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Introduction:  The Apollo Landing sites data pro-

vided crucial knowledge for our understanding of geol-
ogy of the Moon [1], whereas the data from recent mis-
sions [2-7]  provided opportunities to reanalyze and en-
hance our knowledge furthermore. Here, we are repre-
senting detailed geological maps of Apollo 15 and 17 
landing sites, which are prepared using the modern data 
set including high resolution images, digital elevation 
models (DEMs), and spectral data. The recent geologi-
cal maps are being used to resolve various questions re-
lated to sources of samples [e.g., 8, 9], lunar geological 
processes [e.g., 10, 11,12], and secure ISRU [13].  

Methods: Various data comprising Lunar Recon-
naissance Orbiter Camera (LROC) Wide Angle (WAC; 
100 m/pixel) and Narrow Angle (NAC; ~0.5-1.2 
m/pixel) images [2], Selene/Kaguya images, 
LOLA/Kaguya digital elevation models (DEMs) and 
hillshades [3], NAC derived DEMs and related products 
[4], Clementine spectral data [5], Chandrayann-1 Moon 
Mineralogy Mapper (M3) data [6] and Kaguya Mineral 
imager (MI) data [7].   Therefore, the final maps are 
based on albedo, morphological and spectral differences 
observed in the data. 

Wilhelms (1987) [1] stratigraphic scheme was used 
for the identification of the units. Federal Geographic 
Data Committee (2006) [14] standards are used for sym-
bology and Gazetteer of Planetary Nomenclature (1999) 
[15] was concerned for the nomenclature. 

Geological units: The geological maps are pro-
duced on two scales of 1:24,000 and 1:400, showing 
overview and local view respectively.  

The highland units include Fra Mauro Formation 
Imbrium basin ejecta units: Ifm (Imbrian Fra Mauro for-
mation) and Ifs (Imbrian Fra Mauro smooth plains); Ip 
(Imbrian plains); in addition to IpIt (Imbrian pre-Im-
brian terrains) at Apollo 17 landing site; and Iap (Im-
brian Apenninus material) and Ibm (Imbrian Basin ma-
terial) at Apollo 15 landing site. 

Mare units were mapped using same approach as 
[16] which involves hybrid mapping with albedo, spec-
tral, and morphological differences. Crater size-fre-
quency distribution measurements were used to identify 
the stratigraphic positions of the various mare units 
[e.g., 17,18]. 

Contributions: Geological maps produced before 
Apollo missions [e.g., 19, 20, 21] were vital to accom-

plish these missions. ALSEP (Apollo Lunar Surface Ex-
periment Package) and the sample collection during the 
missions not only resolve many scientific questions, but 
also introduced new queries. Nevertheless, the prove-
nance of these samples is still debatable. The updated 
geological maps are being used in various studies to find 
the origin of the important samples [e.g., 8,9]. The de-
tailed geological map of the landing site also assists in 
resolving queries related to puzzling geological pro-
cesses [10,11 12]. Subsequently Lunar In-situ resource 
utilization (ISRU) missions searching for safe and suf-
ficient resources also requires more accurate up-to-date 
geological maps [13].  

The maps define homogeneous geological units 
which are essential for accurate CSFD measurements. 
On basis of these maps and refined CSFD measure-
ments the lunar cratering chronology [22] had been 
tested [23-29].  
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Figure 1. New geological maps showing; (a) the Apollo 15 landing site at the eastern rim of the Im-
brian Basin [26], (a’) detailed local geological map around the Apollo 15 landing site, (b) the Apollo 
17 landing site near the eastern rim of Serenitatis basin [25] (b’) the local geological map of the Taurus 
Littrow valley around the Apollo 17 landing site. The green triangle shows the locations of the landing 
sites. 
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