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Introduction: We created three maps of the Aris-

tarchus plateau region on the lunar near side, covering 
20°-30ºN and 45°-58ºW using different mapping 
techniques to assess information from both morphol-
ogic and compositional data sets.  A similar study 
using terrestrial data was conducted to quantify the 
accuracy of Martian geologic maps [1].  Because we 
have accumulated field samples, compositional data, 
and morphologic data for the Moon, it is an ideal 
candidate for a review on the effects of different data 
sets on geologic mapping.  This study is part of a 
larger project to map the Lunar Quadrangle 10 [2] 
funded by NASA’s Planetary Geology and Geophys-
ics program. 

Background:  Aristarchus plateau is one of the 
most vocanologically and geologically diverse re-
gions on the Moon [3-5]. Surface features include: 
primary and secondary impact craters, silicic highland 
materials, an abundance of lunar sinuous rilles, vol-
canic depressions and domes, lava flows, and a blan-
ket of dark mantling material [6-10]. In addition to its 
complex geology, Aristarchus plateau has one of the 
darkest radar returns on the Moon in multiple bands, 
and may be actively degassing radon [8,11]. Spectral, 
gravity, radar, and thermal anomalies have long at-
tracted lunar scientists to the region [4, 10-12]. 

Methods:  The USGS provided orthorectified dig-
tal basemabs of Lunar Orbiter (LO) and Clementine 
data sets as well as a geodatabase containing features 
mapped in the adjacent Lunar Quadrangle 11 [13]. 
We use the LO IV/V mosaicked image as a basemap 
for two reasons: 1) it is the highest resolution, 
orthorectified, digitized data available (~1-~150 
m/pixel); and 2) low sun angles (1-22º) highlight 
morphologic and topographic features. We also con-
sult iron and titanium ratio maps [14] as well as high 
resolution digitized LO IV, LO V [15] and Apollo 15 
images [16]. We created the maps in ArcGIS 9.3 us-
ing 3 techniques: 1) giving more weight to composi-
tional data; 2) using only morphologic data; and 3) 
synthesizing the first two maps to maximize pertinent 
information while consolidating redundancies to cre-
ate the most geologically accurate map. 

Results and Discussion: In all maps (Figs. 1 – 3), 
mare units are mapped in blues, plateau units are 
mapped in pinks and reds, and impact crater units are 
mapped in tans and yellows. Structural features are 
consistent in all three maps and are omitted to maxi-
mize unit visibility. The synthesized map represents 

our best efforts to present the geologic history of 
Aristarchus plateau. 

Mare units. Because mare units are thin with rare 
flow-fronts, the morphologic map omits lava flows 
identifiable in the compositional map. Conversly, in 
the compositional map, Aristarchus ejecta contami-
nates the mare surface, almost entirely obscuring the 
northeastern mare flow which is interpreted to be the 
oldest mare unit in the map area [7]. Aditionally, a 
compositionally disctinct strip of mare that borders 
Aristarchus plateau’s western scarp is incorrectly 
identified as plateau material in the compositional 
map because of its proximity and compositional simi-
larities to plateau materials.  

Plateau units. The plateau is most easily divided 
into three morphologic units interpreted to be: 1) to-
pographic highs from an irregular subsurface em-
bayed and mantled by younger units; 2) a texturally 
rough mixture of lava and dark mantle deposits; and 
3) smooth lava flows. A fourth plateau unit is visible 
only in compositional data and occurs along Aristar-
chus plateau’s western scarp.  

Crater units. The composition of Aristarchus cra-
ter ejecta is affected by mixing between the ejecta and 
target material. This gives Aristarchus crater ejecta a 
unique spectral signature that represents a surficial 
veneer of mixed material, which extends far beyond 
the ejecta’s morphologic boundary. Thus, in the com-
positional map, Aristarchus crater’s extensive ejecta 
obscures underlying geologic units. Mixing is also 
observed around impact craters that penetrate through 
the surface unit into a compositionally different sub-
surface layer. Impact craters that do not penetrate 
through the surface layer only appear morphologi-
cally. To synthesize the two types of information, we 
mapped only the morphologic extent of impact crater 
ejecta, separating it into compositional units as appli-
cable. We described compositional contamination 
beyond the morphologic extent of ejecta in the unit 
descriptions of the underlying geologic units. 

Rilles: Sinuous rilles, including Vallis Schroteri, 
do not appear in the compositional map. They are 
obscured by what is interpreted to be Aristarchus 
ejecta and DMD deposits. 

Conclusions: Depending on the purpose of the 
map, a limited suite of data may be sufficient.  How-
ever, relying too heavily on compositional data can 
result in the mapping of surficial contamination rather 
than underlying geology whereas using only mor-
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phologic data can result in the separation or consoli-
dation of units based on resurfacing processes rather 
than formational processes. The most accurate geo-
logic map utilizes all available data sets. 
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Figure 1) Compositional map. Units set at 50% tran-
sarency and overlain onto  LO IV/V mosaicked 
basemap. Aristarchus crater units dominate the east-
ern third of the map area. Because both ejecta and 
target material affect apparent ejecta composition, 
contacts between ejecta units follow changes in sub-
surface geology (e.g., along the Aristarchus pla-
teau/mare boundary). Other impact craters are 
mapped if they excavate at least two layers of differ-
ent compositions.  

 
 

Figure 2) Morphologic map. Units set at 50% transpar-
ency and overlain onto LO IV/V mosaicked basemap. 
Units with little or no morphologic expression (e.g., 
mare lava flows) are mapped as a single unit. Units 
that appear texturally distinct, but represent a single 
geologic event (e.g., simple craters and their ejecta) are 
separated into multiple units.  
 
 

 
 
Figure 3) Synthesized map. Units set at 50% trans-
parency and overlain onto LO IV/V mosaicked 
basemap. The synthesized map condenses informa-
tion from the previous two maps by consolidating 
redundant information while maintaining units with 
distinctive geologic information. Unit descriptions 
record the extent and composition of surficial depos-
its (e.g., Aristarchus crater ejecta or dark mantle de-
posits). 
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