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Abstract

Isli and Tislit, the Moroccan "Romeo and Julieteecording
to a popular legend gave their name to a twin lakes
Imilchil. There we show evidences that these twkesaor
impact craters. The proof as follow: (i) the fragrgeof iron
meteorites found on both sides of Isli and Tisglitds belong
to the same parent meteorite and siderite typ¢, T(lie
sedimentary formations which are almost tabulathm area
of the lakes become tilted with a centripetal ghgpiall
around and towards Isli lake, (iii) the circularaple of the
Tislit lake is similar to that of the Isli lake,vji the impact
breccias found on the south of the Isli lake conttiocked
quartz crystals (v) the radial fractures of higkegsure affect
some sedimentary beds. All these observationseidence
of the presence of an impact crater due to the déll
meteorites.

1. Introduction

More than 183 structures of meteoritical
highlighted on the Earth [1], including only thréeal impact
craters reported [2]. The impact craters of Isld afislit,
32°13'N, 05°33'W; 32°12'N, 05°38'W are respectively
located at 10 km and 4 km from the Imilchil village the
Central High Atlas in Morocco at respective altiegdf 2272
and 2266 meters. They are spaced apart from ehen by
9.4 km. The origin and the date of formation ofsénéwo
lakes are still unknown today. Surveys undertakegr them
and in the surrounding areas leads to believe thay
correspond to a dual meteoritical impact crater. pekesent
here the discovery of this new dual impact craterthie
Central High Atlas in Morocco, It is interestingist by its
young age, its perfect conservation and the geonabogy of
the two depressions (Figures 1).

Figure 1. Panorama of the Isli Lake.
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2. New observations
2.1 Meteorite

The first fragment of this meteorite was harvestsd a

nomad in June 2012. The members of the laboratory

harvested many fragments of this meteorite wels@need in
the quaternary (Upper Soltanian) layers, dated 0D years
BP [3]. The collected fragments on the both sidethe both
impact craters and those collected on the surrogngiains
are of the same nature, thus having fragments peztby a
large explosion by the impactor during a collisiwith the
soil's surface. Samples weighing 100 g to more tBakg
(Figures 2A, 2B and 2C) were harvested at sevdmhkters
from the west to the east of the craters.

The samples found haverasty appearance, with scales of

alteration of several centimeters thick of oxidew aron
hydroxide covering the entire outer
indicating a long residence time in the sdihe polished
surfaces don't show the Widmanstatten

meteorite of Imilchil is an Ataxite rich in nickeit, consists
mainly of iron mixed with 17, 3% nickel (X-ray floescence
method in the department of Earth sciences, thedysity of
Ferrara). The scanning electron microscopy reveaher
presence of thin diffuse bands of kamacite (aroR&dum
wide) in a matrix of plessite (Figure 2D) this texturetle
evidence of structural deformation due to shockaotp
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Figure 2. Meteorite fragments of Imilchil. A: Saregf more
than 9 kg. B: Sample of more than 1.5 kg. C: Sarp290
grams on site. D: Band of kamacite in a plessit&ima

2.2 Impact craters

The dual impact craters of Imilchil (Isli and Ti}laffect the
jurassic sedimentary formations (red layers). Toih lcraters
are practically circular and they have respectivEdp0 and

1

surfaces thereo
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1000 meters in diameter. The crater Isli is an ghoegular
bowl with very pronounced slopes; its maximum deptB5

meters, the seismic profiles obtained reveal thathickness
of sediments filling the lake is 100 meters; théesk have an
age of about 35,000 years [4]. The sedimentary d&ions

that are almost tabular in the platform lakes bezdmalined

with centripetal dips, all around, towards the lake forming

thus its watershed.

Ploymict and monomict breccias were observed aetges
of these craters (Figures 3A and 3B), they donfimfdoig
masses, the erosiamas probably erased mo3they consist
of irregular fragments with millimeter and centimesizes,
in a carbonate matrix. In the breccias collected tha
southern edges of the Isli crater, we noted thesqmee of
several shocked quartz grains in planar struct(f¥e3 [5-6]
associatedsometimes with rolling extinction, indicators of
shock metamorphism (Figure 3C). The most quartingra
have a single family of PFs, but some grains hawve t
families of planar structures. These breccias cdddthe
result of debris ejecta. We could also observeatdthctures

(Figure 3D) which could have been produced by impacts [7].

Figure 3. Metamorphism

impact figures.
breccias. B: monomict breccias. C: shocked qudrtzveg
PFs. D: radial fractures.

A: polymict

3. Discussion and conclusion

Our observations lead to a structural outline ofimpact.
The fragments of meteorites (around 180 Kg) foumdhie
area all belong to one and the same parent metetalted
Ataxite. Sedimentary layers are verticalized arotimel Isli
crater; outside the edges of the crater, there iswidence of
vertical layers. This is most likely due to a metieofall [8].
Witnesses of impact breccias are still presenthenetdges of
craters, although most of these breccias had besea by

erosion. These breccias contain shocked quartngnaith
planar structures indicators of shock metamorphf&6i.

In conclusion, based on these observations we oafirm
that the circular structures of Isli and Tislit cisered in the
north of Imilchil (Morocco) were produced by thepatt of a
small asteroid with more than 100 meters in diamete

The dual impact crater, oriented est-west, resufitech the
fragmentation of a meteorite at its input in thertEa
atmosphere in two pieces which then produced tvatecs,
oriented along the trajectory of the fireball [9}10 his
phenomenon has been observed in three double <rater
identified in the world [2]. According to the statef
conservation of the meteorite into the sedimentampers
"Soltanian" and the dating of ancient lake sedimeafitthe

Isli lake [4], we can estimate their age limit 1©,d00 years
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