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[bookmark: _GoBack]The End of a SuperEon, the Ediacaran of Southern Namibia

Namibia has been a key region for understanding Ediacaran palaeontology since early days of the 20th century, when geologists such as Paul Range and German soldiers posted at isolated outposts in the Aus region of southern Namibia first reported strange fossils from here. 

The first formal name for a complex Ediacaran fossil from Namibia was given by Gürich in 1930, when he proposed Rangea schneiderhoehni for an enigmatic, cm-scale frond that had been collected from the Dabis Formation in the south of the country.   Rangea Gürich 1930, predated Sprigg’s (1947) description of Dickinsonia from the Flinders Range in Australia by nearly two decades and Ford’s (1958) description of Charnia from Charnwood Forest in England by nearly three. This Namibian fossil was not a simple disc that could be described and then forgotten  – it was a frond covered with features so complex that Gürich assumed that Rangea must be Cambrian in age.

Nearly early 90 years since Gürich’s designation, Rangea and other core Ediacaran forms have become bellweather taxa for our changing interpretations of the Ediacara biota. Rangea was originally regarded as a primitive member of an extant phylum, perhaps a primitive ctenophore (Gürich, 1930, 1933; Dzik, 2002) or cnidarian (Richter, 1955; Jenkins, 1985, 1992).  Seilacher (1992), Grazhdankin and Seilacher (2005), and Seilacher and Gishlick (2014) specifically removed it from the Animalia and regarded it as a core taxon of Seilacher’s proposed kingdom ‘Vendobionta’. Pflug (1970a,b, 1972) designated it as the type genus of a key Ediacaran division of life, the Rangeomorpha, a view subsequently endorsed and refined by Narbonne (2004), Gehling and Narbonne (2007), Laflamme and Narbonne (2008), Xiao and Laflamme (2009), Erwin et al. (2011) and Laflamme et al. (2013). Vickers-Rich et al. (2013) described complete, three-dimensional specimens from a gutter-cast on Farm Aar in southern Namibia that allowed Rangea to be reconstructed as a six-vaned multifoliate frond with an expanded basal bulb which acted as a weight-belt situated on, or perhaps in the sediment.

Another group that nearly unique to the Nama Group are the erniettomorphs – Ernietta, Pteridinium, and Swartpuntia.  Pteridinium simplex was first described by Gürich in 1933, and its body consisted of a double-layered palisade of tubes, an architecture quite distinct from the fractal morphology of Rangea and other rangeomorphs. Thus far, all specimens of Pteridinium have been found in transported masses, and their lifestyle is controversial.  Traditional views (e.g. Jenkins, 1985) regarded them as fronds extending into the water column, but this was disputed by Seilacher (1989, 1992) and Grazhdankin and Seilacher (2005), who regarded Pteridinium as mainly or completely infaunal (Fig. 10). Subsequent studies by Elliott et al. (2011) and Meyer et al. (2014a, b) refuted much of the evidence provided for an infaunal lifestyle, but the question of lifestyle still remains unresolved.

Ernietta Pflug 1966, is a bag-shaped fossil also constructed of the double-layered palisade of parallel tubes diagnostic of the Erniettomorpha.  Known from literally hundreds of specimens, most of them from float and all of them until recently incomplete, preserving only the basal part of the fossil. A recent discovery, however, of complete, three-dimensionally preserved Ernietta fossils in a gutter-cast from Farm Aar now permits recognition of the full structure of Ernietta as consisting of a basal bag-shaped anchor that was permanently buried in the sediment, with the more distal part  extending upwards into the water column and consisting two facing frondose structures at its distal opening (Ivantsov et al., 2015). San (Bushman) artists carved images of these strange structures that they observed in the rocks, and they were certainly not far off the now documented complete morphology!

Swartpuntia Narbonne et al. (1997) was a multifoliate, frondose erniettomorph that reached over a decimeter in height. It is abundant at the top of Swartpunt where geochronological and geochemical data imply it lived during the last one million years of the Ediacaran Period, alongside such forms as Pteridinium.  Other, rarer Ediacara-type impressions from Namibia include Protechiurus Glaessner, 1979 and Ausia Hahn and Pflug, 1985, most of these taxa based on one or a few specimens, and consequently of uncertain affinities. Carbonaceous tubular compression fossils such as Vendotaenia are locally common (Cohen et al., 2009).

Another common taxon comprises cm-scale, circular discs that invariably occur in profusion, completely covering bedding planes with adjoining specimens, all of them exactly the same size and presumably the result of a single spatfall. These fossils were originally named Hagenetta aarensis Hahn and Pflug, 1988 and were interpreted as bivalve shells, but Ivantsov et al. (2015) sugested that the name Beltanelliformis has priority over the other common names (e.g. Nemiana) that have previously been used for this taxon.  Beltanelliformis (Nemiana) is abundant in shallow-water Ediacaran assemblages worldwide, and is most commonly interpreted as a spherical ‘polyp’ of unknown affinities (Narbonne and Hofmann, 1987) or as a Nostoc-like ball of bacteria (Ivantsov et al., 2015).

A major contribution of the Namibian late Neoproterozoic record to understanding of Ediacaran palaeobiology is the abundant occurrence of the world’s first skeletal fossils in carbonate formations throughout the Nama Group, including appearing in constructional roles in the world’s first skeletal-microbial reefs (Germs, 1972; Grant, 1990; Grotzinger et al., 2000, 2005; Wood et al., 2002; Wood, 2015; Penny et al., 2014; Zhuravlev et al., 2015). Cloudina Germs, 1972, the first pre-Cambrian shelly fossil named anywhere in the world, occurs as mm-scale diameter calcified tubes with a distinctive pattern of stacked, funnel-shaped transverse partitions inside the tube. Cloudina is generally regarded as a skeletal metazoan of uncertain affinities, and is known from late Ediacaran carbonates worldwide. Namacalathus (Grotzinger et al., 2000) is another calcified reef-dweller, which, like Cloudina, occurs as skeletal packstones between microbial elements in the reefs. It occurs as a cm-scale cup atop a short stem, with a hole in the top of the cup and several holes along its sides. It represents a calcified metazoan that Zhuravlev et al. (2015) regarded as a stem-group lophophorate.


An intriguing question posed by palaeontologists is what happened to the last of these first complex and large organisms that developed on Earth? Recent discoveries and ongoing work continue to inform about the environmental conditions faced by the last of the Ediacarans around 538 million years ago. In future, such knowledge will assist hopefully in our understanding of what happened to the Ediacarans and the dynamics of the dramatic biotic change at the beginning of the Cambrian..... and perhaps give some guidance on planning the future of humanity!
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