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Impact Amber: We previously have reported the 

occurrence of grass-like plant remains (Fig. 1A) in 
9.21 Ma impact melt breccias collected from upper 
Miocene strata in the Argentina Pampas. We coined 
the term impact amber to describe this unique mode of 
preservation [1] in which biologic remains are trapped 
in superheated melts either as ejecta are excavated 
from the crater or as they fall on biota beyond the rim.       

Subsequent microanalytical investigations of these 
remains show the fine level of detail that is retained 
(Fig. 1B) and suggest at least two styles of preserva-
tion. First, recently deceased leaves may accumulate in 
soils and sediments with other organic debris. They 
can become covered with thin films of clay, moisture, 
and even bacteria. The high heat capacity of this ag-
glomeration may protect the leaves as they become 
consumed in an impact melt. The melt quenches 
against the trapped materials, and the entire ‘mat’ is 
encased in the resulting glass. Some textural and com-
positional evidence suggests that during this process 
water vapor is liberated into the surrounding melt. 
Second, many grass leaves are composed chiefly of 
silica-rich frameworks. If the amorphous silica is flash 
heated, it may vitrify. Examination of individual pre-
served leaf components such as the papilla (a decora-
tive wound scar) shown in Figure 1C show textural 
and mineralogical evidence that the leaf superstructure 
(i.e., amorphous silica) is heated to very high tempera-
tures and rapidly quenched. The composition of some 
leaves also appears to have  homogenized, at least par-
tially, with the encasing melt. In order to achieve this 
condition while preserving the delicate structures ob-
served, the heating and quenching times should be 
exceedingly fast― typically the case for impact ejecta.    

Grass leaves similar to those preserved in the Cha-
sicó melt breccias also have been identified in glasses 
from the 445 ka Centinela del Mar (UCdM) deposit. In 
addition to evidence for the styles of entrapment al-
ready discussed, one UCdM melt contains a unique 
example of another mode of preservation. Figure 2 
shows a grass blade which was trapped within a large 
vesicle. The shape of the vesicle is molded to match 
the geometry of the plant. Although we currently are 
examining to what degree any original organic mate-
rial is preserved in the interior, the exterior surface 
seems to have a composition generally similar to the 
impact melt. It may be that thin clay accumulations on 
the leaf became hot enough to melt, forming a glassy 
veneer over the exquisitely decorated surface.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Impact amber. A) Photograph of 9.21 Ma impact 
melt containing the vitrified remains of late Miocene grasses. 
B) Photograph of two leaves with preserved ribs and papillae. 
An SEM image (inset) illustrates that even subcellular struc-
tures are retained. C) Backscattered electron photomicrograph 
showing the inside of a vitrified papilla. Vesiculation  and 
dendritic magnetite crystals (inset) attest that this part of the 
leaf was heated to very high temperatures before rapidly 
quenching.        
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Faunal Remains: UCdM glasses probably were 

produced during an impact into a large river near the 
village of La Dulce, Argentina [2]. The setting likely 
was rich in both flora and fauna. These melts contain 
rare remains of some vertebrate animal(s) (Fig. 3). 
Tiny fragments of what are believed to be cartilage are 
preserved and may be partially vitrified.  The paucity 
of cartilaginous remains in Pampean sediments (and 
the geologic record in general)  suggests the tantalizing 
possibility that these fragments belonged to a recently 
deceased creature, if not one killed and consumed by 
the ejected melt. 

 
Additional Occurrences of Impact Amber and 

Impact Popcorn: Recently we have recognized impact 
amber in other Argentine impact deposits including the 
5.28 Ma Bahía Blanca deposits. In addition to late 
Miocene/Pliocene flora, these glasses contain small 
clasts of silica-replaced bone excavated from older 
sediments. A recently examined 1.2 Ma tagamitic 
bomb, possibly ejecta from a crater near General San 
Martin [2], also contains floral remains. The tests and 
cysts of silica-rich microorganisms have been ob-
served in both the Chasicó melts and in the Rio Cuarto 
impact glasses. Terra cocidas, brick-red masses associ-

ated with the 3.3 Ma Mar del Plata impact glasses also 
contain glassy plant fragments. Originally thought to 
be baked, oxidized sediments [3-4], we now realize 
that the Mar del Plata terra cocidas are extremely 
glass-rich suevites. Some of the trapped plants appear 
to have obtained temperatures high enough to generate 
a frothy material, within the walls of the leaves and 
stems, morphologically similar to popcorn.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions and Implications: Floral and faunal 

remains are trapped and preserved in most, if not all, 
of the Argentine impact melt breccias. We suspect that 
impact amber is a common product of impacts into soft 
sedimentary targets. Osinski et al. [5] recently reported 
what may be examples of impact amber from a likely 
soft sediment Pleistocene impact in Egypt. We con-
tinue to investigate the condition of the organisms at 
the time of the impact events and their exact modes of 
incorporation into the melt breccias― essentially per-
forming impact pathology. The realization that impact 
melts can trap and magnificently preserve biologic 
remains, in many instances encasing them in a protec-
tive envelope of glass, suggests an obvious strategy for 
astrobiology. We propose that impact melts and melt 
breccias on other planetary surfaces, particularly Mars, 
should be primary targets in which to look for evi-
dence of past life. 
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Figure 3. Backscattered electron photomicrograph showing 
cartilaginous material preserved in a piece of UCdM impact 
glass.  

Figure 2. A) Backscattered electron photomicrograph of a 
grass leaf preserved within a vesicle in 445 ka impact glass 
from Centinela del Mar. B) Close-up of the surface shows
well-preserved structures including papillae and phytoliths.
The composition of the material appears to be similar to the 
enveloping melt.  
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