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What is new on the Moon?  A lot! A host of 
new data about the Moon have been acquired 
from modern orbiting spacecraft and are now 
made available to a hungry planetary science 
community. SMART-1 [ESA] led the way 
with an innovative technology demonstration 
mission to the Moon. An international armada 
of more complex missions with advanced sen-
sors followed in rapid succession: SELENE 
[JAXA], ChangE [CNSA], Chandrayaan-1 
[ISRO], and LRO-LCROSS [NASA]. The data 
from these robotic orbital missions are being 
calibrated, validated, and distributed, and new 
results and insights are appearing throughout 
the peer-reviewed scientific literature.  

In planning possible future landing sites the 
new missions provide global data that span 
diverse spatial resolution, spectral resolution, 
and spectral range. Although still incomplete, 
these combined data provide a first order as-
sessment of possible landing sites and the es-
sential overview of geologic context. Perhaps 
more importantly, they also provide several 
surprises and unexpected insights about 
Earth’s nearest celestial neighbor. 

Rationale for landing at specific sites on the 
Moon can be portrayed either as a logical and 
efficient step for human exploration beyond 
Earth or as a destination that is rich with sci-
ence return. These are not exclusionary, but 
have different emphasis. A list of fifty targets 
across the lunar surface was developed as part 
of the Constellation Program as example re-
gions of interest for human exploration [1, 2]. 
Possible landing sites that emphasize expand-
ing our scientific understanding from lunar 
samples is found in [3] and reinforced by [4].   

One of the highest scientific priorities re-
mains obtaining samples from the enormous 
South Pole-Aitken Basin on the lunar farside 
[4, 5, 6] because it provides a key to under-
standing the earliest 600 My of terrestrial 
planet evolution. Interest in both polar regions 

remains high because their unusual environ-
ment may trap diverse materials (especially 
volatiles) and because they exhibit potential 
for long-duration solar power [e.g., 1, 2]. Ex-
ploration and sampling the young basalts seen 
on the lunar nearside is also of high science 
priority since these basalts are key to con-
straining the thermal evolution of this small 
planetary body [1,2,3]. Of course, there are 
also countless individual targets that are both 
interesting and perplexing. One class of mys-
teries has important implications for all airless 
silicate bodies: the enigmatic swirls, small 
graceful albedo markings in diverse terrains 
that are often associated with magnetic anoma-
lies and may hold the key to understanding 
dust movement on the surface [7]. 

The unexpected surprises that come from 
the new data are scientifically thrilling, but 
also beg for more detailed information. Fore-
most among these is the discovery of wide-
spread surficial OH/H2O across the surface of 
the Moon [8]. Unfortunately, the data are not 
sufficient to determine key parameters that 
constrain the abundance, origin, distribution, 
and fate of this volatile material. Furthermore, 
discovery of new spinel-rich rock types on the 
Moon [9,10] challenge concepts of crustal 
evolution and call for new methods of forming 
and concentrating minerals to be considered. 
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