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Introduction: Lunar regolith soils are formed by repetitive meteorite and micrometeorite impact fragmentation of 

local rocks. The lunar regolith is continuously overturned by frequent meteorite and micrometeorite impacts but mix-
ing processes are extremely slow [e.g., 1]. Quantifying the long-time morphological changes of soils on the Moon, 
and other solar system bodies, requires an understanding of how these soils are altered and mixed by impacts of various 
sizes. Lunar surface modification can be studied by two different methods: remote sensing and direct laboratory meas-
urements of lunar surface materials. Visible observations provide essential information regarding the surface topog-
raphy, impact crater count/size, and thickness of the regolith. Careful laboratory characterization of the physical prop-
erties of lunar samples and measurements of cosmogenic radioactive and stable nuclides, nuclear tracks, solar wind 
components, abundances of agglutinates, and the maturity index, Is/FeO, provide a completely independent source of 
about lunar surface processes. Twenty-one single or double drive tubes and 3 deep drill cores were collected by six 
Apollo missions. Cosmogenic radionuclides were measured in 16 out of the 24 cores; the number of nuclides measured 
in each core varied from 1 to more than 8. The cosmogenic nuclide depth profiles in each core are distinct, especially 
those produced by solar cosmic ray (SCR) produced 26Al and 53Mn, but all show surface gardening processes occurring 
over a million-year time scale. Among the 16 cores, 15008 is the least disturbed so it is an ideal core and serves as a 
calibration of gardening process of other lunar cores. 

15008: The Apollo 15 core 15008 is an upper portion of 15008/7 double drive tube. It was collected at station 2 
on the flank of St. George crater near the base of the Apennine Front. It was drilled in the continuous ejecta blanket 
on the rim of a 10 m diameter shallow crater [2]. The core is 23.1 cm in length and has a density of 1.65 g/cm3 after 
extrusion. Based on 26Al measurements Fruchter et al. [3] concluded that the core’s surface is undisturbed, unique 
among lunar cores. Likewise, 36Cl [4] and 14C [5] show a nearly undisturbed depth profile. Manganese-53, which has 
a longer half-life, shows slightly undersaturated profile [6]. 

New Measurements: To expand the use of this core as a calibration point, we measured 10Be, 26Al, and 41Ca depth 
profiles from 15008/7. Beryllium, Al, and Ca were separated from same solution of previous 36Cl and 53Mn measure-
ments [4, 6] and purified for AMS measurements. Beryllium-10 and 26Al measurements were performed at CAMS, 
Lawrence Livermore National Laboratory [7] and 41Ca measurements were performed at PRIME lab, Purdue Univer-
sity [8]. Results are shown in Fig. 1 along with previous 26Al measurements [3]. 

As predicted, SCR-produced 10Be is less than 1 dpm/kg at the surface (left). Our 26Al results (middle) are in excel-
lent agreement with previous measurements [3] but have lower uncertainties. The SCR-produced 41Ca (right) produced 
in the near surface (< 3 g/cm2) is minimal. This SCR-contribution is similar to that of 74275 [9]. Increasing 41Ca 
concentration with increasing depth below 3 g/cm2 is due to the 40Ca(n,g)41Ca reaction by secondary low energy neu-
trons. The higher sampling frequency for this core compared to that of Apollo 15 drill core makes that the depth 
profiles of this core are ideal for calibration at depth of ≤ 50 g/cm2. 

 
Fig. 1. Depth profiles for 10Be (left), 26Al (middle), and 41Ca (right) of 15008/7 double drive tube. 
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