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NOTES ON BASE

This is one map in a series of topographic map sheets covering the entire surface
of Mars at nominal scales of 1:25000000 and 1:5000000 (Batson, 1973, 1976).
The major sources of map data were the Mariner 9 television experiment
(Masursky and others, 1970) and Viking Orbiter pictures.

ADOPTED FIGURE

The figure of Mars used for the computation of the map projection is an oblate
spheroid (flattening of 1/192) with an equatorial radius of 3393.4 km and a polar
radius of 3375.7 km. This is not the height datum, which is defined below under
the heading “Contours”.

PROJECTION

The Lambert conformal conic projection is used for this sheet with standard
parallels at —35.8° and —59.2°. A scale of 1:4336000 at lat —30° was chosen to
match the scale at lat —30° of the adjacent Mercator projections. Longitudes
increase to the west in accordance with usage of the International Astronomical
Union (JAU, 1971). Latitudes are areographic (de Vaucouleurs and others, 1973).

CONTROL

Planimetric control is provided by photogrammetric triangulation using Mariner 9
pictures (Davies, 1973; Davies and Arthur, 1973) and the radio-tracked position
of the spacecraft. The first meridian passes through the crater Airy-O (lat —5.19°%)
within the crater Airy. No simple statement is possible for the precision, but local
consistency is about 10 km.

MAPPING TECHNIQUE

A series of mosaics of Lambert conformal conic projections of Mariner 9 pictures
was assembled at 1:5000000.

Shaded relief was portrayed with uniform illumination with the sun to the west,
using airbrush techniques described by Inge (1972) and Inge and Bridges (1976).
Sizes, shapes, and positions of features were taken from the base mosaic. Various
computer enhancements of many Mariner 9 and Viking Orbiter pictures besides
those in the base mosaic were examined in an attempt to portray the surface as
accurately as possible. (Computer enhancement of Mariner 9 pictures is described
by Levinthal and others, 1973, and Green and others, 1975.)

Shaded relief analysis and representation were made by Susan L. Davis.

ALBEDO MARKINGS

The markings superimposed on the shaded relief were hand copied from Mariner
9 pictures that were computer enhanced especially to show low-frequency tone
variation (Batson and Inge, 1976). The surface in these pictures is illuminated
from a variety of angles from the camera line of sight. The markings therefore
delineate boundaries of local brightness variations only and should not be con-
sidered as a true measure of albedo. No attempt was made to use Earth-based
telescopic albedo data.

Airbrush portrayal of albedo markings was done by Susan L. Davis.
CONTOURS

Because Mars has no seas and hence no sea level, the datum (the 0-km contour
line) for altitudes is defined by a gravity field described by spherical harmonics of
fourth order and fourth degree (Jordan and Lorell, 1975) combined with a 6.1-
millibar atmospheric pressure surface derived from radio-occultation data (Kliore
and others, 1973; Christensen, 1975:Wu, 1975, 1978).

The contour lines on most of the Mars maps (Wu, 1975) were compiled from
Earth-based radar determinations (Downs and others, 1971 Pettengill and others,
1971) and measurements made by Mariner 9 instruments, including the ultra-
violet spectrometer (Hord and others, 1974), infrared interferometer spectrometer
(Conrath and others, 1973), and stereoscopic Mariner 9 television pictures (Wu
and others, 1973).

Formal analysis of the accuracy of topographic elevations has not been made.
The estimated vertical accuracy of each source of data indicates a probable error
of 1-2 km.

COLOR

No attempt was made on the map to duplicate precisely the color of the Martian
surface, although the color used does approximate it.

NOMENCLATURE

All names on this sheet are approved by the International Astronomical Union
(IAU, 1974, 1980). Double and triple letter designations for craters refer to posi-
tion on the map and are derived from a grid based on equidistant meridians and
parallels; the alphabet (I and O omitted) runs in the direction of increasing longi-
tude (W) and latitude (N). The complete designation of a crater is the name of
the quadrangle followed by double or triple letters. The prefix PHA (identifying
the Phaethontis quadrangle) is part of the complete designation but, for brevity, is
not shown on most craters. Some craters have commemorative names; letter
designations for these craters are shown in parentheses. Where craters lie mostly
on an adjoining map, their letters are derived from the other map; where craters
lie exactly on the boundary of two maps, their letters are derived from the eastern
or southern map.

MC-24: Abbreviation for Mars Chart 24.

M 5M —48/150 RMC: Abbreviation for Mars 1:5000000 series; center of sheet,
lat —48°, long 150°; shaded relief map, R, with albedo
markings, M, and contours, C.
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NOTE TO USERS
Users noting errors or omissions are urged to indicate them
on the map and to forward it to Astrogeologic Studies,
Geologic Division, 2255 North Gemini Drive, Flagstaff,
Arizona 86001. A replacement copy will be returned.
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SUPPLEMENTAL SOURCE INDEX
Viking pictures were used where available to clarify Mariner 9 data.
The outline for each sequence of pictures is shown.

INDEX TO MARINER 9 PICTURES

The mosaic used to control the positioning of features on this map was
made with the Mariner 9 A-camera pictures outlined above, identified
by vertical numbers. Useful coverage is not available in the cross-
hatched areas. Also shown (by solid black rectangles) are the high-
resolution B-camera pictures, identified by italic numbers. The DAS
numbers may differ slightly (usually by 5) among various versions of
the same pictures.

TOPOGRAPHIC MAP OF THE PHAETHONTIS QUADRANGLE OF MARS
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DAS No.

5275378
8081328
5275308
5275238
8513288
5347198
6064553
5347128
5347068
5377338
5347268
8225254
5419158
5419088
5419018
5418948
5418738
8297284
5419298
5419228
5491258
5491188
5491118
5491048
5490978
5490908

A-camera pictures

Index-No

27
28
29
30
31
32
33
34
85
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
5il

52

DAS No..

5490698
5490628
5418668
8369104
8441274
5563218
5563148
5563078
5563008
5562938
5662728
5634618
5634548
5490558
5562518
8513234
5635248
5635178
5635108
5635038
5634968
5634758
5634688
5707278
5707208
5707138

Index No.

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

DAS No.

5707068
5706998
5706928
5706718
5706648
5578538
5706508
8585264
5779308
5779238
5779168
5779098
5778748
5778608
5851128
5850778
5850708
5850638
5850568
5922668
5922598
5922528
5994558
5994488
6066448
6138338

ATLAS OF MARS

1:5000000 TOPOGRAPHIC SERIES
PHAETHONTIS QUADRANGLE

M 5M —48/150 RMC, 1979

I-1167 (MC-24)

DAS No. Index No.
1 6136588 22 6136448
2 6280368 23 5992598
3 5920708 24 6208338
4 6064488 25 6423938
5 5992668 26 6280228
6 6136518 27 5164778
7 6208408 28 5992527
8 6065748 29 5094078
9 6065888 30 5778678
10 5993928 31 7684358
di 6280298 32 5381988
A2 7540578 33 5381918
13 6352188 34 5777908
14 5164918 35 5777978
16 5164848 36 8583864
16 6064698 37 6136378
A, 6352118 38 5920568
18 6424008 39 6137638
19 6495898 40 5094149
20 5236808 41 6137778
21 5920638 42 5094220

INDEX TO MARINER 9 PICTURES USED TO

MAKE THE ALBEDO MARKINGS OVERLAY
Most of the pictures indexed above were specially processed to accen-
tuate albedo markings. Only the useful image areas of the pictures are
outlined. Arrowheads indicate that one or more edges of a frame can-
not be defined precisely.

High resolution B-camera pictures

Index No. DAS No. Index No. DAS No. Index No. DAS No. Index No. DAS No.
7 5275338 19 7540538 43 6893388 59 5562618
2 5347298 5563108 44 5490658 60 6965418
3 5419258 20 6965698 45 5562688 67 5562548
4 5491218 21 5635138 46 5634648 7576658
5 5563248 22 7037658 47 5706608 5490588
6 5635208 23 5779198 48 5094038 5777588
z 9087754 24 5707098 49 5778638 5777038

5707238 25 5635068 50 7684318 7108708
9087824 26 5563038 7253468 7108778
8 5707168 27 5491008 7684388 7108848
9 8585014 28 5419048 7684458 7180808
8584944 29 5347088 51 5850668 7180878
10 5563178 30 5418978 52 5922628 8512144
11 7540608 31 5490938 53 5994518 8512214
5993888 32 12499225 54 7325428 8583894
7540678 12499155 5922558 9771094
6065848 33 6893668 55 5850598 9843054
9699694 34 5562968 56 7181438 9843124
9699764 35 5634998 3778568 9843104
12 5491148 36 5707028 57 7109408 62 6137738
13 5419188 37 5779128 5706538 6137388
14 5347228 38 5706958 58 7037378 5094108
15 8225004 39 5850738 5634578 63 6425228
8224934 40 5778708 7396828 5094178
16 5347158 41 5706678 7396688 64 6425298
17 5419118 42 5634718 7396758
18 5491078 5093968
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