
77531 and 77511 
Soil
 

219 and 201 grams
 

77531 

Figure 1:  Location of soil sample 77530 at station 7 on Apollo 17 map (Meyer 1973).  S73-24071 

Figure 2:  Map of station 7, Apollo 17 

Introduction 
77531 and 77511 are rake samples from station 7 on 
the flank of the North Massif (Apollo 17) (figure 1 
and 2). 

Petrography 
The maturity of 77531 and 77511 is Is/FeO = 79 and 
80, respectively.  The agglutinate content is 54 % 

Modal content of soil 77531 (90-150 micron). 
From Heiken and McKay 1974. 

77531 
Agglutinates 54
 
Basalt 4.7
 
Breccia 17.6
 
Anorthosite 1.7
 
Norite
 
Gabbro
 
Plagioclase 9.3
 
Pyroxene 4.3
 
Olivine 0.7
 
Ilmenite 1.3
 
Orange glass 0.3
 
Glass other 5.6
 

(Morris 1978, Heiken and McKay 1974). The average 
grain size is 50 microns (McKay et al. 1974). This is a 
very mature soil. 

A summary of the research on the large rocks is found 
in Wolfe et al. (1981) and Meyer (1994) and the 4 – 10 
mm coarse-fines are cataloged in Meyer (1973). 

Chemistry 
Rhodes et al. (1974) determined the major element 
composition (figure 3) and Wiesmann and Hubbard 
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Table 1.  Composition of 77531 and 77511. 

77531 77511 20 
reference Rhodes74 Rhodes74 Korotev92 Korotev92
 
weight Wiesmann76
 
SiO2 % 43.07 (a) 15
 

FeO TiO2 3.91 (a)
 
Al2O3 17.16 (a) 10
 

FeO 11.7 (a) 11.9 11.4 (c )
 
MnO 0.17 (a)
 
MgO 10.19 (a) 5
 

CaO 11.93 (a)
 
Na2O 0.44 (a) 0.402 0.396 (c ) 0
 

K2O 0.11 (a) 0.11 (b)
 
P2O5 0.08 (a)
 Al2O3
S % 0.08 (a) 
sum Figure 3:  Composition of 77531 compared with all 
Sc ppm 34.3 32.1 (c ) other Apollo soil samples. 
V 
Cr 2121 (a) 1320 (b) 2170 2160 (c ) 200 

Co 32.1 31.3 (c ) 180 

Ni 231 (a) 260 240 (c ) 160 

Cu 140
 

Zn 31 (a)
 
Ga C 120 

100 Ge ppb ppm 
As 80 

Se 60 
  

Rb 2.7 (a) 2.49 (b)
 
Sr 153 (a) 155 (b) 160 130 (c ) 40 
  

Y 52 (a)
 20 

Zr 198 (a) 203 (b) 200 210 (c ) 0
 

Nb 15 (a)
 0  20  40  60  80  100  120  

Mo maturity (Is/FeO) 
Ru 
Rh Figure 4:  Carbon content and maturity of 77531
Pd ppb compared with other Apollo soils. Ag ppb
 
Cd ppb
 
In ppb
 
Sn ppb
 
Sb ppb
 
Te ppb
 
Cs ppm
 
Ba 123 (b) 135 127 (c )
 
La 9.96 (b) 9.99 10.1 (c )
 
Ce 26.7 (b) 27.6 27.2 (c )
 
Pr
 
Nd 19.4 (b) 17 20 (c )
 
Sm 6.47 (b) 6.51 6.44 (c )
 
Eu 1.35 (b) 1.37 1.33 (c )
 
Gd 8.64 (b)
 
Tb 1.54 1.46 (c )
 
Dy 9.55 (b)
 
Ho
 
Er 5.72 (b)
 
Tm Figure 5:  Normalized rare-earth-element diagram of Yb 5.26 (b) 5.4 5.21 (c ) 

77531 compared with mare and highland soils. Lu 0.757 0.739 (c )
 
Hf 5.42 5.24 (c )
 
Ta 0.87 0.77 (c )
 (1976) and Korotev and Kremser (1992) reported theW ppb 
Re ppb trace element composition (figure 5). The heavy rare 
Os ppb earth elements (Gd to Lu) are depleted compared with
Ir ppb 8.5 7 (c ) 
Pt ppb the mare or highland soils.
 
Au ppb 9.4 2.3 (c )
 
Th ppm 1.45 1.69 (c )
 LSPET (1973) and Moore et al. (1974) reported 180U ppm 0.48 (b) 0.42 0.41 (c ) 
technique (a) XRF, (b) IDMS, (c ) INAA ppm carbon for 77531 (figure 4). 
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4 - 10  mm  
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2010 

same bag 

< 1  mm  

reserve 

77530 
220 grams 

77530 
83 g 

77531 
127 g 

77532 
3 g  

77533 
2.5 g 

77534 
4.5 g 

,0 
89 g 

,6 
12 g 

,7 
12 g 

,8 
12 g 

77535 - 579 g - bas. 
77536 - 355 g - bas. 
77537 - 72 g - bx. 
77538 - 47 g - bx. 
77539 - 40 g - bx. 
77545 - 30 g - bx. 

4 - 1 0  m m  

7 751 2  
2 .5  g  

7 75 13  
1 .2  g  

7 75 14  
1 .2  g  

C M e y e r  
2 0 1 0  

s a m e  b a g  

< 1  m  m  

r e s er v e  

7 75 10  
2 03  gr am  s  

7 75 10  
7 7  g  

7 751 1  
1 18  g  

,0 
80 g 

,1 
1 0  g  

,2 
14 g 

,3 
13 g 
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