
15410 and 15420 
Soils 

177.3 and 308.4 grams 

Figure 1:  Map of north rim of Spur Crater showing 
location of samples at station 7, on the Apennine 
Front. 

Introduction 
15410 and 15420 were collected from the rim of Spur 
Crater at station 7 (figures 1 and 2). 

15420 is the soil that was collected and returned in the 
bag with 15425 and 15427 (green glass clods) and, as 
such, contains an abundance of green glass particles 
derived from these very friable clods. 

Petrography 
The maturity index (Is/FeO) for 15411 is 43 
(submature)(Morris 1978). 

The coarse fines (4-10 mm) from 15414 and 15424 
were cataloged by Powell (1972), Phinney et al. (1972) 
and Ryder and Sherman (1989). 

Green Glass 
Taylor et al. (1973) gives the composition of green glass 
from 15421. 

Chemistry 
The compositions of 15411 and 15421 are tabulated in 
tables 1 and 2. Note that 15421 has very high Mg and 
Fe content (figure 3) due to the high content of mafic 
green glass (see also mode). The REE and large ion 
lithophile element content of 15411 is dominated by 
the abundance of KREEP materials (figure 7). 

Figure 2:  Photo of 15410 and rock 15418 etc., as 
they were sampled at Spur Crater.  AS15-86-11664 
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Figure 3:  Composition of 15411 and 15421 
compared with that of other Apollo soils. 

The carbon content of 15411 was reported by Moore 
et al. (1973) as 74 ppm C (figure 4). 

Radiogenic age dating 
Dalrymple and Ryder (1991, 1993) tried, but were 
unable to date melt rocks 15414,2 and ,3 (figure 6). 

Lunar Sample Compendium 
C Meyer 2010 



200 

180 

160 

140 

C 120 

ppm 100 

80  15411 
60  

40  

20  Lunar Soils 
0 

0 20 40 60 80 100 120 

maturity (Is/FeO) 

Figure 4:  Carbon content (Moore) and Maturity 
index (Morris) for 15411 compared with all other 
Apollo soils. 

Average grain size = 87 micorns 

Figure 5:  Grain size distribution of 15411 (Graf 
1993). 

Other Studies 
Jordan et al. (1974) determined the concentration and 
isotopic ratio of the rare gasses in 15421. 

Figure 6:  Ar.Ar plateau diagrams for two coarse 
fine particles from 15414 (Dalrymple and Ryder 
1993). 

Figure 7:  Normalized rare-earth-element diagram 
for 15411 (Korotev 1987). 

Processing 
The fines from 15421 are an excellent source for mafic 
green glass. 

Modal content of soil 15420. 
From Morris et al. 1983. 

Agglutinates 8.4 % 
Basalt 
Breccia 0.3 
Anorthosite 0.3 
Norite 
Gabbro 
Plagioclase 0.7 
Pyroxene 1.6 
Olivine 
Ilmenite 
Green glass 82 
Glass yellow 7.3 
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Table 1.  Chemical composition of 15411 Table 2.  Chemical composition of 15421. 

reference Korotev87 Willis72 Laul73 reference Korotev87 Taylor73 Chou74 
weight weight 
SiO2 % 46.22 (b) SiO2 %
 
TiO2 1.09 (a) 1.09 (b) 1.2 (a) TiO2 0.71 (a)
 
Al2O3 15.1 (a) 15.08 (b) 15.5 (a) Al2O3 10.4 (a)
 
FeO 13.7 (a) 13.36 (b) 13.1 (a) FeO 17.1 (a)
 
MnO 0.16 (a) 0.176 (b) 0.17 (a) MnO 0.223 (a)
 
MgO 11.7 (a) 11.74 (b) 12 (a) MgO 14.6 (a)
 
CaO 11.1 (a) 10.91 (b) 11 (a) CaO 9.2 (a)
 
Na2O 0.4 (a) 0.36 (b) 0.41 (a) Na2O 0.31 (a)
 
K2O 0.159 (b) 0.16 (a) K2O
 
P2O5 0.167 (b) P2O5
 
S % 0.077 (b) S %
 
sum sum 

Sc ppm 26.4 (a) 23 (a) Sc ppm 32.2 (a)
 
V 103 (a) V 115 (a)
 
Cr 2610 (a) 2531 (b) 2271 (a) Cr 3120 (a)
 
Co 49.6 (a) 43 (a) Co 64.5 (a)
 
Ni 215 (a) Ni 204 (a) 215 (c )
 
Cu Cu
 
Zn Zn 55 (c )
 
Ga Ga 4.44 (c )
 
Ge ppb Ge ppb 263 (c )
 
As As
 
Se Se
 
Rb 4.3 (b) Rb 1.65 (b)
 
Sr 105 (a) 111 (b) Sr 100 (b)
 
Y 61.5 (b) Y 37 (b)
 
Zr 250 (a) 275 (b) 200 (a) Zr 130 (a) 138 (b)
 
Nb 17.4 (b) Nb 9.6 (b)
 
Mo Mo
 
Ru Ru
 
Rh Rh
 
Pd ppb Pd ppb
 
Ag ppb Ag ppb
 
Cd ppb Cd ppb 240 (c )
 
In ppb In ppb 46 (c )
 
Sn ppb Sn ppb
 
Sb ppb Sb ppb
 
Te ppb Te ppb
 
Cs ppm 0.17 (a) Cs ppm 0.1 (a)
 
Ba 189 (a) 200 (b) 180 (a) Ba 90 (a) 121 (b)
 
La 17.4 (a) 18 (a) La 7.83 (a) 10.2 (b)
 
Ce 46 (a) 51 (a) Ce 21 (a) 28 (b)
 
Pr Pr 3.35 (b)
 
Nd 25 (a) Nd 11 (a) 15 (b)
 
Sm 8.28 (a) 8.4 (a) Sm 3.77 (a) 4.3 (b)
 
Eu 1.09 (a) 1 (a) Eu 0.653 (a) 0.71 (b)
 
Gd Gd 5.64 (b)
 
Tb 1.68 (a) 1.5 (a) Tb 0.81 (a) 0.87 (b)
 
Dy Dy 5.7 (b)
 
Ho Ho 1.39 (b)
 
Er Er 3.73 (b)
 
Tm Tm 0.59 (b)
 
Yb 6 (a) 5.9 (a) Yb 3.02 (a) 3.57 (b)
 
Lu 0.84 (a) 0.9 (a) Lu 0.449 (a) 0.55 (b)
 
Hf 6.7 (a) 6.4 (a) Hf 3.11 (a) 2.68 (b)
 
Ta 0.84 (a) 0.75 (a) Ta 0.4 (a)
 
W ppb W ppb
 
Re ppb Re ppb
 
Os ppb Os ppb
 
Ir ppb 3.7 (a) Ir ppb 3 (a) 2.5 (c )
 
Pt ppb Pt ppb
 
Au ppb 2.7 (a) Au ppb 25 (a) 3 (c )
 
Th ppm 2.7 (a) 3 (a) Th ppm 1.11 (a) 1.49 (b)
 
U ppm 0.77 (a) 0.9 (a) U ppm 0.31 (a) 0.41 (b)
 
technique: (a) INAA, (b) XRF technique: (a) INAA, (b) SSMS, (c ) RNAA 
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15410 
177 g 
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15410 
56.2 g 

15411 
103 g 

15412 
7.1 g 

15413 
6.7 g 

15414 
4 g  

,1 
40 g ,2 

,16 
2 g  

,17 
2 g  

,19 
2 g  

,20 
1 g  

,22 
1 g  

,3 
5 g  

,4 
5 g  

,5 
5 g  

,6 
2 g  

,23 
1 g  

15417
 
15418
 
15419
 

15420 
0 g  

15420 
308 g 

15421 
255 g 

15422 
16 g 

15423 
18 g 

,2 ,3 ,5 ,6 
5 g  2 g  

,17 ,18 ,30 ,22 ,25 ,28 

2 g  

10 g 5 g  3 g  2 g  1 g  1 g  

15425 
C Meyer  15426 2010 

15427 
< 1 mm  1 - 2 mm  2 - 4 mm  4 - 10 mm  

15424 
20 g 

,0 
196 g 
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