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Abstract:  A 6 km diameter, complex, and well-preserved impact structure located at 31o03’222”N/36o48’230”E was recently discovered at  Jebel Waqf as Suwwan, in the central eastern region of the Hashemite Kingdom of  Jordan (Fig. 1) [1] . The impact structure of Jabal Waqf as Suwwan is the only known large impact structure between India and the Mediterranean Sea. Only small impact craters (Wabar craters) were reported in the Rub' Al-Khali desert of the southern Arabian peninsula. The oldest exposed rocks in the area are sandstones of Lower Cretaceous age that occur within the innermost part of the impact structure. Overlying the sandstone is a sequence of alternating marl, shale, chalk, sandstone, dolomite, and limestone with some phosphate lenses of a total thickness of 300 m. The Jebel Waqf as Suwwan rocks belong to the Upper Cretaceous and Tertiary periods, and consist of carbonates intercalated with extensive chert horizons. Findings of shatter cones and limited shock metamorphic deformation in quartz grains confirmed that the structure was formed as a result of the impact of an extraterrestrial projectile [1, 3, 4, 5]. Microdeformation in chert exhibits a macroscopic dendritic and suborthogonal fracture pattern commonly associated with thin ‘‘recrystallization bands’’ that intersect the pre-existing diagenetic chert fabric. Microdeformation evidence in quartz is indicated by PFs, feather features (FFs), and mainly single sets of planar deformation feature (PDFs) [1, 6] . The fractures in the microcrystalline chert groundmass and recrystallization bands are likely related to impact-induced shear [6] . 
A drilling program was carried out at Waqf as Suwwan in May 2011 to collect more evidence on the impact structure. Two boreholes were drilled (to depths of 140 m and 100 m) 100 and 300 meters to the north of the central uplift.  The two boreholes have penetrated limestone and chalk beds of upper Cretaceous age only as indicated from micropaleontological studies (J. Mutterlose, Ruhr-Universität Bichum, personal commun.). The absence of Tertiary sediments indicates deep erosion has affected the content of the ring syncline. The limestone in borehole 1 is overlain by clastic brecciated sediments (11.5 m) that are mainly composed of angular chert breccia. The limestone is highly ruptured, brecciated and fractured. Fig. 2 shows a photograph of one of the core boxes, indicating fractured limestone. The preliminary mineralogical and chemical investigations carried out at the Museum für Naturkunde in Berlin have indicated that remnants of shocked and brecciated minerals and lithics in the clastic sediments are common features. Quartz, zircon, hematite, ilmenite, chert, sandstone and quartzite are among the most affected phases. Figs 3 and 4 are microphotographs of shocked particles of zircon and ilmenite. The new features are added to the arguments that support shock metamorphism at Jebel Waqf as Suwwan.
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Fig. 1. Location map of the drilled boreholes
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Fig. 2. Core samples dominated by fractured limestone
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Fig. 3. Photomicrograph of shocked zircon
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Fig. 4. Photomicrographs of shocked ilmenite
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