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Introduction: Recognized as an eroded impact
structure in 1969 [1], the 23 km @ Rochechouart struc-
ture dated 201 Ma +/-2 [2] is among the most accessi-
ble large impact sites on Earth, both in terms of geog-
raphy and geology [3, 4]. However, it has neither been
drilled for impact research nor been studied compre-
hensively yet. Multiple scientific drilling to shallow
depths will be funded by the “Réserve Naturelle Natio-
nale de I’Astrobléme de Rochechouart-Chassenon”
(RNN) and operated by Center for Research on Im-
pacts and on Rochechouart (CRIR) [4-5] planned to
open early 2016.

General aims: The drilling campaign aims to boost
the multi-disciplinary scientific study of the
Rochechouart impact structure that preserved a wide
variety of impact rocks at different erosion levels [2].
Curatorial facilities at the CRIR and NNR will provide
opportunities for ground truth data mining by providing
access to the drill cores and associated data to the sci-
entific community. Completion of the drilling program
is targeted between mid-2016 and late 2017.

Drilling programme: Owing to the erosion level
and the natural state of exposure at Rochechouart, there
is no need for preliminary geophysical prospection.
Deep drilling is not required either. A series of shallow
drillings (50 to 150 m deep) is planned. A total of 8
sites are currently selected along a 10 km N-S traverse
of the breccia deposit filling the inner center of the
crater (Fig. 1). At all sites, drillings will intersect the
crater floor and stop some 30 m beneath. Cores will be
80 mm in diameter for the single “deep” drilling (up to
150 m at site 1) and for the intermediate ones at all the
other sites (up to 50 m). Several shallow 106 mm cores
(1-10 m) are also planned at the various localities for
technical and/or scientific purposes. The final number
and depth of drilling will be determined on site accord-
ing to scientific findings and practical constraints. The
cumulated length of the cores should reach over 300 m,
possibly up to 350-400 m.

Scientific objectives: Mapping the level and distri-
bution of shock-metamorphic overprints at each verti-
cal segment in the target rocks and comparing them at
different distances from the center should yield con-
straints for the initial size of the crater, the positioning
of the center and its initial morphology (basic field
geology seems to indicate that a central peak is absent
at Rochechouart [3]). The current remains of the crater
fill forms a continuous, flat lying stratigraphic unit at
the same elevation +/- 50 m over the crater floor, in-
cluding at the center [3, 8]). Each core will give access
to the eventual trace of the projectile as described by

[6] and [7] at the crater floor interface respectively at
Ries and Rochechouart. Despite the limitation in depth,
we anticipate the recovery of a variety of impact brec-
cia dikes and pseudotachylites outcropping at various
localities [9] and observed in an ancient shallow drill-
ing for ore prospection [3] cored 3 km further south of
site 6 (Fig. 1). Nature, age and origin of hydrothermal
veining and breccias should also be accessible at each
site or at Champagnac (site 7 Fig. 1), where they have
been described previously [10].

The complete range and the full sequence of pre-
served impact rock deposits will be intersected, ena-
bling a comprehensive understanding of the structures
and the petrologic inventories of these deposits. Pene-
trating systematically the target, the cores will con-
strain the relationships between allochthonous and (pa-
ra-)autochthonous impact rocks (see also discussion in
[3]). Drillings at sites 3 and 4 (Fig. 1) will intersect the
vesicular impact melts that are exposed in a 3 km @
zone near the geometric center of the impact structure
[3, 8]. These impact melts rest directly in contact with
the crater floor and were liquid after crater readjust-
ment despite incorporation of at least 10% of “cold”
lithic clasts that are still recognizable and forming im-
miscible, silica rich melts within the matrix melt [3]
(Fig. 2). Sites 1, 2 and 8 are located at distances of
only 2 km to the N and E of the vesicular melt expo-
sures (Fig. 1), yet the material at the bottom of the
crater is “cold” and only composed of lithic debris
forming an approximately 40 m thick blanket [3, 8]. At
sites 1 and 3, the blanket of lithic debris is covered by a
melt-bearing impact breccia with a lithic debris matrix
and lithic clasts similar to those found in the lower lith-
ic debris blanket unit, plus 10 to 15 vol.% of very ho-
mogeneous, largely altered glass (unit referred as to
"top suevite" [3]). The deepest core at site 1 will inter-
sect the complete stratigraphic sequence, including the
impactoclastites at the top of the sequence [3, 8]. Un-
derstanding the nature, the geometry and the mechanics
of the impactoclastites, that of the various breccia units
as well as that of the variety of oriented mesostructures
[including elongated melted clasts and bubbles in im-
pact melts and faint bedding observed locally in lithic
matrix breccias (Fig. 3)] are among the numerous ques-
tions that can be addressed with studies of the drill
cores. Sites 5 and 6 will transect a massive impact melt
rock unit referred as to basal impact melt" by [3] that is
distinct from the breccia deposits near sites 1, 2 and 8,
yet in a similar position relative to the central and ve-
sicular melt zone (Fig. 1). This massive impact melt
unit is characterized by a large proportion of clasts,
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including melt clasts [3, 9]. Owing to the amount and
preservation states of the lithic components, the initial
equilibrium temperature of this unit appears having
been lower than in and below the vesicular melt bodies
at sites 3 and 4; nonetheless, the igneous microstructure
of the matrix [9] indicates slower cooling. Eventually,
thermal conditions, thermal gradients, nature and com-
position of circulating fluids should be accessible via
petrographic and geochemical studies of the material
recovered in and below the deposits. Access to fresh
samples in a variety of thermal environments should
allow revisiting and confirming both the age of the
impact and the identification of the projectile. It should
also provide the key to “mapping”, measuring, and
interpreting the relative mobility of Platinum Group
Elements (PGE) during cooling [3, 4]. It should enable
identifying the PGE carriers and the mechanisms asso-
ciated with their dispersion during impact and hydro-
thermal alteration. Comparison with altered material at
the surface should provide the means for identifying
and deconvoluting the superimposed incidence of sur-
face alteration in order to evaluate and remove this
incidence when only more or less altered material are
available for studies, which is the usual case at
Rochechouart and at other terrestrial and planetary
impact craters.

Research opportunities: A Rochechouart task
force is currently being assembled for identifying, de-
veloping, and promoting the research opportunities
associated with the drilling program and with the mate-
rial made accessible to the scientific community via
NNR and the CRIR. It will be composed of scientists
willing to cooperate on a volunteer basis (yet contrac-
tual and official), with the CRIR and under its authori-
ty, in the implementation of a research activity in the
territory involved by the Rochechouart Impact. Mem-
bers of the task force will organize collaborative re-
search projects and proposals and will carry out re-
search; CRIR will provide the local support, sample
material and the general guidance with the drilling pro-
gramme. In that context, we encourage any individual
and/or group to contact us if they are interested in get-
ting involved in the study of the Rochechouart impact
or in joining our task force. Beyond petrographical
and geochemical studies, our drilling campaign offers
opportunities for a variety of other studies, including
geophysics*, hydrology, soils, archeology, etc. In that
framework, we will be happy to receive proposals for
including core-logging instrumentation or adapting the
drilling program to specific needs (*Rochechouart still
awaits a comprehensive geophysical investigation).
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Fig.1: Geologic map of the impact deposits and impactites
simplified after [12], and location of the drilling sites.
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Fig.3: Apparent sub-horizontal stratlﬁcatlons in llthlc de—
posits. Left: interstratified pseudo-crossbedding in the top
suevite near site 1 (see Fig.1); right: polymict lithic unit at
the base of the sequence near site 2 (see Fig. 1).



