
GEOLOGY FORUM | Month 2014 | www.gsapubs.org e1

Gregory J. Retallack
Department of Geological Sciences, University of Oregon, Eugene, 
Oregon 97403, USA

Gehling and Droser’s (2013) conclusion that Ediacaran fossils are 
not useful for biostratigraphy is an artifact of their lumping of all frond 
fossils into one indeterminate category, because there are potential bio-
stratigraphic zones based on successive appearance of fronds of Trepassia, 
Charnia, Avalofractus, Pambikalbae, Rangea, and Swartpuntia (Narbonne 
et al., 1997, 2009; Jenkins and Nedin, 2007; Vickers-Rich et al., 2013).

Also unfortunate is Gehling and Droser’s failure to cite Jenkins and 
Nedin (2007), who outline a terminology for different South Australian 
paleovalleys (successive Chace Quartzite, Breakfast Time Creek, Win-
nowie, and Ediacara Members of the Rawnsley Quartzite), and describe 
a new South Australian frond fossil (Pambikalbae hasenohrae). Compa-
rable South Australian paleochannels and fossils are claimed as new dis-
coveries by Gehling and Droser. Furthermore, Jenkins and Nedin (2007) 
record “old elephant skin,” discoid fossils and Arumberia from the Bon-
ney Sandstone, Chace Quartzite, and upper Rawnsley Quartzite, stated to 
be unfossiliferous by Gehling and Droser.

The late Ediacaran stratigraphic range of Pambikalbae is not signifi -
cantly changed by redeposition in paleochannels, unlike many Ediacaran 
fossils in growth position (Gehling, 2000; Retallack, 2007). Uprooting 
and transport is also plausible for effaced Ediacaran fossils in gray 
shales discussed by Gehling and Droser, such as Eoandromeda from 
China (Zhu et al., 2008) and Pteridinium from North Carolina (Gibson 
et al., 1984). Redeposited Pambikalbae and other paleochannel fossils 
of Gehling and Droser have no ferruginization or pyrite, so their high re-
lief cannot be due to diagenetic mineralization, as proposed by Gehling 
(1999). Presumably they had a tough biopolymer like other Ediacaran 
fossils (Retallack, 1994, 2007).

Finally, observed paleoecological control of Ediacaran fossils under-
mines the fully marine paleoenvironmental model of Gehling and Dro-
ser. Paleoecological variation is expected in a linear clastic shoreline with 
coastal streams, fl oodplains, lagoons, and intertidal fl ats, which is the tradi-
tional reconstruction of the Ediacara Member in South Australia (Mawson 
and Segnit, 1949; Goldring and Curnow, 1967; Jenkins et al., 1983), and 
is supported by discovery of coastal paleosols (Retallack, 2012a, 2012b, 
2013). In contrast, Gehling (as a contributor to Fedonkin et al., 2007) illus-
trates a submarine canyon depositional model for the Ediacara Member, 
with canyon heads incised into the continental shelf (>100 m depth) near 
Nilpena and Ediacara Hills, and extending out to the continental slope 
and rise (~1000 m depth) near Brachina Gorge. This model differs from 
the shallow-marine paleoenvironment of Gehling (2000) and Gehling and 
Droser (2012), who included supratidal facies missing from the modifi ed 
reconstruction of Gehling and Droser (2013). Supratidal facies is the same 
in concept, if not in name, to my sequence of Inga pedotype, gypsifer-
ous paleosols (Retallack, 2012a, 2012b, 2013). Because Ediacaran fossils 
have been assumed fully marine, like articulate brachiopods and crinoids, 
any rock with Ediacaran fossils has been interpreted as marine regardless 
of its appearance, but this is circular reasoning (Kolesnikov et al., 2012; 
Retallack, 2013). Pronounced local paleoecological control of Ediacaran 
fossil assemblages as documented by Gehling and Droser (2013) is com-

patible with varied coastal, rather than open marine habitats, and does not 
negate biostratigraphic uses of these fossils.

REFERENCES CITED
Fedonkin, M.A., Gehling, J.G., Grey, K., Narbonne, G.M., and Vickers-Rich, P., 

eds., 2007, The Rise of Animals: Evolution and Diversifi cation of the Kingdom 
Animalia: Baltimore, Maryland, Johns Hopkins University Press, 326 p.

Gehling, J.G., 1999, Microbial mats in terminal Proterozoic siliciclastics: 
Ediacaran death masks: Palaios, v. 14, p. 40–57, doi:10.2307/3515360.

Gehling, J.G., 2000, Environmental interpretation and a sequence stratigraph-
ic framework for the terminal Proterozoic Ediacara Member within the 
Rawnsley Quartzite, South Australia: Precambrian Research, v. 100, p. 65–95, 
doi:10.1016/S0301-9268(99)00069-8.

Gehling, J.G., and Droser, M.L., 2012, Ediacaran stratigraphy and the biota of the 
Adelaide Geosyncline, South Australia: Episodes, v. 35, p. 236–246.

Gehling, J.G., and Droser, M.L., 2013, How well do fossil assemblages of the 
Ediacara Biota tell time?: Geology, v. 41, p. 447–450, doi:10.1130/G33881.1.

Gibson, G.G., Teeter, S.A., and Fedonkin, M.A., 1984, Ediacarian fossils from 
the Carolina slate belt, Stanly County, North Carolina: Geology, v. 12, 
p. 387–390, doi:10.1130/0091-7613(1984)12<387:EFFTCS>2.0.CO;2.

Goldring, R., and Curnow, C.N., 1967, The stratigraphy and facies of the Late 
Precambrian at Ediacara, South Australia: Geological Society of Australia 
Journal, v. 14, p. 195–214, doi:10.1080/00167616708728658.

Jenkins, R.J.F., and Nedin, C., 2007, The provenance and palaeobiology of a 
new multi-vaned, chambered frondose organism from the Ediacaran (later 
Neoproterozoic) of South Australia, in Vickers-Rich, P., and Komarower, 
P., eds, The Rise and Fall of the Ediacaran Biota: Geological Society of 
London Special Publication 286, p. 195–222.

Jenkins, R.J.F., Ford, C.H., and Gehling, J.G., 1983, The Ediacara Member of the 
Rawnsley Quartzite: The context of the Ediacara assemblage (late Precambrian, 
Flinders Ranges): Geological Society of Australia Journal, v. 30, p. 101–119, 
doi:10.1080/00167618308729240.

Kolesnikov, A.V., Grazhdankin, D.V., and Maslov, A.S., 2012, Arumberia-type 
structures in the Upper Vendian of the Urals: Doklady Earth Sciences, 
v. 447, p. 1233–1239, doi:10.1134/S1028334X12110013.

Mawson, D., and Segnit, E.R., 1949, Purple slates of the Adelaide System: 
Transactions of the Royal Society of South Australia, v. 72, p. 276–280.

Narbonne, G.M., Saylor, B.Z., and Grotzinger, J.P., 1997, The youngest Ediacaran 
fossils from southern Africa: Journal of Paleontology, v. 71, p. 953–967.

Narbonne, G.M., La Flamme, M., Greentree, C., and Trusler, P., 2009, Reconstructing 
a lost world: Ediacaran rangeomorphs from Spaniards Bay, Newfoundland: 
Journal of Paleontology, v. 83, p. 503–523, doi:10.1666/08-072R1.1.

Retallack, G.J., 1994, Were the Ediacaran fossils lichens?: Paleobiology, v. 20, 
p. 523–544.

Retallack, G.J., 2007, Growth, decay and burial compaction of Dickinsonia, 
an iconic Ediacaran fossil: Alcheringa, v. 31, p. 215–240, doi:10.1080
/03115510701484705.

Retallack, G.J., 2012a, Criteria for distinguishing between microbial mats and 
earths, in Noffke, N., and Chafetz, H., eds., Microbial Mats in Siliciclastic 
Sediments: Society of Economic Paleontologists and Mineralogists Special 
Paper, v. 101, p. 139–152.

Retallack, G.J., 2012b, Were Ediacaran siliciclastics of South Australia coastal 
or deep marine?: Sedimentology, v. 59, p. 1208–1236, doi:10.1111/j.1365
-3091.2011.01302.x.

Retallack, G.J., 2013, Ediacaran life on land: Nature, v. 493, p. 89–92, doi:10.1038
/nature11777.

Vickers-Rich, P., Ivantsov, A.Y., Trusler, P.W., Narbonne, G.M., Hall, M., Wilson, 
S.A., Greentree, C., Fedonkin, M.A., Elliott, P.A., Hoffman, K.H., and 
Schneider, G.I.C., 2013, Reconstructing Rangea: New discoveries from the 
Ediacaran of southern Namibia: Journal of Paleontology, v. 87, p. 1–15, 
doi:10.1666/12-074R.1.

Zhu, M.Y., Gehling, J.G., Xiao, S.H., Zhao, Y.L., and Droser, M.L., 2008, Eight-
armed Ediacaran fossil preserved in contrasting taphonomic windows from 
China and Australia: Geology, v. 36, p. 867–870, doi:10.1130/G25203A.1.

How well do fossil assemblages of the Ediacara Biota tell time?

© 2014 Geological Society of America. For permission to copy, contact Copyright Permissions, GSA, or editing@geosociety.org.

doi:10.1130/G34781C.1Forum Comment


