
Ukraine, from the Olenek Uplift in Siberia, from the Central Urals, and from northwestern 498 

Canda. Other sites are considered in a single chapter, including localities in England, Wales, 499 

the United States, South America, and China. Discussion of Burgess Shale-style fossils in the 500 

Ediacaran occupies less than two pages of the subsection on China (p. 196-197). Discussion 501 

of phosphatised fossils likewise occupies less than two pages of the same subsection (p. 197-502 

198). 503 

Most recently, molecular clock dates for the early evolution of various 504 

metazoan clades were presented by Erwin et al. (2011), and compared to the early fossil 505 

record. They presented a revised classification of Precambrian fossils, proposing that six 506 

definite clades (Rangeomorpha, Erniettomorpha, Dickinsoniomorpha, Arboreomorpha, 507 

Triradialomorpha, and Kimberellomorpha) and three likely clades (Bilaterialomorpha, 508 

Tetraradialomorpha, and Pentaradialomorpha) could be identified in the Ediacaran, in 509 

addition to the paraphyletic Porifera. However, nowhere in their work were any Ediacaran 510 

Burgess Shale-style fossils considered; skeletal Ediacaran fossils were only briefly 511 

mentioned.  512 

All of these works are extremely useful, and have undoubtedly advanced the 513 

field. Despite that, however, by limiting or omitting discussion of fossils preserved in a 514 

diverse range of taphonomic modes, all of them are in one respect fundamentally flawed. 515 

How can we discuss the early evolution of the Metazoa without considering all of the oldest 516 

known potentially metazoan fossils? The Lantian fossils preserved in Burgess Shale-style 517 

described by Yuan et al. (2011) and other taphonomically similar assemblages predate most 518 

of the widespread assemblages of the so-called ‘Ediacara Biota’, and are strongly deserving 519 

of treatment in such works, especially given suggestions that some of these fossils may 520 

represent metazoans in the form of conulariids (Van Iten et al., 2013). Similarly, 521 

phosphatised microfossils include specimens proposed to be metazoan embryos (Donoghue et 522 



al., 2006; Dornbos et al., 2005; Hagadorn et al., 2006; Yin et al., 2007; Yin et al., 2013). 523 

Evidence for early metazoan life may also come from other sources, such as fossil 524 

biomarkers, which have been suggested to record the Cryogenian evolution of poriferans 525 

(Love et al., 2009). 526 

Any discussion of the early evolution of the Metazoa without considering all 527 

metazoan fossils or evidence is, of course, unfinished. Yet no review or discussion has ever 528 

included all the evidence, due principally to a concentration on fossils considered to be part 529 

of the ‘Ediacara Biota’. Our picture of the early evolution of the Metazoa therefore remains 530 

incomplete. 531 

 532 

5.  Conclusions 533 

 534 

The term ‘Ediacara Biota’ (or variants thereof) no longer has any meaning. It 535 

is not taphonomically consistent, not biologically consistent, not stratigraphically or 536 

geographically consistent; indeed, it is not internally consistent by any potential definition. 537 

As currently understood (Figs. 1 and 2), it excludes other soft-bodied forms while including 538 

at least one skeletal form (and excluding other skeletal forms). It includes all fossils 539 

preserved in death mask, gravity cast, endorelief, Conception, or Khatyspyt styles, but 540 

excludes specimens of the same species preserved in different taphonomic modes. It includes 541 

specimens from Cryogenian and Cambrian sediments, but excludes many Ediacaran-aged 542 

fossils. It artificially singles out an arbitrary, now-incoherent group of fossils, and incorrectly 543 

implies that they are somehow biologically distinct from contemporaneous or succeeding 544 

assemblages. It is a term that has lost its meaning. 545 

The historical use of the term has entrenched the notion of the individuality of 546 

the ‘Ediacara Biota’, and while once the term had a clearly understood basis, time, and new 547 



discoveries, have rendered the term essentially meaningless, with the realisation that 548 

Ediacaran Lagerstätten preserve a heterogeneous mixture of many different kinds of 549 

organism in a variety of taphonomic styles. So, why distinguish one (now-arbitrary) group of 550 

fossils from all other contemporaneous remains?  551 

In the future, it is recommended that the term ‘Ediacaran’ should be used in a 552 

purely stratigraphic sense, such that ‘Ediacaran fossils’ refers solely to fossils from strata of 553 

the Ediacaran system, regardless of mode of preservation, biological affinity, geographical 554 

location, or any other factors. Terms such as ‘vendobiont’, ‘rangeomorph’, and other names 555 

such as those introduced by Erwin et al. (2011) may be used to refer, biologically, to definite 556 

or likely clades – regardless of stratigraphic position, taphonomic style, or geography. 557 

Locality-based terminology such as ‘Nama biota’ or ‘Mistaken Point biota’ can be used 558 

geographically, to refer to fossil assemblages from particular localities, regardless of 559 

taphonomy, stratigraphic position, or biological affinity (for the sake of avoiding confusion, it 560 

may be best if the term ‘Flinders biota’ is used to refer to the South Australian fossils, to 561 

avoid the potential for confusion with previous usage of ‘Ediacara biota’). Taphonomic terms 562 

used herein introduced by Gehling (1999), Narbonne (2005), MacGabhann (2007) and others 563 

– such as ‘death mask’, ‘gravity cast’, ‘Flinders-style’, ‘Conception-style’, positive or 564 

negative epirelief or hyporelief, etc. – are sufficient to refer to fossils preserved in a particular 565 

taphonomic style or styles, without reference to stratigraphic position, biology, or geography. 566 

General reference to fossils preserved as moulds and casts in siliciclastic, volcaniclastic, or 567 

carbonate sediments may be made by the use of a term such as ‘sediment replica’. 568 

It is time to retire the term ‘Ediacara Biota’, to stop talking about ‘Ediacarans’, 569 

and to start talking about the real diversity, disparity, taphonomy, biology, biostratigraphy, 570 

evolution, and extinction of all the fossils of the Ediacaran System. 571 

  572 
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 871 

Figure captions 872 

 873 

Figure 1. Spot the ‘Ediacarans’. (a) Parapandorina raphospissa, a phosphatised metazoan 874 

embryo from the Doushantuo Formation, Weng’an, Guizhou, South China. SRA-1, 294. 875 

Photograph courtesy of Shuhai Xiao. (b) Fractofusus, a rangeomorph, preserved under 876 

volcanic ash from the Ediacaran of Newfoundland. Field photograph, courtesy of L.I. Flude. 877 

(c) Un-named putative conulariid (or conulariid-like cnidarian) preserved as a Burgess Shale-878 

style compression from the Lantian biota, South China. NIGPAS−LT−295. Photograph 879 

courtesy of Shuhai Xiao. (d) Cloudina from the Lijiagou section, uppermost part of the 880 

Dengying Formation, Shaanxi Province, South China. Courtesy of Yaoping Cai. (e) Rangea 881 

preserved in endorelief within a sandstone event bed from Farm Aar, Kliphoek Member of 882 

the Dabis Formation, Namibia. Reproduced from Vickers-Rich et al. (2013), Fig. 7,1, used 883 

with permission from the Paleontological Society. (f) Dickinsonia preserved as a negative 884 

hyporelief sandstone mould from the Ediacaran Ediacara Member, Brachina Gorge, South 885 

Australia. YPM 35458. (g) Frondlike specimen from the Cambrian Uratanna Formation, 886 

South Australia. Photograph courtesy of James Gehling. (h) Coronacollina from Bathtub 887 

Gorge, Ediacaran, South Australia. Holotype, SAM P43257, photograph courtesy of Erica 888 

Clites and James Gehling. (i) Discophyllum, an eldonid, preserved as a negative epirelief 889 



sandstone mould from the Ordovician First Bani Group, Tafilalt Lagerstätte, southeastern 890 

Morocco. (j) Eldonia preserved as a shale compression from the Cambrian Burgess Shale of 891 

Canada. USNM 193886. (k) Eoandromeda, preserved as a gravity cast from Ediacara, South 892 

Australia. NP01. Photograph courtesy of Shuhai Xiao. (l) Eoandromeda, preserved as a 893 

Burgess Shale-style compression, from the Doushantuo Formation, Wenghui, South China. 894 

ELRC-D-001. Photograph courtesy of Shuhai Xiao. 895 

 896 

Figure 2. Venn-style diagram of the variety of styles of fossil preservation in the 897 

Precambrian and Palaeozoic, showing the current use of the term ‘Ediacara Biota’ 898 

(everything inside the red line). Numbers refer to particular fossils or groups of fossils – 1, 899 

Non-mineralised Ediacaran sandstone cast fossils, such as Dickinsonia (Fig. 1f). 2, Pre-900 

Ediacaran fossils preserved as sandstone casts, for example the discoidal fossils reported as 901 

“Ediacara fossils” by Meert et al. (2011). 3, Palaeozoic fossils preserved as sandstone casts 902 

and considered part of the ‘Ediacara Biota’, such as the putative fronds from the Uratanna 903 

Formation, South Australia (Fig. 1g), described as “Ediacara-type fossils in Cambrian 904 

sediments” by Jensen et al. (1998). 4. Other Palaeozoic fossils preserved as sandstone casts – 905 

such as Protonympha (Conway Morris and Grazhdankin, 2005), Parasolia (Lenz, 1980), 906 

Patanacta (Cherns, 1994), or Plectodiscus (Ruedemann, 1916) – are not considered part of 907 

the ‘Ediacara Biota’. 5. Palaeozoic fossils known preserved both as sandstone casts and in 908 

Burgess Shale-style, such as the eldonids (Fig. 1, i, j). These are not considered part of the 909 

‘Ediacara Biota’. 6. Fossils from the Ediacaran known preserved both as sandstone casts and 910 

in Burgess Shale-style, such as Eoandromeda: these are considered part of the ‘Ediacara 911 

Biota’. 7. Fossils from the Ediacaran known only as Burgess Shale-style compressions, such 912 

as the Lantian forms described by Yuan et al. (2011) (e.g. Fig. 1c). These are not considered 913 

part of the ‘Ediacara Biota’. 8. Fossils from the Palaeozoic known only in Burgess Shale-914 



style preservation, for example Thaumaptilon, have been considered part of the ‘Ediacara 915 

Biota’. 9. Fossils such as Bradgatia (Flude and Narbonne, 2008) and Rangea (Fig. 1e) are 916 

known preserved both beneath volcanic ash, and as sandstone casts. 10. Charnia is known 917 

preserved beneath volcanic ash, as a sandstone cast, and preserved in carbonates. 11. Skeletal 918 

fossils of Ediacaran age known from sandstone casts, such as Coronacollina (Fig. 1h), are 919 

considered part of the ‘Ediacara Biota’. 12. Skeletal fossils of Ediacaran age such as 920 

Cloudina (Fig. 1d) are not considered part of the ‘Ediacara Biota’. 13. Phosphatised fossils of 921 

Ediacaran age, including metazoan embryos (Fig. 1a), are not considered part of the 922 

‘Ediacara Biota’. 923 
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