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78236 
Shocked Norite 
93.06 g, 7.5 x 5.5 x 2.0 cm 
 
INTRODUCTION 
 
Sample 78236 is a piece of the 
same norite as 78235 (see section 
on the boulder at Station 8). It is a 
heavily shocked, coarse-grained, 
plutonic norite of cumulate origin. 
One side of this piece has a thick 
coating of black glass (Fig. 1), and 
the other side shows a coarse-
grained igneous texture (Fig. 2). 
 
78236 has been used extensively 
for age dating studies. 

 
PETROGRAPHY 
 
Nyquist et al. (1981) have discussed 
the petrography of 78236. Modal 
analysis and the mineralogy of their 
thin section of 78236 agreed with 
previous descriptions of 78235 and 
78238. All minerals in 78236 have 
been shocked to a moderate degree 
(~30 GPa), with local areas of more 
intense shock (up to ~50 GPa). 
Veins of solidified melt have been 
developed in situ. 

 
Carlson and Lugmair (1982) and 
Nyquist et al. have pointed out the 
importance of the minor phases to 
age dating studies. An important part 
of the Sm and Nd must be tied up in 
the whitlockite, and Rb must be 
present in the K-feldspar inclusions 
(Nyquist et al., 1981). Partially 
devitrified dark brown mesostasis 
occurs interstitially-mostly 
intergranular between pyroxene 
grains-and contains tiny 
clinopyroxene and opaque crystals. 
The shock event(s) that have 
 

 
 

Figure 1: Photograph of 78236. Cube is 1 cm. S73-15394. 
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Figure 2: Photograph of 78236. Field of view is 5 x 7 cm. S73-17813. 
 

partially altered the texture of this 
rock must have at least partially 
remobilized the radiogenic pairs in 
these minor phases. Some of the 
plagioclase has lost Ar while being 
converted to maskelynite. 
 
WHOLE-ROCK CHEMISTRY 
 
Blanchard and McKay (1981) have 
determined the major and trace 
element content of 78236 and found 
it to be the "same" as that of 78235 
(Table 1 and Fig. 3). 
 
RADIOGENIC ISOTOPES 
 
Sample 78236 was used for age 
dating studies of the norite boulder. 
Aeschlimann et al. (1982) dated the 
plagioclase in 78236 by the 39Ar-
40Ar plateau technique at 

4.11 ± 0.02 (Fig. 4). Nyquist et al. 
(1981) also dated 78236 by the 
39Ar40Ar plateau method, but they 
obtained an age of 4.39 for a 
sample of the whole rock (Fig. 5). 
The Ar released during the low 
temperatures has a younger age. 
 
Carlson and Lugmair (1981) dated 
78236 by the Sm-Nd.internal 
isochron method (Table 2). A 
crystallization age of 4.34 ± 0.05 
is indicated by a best fit isochron 
(Fig. 6). However, one of the: 
hand-picked plagioclase and one 
of the pyroxene separates were 
outside of the ± 50 m.y. error 
envelope, and evidence of isotopic 
resetting was noted. 
 
Nyquist et al. (1981) also dated 
78236 by the Rb-Sr (Table 3) and 
Sm-Nd methods (Table 4). The 

Rb-Sr and Sm-Nd ages detenmined 
by the most retentive samples are 
4.38 ± 0.02 b.y. (Fig. 7) and 4.43 ± 
0.05 b.y. (Fig. 8), respectively. 
Nyquist et al. note that all of the 
isotopic systems in 78236 have been 
reset to some degree. They discuss 
this from two points of view-shock 
effects and slow cooling of the rock 
after crystallization. 
 
Jost and Marti (1982) and Marti 
(1983) have recognized a low 
temperature release pattern of 
spallation Xe in plagioclase 
separates from 78236 that is 
different from the high temperature 
release pattern, possibly due to 
recoil events from adjacent mineral 
phases. 
 
Sample 78235 has been dated by the 
U-Pb method (see section of 78235). 
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COSMOGENIC 
RADIOISOTOPES AND 
EXPOSURE AGES 
 
Aeschlimann et al. (1982) report an 
Ar exposure age of 300 m.y. Drozd 
et al. (1977) have determined an 
exposure age of 292 ± 14 m.y. for 
78235 using the 81Kr-Kr method. 

 
 
SURFACE STUDIES 
 
The original catalog (Butler, 1973) 
notes that the glass coating on 
78236 has been pitted by 
micrometeorites. The largest spall 
is 6 mm; the average pit size is 
reported to be 0.5 mm. 

 
 
PROCESSING 
 
The largest piece of 78236 
remaining weighs 79 g. There are 
only two thin sections, but there 
are numerous sections of 78235. 

 
 

Figure 3: Normalized rare earth element diagram for 78236. Data from Blanchard and McKay (1981). 

 

 
 

Figure 4: Temperature release data from the 39Ar-40Ar plateau age dating technique for plagioclase from 78236. 
From Aeschlimann et al. (1982). 
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Figure 5: Data from 39Ar-4OAr plateau technique for 78236 feldspar. From Nyquist et al. (1981). 
 

 
 

Figure 6: Sm-Nd internal isochron for 78236. From Carlson and Lugmair (1981). 
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Figure 7: Rb-Sr internal isochron for mineral separates from 78236. From Nyquist et at. (1981). 
 
 

 
 
 

Figure 8: Sm-Nd internal isochron for mineral separates from 78236. From Nyquist et al. (1981). 
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Table 1: Whole-rock chemistry of 78236. 
a) Blanchard and McKay (1981); b) Dymek et al. (1975) 
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Table 2: Sm-Nd analytical data for 78236. 
From Carlson and Lugmair (1981). 
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Table 3: K, Rb, and Sr analytical results for 78236. 
From Nyquist et al. (1981). 
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Table 4: Sm-Nd analytical data for 78236. 
From Nyquist et al. (1981). 

 
 

 


