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Introduction: Apollo 17 s o i l s  were sampled from regoli th developed on 
three basic geologic uni ts ;  the massifs surrounding the valley of Taurus- 
Littrow, the sculptured hi1 l s ,  and the mare lavas and "dark mantle" deposits 
of the valley f loor  ( 1 ) .  Grain mount thin sections of the 90-150 pm fract ion 
from a s u i t e  of 33 s o i l s  representing these photogeologic units  a re  the basis 
fo r  t h i s  study. 

"Dark mantle" deposits:  The f loor  of the Valley of Taurus-Littrow i s  
characterized by deposits of unusually dark regoli th which are  part  of the 
continuous dark mantle r i m i n g  the southeast edge of Mare Sereni ta t i s  and the 
adjacent highlands. Soils  from the  "dark mantle" are typical of lunar s o i l s  
and are what one would expect from the comminution of basal t  flows by meteor- 
i t e  bombardment over the l a s t  3.82 b.y. [the age of the lavas ( Z ) ] ;  they con- 
tain 25-66% basal t  fragments, cl inopyroxene, ilmeni t e ,  and plagiocl ase 
( f i g .  1 The basa l t i c  fragments exhibi t  the same textural  variation found in 
larger  samples collected a t  the s i t e  ( 3 ) ,  i . e . ,  equigranular t o  subophitic,  
medi um t o  coarsely crys ta l  1 ine and f ine ly  crystal  1 ine, variol i t i  c var ie t ies .  
Both dominant types of basa l t  contain 15-25% opaque minerals, mostly ilmenite. 
Aggl ut inate con t en t s  range from 9-56%. Agglutinates consist  of mineral and 
1 i thi  c de t r i tus  bonded together with cl usters  of brown heterogeneous brown 
glass. Previous studies (4 )  indicate t h a t  agglutinates are me1 t products 
from meteorite bombardment of the 1 unar surface and increase with longer 
exposure t o  the lunar environment. Most of the s o i l s  from the Apollo 17 
landing s i t e  have moderate t o  high agglutinate contents and are  considered t o  
be mature so i l s .  The agglutinates derived from i lmeni te-r ich basal t  a t  t h i s  
s i t e  have a d u l l ,  submetal l i c  l u s t e r ,  which, along with basal t  fragments, may 
be responsible fo r  the low albedo. Agglutinates derived from massif s o i l s  
normally have a v i t r i c  lus ter .  Orange and black droplets are present in 
portions from 2 to 18%, with an average of about 5%. The black droplets a re  
quench crys ta l l ized  equivalents of the orange g lass ,  consisting of o l iv ine ,  
ilmenite and glass. There are convincing arguments fo r  a pyroclast ic  origin 
of these spherules (5 ) .  The grea tes t  concentration of orange and black 
droplets are a t  young ( f re sh )  Shorty Crater,  where i t  i s  possible t h a t  some 
of the e j ec ta ,  which in part  consists  of weakly l i  t h i f i ed  aggregates (100% 
drople ts ) ,  i s  from some tens of meters below the surface where there may be 
deposits interbedded with o r  adjacent t o  the basal t  flows and regolith s o i l s .  
Elsewhere in the valley, s o i l s  contain a substantial orange and black droplet 
component. Brought t o  the surface by cra ters  now in a degraded s t a t e ,  any 
aggregates such as those in the e jec ta  a t  Shorty Crater have probably been 
broken up  and mixed in to  the regoli th by meteorite bombardment. In sumnary, 
the "dark mantle" a t  the Apollo 17 landing s i t e  i s  typical regoli th formed by 
impact processes. The 1 ow a1 b e d o i s  due primarily to  ilmenite-rich basa l t  
fragments and dark-colored agglut inates,  except a t  Shorty Crater ,  where the 
darker albedo may be due principal ly t o  black droplets.  There may be, how- 
ever, interbedded with lavas a t  t h i s  s i t e ,  a layer o r  layers consisting of 
droplets ,  pyroclast ic  in origin.  These droplets have been mixed into the 
reg01 i t h  by subsequent impacts. 

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



PETROGRAPHY OF APOLLO 17 SOILS 

Grant  Hei ken 

South Mass i f  and " L i g h t  Mant le"  S o i l s :  S o i l s  o f  t h e  South M a s s i f  and t h e  
"1 i g h t  mant le"  (an avalanche d e p o s i t )  a r e  c h a r a c t e r i z e d  by a  r e 1  a t i v e l y  h i g h  
albedo. Most o f  t h e  li t h i c  and m i n e r a l  s o i l  components c o n s i s t  o f  comminuted 
v i t r i c  and metamorphosed a n o r t h o s i t i c  b recc ias ,  w i t h  t races  o f  a n o r t h o s i t e  and 
c a t a c l a s t i c  ano r thos i  te .  The v a r i e t y  o f  r o c k  types c h a r a c t e r i s t i c  o f  t h e  
mass i f  a r e  desc r ibed  by  LSPET ( 3 ) .  M a s s i f  s o i l s  (Sta.  2)  and avalanche s o i l s  
(Sta. 2A, 3, LRV-6) a r e  ve ry  s i m i l a r .  The components a r e  summarized i n  f i g .  1  
The l a r g e s t  v a r i a t i o n  f rom sample t o  sample i s  i n  t h e  a g g l u t i n a t e  con ten t  
(25-48%). I n  t h e  case o f  t h e  "marbled" avalanche d e p o s i t  a t  Sta.  3, d i f f e r -  
ences between g ray  and w h i t e  zones a r e  m a i n l y  i n  t h e  a g g l u t i n a t e  con ten t ;  
these may have been l a y e r s  s i m i l a r  t o  those seen i n  reg01 i t h  cores  which were 
mixed d u r i n g  the  avalanche o r  i n  t h e  e j e c t a  f rom a  nearby 10 m c r a t e r .  The 
sample f rom t h e  avalanche prong a t  Sta. LRV-2 ( f i g .  1 )  i s  e i t h e r  tho rough ly  
mixed i n t o  o r  o v e r l a i n  by mare-der ived r e g o l i t h ;  c o n s i s t s  o f  p r i m a r i l y  mare- 
d e r i v e d  s o i l  com~onents .  a l t houah  c o l l e c t e d  f rom an area w i t h  h i q h e r  albedo. 

Nor th    ass if and ~ c u l ~ t u r e i  H i l l s  S o i l s :  The s o i l s  c o n s i s t - o f  m o s t l y  
l i t h i c  and m ine ra l  d e t r i t u s  d e r i v e d  f rom comminuted metamor~hosed b r e c c i a  and 
a r e  ve ry  s i m i l a r  t o  s o i l s  c o l l e c t e d  a t  t h e  South Mass i f  ( f i g .  1,  Sta. 6,7,8). 

L a t e r a l  M i x i n g  between Geolog ic  U n i t s  : A1 though most o f  t h e  components 
i n  s o i l s  s t u d i e d  a t  t h i s  s i t e  appear t o  have been d e r i v e d  d u r i n g  comminution 
o f  u n d e r l y i n g  bedrock, a l l  a r e  "contaminated" by  fragments f rom o t h e r  g e o l o g i c  
u n i t s .  Near l y  a1 1  o f  t h e  mare s o i l s  c o n t a i n  a  few pe rcen t  metamorphosed 
b r e c c i a  fragments, most l i k e l y  d e r i v e d  f rom t h e  mass i fs .  Mass i f  s o i l s  c o n t a i n  
mare-der ived l i t h i c  and m ine ra l  fragments, rang ing  f rom "1-7% f o r  those f rom 
the  South Mass i f  t o  "2-1 7% f o r  those f rom t h e  Nor th  Mass i f .  Slopes o f  t h e  
South Mass i f  were c l e a r e d  by an avalanche (mass was t ing  on a  grand sca le )  as 
evidenced by t h e  smal l  amount o f  mare-der ived s o i l  components. The N o r t h  
Mass i f  samples were c o l l e c t e d  near  t h e  mare-massif  c o n t a c t  and are,  n o t  
s u r p r i s i n g l y ,  h e a v i l y  "contaminated" w i t h  mare-der ived s o i  1  components. I t i s  
i n t e r e s t i n g  t o  n o t e  t h a t  l a t e r a l  t r a n s p o r t  by impact  c r a t e r i n g  i s  more e f f e c -  
t i v e  than mass-wasting a t  t h e  base o f  t h e  N o r t h  Mass i f .  T h i s  l a t e r a l  m i x i n g  
of s o i  1  components by impact  c r a t e r i n g  shou ld  be cons idered when i n t e r p r e t i n g  
b u l k  s o i l  analyses. 
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EDGE OF AVALANCHE 
AGGLUTINATES FROM SOUTH 

MARE-MASSIF 

F ig .  1 : Modal analyses o f  t h e  90-1 50um s o i  1 f r a c t i o n ;  average o f  1-5 samples 
p e r  s t a t i o n .  "Other "  i n c l u d e s  a v a r i e t y  o f  g lass  types  and unusual 
l i t h i c  f ragments 
p r e s e n t  i n  sma l l  
amounts 

F ig .  2: R e l a t i v e  p o r  t i o n s  
o f  m a s s i f -  and 
mare-der i  ved s o i  1 
components 
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