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Figure 1:  Photo of N1 surface of 15545 showing micrometeorite and patina covered 
surface. Sample is about 10 cm long. NASA S71-46618.  Note the large (~6 mm) residual 
glass lining from a large micrometeorite crater on the left end.  Location of saw cuts is 
approximate. 

Introduction 
Lunar samples 15545 was collected from near the edge 
of Hadley Rille in an area called The Terrace (see 
picture in 15595). The lunar regolith was thin in this 
area, with abundant rock samples (basalts) exposed 
(Swann et al. 1971). It appears to be another piece of 
the same lava flow as 15535. The age of this sample 
has not been determined, although whole-rock isotopic 
data are determined. 

This potato-shaped rock has the remains of very large 
glass lining from micrometeorite impacts (figures 1 and 
12) as well as prominent patina from glass splashes. 

Petrography 
Ryder (1985) gives the only petrographic description 
of 15545. Relict olivine phenocrysts have corroded 

borders in 15545. The matrix has small olivine and 
pyroxene crystals embedded in poikilitic plagioclase 
(figure 2). Opaques occur in clusters. The mafic 
minerals are highly zoned (figure 3). Kushiro (1972) 
reported pyroxene composition, Roedder and Weiblen 
(1972) studied melt inclusions, Engelhardt (1979) 
reported the paragensis from shape of ilmenite grains 
and Taylor and McCallister (1972) used Zr partioning 
to determined the cooling rate. Interior vugs and voids 
are visible in figure 9. 

Chemistry 
15545 has been analysed by several labs (table 1). The 
composition of 15545 plots right in the middle of the 
range for olivine-normative basalts (figure 6). The rare-
earth-element pattern is identical to other Apollo 15 
basalts (they have a very narrow range). 

Mineralogical Mode for 15545 
Sample Catalog Rhodes and Papike et 
Butler 1971 Hubbard 1973 al. 1976 

Olivine 11 3.7 8.6 
Pyroxene 50 67.3 61.4 
Plagioclase 30 24 23.5 
Ilmenite 3 1.7 6 
Spinel 3.1 1.6 
Silica 1.5 0.5 
Mesostasis 0.5 0.3 
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Figure 3:  Pyroxene and olivine composition of 15545. 

Figure 2a:  Photomicrographs of thin section 15545,6 
by C Meyer @ 30 and 100 x. 

Radiogenic age dating 
Compston et al. (1972) and Nyquist et al. (1972, 1973) 
determined the Rb, Sr isotopic composition of the 
whole rock sample, but did not give an age. Snyder et 
al. (1998) determined the Nd, Sm. The age is 
presumably the same as other Apollo 15 basalts (about 
3.3 b.y.) (Papanastassiou and Wasserburg 1973), and 
from this one can calculate the initial Sr and Nd ratios. 

Other Studies 
Mizutani and Newbigging (1973) determined seismic 
velocities for lunar lava flows using a piece of 15545 
(figure 7). 

Processing 
In 1971, the end (,8) was sawn off and cut up for initial 
allocations (figure 8). In 1995, the main mass was 
subdivided (figure 9 and 10). 15545,87 makes a very 
nice public display at Space Camp Canada in Quebec 
(figure 12). There are 11 thin sections. 
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Figure 2b:  Photomicrographs of thin section 15545,6
 
by C Meyer @ 30 x (crossed polarizers).
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Figure 6:  The big picture 

Figure 7:  15545 was used to determine important 
physical properties of lunar basalt (Mizutani and 
Newbigging 1973). 
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Table 1.  Chemical composition of 15545. 
Hubbard73 

reference Rhodes73 Wiesmann75 Maxwell72 Chappel73 Wolf79 Ryder2001 Hughes73 Neal2001 
weight Rhodes73 O’Kelley72 
SiO2 % 45.02 (d) 45.72 (c ) 44.89 (d) 45 (d) 
TiO2 2.33 (d) 2.35 (a) 2.4 (c ) 2.49 (d) 2.31 (d) 
Al2O3 8.77 (d) 8.3 (c ) 8.71 (d) 8.65 (d) 
FeO 22.02 (d) 21.99 (c ) 22.43 (d) 22.14 (d) 22.3 (g) 
MnO 0.3 (d) 0.3 (c ) 0.31 (d) 0.282 (d) 
MgO 10.36 (d) 7.36 (a) 10.39 (c ) 10.08 (d) 10.51 (d) 
CaO 9.89 (d) 9.62 (c ) 9.95 (d) 9.65 (d) 
Na2O 0.21 (d) 0.28 (a) 0.28 (c ) 0.45 (d) 0.223 (d) 0.254 (g) 
K2O 0.03 (d) 0.047 (a) 0.04 (c ) 0.04 (d) 0.044 (d) 0.041 (b) 
P2O5 0.05 (d) 0.11 (c ) 0.07 (d) 0.064 (d) 
S % 0.07 (d) 0.05 (d) 0.075 0.078 (g) 
sum 

Sc ppm 42 (e) 42 (g) 43.9 (h)
 
V 168 (e) 308 (h)
 
Cr 4310 (e) 3700 (d) 4484 (d) 4430 (g) 6444 (h)
 
Co 21 (e) 54.7 (g) 61.5 (h)
 
Ni 69 (e) 51 (f) 51 (d) 78 (g) 70.4 (h)
 
Cu 370 (e) 4 (d) 14.3 (h)
 
Zn 23 (e) 0.99 (f) 19.7 (h)
 
Ga 3 (d) 3.6 (h)
 
Ge ppb 3.76 (f)
 
As
 
Se 117 (f) 160 190 (g)
 
Rb 0.75 (a) 0.57 (d) 0.91 (f) 2 (d) 0.87 (h)
 
Sr 104 (a) 70 (e) 97.6 (d) 90 (d) 110 (g) 106.3 (h)
 
Y 33 (e) 24 (d) 29.3 (h)
 
Zr 96 (a) 190 (e) 81 (d) 89.2 (h)
 
Nb 9 (d) 6.31 (h)
 
Mo 0.04 (h)
 
Ru
 
Rh
 
Pd ppb <0.43 (f)
 
Ag ppb 2.85 (f) 1.6 1.5 (g)
 
Cd ppb 1.8 (f)
 
In ppb 1.45 (f)
 
Sn ppb <40 (f)
 
Sb ppb 1.31 (f)
 
Te ppb 2.8 (f)
 
Cs ppm 0.08 (e) 0.03 (f) 0.02 (h)
 
Ba 46.7 (a) 81 (e) 48 (g) 49.2 (h)
 
La 4.93 (a) 4.8 (e) 4.58 (g) 4.6 (h)
 
Ce 13.9 (a) 8.9 (e) 13.9 (g) 13.4 (h)
 
Pr 2.02 (h)
 
Nd 9.92 (a) 7.6 (e) 9 (g) 9.3 (h)
 
Sm 3.29 (a) 3.3 (e) 3.3 (g) 3.41 (h)
 
Eu 0.895 (a) 0.74 (e) 0.87 (g) 0.83 (h)
 
Gd 4.48 (a) 4.5 (e) 4.44 (h)
 
Tb 0.65 (e) 0.74 (g) 0.73 (h)
 
Dy 4.68 (a) 5.2 (e) 4.57 (h)
 
Ho 0.91 (h)
 
Er 2.67 (a) 2.46 (h)
 
Tm 0.31 (h)
 
Yb 2.16 (a) 1.4 (e) 2.07 (g) 2.12 (h)
 
Lu 0.308 (a) 0.31 (e) 0.28 (g) 0.27 (h)
 
Hf 3 (a) 2.2 (e) 2.46 (g) 2.15 (h)
 
Ta 0.38 (e) 0.35 (g) 0.36 (h)
 
W ppb 10 (h)
 
Re ppb 0 (f) 0.011 0.014 (g)
 
Os ppb <0.02 (f) 0.12 0.19 (g)
 
Ir ppb 0.02 (f) 0.12 0.056 (g)
 
Pt ppb
 
Au ppb 0.01 (f) 0.019 0.028 (g)
 
Th ppm 0.2 (e) 0.4 (g) 0.43 (b) 0.41 (h)
 
U ppm 0.132 (a) 0.12 (e) 0.14 (f) 0.13 (b) 0.12 (h)
 
technique: (a) IDMS, (b) radiation counting, (c ) conventional, (d) XRF, (e) optical emssion, (f) RNAA, (g) INAA, (h) ICP-MS 
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Figure 8:  Sawing the end off 15545 in 1971. NASA S71-60997.  Cube is 1 inch. 
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Figure 9:  Sawn surfaces of 15545. NASA S96-01622.  Cube is 1 cm. 

Figure 10:  Saw cut through 15545,0 in 1995.  NASA S96-01619.  Cube is 1 cm. 
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Figure 11:  Subdivison of 15545 done in 1995. NASA S96-01626.  Cube is 1 cm. 
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