
IMPACT BRECCIAS AND PEPERITES 
VARGEÃO'S CRATER: SHOCK METAMORPHISM EVIDENCES IN 

INTRODUCTION

Located on the western side of the state of Santa Catarina, 
Vargeão Crater is one of the largest and well preserved impact 
structures found in Brazil. Developed over the rocks of the Serra 
Geral Group, the crater is one of a few examples of these 
structures developed on this kind of target rocks on Earth. In 
addi�on, it has a high central peak, where sandstones that 
normally are arranged stra�graphically under these volcanic 
rocks, making this crater unique. In order to trace further 
evidences to contribute to studies related to craters developed on 
volcanic rocks, our study aims to trace new ways to address such 
structures and humbly corroborate with knowledge about these 
excep�onal geological agents.
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METHODS

The second important result, is that we found sha�er cones 
developed over the impact breccia in the crater (Figure 5). Its 
development over impact breccias is seldomly reported, but it is 
s�ll a possible feature to find according to French (1998).
Finally, the third result is that, despite the fact, the geochemical 
analysis we made (major, minor and trace), proved to be not the 
most suitable for tracing geochemical anomalies which may 
appear in this par�cular geology, it was at the same �me verified 
that this impact breccia we tested, has a similar geochemical 
configura�on as the basal�c rocks found nearby the crater.

There are at least three significant results in our research. The first 
and most important result is that we found PF’s developed on 
both impact brecias and peperites. The impact breccias clearly 
show PF’s developed on some quartz crystals (Figure 3. E;F). The 
peperites, which are breccias formed during the interac�on of 
volcanic flow and sedimentary material, are older than the 
impact event, and they have a huge poten�al for recording the 
shock metamorphism effects on its quartz and feldspar crystals, 
what can be seen in Figure 3. B and C.

The results acquired with this work corroborate to the affirma�ve that the Vargeão crater is 
definitely product of a great collision of a cosmic projec�le against the volcanic rocks of Serra 
Geral Group. For the reason that there are not many studies about craters developed over 
the basalts, our research contributes directly to the small number of studies related to this 
sort of rock. The understanding that between the volcanic layers of basalt there are these 
peperi�c breccias, which is a type rock that remarkably records impact effects, shed lights on 
one more way to find those shock metamorphism effects on this par�cular geology. 
Furthermore, we recommend to deep into studies about the geochemical features of EGP 
elements of the impact breccia, once the major, minor and trace elements do not reveal any 
promising result.
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Figure 3. (A) (B)  Peperite - (Point 1 on the block diagram);  Peperite - Photomicrography showing grains of different sizes and 
composi�on, including a strongly fractured plagioclase - PPL/XPL;  Peperite - Quartz crystal showing superb rhomboedric Planar (C)
Fractures - XPL;  Impact Breccia - (Sample from point 2 on the block diagram); Impact Breccia - Quartz crystals surrounded by a (D) (E) 
fine irrup�ve matrix - XPL;  Impact Breccia - Detail of the quartz crystals showing its awesome Planar Fractures - XPL.(F)

The main objec�ves of the current work were to develop the 
petrographic and geochemical characteriza�on of samples 
collected in the crater and regions nearby to its edge. Comprised 
mainly by volcanic rocks, volcanoclas�c rocks and impact 
breccias, the sampling was made in order to trace any differences 
in the mineralogical and geochemical pa�erns of the target rocks. 
In addi�on, the fieldwork and laboratory research was also 
intended to verify the development of typical features related to 
the shock metamorphism, such as Planar Fractures (PF), Planar 
Deforma�on Features (PDF), and Sha�er Cones, according to 
examples found in French (1998) and Crosta et al., (2012).
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Figure 5. Point 3 on the block diagram:
(A) (B) Impact Breccia;  Sha�er cone and its 
detail sketche on .(C)

Paleogeographic map 
of the Earth at the 
probable moment of 
the impact: 

Figure 4. 

123 ± 1,4 Ma 
(NÉDÉLEC et al., 2013)
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Figure 2. Lithologic map and stra�graphy of the Vargeão’s Crater. In the center of the poster is the block diagram of the crater based on 
its DTM in composi�on with the lithologic map (Stra�graphy in its sides is merely illustra�ve).

Figure 1. Loca�on of the studied area at the Paraná Basin (Waichel, 2006).
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Study Area

Sandstones of the Pirambóia and Botucatu formations 
(undifferentiated). They present in their matrix quartzite 
composed mainly by aeolian and fluvial environments that 
sometimes show quartz pebbles dispersed among the 
grains of sand.

Serra Geral Group Basalts: Volcanic flow rocks from SGG. 
Sometimes, in the contact of its many volcanic layers there 
are peperitic breccias between them. In between the 
volcanic layers there are sometimes the presence of 
peperites (brownish color).

Basalts showing fractures with randomic directions product 
of the impact, locally covered by impact breccias.

Ácidas Tipo Chapecó: Thick acidic volcanic flows from 
GSG composed by porphyry rhyodacite and dacite of 
massive nature, sometimes vesicular or amygdaloid. 
Fresh rock is slightly brown, gray to brownish when altered.
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