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Introduction: Lunar surface maturity is consist- f % z 2 z z 2
ently examined using the NIR optical maturity parame- 025nd 7 R T T T

ter (OMAT) [1]. However, the NIR only provides a
perspective of the upper microns of the lunar surface.
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Recent studies of Lunar Prospector (LP) and Lunar (;()
Reconnaissance Orbiter data sets are now demonstrat- 3
ing additional measures of maturity with sensitivities 8 0.15
to greater depths (~2 m) in the regolith. These include o
thermal infrared, S-band radar, and epithermal neutron Y
o
data sets [2-4]. g 0.10
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Previous Work: Interestingly, each of these data D
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sets measured parameters or abundances is directly
comparable to OMAT despite each measuring different
aspects of the regolith. This is demonstrated by Law- 0.00

rence et al. [3] where LP-measured non-polar high-

lands epithermal neutrons trend well with albedo,

OMAT, and the Christensen Feature (CF). Lawrence et

al. [3] used these data to derive and map highlands

hydrogen (H) which is dominantly a function of H- 150
implantation. With this in mind, areas of enriched-H

are mature, while areas of depleted H are immature.

Lunar Maturation from Additional Perspec- é
tives: Surface roughness measured by S-band radar +
[4], also provides a measure of maturity. In this case,
the circular polarization ratio (CPR) is high when 50
rough and immature, and low when smooth and ma-
ture. Knowing this, one can recognize areas in the non-

polar lunar highlands that show contradictory measures 0
of maturity. For example, while many lunar localities
show consistently immature albedo, OMAT, CF, CPR, 0.9

and H concentrations (e.g., Tycho), others do not. Ori-
entale basin is the most prominent example, shown to
have immature CPR, CF, and H concentrations despite
a relatively mature albedo and OMAT values as well
as an old age determination (~3.8 Ga; Figure 1).
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Summary: To better understand how the lunar
regolith is weathering in the upper 1-2 m of regolith
with time we examine the Orientale basin relative to 0.5
other non-polar highlands regions (~35 localities).
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