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Introduction: Maps are one of the most powerful 

communication tools for spatial data. This is true for 
terrestrial data, as well as the many types of planetary 
data. Geologic and/or geomorphologic maps of plane-
tary surfaces, in particular those of the Moon, Mars, 
and Venus, are standardized products and often pre-
pared as a part of hypothesis-driven science investiga-
tions. The NASA-funded Planetary Geologic Mapping 
program, coordinated by the USGS Astrogeology Sci-
ence Center (ASC) [1], produces high-quality, stand-
ardized, refereed geologic maps and digital databases 
of planetary bodies. In this context, 242 geologic, ge-
omorphologic, and thematic map sheets and map series 
have been published since the 1962. However, outside 
of this program, numerous non-USGS published maps 
are created as result of scientific investigations and 
published, e.g. as figures or supplemental materials 
within a peer-reviewed journal article. 

Due to the complexitiy of planetary surfaces, diver-
sity between different planet surfaces, and the varied 
resolution of the data, geomorphologic and geologic 
mapping is a challenging task. Because of these limit-
ing conditions, the mapping process is a highly inter-
pretative work and is mostly limited to remotely sensed 
satellite data – with a few expetions from rover data. 
Uniform and a unambiguous data are fundemental to 
make quality observations that lead to unbiased and 
supported interpretations, especially when there is no 
current groundtruthing [2].  

To allow for correlation between different map 
products (digital or analog), the most commonly used 
spatial objects are predefined cartographic symbols. 
The Federal Geographic Data Committee (FGDC) Dig-
ital Cartographic Standard for Geologic Map Symbol-
ization (DCSGMS) defines the most commonly used 
symbols, colors, and hatch patterns in one comprehen-
sive document [3]. Chapter 25 of the DCSGMS defines 
the Planetary Geology Features based on the symbols 
defined in the Venus Mapper’s Handbook [4]. After 
reviewing the 242 planetary geological maps, we pro-
pose to 1) review standardized symbols for planetary 
maps, and 2) recommend an updated symbol collection 
for adoption by the planetary mapping community. 
Within these points, the focus is on the changing of 
symbology with respect to time and how it effects 
communication within and between the maps. Two key 
questions to address are 1)  does chapter 25 provides 
enough variability within the subcategories (e.g., 

faults) to represent the data within the maps?  2) How  
recommendations to the mapping community and their 
steering committees could be delivered to enhance a 
map’s communicability, and convey information suc-
cinctly but thoroughly.  

This project was initiated within an ongoing coop-
eration work between the USGS ASC and the German 
Aerospace Center (DLR), Dept. of Planetary Geology. 

Method: For determining the most representative 
symbol collection of existing maps to support future 
map results (within or outside of USGS mapping pro-
gram) we defined a stepwise task list:  
1) Statistical review of existing symbol sets and 

collections: The symbol sets within the (reviewed and 
standardized) USGS products of the geologic map-
ping program (maps of Mars, Moon, Venus, Mercu-
ry, and Io which are available here [1]) would be 
documented and analyzed. 

2) Establish a representative symbol set for 
planetary mapping: The results of task 1 will be 
compared with chapter 25 and all other relevant ter-
restrial-based chapters in the DCSGMS. Within this 
comparison the main focus is on how the used and al-
ready standardized symbols overlap. After this com-
parison, a final review of the symbol set would be 
carried out by experienced mappers from the ASC to 
find out the most wanted and needed symbols. This 
will be complemented by a review of the symbols 
within the overall planetary mapping community. 

3) Update cartographic symbols: The entire 
symbol set will be controlled and potentionally be re-
arranged and completed cartographically by new, re-
classified or/and updated symbols. This cartographic 
update will match, wherever possible, to the existing 
standards in the DCSGMS. 

4) Implementation into GIS-based mapping 
software: If the representative symbol set for plane-
tary mapping is collected and (carto-)graphically 
formulated, every particular symbol will be imple-
mented into the adequate software to enable easy 
useablility for the planetary mappers. Within the 
planetary mapping community GIS technogloies are 
utilized for derivateion and digitalization of scientific 
results, data management and map production. This 
implementation will mimic the 2010 application of 
the planetary symbol set into ArcGIS (more infor-
mation here [5]). We will also work on an implemen-
tation to other GIS, e.g., QGIS. In addition to this 
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implemented symbol set, an updated introducion- 
resp. tutorial-document will provide usage guidelines 
for the updated symbol recommendations, and serve 
as a reference for the symbol set.  

5) Platform to provide the symbol set to the 
mapping community: In order to reach as many users 
within the planetary mapping community as possible, 
it is necessary to draw attention to the symbol rec-
ommendations (e.g. within workshop and conference 
contributions) and provide the updated symbol set at 
different locations (e.g. websites of institutes 
ASC/USGS, DLR, MIIGAiK Extraterrestrial La-
boratory (MExLab), Chinese Academy of Sciences 
(CAS), cross link to international organizations like 
International Astronomical Union (IAU), Interna-
tional Cartographic Association (ICA) – Planetary 
Cartography, and International Scociety for Photo-
grammetry and Remote Sensing (ISPRS) – Planetary 
Mapping & Spatial databases, initiatives like open-
planetary [6], MAPSIT, FGDC DCSGMS, and inter-
national academic institutes). 

Current status:  We considered a quantity of 154 
of the 242 available geological maps sheets [1]. Within 
this 154 maps the mappers used 531 different symbol 
discriptions (the map legends have a average quantity 
of symbol types twelve, with max. 30 and min. one 
listed symbol). Because the symbol description often 
use different phrasing for the same feature, the descrip-
tion does often not link only to ONE used symbol 
graphic, and graphics where used for different discrip-
tions it isn`t eaily possible to find the most needed 
symbols. Thus, we started generating an overview of 
the most described objects in a map by a querying 
keywords in the statistic (see Figure 1). This diagram 
gives the first realistic hint to the most used objects 
which were described in the available maps and will 
serve as basis for the next decisions.   

Further issues:  Following the formuliated tasklist, 
the next steps are:  
1. Increase the statistical population by including 

representative maps in- and outside USGS maps. 
2. Establish a digital collection of most used symbols 

for geological planetary maps. 
3. Discuss color recommendation for geological units 

of different planetary bodies and chronological 
epochs.  
Conclusion:  A critical review of the existing 

standard for geological features in planetary sciences 
is important to ensure uniform and understandable 
maps in the future. Therefore we established a joint 
project between USGS ASC and DLR and are work-
ing on a updated symbol collection for geologic 
maps. We will present the current status and the fu-
ture time table of this project at this conference. 

 
Figure 1 statistical overview of already used symbol 
descriptions (sorted by count). 
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