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Choices made early in mission planning can help ensure mission success.  When planning robotic 
traverses and human extravehicular activities (EVA) that means it is important to develop a useful 
description of the exploration zone.  If that process goes awry, the entire mission to follow is at risk. 
 
When selecting a landing site and conducting pre-mission planning, including pre-mission geologic 
mapping, it is important to use descriptive terminology.  The language selected needs to convey 
information that is useful to the science operations team, flight operations team, and crew.   
 
Let’s consider for a moment a simple site with two geographic provinces:  a layered terrain and a lava 
flow.  Those words, “layered terrain” and “lava flow” are descriptive and immediately convey to the team 
information that will be useful for planning and operations.  They are not overly interpretive.   For 
example, the layered terrain may or may not be composed of sedimentary strata, so we avoid being so 
specific.   
 
Descriptive terms are also applied in more complex exploration zones.  Perhaps there are two layered 
terrains.  In that case, add descriptive terminology to separate them; e.g., the northeastern layered terrain 
and the western layered terrain.  If there are multiple lava flows, then, again, use descriptive terminology 
to separate them; e.g., the eastern, middle, and western lava flows.  Perhaps there are two volcanic vents 
in the area; e.g., the eastern vent and western vent.  If a series of vents is aligned, the vents can be 
described and mapped as a line of vents or chain of vents.  The vents in that chain can be further 
described in terms of their cardinal location (southern, northern) or assigned numbers.  In the latter case, 
one can establish a convention where the numbering sequence begins at the north or perhaps begins with 
the vent closest to a lander.  If the morphology of a vent is distinct, then that information can be used, too: 
e.g., maar crater versus pyroclastic cone.  Perhaps there are other geologic features, such as graben, seen 
in the orbital images used for landing site analysis.  If so, use generic geologic terminology to describe 
them.  The goal being, again, to provide descriptive nomenclature that conveys information that is useful 
to all those involved in planning and safe operations. 
 
It is important to avoid ‘names’ in lieu of descriptive terminology.  It would not be helpful to call a 
location in the exploration zone “Hawaii.”  What would that mean?   Does it mean the location is on a 
summit caldera, on the flank of a shield volcano, on a pahoehoe lava flow, in the vicinity of a series of 
lava tubes, on unconsolidated beach sands, near ledges of lithified beach sands, or in an area covered with 
palm trees?  For clarity, it is important to use descriptive, information-packed nomenclature like summit 
caldera, lava flow, and sediment for clarity.  
 
The terminology applied needs to be suitable for all phases of a mission:  pre-mission planning, surface 
operations, and post-mission analyses, including publications.  When selecting terminology, try to think 
ahead to how words might be used or misunderstood in the future.  Imagine the confusion wrought if the 
science team published papers with analysis of “Hawaiian basalts” from the Moon, when there already 
exists a huge volume of literature describing “Hawaiian basalts” from Earth’s Hawaiian islands. 
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There is an important caveat to that rule.  If a mission targets a complex geologic site or one with a great 
number of features, such as a highland terrain with a great number of impact craters, it may be necessary 
to place names on a few key structures.  If that is the case, there is a formal process for doing so.  
Proposals for planetary surface features are submitted to subcommittees of the International Astronomical 
Union (IAU).  A proposal needs to demonstrate a scientific need for a new name. Any proposed new 
name may also need to fit within naming conventions for that planetary body or region of a planetary 
body.  For example, in the lunar south polar region being targeted by the Constellation program, many of 
the existing names are derived from those of terrestrial polar explorers.  Future names for that region may 
follow a similar pattern. In our landing site studies of the lunar south polar region, we identified locations 
that might be explored with walking EVAs (~2 km radial distances) or LRV-style EVAs (~10 km radial 
distances) that have no formal names.  Where such large swaths of territory exist without names, it may 
be necessary to formally name a few features to facilitate discussion among those involved in a mission.  
Identifying those locations and obtaining formally approved names early in the pre-mission planning 
phase will provide an important level of continuity throughout the mission planning and operation 
processes. 
 
Because formal names may exist at future landing sites, it is all right to use a small number of existing 
names when conducting our field training courses and analogue mission simulations.  That is, there does 
not need to be a strict adherence to descriptive terminology.  Suitable examples of names to use in 
mission analogue terrains are Merriam Crater, SP Mountain, and Black Point Lava Flow in the San 
Francisco Volcanic Field; (El) Crater Elegante, MacDougal Crater, and Cerro Colorado in the Pinacate 
Volcanic Field; and Kilbourne Hole and Hunt’s Hole in the Potrillo Volcanic Field.    
 
Such practice reflects the reality of lunar surface missions.  At the Apollo 16 landing site, for example, 
which is our best proxy for the highland terrain of the lunar south polar region, North Ray Crater and 
South Ray Crater were named features and became useful geographic ‘signposts’ for all phases of the 
mission, while numerous smaller craters around the landing site remained unnamed. 
 
During Apollo, the EVA traverses and stations became additional geographic markers (i.e., EVA 2, 
Station 8) used by crew, flight operations staff, and post-mission analysts.  It also became common 
practice in the science team to use stations as geographic markers; e.g., Station 6, Boulder 1 at the Apollo 
17 landing site.  That nomenclature identified location, alerted everyone there were multiple boulders at 
that location, and further that the target was a boulder labeled #1.  That nomenclature, like the descriptive 
geologic nomenclature described above, provided the science team, flight operations team, and crew with 
useful information.   
 
The use of station numbers can have one serious drawback that one needs to guard against.  Station 
numbers may create the illusion among some team members that all of the important activities are limited 
to the stations.  It is important for everyone on a mission to understand that observations made between 
stations are essential, too, and can amplify the scientific return of an EVA by an order of magnitude.  
Thus, it is important in training and mission simulations for crew to make observations between stations 
and to practice communicating those observations to a science operations team.   
 
The goal of such guidelines, both in mission planning for the Moon and Mars, and when conducting 
analogue activities on Earth, is to reduce risk to crew, their vehicle(s), and the mission.  It is important to 
use information-bearing nomenclature that assists mission communication and minimizes 
misunderstandings.  
 


