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ABSTRACT

For more than forty years, palaeopascichnids represented an enigmatic group of macroscopic fossils, which
are characterised by substantial differences in preservation leading to no consistent diagnosis for these organ-
isms. Numerically abundant palaeopascichnid fossils are globally distributed in Ediacaran sequences of the East
European Platform, Avalonia, South China, Siberia and Australia. In light of new perspective to reanimate the
‘Vendian’ as a formal upper series of the Ediacaran System, Palaeopascichnida is probably the only Ediacaran fos-
sil group whose stratigraphic range spans almost the entire ‘Vendian Series’. Furthermore, it has been considered
that palaeopascichnids are among the oldest known macro organisms with an agglutinated skeleton; its presence
puts emphasis on this group in terms of Ediacaran biostratigraphy and geological correlation and paves the way
for the reexamination of other skeletal palaeopascichnid-like fossils.
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RESUMEN

Durante mas de cuarenta afios, los paleopasciquinidos han representado un grupo enigmatico de fosiles
macroscoépicos, caracterizados por diferencias sustanciales en la conservacioén, lo que no conduce a un diag-
nostico consistente de estos organismos. Los fésiles de paleopasciquinidos se encuentran distribuidos global-
mente en las secuencias ediacaricas de la Plataforma de Europa Oriental, Avalonia, China meridional, Siberia y
Australia. Ala luz de una nueva perspectiva para reanimar el “Véndico” como una serie superior formal del Sistema
Ediacarico, los paleopasciquinidos son probablemente el Unico grupo fésil ediacarico cuyo rango estratigrafico
abarca casi toda la “Serie del Véndico”. Ademas, se ha considerado que los paleopasciquinidos se encuentran
entre los macroorganismos mas antiguos conocidos con un esqueleto aglutinado; su presencia enfatiza este
grupo en términos de bioestratigrafia y correlacién geoldgica ediacarica y allana el camino para la reexaminacion
de otros fosiles esqueléticos de tipo paleopasciquinido.
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Introduction

Palaeopascichnida (Fig. 1) represents an enigmatic
group of macroscopic modular chain-like fossils,
which are widespread in Ediacaran sequences. The
term ‘Palacopascichnida’ comes from the genus
name Palaeopascichnus Palij (1976). The species
Palaeopascichnus delicatus Palij was described
from the Vendian (Ediacaran) deposits cropping out
in Podolia (Ukraine), where the fossils have been
preserved in the shape of series of fine furrows
located in close proximity (negative epirelief) and
also as narrow thin ridges (positive hyporelief; Palij,
1976). Palaeopascichnids were initially interpreted
as either an ancient trace fossil of detritus feeders
(Palij, 1976) or coprolites (Chistyakov et al., 1984).
Later, Haines (2000) revised the group based on
new material from Australia and came to the conclu-
sion that they were algae. Stated on morphological
similarities he compared Palaecopascichnida with the
modern brown algal species Padina pavonica.

An alternative interpretation for palaeopas-
cichnids is that they were benthic body fossils
of unknown affinity (Gehling et al., 2005). It is
important to mention the idea of Seilacher et al.
(2003) who compared Palaeopascichnida with
Xenophyophora, a modern deep-sea benthic pro-
tist. A while later, Antcliffe et al. (2011) considered
that palacopascichnids were made of several cham-
bers that represented the remains of protists unre-
lated to Ediacara-like biota or xenophyophores and
documented their low level of organisation. They
stressed on the absence of pores and of any links
between chambers, such as filaments or connect-
ing tubes; moreover, they suggested an osmotrophic
type of feeding through the agglutinated walls of
chambers, alike agglutinated foraminifera.

Recently, it has been proved that the Ediacaran
species Palaeopascichnus linearis represents the
oldest known macroscopic organism with an agglu-
tinated skeleton, which has close affinity with mod-
ern xenophyophore organisms such as Aschemonella
monile or Psammina zonaria (Kolesnikov et al.,
2018a). The presence of agglutinated macroscopic
skeleton in Precambrian time significantly changes
our view on Ediacaran palaeobiology, taphonomy
and biostratigraphy. For the moment, the group
Palaeopascichnida may include several species and
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morphotypes: type species Palaeopascichnus deli-
catus (Fig. 1A); Palaeopascichnus linearis (Fig. 1B,
C); Yelovichnus gracilis (Fig. 1C); Orbisiana sim-
plex (Fig. 1D); foam-like (Fig. 1E) and spiral-like
(Fig. 1F) multichambered structures. Nevertheless,
the fossils assigned to palaecopascichnids, such as
Orbisiana or Yelovichnus (Fig. 1) are still character-
ised by differences in style of preservation leading to
no consistent diagnosis for them.

Palaeopascichnids in space and time

Despite that the group Palacopascichnida is still
awaiting for official revision, the recent discoveries
of agglutinated skeleton puts emphasis on this group
of fossils in terms of biostratigraphic significance
for the Ediacaran and terminal Ediacaran-Cambrian
sequences. As an example of potential using palaco-
pascichnid skeletal fossils in stratigraphy and geo-
logical correlation finds itself in proposed ‘Vendian
Series’, as a formal upper series of the Ediacaran
System (Grazhdankin & Maslov, 2015). It is sug-
gested by D.V. Grazhdankin and A.V. Maslov that
Vendian Series can be subdivided into Laplandian,
Redkinian, Belomorian and Kotlinian stages which
are typified by regional stratigraphic units of the
Vendian sedimentary sequences of the East European
Platform. As we can see (Fig. 2), Palaecopascichnus
linearis is probably the only species meeting the
criteria of a Vendian Series index-taxon whose
stratigraphic range spans almost the entire series.
The oldest representative of this species is found
in the Member 2 of the Lantian Formation in South
China (Yuan et al., 2011), whereas the youngest
Palaeopascichnus linearis occurs in the uppermost
part of the Ediacaran Zigan Formation in South
Urals (Kolesnikov & Bobkov, 2019), which cor-
relates to a similar level of the Cambrian GSSP in
Newfoundland (Narbonne et al., 1987). The type
species Palaeopascichnus delicatus demonstrates a
narrower stratigraphic range; it is distributed mainly
in ‘Belomorian’ and ‘Kotlinian’ stages (Fig. 2),
whereas the species Yelovichnus gracilis appears in
‘Belomorian’ time only. Orbisiana simplex and its
similar foam-like chambered structures are another
representatives of palaeopascichnid-like organisms
(Kolesnikov et al., 2018b), and have a bit narrower
(compared with P linearis) stratigraphic range
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Figure 1.—Biological diversity of palaeopascichnids from the Ediacaran Verkhovka Formation of the White Sea area: A. Palaeopascichnus
delicatus, Winter Coast; B. Palaeopascichnus linearis, Winter Coast; C. Palaeopascichnus linearis (marked by black arrow) and
Yelovichnus gracilis (white arrow) on the same bedding surface, Winter Coast; D. Orbisiana simplex preserved on erosional surface,
Syuzma River; E-F. foam-like (E) and spiral-like (F) orbisianamorph structures, Syuzma River. The illustrated material is reposited in
the Trofimuk Institute of Petroleum Geology and Geophysics SB RAS in Novosibirsk, Russia.

starting from the Redkinian Stage and continuing to
the transitional interval of late Ediacaran and early
Cambrian. However, there are also spiral-like orbisi-
anamorphs known from the White Sea area, which,
along with Yelovichnus, are known only from the
Belomorian Stage on the East European Platform.
Today, the palacopascichnids are one of the most
abundant macroscopic Ediacaran fossils, distrib-
uted globally. The group Palacopascichnida was
not affected by the Kotlinian Crisis (Kolesnikov
et al., 2015); it demonstrates a wide numerical dis-
tribution in the geological sections of the Kanilovka
Group in Podolia, Sylvitsa Group in Central Urals,
Asha Group in South Urals and Khorbusuonka
Group in Olenek Uplift, which are referred to the

transitional and crisis intervals represented by
Kotlinian regional stage and its stratigraphic ana-
logues. At the moment, palacopascichnids are dis-
tributed globally and occurred across the entire
East European Platform (Finnmark, south-eastern
slope of the Baltic Shield, Southeast White Sea
area, Moscow and Mezen basins, Central and South
Urals, Podolia), as well as in South China, Avalonia
(Newfoundland, Wales), India (Tethys Himalaya),
Australia (Adelaide Rift Complex), and Siberia
(Olenek Uplift, Uchur-Maya Region) (Palij, 1976;
Fedonkin, 1985; Cope, 1982; Narbonne et al.,
1987; Haines, 2000; Parcha & Pandey, 2011; Yuan
et al., 2011; Ivantsov, 2017; Jensen et al., 2018;
Kolesnikov et al., 2018a, 2018b).
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Figure 2.—Palaeopascichnids in space and time: 1. — Piyuancun, Lantian, South China; 2. Newfoundland, Canada: 3. Wales, United
Kingdom; 4. Finnmark, Norway; 5. Ladoga Basin, Russia; 6. Moscow Basin, Russia; 7. White Sea area, Russia; 8. Vychegda Basin,
Russia; 9. Central Urals, Russia; 10. South Urals, Russia; 11. Mezen Basin, Russia; 12. Podolia, Ukraine; 13. Tethys Himalaya, India;
14. Uchur-Maya Region of Siberia, Russia; 15. Olenek Uplift of Siberia, Russia; 16. Flinders Ranges, Australia.

Conclusions sedimentary sequences. Perhaps, it is the only Ediacaran
macroscopic fossil group that has a good chance of

The group Palacopascichnida is presented globally  using in geological correlation and stratigraphic sub-
in Ediacaran and transitional Ediacaran-Cambrian division of Ediacaran System, however, up to this
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time it is awaiting for systematic revision. Thus,
the reassessment of the group of Palaeopascichnida
apparently should provide important implications
for classification of Ediacaran organisms and for
Precambrian biostratigraphy using macrofossils.
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