
ASSESSING THE ROLE OF ANHYDRITE IN THE KT MASS EXTINCTION: HINTS FROM SHOCK-
LOADING EXPERIMENTS.  R. Skála1, F. Langenhorst2 and F. Hörz3, 1Czech Geological Survey, Klárov 3/131, 
CZ-118 21 Praha 1, Czech Republic, skala@cgu.cz, 2Bayerisches Geoinstitut (BGI), University of Bayreuth, D-
95440 Bayreuth, Germany, 3NASA-JSC, SN-2, Houston, Texas 77058, USA. 

 
 
Introduction:  Various killing mechanisms have 

been suggested to contribute to the mass extinctions at 
the KT boundary, including severe, global deteriora-
tion of the atmosphere and hydrosphere due to SOx re-
leased from heavily shocked, sulfate-bearing target 
rocks [1-6]. The devolatilization of anhydrite is pre-
dominatly inferred from thermodynamic considera-
tions [4-6] and lacks experimental confirmation.   To 
date, the experimentally determined shock behavior of 
anhydrite is limited to solid-state effects employing X-
ray diffraction methods [7-9].  The present report em-
ploys additional methods to characterize experimen-
tally shocked anhydrite.  

Experimental: Massive polycrystalline anhydrite 
was placed into metal jackets and shock-loaded using a 
20-mm-caliber powder gun at NASA-JSC [e.g. 7]. 
Peak shock pressures attained by multiple reverbera-
tions ranged from 4 to 64 GPa. The recovered samples 
were examined by optical microscopy, scanning 
(SEM) and transmission electron microscopy (TEM), 
and X-ray powder diffraction to characterize the solid-
state shock behavior of anhydrite. 

Results: Optical microscopy. At hand-specimen 
scales, the unshocked anhydrite was massive and non-
porous, with individual grains being clear and trans-
parent. In thin section, this material consists largely of 
subhedral to anhedral anhydrite grains (typically ~ 0.3-
0.5 mm across) and mosaic texture. Anhydrite grains 
frequently display cleavage and some grains are 
twinned. Samples recovered from the metal containers 
after shock loading are pervasively fractured and gen-
erally disintegrate easily. Individual grains are white, 
and non-transparent. In thin section, the shocked sam-
ples are strongly fragmented.  They display more 
cleavage planes than the unshocked material.  Com-
monly, fracturing along two perpendicular cleavage 
systems occurs, resulting in a jagged appearance of 
grain boundaries. Undulatory extinction is pervasive in 
the shocked samples. Twinning is more frequent in 
shocked samples compared to the starting material and 
of different appearance. The twins in the unshocked 
material form relatively wide, rectangular lamellae 
with straight boundaries, often extending across the 
entire grain.  In contrast, the twins in the shock-loaded 
anhydrite form narrow, needle-shaped, lenticular par-
allel domains. Samples shocked to pressures above 50 
GPa contain grains of peculiar appearance that seem to 
be composed of fibrous, felt-like aggregates and that 

display low birefringence colors (gray and white-
gray). 

 Scanning electron microscopy. Back-scattered 
electron (BSE) as well as secondary electron (SE) im-
aging revealed a number of shock-induced defects. In 
BSE images, samples shock-loaded to 4 GPa display 
high numbers of parallel cleavage planes. Also, irregu-
lar fractures, cross-cutting the anhydrite crystals into a 
mosaic of grains, sometimes less than a few microns in 
diameter, are present in these low pressure experi-
ments. The number of fractures or the size of associ-
ated fragments, however, cannot easily be correlated 
with peak shock pressure because of the somewhat 
heterogeneous distribution of shock effects throughout 
the volume of the sample; some regions display more 
severe deformation than others. 

The secondary electron images display relatively 
narrow bands of heavy comminution at all pressures.  
The fragments in these zones are usually irregular in 
shape, with sizes frequently a few microns across. 
These grains only occasionally display cleavage planes 
in more than one direction, but the fracture pattern 
may also be completely irregular. In some samples 
narrow zones with multiple cross-cut cleavages occur. 
Often, shock-loaded samples display a “scaly” fabric 
consisting of remarkably thin and flat grains.  This dis-
tinct fabric is most likely due to the extremely good 
cleavage of anhydrite. 

X-ray diffraction. All X-ray powder diffraction pat-
terns yielded anhydrite as a dominant phase. Insignifi-
cant extra peaks were found to be consistent with trace 
amounts of gypsum, dolomite and/or quartz. This 
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Fig. 1. Relative broadening of selected reflections (in-
dexed in the Amma setting of the space group). 




