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Image enhancement techniques have been utilized to detect and analyze 
sedimentary features on radiographs of Apollo 15 drive tubes. Corresponding 
orthogonal radiographs of the drive tubes were oriented within a lunar azimuth 
range of * 5' providing true lunar orientations for directional sedimentary 
structures in the cores. Detailed analysis of each radiograph has provided 
new information on differences in regolith character in Mare and Highland 
areas at the Apollo 15 landing site. 

15011 - 
Core 15011 is the upper half of a double drive tube taken at station 9A 

at the Hadley Rille margin. The drive tube contains 4 major sedimentologic 
units (A,top to D,base) marked by changes in grain size, clast to matrix 
ratio and sedimentary structure types. The core has been described in de- 
tail by Coch(1) who inferred directions of sediment transport at two levels 
within the core based on an orthogonal petrofabric analysis. Sedimentary 
features reported from this core include: Preferred orientation of long axes 
of elongate clasts (unit A); sharp grain size changes at all three strati- 
graphic unit contacts, and inclined laminae with long axes of elongate clasts 
plunging in a direction perpendicular to the strike of the laminae. Core 
15011 exhibits the best developed grain size variations, sedimentary struc- 
tures and directional sedimentary features of all the Apollo 15 cores. 

15010 - 
cbre 15010 is the bottom of the double drive tube taken at station 9A. 

This core contains 5 distinct stratigraphic units: unit D(top-6cm),E(6-lOcm), 
F(10-19cm),G(19-26cm) & H(26-31cm,base). The soil in unit D is identical in 
sedimentary characteristics to the basal unit (D) in Core 15011. The ir- 
regular basal contact of unit D, and the evidence of reworking along the 
unit D-E contact, suggest that the transporting force which deposited unit D 
was capable of reworking the underlying finer grained unit E. Another possi- 
bility is that the irregular contact may be a portion of a meteorite crater 
excavated into the underlying unit E and infilled with the coarser and in- 
clined laminae of unit D. In either case, petrofabric reconstruction sug- 
gests that the sediment transport was from lunar northwest to southeast dur- 
ing deposition of unit D (1). The five distinct stratigraphic units in Core 
15010, along with the 4 distinct units in Core 15011, indicate the deposition 
of soils of significantly different maturity during the construction of the 
regolith profile at station 9A. 

15009 
Core 15009 is a single drive tube taken at station 6 along the Apennine - - 

Front near Spur Crater. The core contains three stratigraphic units: 
A(0-9cm),B(9-21cm), and C(21-37cm,base). Many of the sedimentary beatures in 
this core have been obscured by the development of an extensive network of 
cracks extending into the core from the top and basal void areas. Unit C 
contains a number of discoidal soil clasts surrounded by this crack network. 
The development of such a crack system suggests that the 15009 soil is quite 
cohesive. The two uppermost units (A&B) are largely devoid of any sedimen- 
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tary features and are characterized by small clasts of material of a proba- 
ble basaltic composition mixed with matrix material and other clasts of 
typical Highlands material. 

15008 - 
Core 15008 is the upper part of double drive tube 15008-15007 taken at 

station 2 along the Apennine Front near St. George Crater. The core is sub- 
divided into 4 stratigraphic units: A(top-7m), B(7-14cm), C(14-23.5cm) and 
D(23.5-29.0,base). The soils of core 15008 are predominantly fine-grained 
with isolated poorly sorted, subrounded clasts. The relatively coarser 
grained units A&C have a chaotic clast fabric and may represent an intermitt- 
ent influx of fresher debris from nearby cratering events. This coarser mat- 
erial mixed with the more mature finer regolith on the Appennine Front form- 
ing poorly sorted units such as C and possibly A. Stratification features 
and sedimentary structures are rare and hiatuses in sedimentation may be 
marked only by thin layers of sub-horizontally oriented clasts. 

15007 - 
Core 15007 is subdivided into two major stratigraphic units: E(0-23.7~1~) 

and F(23.7-32.0,base) which differ both in clast content and sorting. How- 
ever, certain characteristics such as matrix supported clasts, the absence of 
stratification features and rather uniform distribution of clasts within the 
matrix, are common features of both units. These characteristics suggest a 
rather uniform sedimentation within both units with the basal unit reflecting 
a greater supply of coarser clasts during deposition than the upper unit. 

Synthesis 
While the Apollo 15 mission obtained cores from only one Mare site 

(15011/15010) and two sites in the Apennine Highlands (150081 15007 and 15009) 
analyses of these cores indicate that there are distinct differences in soil 
character between the two areas. Mare cores are distinctly coarser than 
cores from the Apennine Front. This observation agrees with the work of 
Butler (2) who made size analyses of Apollo 15 samples and found that sam- 
ples from Apennine Front are finer than Plains samples. Comparisons of 
radiograph film densities suggest that the Mare cores (15011/15010) are 
richer in mafic rock components compared to the cores taken on the Apennine 
Front, which are relatively enriched in anorthositic material. Carr et a1 
(3) analyzed soil samples from the Mare area of the Apollo 15 landing site. 
They concluded that the major constitutents of Mare regolith are what would 
be expected from gardened basalt, i.e. chiefly basaltic fragments, basaltic 
mineral fragments and dark glasses laden with lithic and mineral debris. Mare 
cores contain a rich suite of sedimentary structures which are developed best 
in the coarser-grained soils. Highlands cores are largely devoid of sedi- 
mentary structures and rarely exhibit well defined stratification. Clasts in 
Mare cores are comnonly in contact and have a preferred fabric. Clasts in 
Highlands cores are largely matrix supported and have a random clast fabric. 
Mare cores are relatively cohesive and marked by crack networks which ex- 
tend vertically through the cores and isolate rounded clasts in the soil. 

The overall absence of sedimentary structures in Mare cores may be the 
result of any or all of the following: 1) depositional processes or grain 
sizes, not favoring the development of sedimentary structures ; 21 rework- 

0 Lunar and Planetary Institute . Provided by the NASA Astrophysics Data System 



APOLLO 15 CORES 

N. K. Coch 

ing of the relatively mature Highland soils obliterating traces of previously- 
formed structures; or 3) modification of sedimentary structures through 
downslope movement of surficial material along the Apennine Front. 
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