0%032 |00 |W5,000ne 235,08 ~1,87 %

» y [ »| P n & _n [ETHEM st Diligaan
Latitude M @@ @eap| &y |aoTa= el | Manl Tay FoNarhe® o kil ) -sumvrvon
¢ L +
3 255 (3503 |15 |isnsiinfnnlisner|098!] 004905 |oo3 B 0Y Y Imse]  —1.87 %
. h"“r““ﬁi% » e » _‘_’___ n_ b gn - N ’#mrwm
Lalitude BRodhill - 2o00d £ |4 44 '83( 'U”-zﬂ"'m 1?-}” -];;-'JO* “E;"* 100 |(Sheethilf Hhocnt) - SURVEVOR
K 3 o
Y0257 S | o e haswe | et 2 bges| 0.05970  lnod] 23503980 nsor| —1,Y3%
YN PR R I LB, o B . N % im 7 —
fetitod .W! b, 11 :“{t.“.c Lo Ly | T Zf}’r-r-‘g&, L E;‘R*l..&*',;;(m-ﬂmd)-sumu
¢ K ¥ ¢F
$925° S [agga 1rss Jaxd o | matl ey |0989) 0.049 %5 loos|2as.0e0ys mass,07 - .81 %
" MW P L » _2___ g » H H+ dm porind Lolwsen
Latituole W-&ﬁ 7| d' e d, u-'zd::f_oidx N "’P "Qaf”&"m rm-dmi)-suum
0 ] oK e F (31
615 S 1 e [isq o (| 222 o0 aar?eo 0,04 ’“o-/q'vomssea -2,30%
». » : . { .ﬂtm
Ltitude |t |22 e £ || e *uu Yooy [ o (T =B Nt 75 :M’i‘&‘w)-m
¥ o K o
7° S 3843 ,,;3 ,:9!:-.,;%}‘;:;‘—'1:‘; LYY 0,090 26 0.07 [235,09098 = 235,00 —-1.859,
'bm,wuﬁvu w prla | go ——-:. )0 M| Lclivam
dotibicd W—d;ﬁ £'|F et ‘)ex L=z Q,f" E%”?;»l}»*m  don o) - SURVE
95 s OK | 9c fFofF |ansja3s| 23S
8 387,05 H14.,05 | 137,29 [1ov [vaey 1237.29 1,031 0.!031’0 0,08 | 235,10 8~ 235,10 —0.92%
wl ke . w | P con H g _ LR 2 Litivesn
Lotidude M ¥ ¢ [t * 719"{ Y ’lﬂ” E'gwf’g’ﬁﬁ Sk tfall tdmail )-SRV YR
4 ’ oK eC |oF 235 :
gorsts 39675 | 12,7 |asw.ge o ot rerrn (G 1l U TICK U L JECEN T LT R RN +0,05 %

. umfwﬁuuaﬁ.‘a W 51 |gn oo v | P » _ N | B pancint fcamam

datitede W.:{@,r ﬁ- AL j‘x u»'z x Qa" _E:‘;"Pa*'lpﬂn*m' (Lot Bit-2oens )- SumEYOR
135
10°387 S 34aq 11100 I bl 22081 0,12168  Joso [POLp201 fmass, + 102 %
Wmﬁu ol fs [tegm | o2 i 13y N s [

Latitide ﬁﬁu‘lgﬂf:éa;c{z: o B s 'w Ay =iz Ao in | Ton =B+ TP 757 A rbaand)-SumaR
1°25°S {sgpslins zwo;;l‘%'%g——ga 0868 | 0.1028Y% ol [235.4/5¥8 2 235,01 +1.0)%

: e [ 4] 47 |47 'y U n_y R Tn .
Latitucle W Zgzﬁfcr 3; t{s ?: Ak ’lt” z?x 1oodx ’la” T;xag'f)zt”%“i %Mﬁaw)m
12° 25" § 383,09 [10.9 |1sia|ons e —”—u,',_,_ 082 012908 o042 (13813004 235,13 +1.51 %

SCANS POINTS WITH THE NUMBER 3 Lomgitude | #0° 28 W

- n N

tottuden | e 5 | Jo n ] ¢ [ Exm X [Ny [Tem P MR 1 tnobg it seaveme
7% 25" N [387.05 (114,05 |2magld. 351095 |0,990 |0.899 o.ussé 0.1 | T235.12889 235,13 -0, 91 %
£° 25" N (127,77 (1147 |ondomsnics 0,8 lo9ss| 0. 109Y¢ 0.0 [135.01¥20% 15,4 = 1LY %
50 25" N |387,7 (114,77 jraedi o.qeihvss 04985 1,008 o0.l12086 0,0¢(225,1207272235,)2 -1.%0 %
Yo 180 N (3877 |11y, 7 [eaklodm|onse| e qas il 8] 0. 11088  [0.08]x35joc¥ A 235, 0 - 1,40 %




Date:_ 1 Feb 67

NASA/MS

C

Hougton, Texas

Page A-11 of A-28

Document: 671-40-0%0

Report 2
TABLE 1 (cmbomnd)
3028 N lupaliss lueslosssioqeo 097 jogos| 0,09950 ooy |usoggesnrnie | - 2.3 %
2 a8 N ok le e Lo T foger|ogr [Loov] 009036 Joee [135000tvm 3506 - 2,31 %
1°°28" N |sonalisg luesa |099510.97 [0g7: (0980 | 0,078%0  |a.os |235.0790¢ 2 235,08 -2.30 4,
¢ 15 N sona e faye ca0985(097¢ |0471 |o.980| 0.06840  [o,0¢ |235,06920 M235.07 -2.3¢9%
00 218 5 [hE Lo TF loowlosas|ografogrs] 0.05868 |oos [r35.0593ym s ~2,7Y %
Loibucle of |10 257 S hiugs s gey]0 900995 0981 log85| 0.04925  |o,01|135.0¥9708 23505 ~1.87%
SURVEYORD| 0 25" S 30891 g e o ]1008 [L008 [og7i i | 0.0388F  |o01 [135.0097% 235,01 -2,33 4,
30 087 S | v lore lu g |0995 0995 [0.985 [0.985| 0.04925 o4, |235.04970m 13508 1.4 %
yo 28 § 3‘;:3 "‘;q 1‘;:“ 0,995 |0.985 (0,971 [0.981] 0.05886  |g.03 [235,059%¥3=2235,0¢ -2,3)%
5915 5 |melnss :;,;F‘u 0985|0976 |0971 (0,980 0,06 860  [0,0¢|235,00920 % 255,07 -2, 31,
§° 187 S !::q !‘l’;q 1;:‘! 0995 |0.97¢ lo.971 10,989 0.079!2- mo,as WS 0IY5 2 135,08 -2.30%
7025 5 |2k [re oF o |ogerfogsi [rort] 0.0912¢  Jo.0s [138.0008ym 1350 -1.87%
g 25 S ;5;1 e, 1;;, Looo [e.4¢7 o981 {1014 | 0.101%0 10,07 |ss.07098~ 23807 -1, 86%
90 15" S |yuvslionr |iag 005 (0.958 [0985 1028 | 0.41208  [0,08 s naymass.n —1.70%
10° 25" S [40% 1110 lanw| 1005 |ogss [1L005|10¥3] 042516 |a.09 [vsstrovsmais iz +0,57 %
119 25" S [sones| Wos|ansg % 1163 [6.990 w 011063 0,10 |23s5,4510 = 235, 1) —-0.96 %
R e A e O O X e T O Y e A e A
§CANS  ROINTS WITH | THE NUMBER |Y @ domgifidle (39° 257 W
Lilitider VrtGehes 45 | DRk X N, TR L Mmmm
7025 N |gers |7 e el 995 (1095 (0985 (0480 | 013720 (60 [ 6.08%00musy] 1,39 %
¢ 28 N o |85 163 0g7 josae | 010 738 Joiog [as.udsymassa | —2,338
5019 N sag v e 981 0.958 |oge 11000 0,11 4 8Yo,08 ns.000v s, 12| -2,33%
£ 28 N |orslnis 1:8'_:3:;'4331 0,958 0985 |.008 | 0. 11088 lo.07 [a35.1105¢% gas.1¢ A
¥ 25" N 88315, 3[xansv008s (0960 (0981 [1.006 | 0.0905Y 0,06 |135.10036 235,19 -1,.8%Y%
2° 287 N 3889159 [w0.42/L.000 [0.967 0.97% |),009 ! 0.0908{  |0,05 23509045 = 23509 -2.29%
[® 25 N [fss|ikss|1dnts 0985 (0976 097210957 | 0.0765¢ 0,04 |235,0765(% 235,08 -2.764'%
10°28" N |380.3 5,3 [23954(098s [0976 0.981 0966 | 0.06762 (0,03 |23S,00898m 23507 — 1. 8¢ %
0° 25° S [3efss|.ss{wnrs |09 |0.955 0972009950 0,059 70 10,02 13505990 235,04 -2,77 %
Ltiliale of [°257 S Degss|ss|ayirs|ed90 (0995 log72 0876 | 0.048 80  |o.0/ 13500076 ¥ 0508 -1,77 4
ServEYoR=D| 2° 257 8 [3aqss{igssiavnasioos [oos 4972 [0.971(0.0 3888 0.0/ |235,0Y973¥B505] — 2,77 ¢
30 25" S Bsesslinselavias 04950995 |0§72 j0.972| 0.0 Y 8 §0 0,01 [3sopgrgmassos | - 2,77 J
g 15’ s st ot oo o] 0.0599%  Juon frmeomrmrmes| - 2,774




Date: 1 Feb 67

NASA/MSC

Houston, Texas

Page A-12 of A-28

Document:_671-40-030

Report 2
TABLE 1 (sonlluued)
R oK o oF
| 5° 15 § 389,55l 55 |w1,7s (0,985 0,976 0,97210.98) ] ¢.068¢67 0.03\ 135000433507 — 2.74 %
7028 5 [ sl as (0995 (0,976 0980 (0,920 | 0,06860  |o.04|13s.0T90m 3508 - 2,76 %
825" S |yamsclinss|unas [1:000 |0.967 [0.472 [1.005 | 010050  |ggs|rss,oqoasmwassog) - 2,75 %
9218 S | ns nss lusrey 1000 [0.960 [0.981 |1022 | 0.112¥2  je0t|usionsamusts| — [, 84 §
1°25" S [yl isa ngsv|1005 (0,958 |0.981 [L,029 | 012348 Joo7 faasnus®sn | —(, 8% %
1928 S |k, tiws sy |L0o5 (0,958 |0.981 [L029 | 013377  |oog [us.isvemasn| — 1. 84 %
12028 5 | oK S| S Yoo (1095 (o981 [0.905 | 0.12670 a07 |35 1smmasgs| — 1. 83 §
3883 |15, 3 [aM.5Y
L ¢° 25§ ,‘,,‘f; ,:;, ‘_:fw 1,000 0960 |0.981 [l,022} 0.0817& 004 (235, 08088mmz 08| — [, 806 %
SCANS POINTS WITH THE NOMBER § ! Jongifude 38° 26° W
“f&' —_ » m p_ S _ _N__ )
Lalttuden mﬂe‘u ” O R "{;’E' 06 X Qx -':‘%+ x‘))(+l00 Differencos
K [ec |
7728 N |ygry| iy loswe | 2095 |L09'S |o0.98s [0d80 | 0.16660 oz [uasiermomassiz| —1.38%
6° 28 N | ol lasnge 0985|1163 [o.98s Jo.842 10, 134972 |our (s ynemusy| —1, 39 %
$°1 N ,;;7 ,qu-, z;s;(. 098/ lo.g5% |0.985 11,008 |0, 15120 0.0 |235, 15080 35,38| ~ 1, 319 %
yo 25 N [36%7 |17 [aee |0.981 [0.958 0985 [j.008 [0. 14110 [o.0g|nasvoramnsy| -1, 3¢ ¢
el | @ oF
302N 37 iy [aagye 0985 {0,960 (0,985 11,010 | 012805 0,08 (23513080~ ns13| -1, 39 %
2 W8N ,;:'1 ,:;',. ,;,‘:'“ 1000 [0.967 (0967 |Looo |0, 12000  |0.07|235,12000=235,1f -~ 3,22 %
1° 28’ N 3‘;*;‘1 I z;:% 0985 |0.97¢ 0.967]0.978] 0.10 725 [o.06]|435. jossomassn| —3.22%
oK X4 T
0° 25" N [39nY |54 1.,;,, 0.985 10,976 (0,904 |g.912 | 6.09120 |0.08|235, 09s5e0~use| =~ 4.09%
09257 S {ana ime [avage [0.990 [0.9085 (0947 |0.971|0.08739 ooy [13sossaymniseg| - 3,24 %
Catilde of | 15" S 3002 i s e |0:990 10995 l0967 [0.971 ] 0.07768 |03 |035,0793=ns08| 3,27 %
sonveYo R L° 257 S [saoa |nna |evage| 1008|1008 {0,967 [0.967 { 0.06749 o072 |0s.0693¥=n807| —3.27 %
3° 25" S fasg ls.9 huoga |0995 0,995 [0.971 (0977 | 0.0776 8 Joo3|v3s,0793mus08f —~ 2,30 %
418" § | oo lisqluea |0.995 [0.985 (0971 (09811 0,088 29  |o,0¥ |13s.08qyms09] ~ 2,304
5°18S ;9:.: 1‘:;:1 z:uF.w, 0.985 (0,976 (0,967 [0.974 | 0.09760  [0.05(235,09880=238,1p -3,123%
° 255 |yopa |ina fornge 0995 [0.976 967 (0,985 | 010835 o6 |usioqomasr | -3,23 %
s ok [*c [ eF
T2 25" S lygeg s q|avacall000 [6967 [ag7/ [L08Y | 012048 0.07 [2135.12028%2502) -2.28 %
° F
8°25'S |yena e |wace 1000 [0.9¢0 loq7/ Lot | 0.13045¢  [o,08|2353000m 25,0  ~2,28 %
925 S |yawal e qlumea h0s [ogsslog7s Lo 7] 0.19 238 [oog|msiiimmns  ~2.20%
10° 28" S [ygoseltte slawrs|1:005 [0.958 o972 (1017 | 015255  [pa0 [135.151T0msts| —2.73 %
oW ad s F
1 25" S Peassiiesslavias {000 §h163 (0972 [0.8%¥2] 0. /3472 fol [13s1Y2lamne | —-2,73%
DX 3 ol F
11 T sf“""'"" LOOQ (198 |ary (0095 | 8.1652Y  (a)1 [teelesaymunyl -—2,73 4




Date: 1 Feb 67

NASA/MSC

Houston, Texas

Page A-13

of A-28

Document:_671-40-030
Report 2

TABLE 1 (ambind)

SCANS POINTS WITH THE NUMBER & | domgude 37° 267 W

Yempmatine - nom LA S _ X
&tifides M-&.i.’m » ’ n & * Ny ix"mox ?Lx -I;' Pu+rle(+I—°—5 ﬂ#yam.u-
7' 25 N {oy |y loein 0996 {1095 [0.985 10,916 | 015572 | ol {wsionmnsi| -o0.40 %
0 29 N L Leralegss [es oggs (0.837 | 0.133%% | oo |ssipspomassay| -0.47 %
5925 N (gt loeudoq8r [958 logss (1,008 1015120 |o,00 |asasomamzsis| ~o0.%0 %
P02 N [ase 106 glene 0981 0958|0971 (0,993 | 013902 (0,08 [vs13q94mns, | -2.27%
3 25" N |k o beeindo.995 Jogeojoger o981 [0 10753 Joo7|ussiasrmasn| -3,22 %
228 N [yoks iralwad 900 lo.967{0.967 1000 [ 0 12000 0,04 [2asuroeomnas|  -3,21 4,
10 25" N 3902 [H72|waml0.985 0976|0967 10975 | 010725  Jo.05 |135,108758= 2354 -3.21%
0° 257N [3o0s |17.4|orese| 0985 (0976 [0.967 [0.975 | 6,09750 | 0.0¢ [235,09000%135,0] -3.23 %
0° 25" S |agarn |7, |uenel 0990 [0985 lo.ga7]0.972 | 0.087%8 |0,03 us0seuzmass0g] -3.23 %
Ll o | 10255 [sgoa |17, fweac0. 990 [0995 [0.967[0.982 | 0.0785¢ |a.07 [masovurmassed  -3.23 4
WAVEYORM 2° 25 S 3;:.: l:;.z 1::?1 000811008 |0.9¢7[0.959 | 0.067 13 [0.01 |ass.eifsga3s o] =-13,23 %
3 285 ok | os lunscl0995 0995 [0.967|0.967 | 0.0773¢ 0.0 2 |t35,079symns08|  —3.23 %
o VK |o¢ |°F -
Yo 15" S |ugpa |1 | 0095 0,985 [0967 [0.998 | 0.0878Y [0.03 (213508928 235,09 3. 13%
5928 S {o X | 0s , Loadad8s [0.97¢ (0967 (0,952 | 0.09520 0.0% |osopsosmassio | -3.23 %
62288 |k |vs NoF toms jogg 0.97 |047¢ [0.1073¢ 0,08 jusiosmomasy | -3, 234
7025 S |ag0a lea vgal1-000 [0.967 |06 7| Looo | 01273¢ 0,06 t3sowmnsn | 3,23 %
L.E4 &g oF _
8225° S |y0ns |7 lvage| 000 (0960 [0.97 |L00T [ 0.13091 9,07 |vs30¥gxns13 0%
9925 S | o |ioes longg| 1006 (0458 [0.967 101 [0,14196 | 0,08 [tsaytmnsyy | -3.23 %
oK *L oF N -
10° 25" 5 (3002 tii7.a lnel 1005 [0-95810.9¢7 |LotY 0.15210 0,09 |wBs1stzimas,is 9 T
et |eF
1737 S son | 7.2 el 010 [11630.967[0,839 [ 0. 13727 0.10 |vsiysgom 15,1 -3.2%
(228" § |390,2 |11 ;:% 1,009 |1,095 10967 10,890 0,15130 o, {f |13515790%238. 16 -3. 8%
SCANS ROINTS |WITH TIHE NUMBER ¢ | Lomgilude 3¢° | 207 W
728 N {3577 (107 |09 (1095|0985 |0.980 [0.16660 | 0,10 usssmmnsir | - 1.37 8
o K s ]
6° 15" N |32 ,,{1 w':',,‘ 0.985 |63 10,967(|0.878 | 0.13088 | 6.09 [23siv3aamnsy| - 3,48 %
52 25" N [yepn vt lwage 1005 (0958 |0.9670.972 | 014362 1 0.08 |tssrremnsys |~ 3. 208
oK [} YE
Y7 g, u:.: wirge|0981 (0458 (096710989 | 0.138%C | 0.07 |35 13pramas f -3, 119
°F
328 N [30 |y lascl098s |0g60 0967 |0.981 | 012753 . [0.0¢ |usjassmnsas | -3.20 &
2128 N (30,2 [,72 fege| 1000 (0967 |0.967 (1000 | 012753 [0.05 |13s.aosomasss P
P00 | 0 | 08 (8476 | 0.867 6065 | 0,40 615 [0.0¥ [sasiosiomusy | -3, 008




Date: 1 Feb 67

NASA/MSC
Houston, Texas

Page A-14 o

f A-28

Document:_671-40-030

Report 2
TABLE 2 ( soutbimued)
0° 25N |yguliima leva gel 0985 | 0976 |0.967 | 0.9s | 0.09650 003 |13s.0psesmnicie | -3.22 8
0° 25" S hyong lirms lwvoy[0990 [0.985 10,963 [0.967 | 0.08703  o.02 |235.0893y~23s.00] —3.4¢ %
titudeof 10255 sang i lvoy 0990 [0.995 [0.9¢3 |0.958 | 0.0766Y (a0 [135079ss=ns08|  —3,4C %
vonvn W+ 2 257 S (3008 | ray [arsa|l008 [1.008 [0.958 (0458 | 0.06704 oo |135.079s8m 18| - Y090
3225 5 | soruliney lagesn 0995 |0.995 0952|0958 | 0.076LY  |a.oh|2ss.0mesavass) =400 %
.lf° 257 S [yery Ly o2 [0095 [0.985 o958 (0.9¢7] 008703 |00z (s 0893y=0s50| -~ 4,09 %
S 08" S fyapa hira favge[0.985 (0976 |0.96710.975) 0.09750  oo3|nsoqdzsausel 3,218
615" S laga |uinia |urnge|0.995 (0976 [0.967 (0,985 | 0.10835 ooy 3500990050 -3.12 %
7028 S |yors |iaia s |1:000 [0.967 |0.967 (1,000 | 0. 12000 |o.0s|t3s.it0mm3sia] ~3.21 %
8° 257 S |0 15 awnge 000 |0.946 |0.967 (1007 | 013091  |o.0é|t35us0v2wassas ~-3,11%
99 28 § |aoxg|ii.s|ameglloos o958 Jo.gez [L0o8] 0. 1411 [0.07(235. 0 056x 23804 -3, 0¥ %
10° 28" S [255.8[15. 8|29y 05|1008 [0.958 [0.9¢2 |1.ooR | 015120  [o,08 2354506 =a3s,05| - 3,40 %
1 28 S [89F (1€ s i fr0r0 [163 [og58 Jo.82q | 0. 1320 Joog [uasayyprznsy | -y07%
12° 25> S Larve g (o eq |1007 1095 logea [0885 | 014945 Jo.to j13sdsssomnas ]  —3,¢¥ %
$CANS [POINTS |WiTH THE NUMBER 8 :| Lomgilude 35° 26° W
Yorpraitones - » P ry-X - N,
Latiliude, %Mﬂ' » > ; X L x=g Qx -,:"%+'er(*100 g"ﬁ"w
7° 28" N o0 [i17.2|ay296 0995|1009 0,967 [0.952| 0,190%0  [o.n|1ss,qvavansg - 3.19 &
6° 287 N snalnnalaige 0985 1463 [0.967]0.818] 0. 1559 L o [3s.1e998m 035 11| —3.20 %
$° 25'N y;a',(: ||°7c.1 z_q:fqp 0,981 1095810967 (0,987 017766 |0.10]235.17870%235,(8 -3, %0%
4 25N liaaalnsalsm o2 09810958 097/ [0.983( 0,16 981 |0.09|nus1693722351] —2. 26 %
3928 N 10 e lana, 960985 0.960 0967 [0.992| 015872 [0.08|235,15936%035s] —13.21 %
30 287N |ygoa 7.2 fawe, g0 1,000 (0967 0947 (1000 | 015000  [0,07|ass.150005235.09 = 3, 2/ %
1° 287 N | or s |ave.00j0.985[0.97¢ 0,967 )0.97¢ [ 013050 [o.ue|vssisesemnsy - 3. 12 %
07 25 N lsopali7.afave.ge|0.985(097¢ 10.007[0.97¢ | 0,120 88  [o.os]nsissomasss] -3, 22 |
0° 28* S hoiylimy [ayssa |0990(0.985 0,958 [0.952| 0. 11 4 2% Jooy|us.nsognnsyy —v, 07 *
Lallodi o [17 25 § Jawoa w70 292,910,990 18,995 |0.9¢7 10965 | 0. 40615 |e03 [v3s.i08¢s%135, 0 3.2 @
SPAVEYORM 2 25 5 WMo afav2. 9600008 [1oos lage7 J0,0¢7 ) 0,00¢70 0,09{235,00034 ~235,4 — 3, 2
¥ 25T s dDA 8,4 2451210995 |0.995 [ 0,958 0,98 0.10538 0,03]235, 1087 =235, 1 -, 8
Yo 35> 5 [y Y|usYays e [e.99s [0.985 [¢.958 [0.9¢ Ol GG 0.04 1235, 1 872 235,12 ~ 4,0
$° 25 § 9Ly |18y (295,12 |0.985 |0.97¢ (0858 (0,968 | o 1tsT 2,05 [235, 128402 235,13 -4, 0
o° 257 S LYY [a¥s.a [0,598 [6.97¢ [0.958 [047¢] 0. 368y 0,06 (23513350235, 14 ~Y, 0
T° 28 S ALY (N84 {saa 0 (0067 [0.958 (0,991 | 0,14 BG5S 0,07 23504937135, |5 —-Y,g
8° 25" 5 3qlY {84 (ays.2 (1000 [0.960 10,958 [0.998 | 005978  [0.68|235.1598% 223508 —Y. 0 b
992575 D108 (17,8 |2y4,0 [h005 10,958 10962 [ 1,069 | 0,17153  [0,09|235.1708i%507] —3.6¥Y %
10° 287 S [390,8(117.8|24%.04|1.005 0958 [0,962 [L.oog | 0,18162 |0.10(35,08090%2ss508] -3,4¥ %
W2 287S [s908|117.8)29%.04]oi0 [L163 [0.962)0921 | 0. 1T¥99 - |0t |3sugisizrasis| -3, ¢ ¥ t
1P 18°s 13”-‘1"7.'?”.'7 Laet 1o0gs l&“!ilﬁﬂ a.195¢0 f.ll AT -3,62 %




Date:

1 Feb 67

NASA/MSC
Houston, Texas

Page A~15

of A~-

28

Document:_671-40-030

Report 2

TAMNE 1 (M)

SCANS POINTS WITH THE NUMBER G ¢ omgilude  3¥° %’ W

dotttidon [imen s | 5 |0 [0 2] < mTe k0 T A ] Lo
7° 25" N |ago,a |1 su 000995 (1009 [0.967]0.952 ] 619040 o, |neny7am235.0] -3.19 %
6° 18% N oy |iTon g [0.985 (1163 [0.9¢70.818] 015592 Jo.i0[usmisonass 7| —3,20 4
§* 28 N 2%, 155 |afoplo98) [0.958 [0.967 [o487 ] 0.1776C  [o0.09 35178837 235,18 | -3, 20 'y
#0282 N L e |wifeco 98t [0.958 j0.967 [0.9€7 [ 0. 16 77G 0.0 [a3s.16906m 23517 | —3. 29 %
3° 28 N iygeia |1 |ayEiqel0.985 0.9¢0 0,947 (0992 | 0,15872  Joo7jusasqitens e | -3, 0 &
22 28" N [355 0 |1 Fa [ayhge|ti000 J0.0¢7 [0.007 1000 ] 0. 150007 [0,0¢ asitsom 23sas | — 3,21 %
P28 N 135K |10F b (0095 (0.97¢ |0.9¢7]0.976] 0. 13¢50 [osos [3suzstomaasy | -3, 20 4
0° 280 N 48 |1Koa [ah.00 |0.08510.97¢ [0.967{0.97¢ | 0.12488  [0.04 |235.4290¥a 235, 13 -3.21 %
botlode of I 18> 5 [304,% [118.4 |29512l0,990 [0.995 10.958 0,952 | 0, 10¥72  [0.03 [235,1i85¢=23s. 12 -4.07 %
SeRVEYORMY 257§ [0y [UEY |2ys1a[d 008 [L008 [0.958 (0,958 | 0.09580 0,02 | 35009167235, |} ~Y¥,07%
3280 S (390, Y |84 | wsa2)0.995 0495 [0.958 |0.958 | 0, 10538 |0.03 |135.11879=235, |2 -Y%, 07 %
¥° 15 S 1390,8 (U178 2¥Y0¥)|0.995 |0.985 [0.962 0. 97| 0. 11 688 0,04 |435,1189062235, 11 -3.L89%
18° 28" 5 [390,8 |117,8 [14¥.0Y]0.985 [0.97¢ [0.9¢210.970 | 0.72610  [0.05[235,13850% 235,14 ~3 (8§
[6° 287 S [3¢1.Y [N8.Y 295.12[0,9950.974 (0,958 (097¢ [ 0.13 6y o046 (23804856~ 35,5 —Y, 07 &
‘i_f_zs’ S 13904 {184 |245.42]1,000 (0907 10,958 |0.991 | 0. 14 8CS (007 |t35.1593T=235,40| 4,07 %
8° 257 S [39LY |18 245.12]h000 |0.9¢0 [0.958 (0,998 | 0.159¢8 (o088 e98=0s, 17| —¥. 0T %
3¢ 18 5 |39LY |U8Y [2¥8.02[1.005 10,958 [0.958 [1.005] 007085 [o,07 |3s,80ysma3s, i8] —Y. 0 5%
10° 28* §  [391,% [HEY |2ys42]1,005[0958 [0.958 1,005 | 048090 o0 [235.19050=138, 1 -4.008%
1P 25" S (3949 {18,y raysafloie 1,163 (0858 |0.831 1 0,1S78G  fo, [135.181Yi%235,18 -4, 08 %
126 282 S (2904 |18, 4[24812) 1,009 |1.095 {0.958 [0,882] 0., 17640  [0.12|235,1958¥~135,20
SCANS POINTS WiTH THE NUMBER |0 Jongilude 33° 27| W
70252 N 1390.2 [ 17,2 [t92.0]0.99s |1.009 {9,967 0.952] 0.190%0 0,10 [235.19520% 250 3,14 & |
6° 287 N |388.9 |15, G [Wocalo98s |11¢3 [0.97) 0,822 | 0.1S618  |0.09 051739820517 | - 2.26 §
5° 257 N 3944 [118.Y |2ys,12|0,981 |0.958 0958 (0,950 | 01760 |0.08 |35 178yomnns,ie| —2.26 %
ye 257 N |390. |17, [292.9¢| 0987 |0.958 0967 |0.989 | 0. {6813 |o,07 |[usicfrdmasir] —3.20 %
¥ 257 N |390.2 |(17,2 |wad|0.085 [0.960 (0,967 [6.992 | 0.15872 [0.04|us1s952=03s,00] -3.21 %
27 25> N [390,2 |17 2|90 (1,000 (0,967 [0.967 (1000 | 2, 15000 005|235, 15000% 235, (5 -3, %
1° 257 N [390.2 |UI7,2|2¥2.90,085 |0,97¢ |0.9¢7 10,476 | 0. 13450 0,04 |aas.1390¥2 235, 14 -3,3/ %
0° 25 N 139p,2 (172|299 (0,985 09746 (0,967 (0,976 | 0. 12488 0,03 |235 012928~ a3s, 13 -3.21 %
0° 287 8§ [39),% (118, ¥ [w5,02]0.990 (0,985 [0.958 [0.95% | o ff Y2y 0.0 |235. 1190 Y235, 12 Y, 0T %
moﬁ 15 S [MLY |118.4 |t¥siz 099 (0,995 [0.958 (0952 ] o.109 72 0.8] [238,10952%135, (1 -4%.27T %
SWAWEYsRA 2 257 S 390,88 11178 [aWoY|r0c8 (1008 (0962 [6:Fe2 | 0,09628 a0 |235 10941350 ~3,45 %
3¢ 16 5 ALY |Ng.Y 245020995 {0.995 |0.958 |0.958 | 0.,10538 0,0] |235,00958= 135,11 —4,07%
¥ 18" 5 |a9ny |UsY |wsa{e.975 |0.985 [0.958 [6.9¢8 | 0.1 G 0.0% [V HT0R2IS, 1L -4,07%
5% 15 5§ [3¢0.2 |UT.2 [2¥2.84]0.985 [0.97¢ |0 9670874 | 8, 09740 0,03 |135,12928% 235, (3 - 3.113
€ 23 5 [3¢0,2 (U2 [0 0,405 0,976 [0.9¢7 [6.985 [ 0, 10835 0. 0% [135,139%02 235, 1¥ - 3. 18
7° 35 5 a9 (18 [wsa]e0s (0,967 [0.958 [0.497 [ 0. (4845 0,06 [ass dgsemnn, /5 TR Y
g° w5 S [391,Y n8.¥ aws.aaleoo [0.960 0958|0998 | 0.15978 0,04 |235,16980 ™335, )¢ -4 0¢%
§° 25 s 13914 B |tysaz|toes 6458 [0958 loos | 017085 10,07 23517035235, 17 -4,06%
10° 25" 8 |31 (HSN [saafloes eS8 (0458 |n008 | 048090 0.08 |135,180¥0m238, /8 -4 06%
He 15> S [390Y |18, Y |avsa2fe0ig (0163 [0.958 10,831 | 0,15T78F |o,09 |135.17479~235.17| - ¥, 06 %
IV AR S [MLY |16Y [nnLeg 1095 (0050|0000 [ 0, 1T 6¥2 (0,00 |08 m0mmneg] -¥,06 %




23834t

Date: 1 Feb 67

NASA/MSC

Houston, Texas

Page A-16

of A-28

Document:_671-40-030

Report 2
gl 8 W w dongibe W & w : N M W
L BN "N ] uw=9
t )
Lot . TCR AT oy Lt. T('F) aT %, Lt TP AT R
7° 38" N 235,20 00008 g,50 7228 N 3544 0. ti 79 15 N 235.1 +6.0901 g4
6 38 N 23547 "0l 00 4o 1’ N 23507 0. 10 ¢ 15 N 135,07 -e-°f g.m
S 48 N 135,18 ~o-00edy. 08 5 28 N 135.8 0,09 S0 48 N 2135.38 10000 4 4
yo 25" N 235 (7 -o.0030,07 Y 28 N 23547 0.08 §2 45 N 135,07 109995 o aq
3¢ 25 N 235, ¥ +o0w50,06 36 a5’ N 13F.06 0.07 3% 25 N a3s.16 +0.000Y g 48
2° 258 N A35.)5 +e00020,05 12 35' N 235,15 0.06 ¢ £5' N 235.15 +oroeel 0.07
1© 28 N 238,14 -00005 oy o a8 N 23§ 0.0% 1* 25" N 235.13 +o000ld o g¢
o¢ 25 N 23 5.1 Wue0ef; 63 o° 25" N 23513 ¢.0Y% 00 15) N 215.13 -5. 0002 0. 45
(=]
pe 15 § 135,12 P0%¥y 99 ¢ 15§ 13513 0.03 0° 257 §  235.02 +o,9°°: .oy
I° 25" s 23S pteterget pf asts 23san 0.02 CEETUNE S S T ’M:n 0.0
¢ 15 5 235108 g,00 20 35S 238, 6.0l ® 25" 5 235.l0 ~%° 0. 01
Longilice w0 w Longituce 370 20> W . w10 W
N = N =46 Imu}l.ﬁdr.
Y 4o N =5
bat. T, (°F) AT 7 e . TF) aT o, L. T(oE) At \
) [
AN BIET -e000x  0.10 7° 15* N [EY ATR ~0. 0003 ol ¢ 187 N 13%. 19 +o.000% ..'1;
AP N 5y -ee0005 g 0q €0 25t N 13544 40.c08 Y ) 6 15’ N 135,14 +d.000Y P
a8 N 1355 +o.00e5 g 03 gt 18t N 135,15 —g.e0002 2.09 5° as' N 135,05  +40.000% 0.10
P N 1354 40:0008 4 g7 ye 25 N 135,14 ~en000y 0,08 ye 15 N 235,14 —0-000: 0.09
At N 235,13 40,0002 .04 P 15 N 131543 +0:.0003  , 07 3 a8’ N 135,13 "“:::‘ s.08
MW N 1351 vo.000¥ 0,05 28 15! N 235,12 —0.0005 0.06 2 w5 W 135,12 +:=0“' .47
A8 N 235.1 +.00005 o.0Y o 213501 #0:090% oo ¢ 25 N 2350l oy TS
AP N 235,10 —0.8202 g, 03 o 15" N 135.10 +0.000% g.of 0° 28 N 13500 0.85
WP S 135.09 ~0.00085.02 0 18 S 135.09 +0.0008 o6.03 0° 18 § 138,09 +°'°°:; o0y
W 5 135,08 +0.0003 0u0 19 218§ 115.08 +g,0003 0.02 ° 15 S 235.08 ~°°° 003
w5 135:08 -o.o‘oos o0 ¢ 15* 8 135,07 =0.0005 0. ¢l P 15 g 13 5.07 +0,000 8 c. 01
st W Lomgifude  yo° 20 W Longlude  H1° 26 W
- = L) N=3
&t,' TR T 7 Li.  T(*F) AT W Lt,  T}(*F) AT L
P 25" N 23501y -0,0008% 0. 18 70 1N a3s.3 —oweopd - 0l 7¢ as* N 136,13 + 0,000 “n
)
¢ 15 N 35,11 40,0903 4 09 L 25N 235 —o.oc0n 0D ¢ 15 N L3501 40,0005 .4
: zs, : ”;i. tljl' +0,0008 0,08 5t 357 N 135,12 +e.c005 -89 s¢ o280 a3, +o.oao; POy
£ ] 13 5. —0:000% 4,07  y¢ 35N 13500 ~p.o0en  0.08 ye 38? N 134,00 —0.000 .04
¥ 5" N L35.10 ~o.0905 4 g4 3 157 N 238.10 -0,0008 0.07 v 160 N 13510 —0.0002 .08
v 28 N a3s.ef 009993 405 29 a8 W a3s504 +o.000f  90¢ 28 WP N 1S U 40.000F  9.07
'l 15" N 138,08 —o,0008 o.0¥ ¢ 15" N 135.08 +0¢0002 0.0% 19 1s* M 155.08 —0.0008 0. 08
o A9 N 135.07 ¥0.000¥ .03 of 2§ N 135,07 +o.oe0n  0.0% 0° 2§' N 135,07 —p,0002 .08
# a5’ s 135.06 46,0008 0,01 0 257 5 a3s,06 vo.oee§  0.03 0° 487 § 135,06 4o.0caz  0.44
#2857 S 135,05 460008 0,00 P 380§ 23s05 —01000F 4 4 1 25) 5§ 135.05 +0,000¥ ¢.8d
& 287 5 a3sies -0090°3 .00 g0 a5 aa5,00 +0/999% 4 4y 2 257 § 135,06 +0,000%  g.en
i 0 b s
e Y20 20 W e 43° 16’ W {SURVEYoR)
Lot 1;’ (¢ F) ATS }ZT oy d T; (a F) AT -?'T
-0,000
7Y 18T N 236,11 y 0. i1 7¢ 28 N 135, +eoeed  g.p)
6 28" N 35,02 -ocoes g, )1 ¢° 187 N 135.00 -0-0005 g.p0
§° 28T N 235,12 40,0002 g, 5% 18 N 2354  +.0000y 0.09
¢ a5’ N 235,1 -v.000d 0. 10 4o 25" N 135,10 +0.0004 0.08
< 3 -
>oas N "”'”’E °'°°°:‘ 0. 09 3 25 N 235,09 -¢ 008y 0.07
. KT .
:.0 zs’ N 135‘ 0 -u:oo‘ 5.08 T 25 N 135.07 -c.0008 0.06
i 15" N 135,07 vo.00 .07 P28 N 23500 -0.000 0.0§
0° 25 N 235,07 404095 0,06 0° 25" N 235 07 -o.0003 0.0
0° 257 5 135.06-00003 0,08 8¢ 18" 8 235,05 +p.0002 0.03
1° 25" s 215,01 Y000 p.0¥ 1° 25° S 135.01 +o.000¥ 0.02
T A’ g AYs.ei meeeed N A5 8 ADG.es 40807 g9
N =} TABLE 3 Hes

Predicted Temperatures for Latitudes Greater Than Surveyor's in Area A

of Scheme

I



lagiithom of B Lomporatine i degues  Tekusnbiit

LM

1.3

1.3

L3 19

.38

L34

1,38

1.4

1.3

1.9

1.3

Date:__1 Feb 67 NASA/MSC Page A-17 of _A-28

Houston, Texas

Document:_671-40-030

Report 2
‘# » ww '
SR

g .
i athdnin PN - -——-0-—--@--—-@-"~ i oD

A 0. o o

O
O

LT TA
e Y - S M. O - -G - - -@---- ®

o £ o O o

Ot (e O— H— O— o < 4> O

‘c"“‘é‘h‘i‘ 35° 260 W

©---0--""O g @@ g -0 "-0---0

. O £ O v}
O N O s — * m— <

[ o e O O £r

fongilide 360 207 W

6 ~--O-—~-C-~. g - -@-— - --~@--—=®~ =~ ~®-=--0~

-3
3
-]
[
[ ]
-

——p———— ©

& ~--®---@---- R R ol SR b SR

o < O

3¢t W
G —— @ —— —B— -~ .__@_____0__‘.

P F Fy 4

G O A

Lng;m[e 39 W w

& -0 - —=@- -~ @ -—-ee._ g

dongilide  41° 267 w
@-—"'*9"_"'@“-"—@"-"'@‘--—..._@ﬁ___@______@__.—“g"‘"'—--.@___.‘

© o o —o o ——e ~%

dongilude ¥2° 3" W
g B e - i i i e
o hd ° I —— - M —— @

Longilicds ¥3° W W ( Lngificle of SuvEYOR)

‘-"?----—?-‘\\ f’-—m--——_®-‘——-®-—‘_-—®-"‘-‘ﬁ
e e ® o o= o © =)}

& "o ___o-

1 } | 1 i i 1 i | i 1

9.0.0,...0, swvpmd b M comedic sinch doiguabid im SH6nE T, dotie R .
-—-——’—JMJ-—“..GM-L.;;

mw«—f-— 4‘!‘—,-&’-“-‘, SURVEYOR |

ks

PiFrs PIs Luws CWwd parn BN PN PN arn @IPN TUAS'N

( SURVEYaR)

Figure 6. Latitudes Greater Than Surveyor's
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