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A data acquisition program has been in progress for three years t o  ob- 
tain mineralogical information about unsampl ed areas of the nearside 1 unar 
crust using near-infrared reflectance measurements of surface material. A 
sufficient number of areas have now been re1 iably measured to provide an es- 
timation of the type and variety of mineralogical rock types t o  expect for the 
upper 10 km of lunar crust. Although earthbased data are not adequate for a 
global survey i t  i s  clear 1 ) that distinct rock assemblages do exist  a t  the 
observed scale for the upper kilometer of highland material and similar miner- 
al assemblages occur a t  widely separated regions, and 2)  that material exca- 
vated from 5 t o  10 km depth exhibit a different array of rock types, only 
some of which have been suspected from lunar sample studies. 

Data Ac uisi tion. Near-infrared ref1 ectance spectra (1 20 channels from 
. 7  t o  _4__ 2.5 vm have been acquired for about 60 specific targets on the lunar 
nearside high1 ands. The observed areas (fresh simp1 e craters,  massifs, and 
large craters with central peaks) are 4 t o  10 km in diameter and were chosen 
because they do n o t  exhibit a we1 1 developed soil . A1 1 data were acquired 
with an infrared spectrometer and an I n S b  detector (McCord -- e t  a l . ,  1981) using 
the 2.2m telescope of Mauna Kea Observatory. Independent measurements were 
repeated for a t  least  a third of the areas observed. The data were processed 
using standard atmospheric corrections (Clark, 1980) and calibrated using re- 
flectance measurements of Apollo soil 62231 (Adams, J .  B . ,  1976 Atlas). 

Brief Background. Figures l a ,  b contain spectra that demonstrate some 
general spectral properties of lunar material. Characteristic mineral absorp- 
tion bands are more prominent in fresh craters than for soils.  Pyroxenes, 
with two we1 1 defined absorption bands near 1 and 2 urn (Adams, 1974), are the 
most common mafic component: orthopyroxenes exhibit a .90-.93 pm band (such 
as seen in Apollo 16 highlands); more Ca-rich clinopyroxenes exhibit a .97- 
1 . O O  vm band, typical for mare basal t s .  Other mineral absorption bands of 
common 1 unar minerals are a broad mu1 t i  pl e band centered near 1.05 pm for 01 - 
ivine and a broad weak band for Fe-bearing plagioclase near 1.25 urn. 

The Top Kilometer of Highland Material. Shown in Figures Ic ,  d are rep- 
resentative examples for four spectral groups that encompass almost a l l  small 
highland craters ( d  10 k m ) ,  mountains, and massifs observed. Although the 
continuum slope varies, a l l  spectra exhibit pyroxene features, b u t  with dif-  
fering strengths. Three quarters of such areas exhibit a mineral assemblage 
with orthopyroxene being the dominant mafic component. Only five craters,one 
located in the Fra Mauro Formation, also include features indicating a compo- 
nent of more calcium-rich clinopyroxene. Ejecta associated with large impact 
craters frequently appear similar t o  these four groups. 

Crustal material from 5-10 km depth form the central peaks of large (50- 
100 km) impact craters.  Very few of the 13 central peaks observed (Fig. l e ,  
f )  exhibit features comparable to the four groups of upper surface material. 
Only Arzachel peak appears to have a mineral assemblage with orthopyroxene as 
the dominant mafic component. A number of central peaks for eastern craters 
exhibit no absorption bands and are 1 i kely to be composed (Adams e t  a1 . , 1979)  
almost entirely of shocked feldspar. Spectra for the central peaks of Coper- 
nicus indicate only 01 ivine as the major mafic component (Pieters, 1982). Two 
of the most prominent large fresh craters,  Tycho and Aristarchus, exhibit 
characteristics indicating Fe- and Ca-rich clinopyroxenes and Fe-bearing 
feldspar. 
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