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COMPOSITION AND MATURITY OF THE VAN SERG CRATER CORE (SECTION 79002). 
Randy L. Korotev, Washington University, St. Louis, MO 63130, Richard V. Morris, 
NASA/Johnson Space Center, Houston, TX 77058, and Howard V. Lauer, Jr., Lockheed, 
Houston, TX 77058. 

INTRODUCTION. The 79001/2 double core was driven into the regolith -70 m SE and 
downslope from the rim of the 90 m diameter Van Serg Crater a t  Station 9, Apollo 17 [I]. 
At this distance from the rim, the core likely sampled Van Serg ejecta. The fresh 
appearance of Van Serg indicates that i t  is a young crater; photogeologic evidence [ I ]  is 
apparently not definitive a s  to the relative ages of Van Serg Crater and Shorty Crater, 
which has been dated a t  -14 Ma [2,31. Based on ZZNa and 26.41 data, the age of Van Serg 
Crater is -1.6 M a  [41. The extreme youth of Van Serg implies that its ejecta is relatively 
undisturbed by surfaces processes since deposition. Using a depth to diameter ratio of 
0.2, i t  follows that material representative of the pre-impact stratigraphy a t  depths up  to 
-15 m can be sampled a t  the surface. This is apparently the case. A 12 cm deep trench 
was dug and sampled -1 m SW of the coring site [I]. The trench soils, and potentially the 
core soils, are characterized by extremely low values of delta-l5N and are thus important 
for studies of secular variations in the solar wind [5]. 

The upper section of the core (79002) has recently been opened, and the dissection of 
its 17.4 cm length is described by [6]. A s  in the trench, a dark-light contact was 
observed a t  a depth of -7 cm. We have used INAA [7] and FMR [8,9] techniques to 
determine the composition and maturity (IJFeO) of -50 mg samples from each of the 36 
half-cm dissection intervals in 79002. 

RESULTS - Maturity. The depth profiles for a few selected elements and the 
maturity index Ia/FeO are shown in Figure 1. The most striking feature of these profiles 
is the large change in maturity centered near 8.5 cm. Above -8.0 cm, the core soils are 
dark and very mature. The soils near 7.0 cm having I./FeO values between 110 and 120 
units a re  the most mature lunar soils observed to date [9]. Below -11 cm, the soils are 
light and submature. Between 8 and 11 cm both the dark, mature and the light, submature 
lithologies are present. The lack of any distinct variation in bulk composition across the 
albedo contact implies that the variation in albedo results mainly from the difference in 
maturity. In studies of other cores, mature zones above zones of lesser maturity have 
been attributed to gardening of the top portion of a section initially having uniform 
maturity [lo]. Other data show that this not the case for the 79001/2 core. (a) A time 
span of 1.6 Ma is not long enough to garden down to approximately 8.5 cm; a time in excess 
of 10 Ma is needed to garden to this depth [lo]. (b) The nitrogen data of [5] for the 
trench soils (and presumably the core soils) is not consistent with derivation of the dark, 
mature soil from the light, submature soil in the last 1.6 Ma 

RESULTS - Composition. For most elements the depth profiles show scatter, but little 
systematic variation (Fig. 1). However, some subtle stratigraphic features are evident. Ni 
(and Co) concentrations a re  significantly greater in the dark soil than in the light soil 
(mean ug/g Ni: 255530 vs. 179324). The dark, mature soil is slightly more mafic (>Fe 
and Sc) than the lighter, submature soil beneath it. Concentrations of Sm and Eu are  
slightly greater in the dark soil and the ratios Na/Eu and La/Sm are  slightly less. In 
terms of the models of [11,12,13], these differences correspond to a slightly lesser propor- 
tion of anorthositic gabbro, slightly greater proportions of mare basalt and noritic melt, 
and twice the concentration of meteoritic material in the dark, mature soil (Table 1). The 
great surface maturity of the dark soil suggests that the excess meteoritic component in 
the dark soil compared to the light soil derives from the flux of micrometeorites. The 
excess corresponds to a 0.9% component of CI chondrite (Table 1) in the upper 8.5 cm. 
This quantity of CI material would require several tens of million years to accumulate [14], 
based on the present micrometeorite flux. This is consistent with the arguments made 
above that the upper 8.5 cm of dark soil does not derive from in situ gardening of the 
underlying light soil by micrometeorites since excavation of Van Serg Crater, but is 
apparently an old, mature soil recently exposed by the Van Serg event. 

During sample preparation i t  was obvious that soil from the bottom part of the core 
tube contained some large grains. Grains such a s  these are a major cause of the scatter in 
the compositional data. For example, samples containing excess mare basalt, probably a s  
one or two large grains, are the likely cause of the low Cr/Sc and La/Sm ratios at  12 and 
16 cm (Fig. 1) and excess plagioclase might cause the high Na and Eu in the sample near 9 
cm. One sample contained nearly twice the concentration of Zr and Hf a s  the others, 
presumably the result of a single large zircon. For many elements. the scatter is not 
significantly greater than might be expected among the same number of 50 mg samples from 
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a single depth interval. Thus, a 50 mg sample with an  unusual composition does not 
necessarily mean that  the  entire depth interval has that  composition. For some elements, 
the  scat ter  in  the  data is much less among the dark samples than among the Light samples. 
For example, the  relative standard deviation fo r  FeO is 1.12% for the  top 17 samples 
compared with 2.65% for the bottom 14 samples. This indicates that  the  t o p - 8  cm is very  
fine grained and well mixed, consistent with its maturity. This is particularly evident in 
the Cr/Sc ratio (with ratios, several sources of analytical e r ro r  cancel). 
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Figure 1. Depth profiles for t he  79002 core. Filled symbols 
indicate dark-colored end unfilled indicate light-colored soils. 
The vertical lines i n  t he  I./FeO profile indicate boundaries 
between immature ((30), submature (30-601, and mature 0 6 0 )  

- 1 8 .  
soils. One-sigma estimates of analytical precision e r e  indicated 

100 200.  300. by e r ro r  ba r s  on the  lowest data  point. 
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