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Introduction: Lunar geologic map is an integration 

of the crustal lithology, chronostratigraphy, geologic 
structure, and magma activities of the Moon. A state-
of-the-art geologic map, which contains the infor-
mation of geology, geochemistry and geophysics, is a 
very useful tool to study the evolution and other as-
pects of the Moon. Lunar global geologic mapping was 
pioneered by USGS in the 1970s at the scale of 1:5 M 
[1-6], however they were mapped diversely and didn’t 
follow a unified standard. In the beginning of the 21st 
century, a new lunar geologic mapping program was 
launched by USGS at a scale of 1:2.5 M [7]. However, 
no global geologic map has been published until now. 
During the past years of this century, the United States, 
Japan, China and India explored the Moon many times, 
and obtained large amount of data. Recently various 
types of data are available with global coverage, which 
are unimaginable in the Apollo era. These data make it 
possible for us to study the Moon thoroughly, and 
stimulate us to carry out a global geologic mapping 
program which can integrate the latest results of lunar 
science and has the most detailed information of the 
Moon. 

Datasets: China started its lunar exploration with 
Chang’e-1 satellite in 2007, followed by Chang’e-2 in 
2010 and Chang’e-3 with a rover named Yutu in 2014 
[8-10], and the Chang’e-5 is planed to be launched 
around 2017, targeting for sample return from lunar 
farside. With the success of the previous missions, 
China has completed the collection of various types of 
data such as global DEM, global high resolution CCD 
images, hyperspectral images from 70° S to 70° N, the 
first global microwave data, X-ray and gamma-ray 
spectroscopy and many others. These data can satisfy 
the requirements of detail study of lunar albedo, texture, 
topography geochemical composition, and space envi-
ronment. Besides, data from other countries can com-
plement the Chinese lunar exploration data. By using 
of these data, many new findings have been published 
in this decade. Under such circumstances, a Chinese 
lunar geologic mapping program at a scale of 1:2.5M, 
funded by the Ministry of Science and Technology of 

China was implemented in 2015 and will be concluded 
in 2020. 

Objectives and Contents: This program will map-
ping the Moon in 30 quads following the scheme of 
Gaddis et al. (2004) [7] (Figure 1). With five year’s 
work, we will complete the geologic maps of 30 quads, 
a global lunar geologic map, a global structure map, a 
map of global distribution of rock types, and establish a 
series of standards on lunar geologic mapping. To 
serve the global planetary community, all of the maps 
will be published in both Chinese and English. 

 
Figure 1 Mapping quad scheme for lunar geologic 
mapping at a scale of 1:2.5 M. Image base is the 
Chang’e-1 CCD. 

Time scale. To be consistent with the geodynamic 
evolution of the Moon, we will revise the current lunar 
time scale [11]. Taking the formation of the SPA basin 
as a boundary, the pre-Nectarian Period will be divided 
into two Periods, which temporarily named as Aitkeni-
an or South Pole-Aitkenian and pre-Aitkenian or pre-
South Pole Aitkenian. From the geodynamic evolution 
perspective, three Eon geochronological units are pro-
posed, including Eolunarisian, Paleolunarisian and 
Neolunarisian. Details refer to the abstract number 
1744 of the proceedings. 

Features in geologic map. The surface of the Moon 
is closely scattered with craters and basins, and is cov-
ered by layers of ejecta formed in different eras. The 
geologic map is a tool to recognize and express these 
formations or rock-stratigraphic units on the Moon. In 
our program, the craters and basins will be mapped in 
different facies. With the high-resolution images, the 
continuous ejecta deposits, discontinuous ejecta depos-
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its and crater rays can be distinguished [12]. The 
OMAT image derived from spectral data will provide 
an approach to map the fresh craters definitely[13]. 

Structures. This program is going to establish the 
lunar structure system on the basis of the influences of 
endogenic and exogenic geodynamic processes. The 
structures can be divided into three groups initially: 
structures formed by endogenic processes such as rilles 
and wrinkle ridges, structures formed by exogenic pro-
cesses such as craters, and structures both endogenic 
and exogenic processes played great roles during their 
formations such as fractures. Linear structures and cir-
cular structures will be separated in each group. More-
over, the GRAIL data provide the opportunity to rec-
ognize the deep structure of the Moon [14], which will 
be included in our lunar structure system, and used to 
produce the global structure map. 

Rock types. Unlike the Earth, the Moon has a sim-
ple rock classification because of its short evolution 
history and lack of water and atmosphere especially the 
oxygen. The rock types will be classified into five 
groups: highland rocks, mare rocks, pyroclastic deposit, 
impact melt, and the other special rocks. Rock types 
recognized before such as ferroan anorthosite, mare 
basalt, KREEP, Mg-suite, alkali suite [15, 16] and 
rocks newly found such as pyroclastic deposit[17], 
silicic rock [18, 19], impact melt [20], pure anorthosite 
[21, 22], pink spinel anorthosites [23] will be mapped 
on the rock types map.  

Mapping Approach: To fulfill the requirements of 
distributed collaborative mapping and big data pro-
cessing, we developed a GIS-based mapping system. 
This mapping system is based on Client/Server model, 
and each of the mapping institutes will have its own 
server node to store data, documents and temporary 
files, and to process data and share results. During 
mapping, most of the data processing work will be 
completed at the closest server which has a higher per-
formance in computation to improve the mapping effi-
ciency. The sharing functionality will provide us the 
convenience to correct the errors of the results and to 
transfer data. 

Summary: A new lunar geologic mapping program 
has been launched in China since 2015, and will last 
until 2020. The scale of the maps to be carried out is 
1:2.5 M. This program will try to integrate all the re-
sults of lunar research and make the best use of the data 
available. Although these maps will rely mainly on the 
data from the Chang’e missions, other data will make a 
great complement. A well-established GIS system is 
going to operate to serve the program. We will try our 
best to complete this series of maps to serve the science 
research and society, and we seek for the international 
cooperations. 
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