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Localities of Vendian soft-bodied metazoans from Arctic Siberia and Zimnii Bereg along 

the White Sea coast are well known, just as they are in the classic Australian sequences.  Fossils 

occur on the Olenek Uplift in dark gray, thin-bedded limestones of the Khatyspyt Formation in the 

Khorbusuonka Group, which crops out in the Olenek River Basin, along the Horbusuonka and 

Anabyl rivers.  The Khorbusuonka Group can be correlated with Yudomian sediments using 

stromatolites, microphytolites and is dated radiometrically (Sokolov and Fedonkin, 1985).  Fossils 

in the White Sea section are found primarily in fine-grained sandstones, siltstones and greenish 

clays that interfinger with cross-bedded siltstones and lenticular, cross-bedded sandstones.  

These strata have been dated as 553.3 +/- 0.3 Ma (Martin, et al., 2000), and they represent the 

Redkino Stage of the Vendian. 

Material from recently discovered new localities and well-preserved new specimens are 

significantly increasing the understanding of some Ediacaran taxa and changing views on their 

reconstructions.  The best revisions of older reconstructions are made when the sample size for 

any one taxon is large and especially when that taxon is from one fossiliferous bed.  T. M. Harris 

(1932) pioneered the use of this method of analysis based on his paleobotanic studies.  This 

paper discusses new data on a number of taxa. 

 

 



Genus Hiemalora Fedonkin, 1982. 

Material of this genus consists of low-relief imprints of an organism with a rounded central 

disc and straight or smoothly curved, rod-like radial elements.   Previous studies have allied 

Hiemalora with cnidarian polyps or jellyfish which possessed straight tentacles.  Radial elements 

were first recognized in a large sample of this genus collected from the Khatyspyt Formation and 

thought to be stiff offshoots rather than flexible tentacles.  The function of the radial elements was 

thought to "anchor" the organism to the carbonate sediments as well as increase the surface area 

of the organism and to assist in extracting nutrients from the surrounding substrate.  Such 

structures have been collected from sediments representing many different water depths and 

seem to project onto the bottom surface subsequent to sedimentation.  The number of such 

projections on any one specimen is variable from one specimen to the next.  Taking into account 

all information collected concerning Hiemalora, the current best estimate of what these organisms 

looked like is this - Hiemalora had an attachment disc, a cone, surrounded by root-like shoots. 

Apparently, Hiemalora is only a part of the organism, which is not thoroughly understood 

just yet.  Even though part of the structure was essentially an anchor, thus far the top parts of this 

organism had not been found, until very recently.  Perhaps these parts did not fossilize well.  In 

the new specimens, the "anchor" or attachment part of this organism, which was buried in the 

sand, was more easily preserved than those parts which towered above the seabed. 

With this new reconstruction it is necessary to change the diagnosis of the genus  

Hiemalora:  It should now be viewed as "a problematic benthic organism with the attachments 

characterized by a monaxonic, heteropolar symmetry preserved as low-relief and only rarely as 

high-relief imprints of the rounded central part with the marginal set of the rod-like radial 

elements". 

 

Genus Ediacaria Sprigg, 1947. 

Fossils of Ediacaria from the White Sea are preserved as low-relief, rounded imprints 

imprinted on the soles of fine-grained sandstones.  For some time they have been regarded as 

medusoids, but recent discoveries have again altered this interpretation (Gehling, et al., 2000).  A 



slab covered with the remains of large, circular organisms was unearthed during the field 

expedition to Zimnii Bereg in 2002 by the author and Andrei Yu. Ivantsov.  Some imprints are 

single, while others are preserved in clusters. Single/ cluster occurrence ratio is about 1:1. It 

appears that these fossils form a natural death assemblage of a standing crop that was destroyed 

by a catastrophic event, burying all that was living in a small area at one time. 

Although outwardly similar in their circular shape, when the fine detail is examined there 

are distinct differences in morphology.  Well-preserved imprints show three concentric zones.  

Within these zones are further radial structures, and the density of these structures increases 

from the center outwards.  Thickness of the structure decreases outward.  The presence of 

concentric belts (both wide and narrow) is peculiar to the central part of the fossils.  The number 

of these concentric rings increases with the size of the individual implying seasonal growth 

impulse. “Clusters” normally contain individuals of various sizes. Distance between the centers of 

the individual disks in a particular cluster is more or less constant. 

As is obvious from field specimens there are massive stem-like structures that rises 

upwards from the center of the disc and intersects overlying sedimentary layers.  No direct 

relationship can be seen between the size of the circular imprints and the size of this “stem” or 

“stalk.”  Perhaps the infilling of the stalks was rather random and not consistent.  Evidently only 

parts of the organisms were fossilized, namely the attachments and only parts of the stalks.  In 

life position the disk-like attachment was growing or firmly embedded in the soft sediment. Discs 

seemed to grow along the same surface inside the sediment. This surface might be characterized 

either by sharp geochemical gradient or/and mechanical properties different from the sediment 

above.  The attachment structures, in life, could have served as chemosymbiotic feeding 

structures (Seilacher, et al., 2003). 

Because the very top parts of Ediacaria have never been found intact, it is difficult to 

understand the taxonomic assignment of these organisms.  But some observations can still be 

made.  The attachment of Charniodiscus seems to be different than that of Ediacaria, but it is not 

reasonable yet to describe a new taxon only because there may be some subtle differences – 

these may be due, in fact, to the way in which each was preserved.  The more dorsal parts of 



these organisms, the stalks, are not completely known in these organisms.  Specimens from both 

the White Sea and the Flinders Range in South Australia are quite similar.  Only the smallest of 

the imprints from the White Sea are characterized by this two-zoned structure and lack the radial 

furrows.  Larger specimens have differentiation into three areas, and well-preserved ones 

possess a radial furrows.  It is arguable that Ediacaria is a junior synonym of Aspidella (Gehling, 

J., et al., 2000).  Their mono-topical assemblages seem to be different.  Since Ediacaria is 

characterized by radial symmetry of indefinitely high order, the impulse growth in response to the 

environmental conditions and possibly the capability for the cloning (vegetative asexual 

reproduction), one can propose that Ediacaria had a Coelenterate (diploblastic) grade of 

organization.  

So, the genera Hiemalora from Arctic Siberia and Ediacaria from the White Sea region 

may well be attachments of organisms, whose taxonomic relationships are still not understood, 

rather than polyps or medusoids.   
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Figure l.   Ediacaria from Aimnii Bereg:  1, PIN3993/5280-1; 2, PIN3993/5291; 3, PIN3993/5277; 

4, PIN3993/5278; 5, 3993/5287.  a, idealized model of Ediacaria from Aimnii Bereg.  (PIN = 

Paleontological Institute, Russian Academy of Science, Moscow). 
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