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Shock in the range 150kb is thought to produce important 
magnetic effects in lunar samples [1,2], as a result of cold, 
mechanical reworking, rather than shock metamorphism. 

We report preliminary results of a magnetic study of shock- 
effects in a suite of Piledriver granodiorites, well-character- 
ized and calibrated with respect to shock-level in this range 
[3,4, Table 11. The orientation of these samples wrt. the im- 
pinging shock-wave is approximately known, so that the direc- 
tional relationship between the mechanical and the magnetic ef- 
fects of shock can be untangled. Our results can be compared to 
those of a previous study of shock-induced changes in NRM and 
bulk susceptibility (x) in similarly shocked Hardhat granodior- 
ites 151. 

The natural remanent magnetization (NRM) intensities vary 
by factors of 2-5 within each set of subsamples, so that an NRM 
increase with shock level 151 is resolvable in our data only as 
a rough trend: there are clear upward jumps in average NRM from 
-.35x10-~ emu/g in the virgin samples, to -.75-2.15~10~4 in the 
10-20kb group and to 3.5-4x10-4 in the 35-50kb samples. 

Similarly,although a reported (-15%) decrease in x in the 
50kb-shocked vs. virgin samples is confirmed 151, a systematic 
variation of x with shock is made doubtful by a -20% difference 
between two 20kb samples and by a 15-40% increase in x for the 
10-20kb group. 

The NRM and saturation remanence (IRM,) are both very soft 
in AF demagnetization (Fig. 1). The values of IRMs/NRM (10-loo), 
are typical of multidomain (MD) carriers, being highest in the 
virgin rock. One group of samples (0, 15, 35, 50kb) has <30% 
NRM residuals after 50 oe cleaning, the others (10, 20, 40kb) 
group at 510% residual. Most samples display (Fig. 1) the 
jagged demagnetization curves diagnostic of a texturally-con- 
trolled remanence typical of both terrestrial-metamorphic and 
of lunar rocks [6]. The patterns of NRM directional change in 
AF cleaning are also similar in these shocked granodiorites and 
in lunar samples [6]: The inclinations I of NRM (with respect to 
the drill core axis) in 4 virgin samples reverse frequently, in- 
dicating that the NRM is preferentially pinned in two "easy" 
planes corresponding to major pre-shot fracture sets. In most 
shocked samples I is predominantly shallow, reversing repeatedly. 
Large excursions along great circles show that the NRM is rough- 
ly confined to the shock-wave plane. Only the NRM of the 50kb- 
shocked sample has an initially steep I, this being the only 
documented case of radial shock-compressive fracture [ 3 ] .  This 

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



MAGNETIC BEHAVIOR OF SHOCKED GRANODIORE'I 'ES 

Brecher, A., et al. 

TABLE 1 

Sample 

V-A 

V-F 

V-G 

V-H 

Sample 

V-A 

17-A 

6 8- A 

104-B 

183-F 

332-A 

234-A 

TABLE 2 
INTRINSIC MAGNETIC INHOMOGENEITY 

IRMs 
N RM 

105 

4 

5 9 

13 

45 

55 

2 3 

~ R M x l 0 ~  

emu 
9 

.23 

2.5 

.37 

-1 . 7 
2.4 

1.3 

4.6 

Shock 
Level (kb) 

0 

10 

15 

20 

35 

40 

50 

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

I O 

35.4 

-23.7 

9.7 

-11.4 

2.3 

-18 

80.6 

xxl0 3 

emu 
(oe c c )  

4.6 

6.2 

4.2 

5.3 

3.7 

4.8 

3.9 

PiRMxlo4 
( emu/g 

I O 
1x10 3 

emu 
( oe.cc 1 



MAGNETIC BEHATTIOR OF SHOCKED GRANODIORITES 

Brecher, A., et al. 

shock-induced NRM is soft; 100 oe cleaning restores the magneti- 
zation to the shallow-I plane common to all shocked samples. 

In conclusion, the magnetic behavior of these 10-50kb 
shocked granodiorites is remarkably similar to that typical of 
lunar rocks in several essential features: the intrinsic inhome 
geneity of NRM and X ;  the low content of magnetic grains (<I% wt) 
of predominantly MD sizes, which give rise to a weak and un- 
stable remanence; and finally, the poor directional coherence of 
NRM, with strong evidence of planar-textural control [6]. 

We are currently carrying out anisotropic susceptibility 
measurements and "pa1eo"-intensity determinations in order to 
clarify the nature of shock effects in these rocks, with pos- 
sibly important implications for lunar paleofield estimates[8]. 

References:(l) Cisowski et a1.(1974), Proc. Lunar Sci. Conf. 
5th, 3, 2841; (2) Wasilewski (1973), The Moon, 6, 264; (3) Borg 
(19707, LRL Report No. UCRL-50865; (4) Simmons et al. (1974), 
Proc. Lunar Sci. Conf. 5th, 709; ( 5 )  Hargraves and Perkins (1968) 
JGR, 74, 2576; (6) Brecher (1975) Abstract in this volume; (8) 
~recher et al. (1974) Proc. Lunar Sci. Conf. 5th, - 3, 2795. 

Fig. 1 

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


