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Instrumental 14 MeV and thermal neutron activation analyses have been 
used to determine the abundances of twenty-seven major, minor and 
trace elements in thirteen samples from lunar core 60003. In contrast to 
core 60009 which we analyzed earlier (I), core 60003 exhibits relatively 
small variations in major and minor abundance elements as a function of depth, 
There is, however, a general trend for enrichment of felsic mineral indica- 
tor elements and a corresponding decrease in mafic mineral elements moving 
from the bottom to the top of the core. 

Core 60003 is a section of the deep drill stem (60001 to 60007) taken 
from the region approximately 175 meters southwest of the LM site. The re- 
gion is described as generally flat with numerous 2 to 6 meter diameter cra- 
ters and relatively loose, uncompacted soil. Segment 60003 is from the lower 
section of the deep drill stem and contains mainly fine- 
grained material with a distinct rock layer located near 
the middle of the section approximately 135 cm below the Core 60003 
lunar surface. All samples analyzed in this study were 
~ 5 0  mg aliquants of < l  mm fines. A portion of the deep 
drill stem was partially void leading to some uncer- 
tainty in the exact depths from the lunar surface. 

Based on elemental abundance levels and abundance 
trends we have characterized five chemical units (CU) 
in core 60003 (Fig. 1). The unit interfaces were lo- 
cated, in most cases, with an acknowledged influence 
from the stratigraphic studies of Duke and Nagle (2). 
The five elements most useful in the characterization 
of the chemical units were Al, Ca, Ti, Fe and Co. 
Composition profiles for these elements are given in 
Figure 2. Elemental abundance ranges found in core 
60003 are compared to ranges for Apollo 16 surface 
soils in Table 1. 

Our CU 1 at the base of section 60003 (subsam- 
ples 500-505) is characterized by relatively high 
abundances of Ti (mean=O .61%) and maf ic mineral in- 
dicator elements. Abundances of the felsic mineral 
indicator elements A1 and Ca are lowest in this unit 
and exhibit little variation. Fe and Co, which may 
be indicators of the meteoritic component are highly 
variable in this unit. Subsamples 500 and 503 exhi- 
bit the highest Fe and Co contents in this core sec- 
tion. Unfortunately, a Ni standard was omitted from 
this irradiation sequence and it was not possible to 
determine Ni quantitatively. However, relative Ni 
abundances were determined. Subsamples 500 and 503 Fi ure 1. Core 
contained 20-25% more Ni than adjacent subsamples 60603 chemlcal units 
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Table 1. Elemental abundance ranges in core 60003. 

Element Range in Range in Element Range in Range in 
core Surface soil core Surface soil 

0 % 41.4 - 42.8 43.3 - 47.2 CO ppm 26.3 - 40.3 7.4 - 59.0 
Si 20.5-22.4 19.5-22.2 Nd 12.0 - 30.7 8.0 - 23.0 
A1 15.1-16.4 13.5-16.6 La 13.2 - 15.3 2.70 - 15.7 
Ca 10.7 - 11.9 9.1 - 13.4 Sc 10.0 - 10.8 4.7 - 12.0 
Fe 4.16 - 4.63 2.3 - 5.8 DY 10.0 - 12.1 2.2 - 10.1 
Mg 3.6 - 3.9 2.38 - 4.40 Sm 5.8 - 6.4 2.1 - 7.7 
Ti 0.46 - 0.85 0.16 - 0.42 Yb 4.3 - 5.2 1.20 - 4.95 
Na 0.324 - 0.353 0.18 - 0.47 Hf 4.2 - 4.9 1.0 - 5.3 
K 0.177 - 0.307 0.04 - 0.21 Th 1.19 - 1.71 0.5 - 3.2 
Cr 0.098-0.134 0.04-0.10 Tb 1.28 - 1.50 0.24 - 1.30 
Mn 0.075 - 0.081 0.03 - 0.06 EU 1.13 - 1.34 0.99 - 1.51 
Ba ppm 87 - 237 57 - 190 Lu 0.68 - 0.80 0.21 - 0.83 
Ce 31.9 - 36.4 8.8 - 41.5 Ta 0.55 - 0.77 0.14 - 0.88 
V 16.4 - 49.8 6.5 - 30.0 
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Figure 2. Composition profiles for Al, Ca, Ti, Fe and Co in core 60003. 
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and exhibited the highest Ni contents in this core. Duke and Nagle (2) re- 
port abundant glass droplets in this region of the core. 

CU 2, consisting of subsamples 506 and 507 is characterized by a de- 
creasing abundance trend for Al, Ca and Ti towards the top of the unit, while 
the abundances of Ee, Mg and most trace elements with the exception of Ba and 
V are relatively constant.. Duke and Nagle (2)*report abundant anorthosite 
granules in this region of the core. The V abundance of 49.8 ppm in sub- 
sample 507 is approximately twice the abundances found in adjacent subsam- 
ples. The Ba abundance of 237 ppm in subsample 506 is also approximately 
twice as high as typical abundances in the other chemical units. 

CU 3 is represented only by subsample 508. It has the lowest Fe (4.16%) 
and V (16.4 ppm) contents of any subsample in the core, but is otherwise in- 
distinguishable from subsamples in CU 1. 

CU 4, consisting of subsamples 509 and 510, exhibits a relatively high 
abundances of felsic mineral indicator elements, but otherwise is very simi- 
lar to subsamples in CU 1. Abundant anorthosite granules and reworked detri- 
tal agglutinates are reported (2) in this region. This unit could easily be 
grouped with CU 3 except for the uniquely low V value exhibited by subsample 
508 in CU 3. 

CU 5 represented by subsamples 511 and 512 has relatively high abun- 
dances of Ca and A1 reflecting felsic mineral enrichment in the upper por- 
tions of the core section. Mafic mineral indicator elements and Co and Ni 
(indicators of the meteoritic component) are at relatively low abundances .in 
this unit. Agglutinate granules and plagioclase cleavage fragments are re- 
ported to be abundant in this region (2). 

It must be admitted that chemical abundance differences among chemical 
units 1, 3 and 4 are, at best, slight. Rare earth plots for the five chemi- 
cal units are given in Figure 3. Here again, the chemical units all exhibit 
a negative Eu anomaly and are essentially indistinguishable. The general de- 
crease in mafic mineral and meteorite component indicator elements and the 
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