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slabs with the fossils are stored permanently in glycerin to prevent damage by desiccation. 
The fossil specimens were photographed using a digital camera, and enlarged prints were hand traced by 

pen. The resultant drawing was scanned and improved using standard graphics software. In the line drawings, 
full lines indicate visible sclerite boundaries, dashed lines indicate supposed sclerite boundaries, and dotted 
lines indicate visible margins of incomplete sclerites. The preserved, even if chemically modified, original 
sclerites of impressions are marked grey. 

Usually, natural coloration of fossil insects is changed both in impressions and amber inclusions. In the 
deposits of Grube Messel and Eckfeld insect coloration often reflects the former colour pattern. That is why 
we describe the coloration of the ants from these deposits. 

Ant impression fossils are significantly deformed. Consequentially, the calculated measurements and their 
ratios are more variable than what is typical for three-dimensionally preserved ants. Some measurements are 
less affected by deformation than the others, e.g., the length of the mesosoma in comparison to its width and 
height.

The measurements are referred to as follows: 

AL  mesosoma (alitrunk) length from junction with head to that with petiole; 
AW  mesosoma (alitrunk) width; 
BL total body length; 
ED maximum eye diameter; 
FWL fore wing length; 
HL head length without mandibles; 
HW maximum head width without eyes; 
MdL mandible length; 
PtL petiole length; 
PtW maximum petiole width; 
SL scape length. 

Nomenclature of the wing venation follows Dlussky & Rasnitsyn (2003). Other terminology of ant 
morphology is after Bolton (1994). 

Geological setting. The investigated material originates from very different types of deposits. On the one 
hand there are the Messel Pit and the Eckfeld maar, which both are sedimentary deposits which originated in 
former maar lakes. On the other hand there are inclusions from different European amber deposits. 

Lacustrine deposits. The Fossillagerstätte Grube Messel is located near the town of Darmstadt in Hesse, 
Germany. It is a former maar lake that was created by explosive volcanic activity (Schulz et al. 2002; Felder 
& Harms 2004) at approximately 47 Ma (Mertz et al. 2004; Mertz & Renne 2005) in the middle Eocene. The 
Messel Pit fossil site is famous for the extraordinary preservation of its fossils (e.g. Schaal & Ziegler 1992; 
Koenigswald & Storch 1998). Ongoing excavations have yielded a multitude of insect fossils which allow 
unique insights into the highly diverse palaeoecosystem of Messel and which comprise a very diverse fauna 
(e.g. Lutz 1990; Tröster 1991, 1993; Richter & Baszio 2001; Richter & Wedmann 2005; Wappler & Engel 
2003, 2006; Wedmann 2005; Wedmann et al. 2007; Wedmann & Yeates 2008). 

The Eckfeld Maar is located at the lower reaches of the Pellenbach, approximately 2 km NW of Eckfeld 
near Manderscheid (Eifel, Germany). This former volcanic crater was filled by a freshwater lake with an 

original diameter of 900 m and a depth exceeding 110 m (Pirrung et al. 2001). 40Ar/39Ar dating of basalt from 
the diatreme breccia underlying the lake sediments indicates an age of 44.3±0.4 Ma for Eckfeld (Mertz et al.
2000). Up to now more than 30,000 macrofossils have been excavated from the Eckfeld maar, documenting a 
highly diverse terrestrial flora and fauna (e.g., Neuffer et al. 1996; Lutz et al. 1998; Lutz & Neuffer 2000; 
Wappler 2003; Wappler & Andersen 2004; Wappler & Engel 2003, 2006, Wappler et al. 2004; Wappler & 
Ben-Dov 2008; Wilde & Frankenhäuser 1998). These fossils, accurately recovered with their precise 
stratigraphic position, permit a correlation between facies and the composition of their fossil contents (e.g. 


