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A second occurrence of Kordesphecia nyeboensis is reported from the Aftenstjernese
Formation (Cambrian Series 2) at the head of Nordenskiold Fjord, North Green-
land, providing significant new information concerning the morphology of an
enigmatic microfossil first described from Nyeboe Land. A rhizoid (holdfast), a
robust, plated stem and a crown with distinctive, radiating, rhombic cells are rec-
ognized in a relatively complete, sub-cylindrical juvenile specimen. The calcified
thallus in larger examples is shown to have developed robust, trumpet-shaped
branches or to have divided dichotomously. The new morphological details sup-
port the original suggestion that Kordesphecia may be a stem group dasycladalean

Accepted in revised form 21 October 2026 green alga.

Published online 28 October 2026

© 2026 the author. Re-use of material is
permitted, provided this work is cited.
Creative Commons License CC BY:
https://creativecommons.org/licenses/by/4.0/

Keywords: Green algae, ?Dasycladales, Cambrian, Aftenstjerneso Formation,
Greenland, Laurentia

John S. Peel, [john.peel@pal.uu.se], Department of Earth Sciences (Palaeobiology), Uppsa-

la University, Villavigen 16, SE-75236 Uppsala, Sweden.

Kordesphecia was first described by Peel (2014) on the
basis of three microscopic phosphatized specimens
from the lower Cambrian Aftenstjerness Formation
of Nyeboe Land, North Greenland (Fig. 1). The sub-
cylindrical form of the fragments, with rhombic cells
radiating from a central cavity (Fig. 2), motivated
inclusion within a small group of Cambrian genera
involved in discussions concerning the earliest Dasy-
cladalean algae (Riding 1991; 1992, 2001; Berger &
Kaever 1992; LoDuca & Behringer 2009; Peel 2014;
Jiang & Zhang 2022). Most of these genera were de-
scribed by Russian palaeontologist Kira Borisovna
Korde (1912-2001) on the basis of material from the
former Soviet Union and include the lower Cambri-
an Cambroporella Korde, 1950, the middle Cambrian
Amgaella Korde, 1957 and the late Cambrian Sele-
tonella Korde, 1950. The affinity of other taxa of simi-
lar derivation, such as the lower Cambrian Lenaella
Korde, 1959, is more problematic (Korde 1961; Ro-
zanov & Zhuravlev 1992; Peel 2014; LoDuca et al.
2017).

Jiang & Zhang (2022) considered the oldest un-
doubted calcareous dasycladaleans to be the Ordo-
vician Vermiporella Stolley, 1883 and Kazakhstanelia
Korde, 1957 (Roux 1991). They proposed a new ge-
nus Tarimoporella Jiang & Zhang, 2022 (also inadver-
tently spelt as Tarimporella) from the lower Cambrian
of Xinjiang, China as the earliest dasycladalean but

the material is difficult to interpret from their illus-
trations. Yang et al. (2023) considered Protomelission
Brock & Cooper, 1993 from the lower Cambrian of
South Australia to be a dasycladean, but Song et al.
(2026) reinterpreted it as a bryozoan.

This paper reports a new specimen of Kordesphecia
nyeboensis Peel, 2014, the type and only known spe-
cies of Kordesphecia, that preserves significant mor-
phological features not seen in the original material
from Nyeboe Land. Its description promotes revi-
sion of the diagnosis of Kordesphecia and supports its
interpretation as a stem group dasycladalean (Peel
2014). As with the type material, the phosphatized
new specimen was recovered by dissolution in 10
% acetic acid of carbonates from the basal Aften-
stjernesg Formation, but from a locality at the head
of Nordenskiold Formation, 225 km to the east of the
original locality for the species (Fig 1A).

Geological background

Cambrian strata crop out in three main areas of
northern Greenland as part of the transarctic Frank-
lin Basin (Higgins et al. 1991; Ineson & Peel 1997). In
the westernmost areas, lower Cambrian siliciclas-
tic sediments are followed by inner shelf carbon-
ates (Poulsen 1927; Dawes 2004; Peel 2021a). In the
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southern Freuchen Land-Peary Land area (Fig. 1A)
siliciclastic sediments of the Buen Formation (Peel
& Willman 2018) overlie an Ediacaran-lower Cam-
brian carbonate platform (Portfjeld Group; Willman
et al. 2020; Ineson et al. 2024) that is followed by a
well exposed complex of lower Cambrian-lower Or-
dovician, mainly shelf carbonates (Brenlund Fjord
and Tavsens Iskappe groups; Fig. 1C) that progrades
northward across the open shelf (Ineson & Peel 1997).
Outer shelf and deepwater trough Cambrian strata
emerge from beneath the overlying Ordovician-Si-
lurian succession along the north coast, from Nye-
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Fig. 1. Derivation of material. A: collection locality of GGU sample 315858 and location of type locality of the Aften-
stjernesg Formation. Inset map of Greenland locates Fig. 1A, 1B. B: collection locality of GGU sample 313072, the type
locality of Kordesphecia nyeboensis in northern Nyeboe Land. C: Cambrian stratigraphic nomenclature in North Greenland.
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ern Nyeboe Land were illustrated by Peel & Skovsted
(2021).

GGU sample 315858 was collected by Flemming
Rolle in July 1984 from the Aftenstjernese Formation,
west of Jungersen Gletscher at the head of Norden-
skiold Fjord (82°5" N, 42°50" W), North Greenland
(Fig. 1A). In addition to Kordesphecia nyeboensis, it
yields a diverse fauna similar to that documented
from the same formation in northern Lauge Koch
Land by Peel (2021b), and by Oh et al. (2025, 2026) in

the area around the type locality of the formation in
southern Lauge Koch Land (Fig. 1A).

Institutional abbreviations. GGU prefix indicates a
sample collected by Grenlands Geologiske Under-
sogelse (GGU; Geological Survey of Greenland),
now part of the Geological Survey of Denmark and
Greenland (GEUS), Copenhagen, Denmark. MGUH:
Natural History Museum of Denmark, Copenhagen.
PMU: palaeontological type collection of the Muse-

Fig. 2. Kordesphecia nyeboensis Peel, 2014, Aftenstjernesg Formation, Cambrian Series 2, North Greenland. A-D: PMU
(33485) from GGU sample 315858. A, B, lateral views (apex arrowed in inverted specimen A). C, rhizoid (holdfast) and stem. D,
stem showing transverse imbrication of plates. E, H: MGUH 30471 from GGU sample 313072, holotype, in lateral (E) and oblique
axial (H) views, showing sediment infilled axial cavity. F, K: MGUH 30473 from GGU sample 313072, paratype, lateral view (F)
with detail of microstructure (K). G, I, J: MGUH 30472 from GGU sample 313072, paratype, (G, I) oblique lateral views of branch
with trumpet-shaped extremity. (J) lateral view, extremity of branch to left. Scale bars: 20 um (D, K), 30 um (C, E, F, H-J, ), 40 um

(G), 50 um (A, B).
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um of Evolution, Uppsala University, Sweden.

?Stem group Dasycladales Pascher, 1931
Genus Kordesphecia Peel, 2014

2014  Kordesphecia ~ Peel, p. 368.

Type species. Kordesphecia nyeboensis Peel, 2014, from
the lower Aftenstjernesg Formation, lower Cambrian
(Cambrian Series 2) of North Greenland (Fig. 1).

Revised diagnosis. Erect, initially with a cluster of
rhizoid (holdfast) threads passing via a short, plat-
ed stem (stalk, central axis) into a sub-cylindrical
to claviform crown. Crown, in later growth stages,
with robust branches or dichotomies with a trumpet-
like termination, with rhombic lateral cells radiating
from an axial cavity; seemingly with originally cal-
careous walls.

Discussion. The rhizoid and plated stem were not pre-
served in any of the original fragmentary specimens
described by Peel (2014). Additionally, the supposed
trumpet-like apex (Fig. 2G, I, ]) is reinterpreted as a
branch from the central axis of the crown.

Kordesphecia nyeboensis Peel, 2014
Figs 2,3

2014 Kordesphecia nyeboensis Peel, p. 368-370, figs 2, 3.
2021 Kordesphecia nyeboensis, Peel & Skovsted, fig.
3A, B.

Holotype. MGUH 30471 from GGU collection 313072
from the lower Aftenstjernese Formation, lower
Cambrian (Cambrian Series 2), Hand Bugt, northern
Nyeboe Land, North Greenland (Fig. 1B).

Figured material. MGUH 30472 and MGUH 30473
from the same collection as the holotype; PMU
(33485) from GGU sample 315858 from the Aften-
stjernesg Formation, lower Cambrian (Cambrian
Series 2), at the head of Nordenskidld Fjord, North
Greenland (Fig. 1A).

Description. The sub-cylindrical new specimen of
Kordesphecia nyeboensis from Nordenskiold Fjord has
a preserved length of about 350 um and displays
three morphological zones (Fig. 3). A basal zone in-
terpreted as a rhizoid (holdfast) consists of anasto-
mosing irregular threads about 8 um in diameter. A
zone of transversely ridged plates that form an im-
bricated series around the periphery (the stem; Fig.
2C, D) lies between the rhizoid and the distal crown
(Fig. 3). The crown tapers uniformly towards its
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truncated apex, which is slightly impressed (Fig. 24,
arrow). Its surface is covered by a network of radiat-
ing, thickwalled rhombic cells that are arranged with
their long axes parallel to the length of the crown
(Fig. 2B), with the rhombs appearing to form rising
spirals on the surface of the crown. The spiral rows
are formed by contact between the sides of the rhom-
bic cells and therefore are made up of cells of dif-
ferent ages. Individual proximal cells measure up to
width 20 um and length 25 um, but decrease in size
towards the apex and may become wider than long
distally in other specimens (Fig. 2K).

The originally described specimens from Nyeboe
Land are all fragments. The holotype displays sedi-
ment infilling the original axial canal (Fig. 2E, H)
and the radiating structure of the cells (Fig. 2H). One
paratype with concave lateral surfaces (Fig. 2F, K)
shows the stacked shingles of the cell walls described
in detail by Peel (2014, fig. 3). The second paratype
is trumpet-shaped with an impressed apex (Fig. 2G,
I). It was regarded by Peel (2014) as the apex of the
crown but is reinterpreted here as a branch from the
main axis of the crown (lateral view in Fig. 2J). The
similarity in size of this fragment and the seemingly
complete new specimen from Nordenskiold Fjord,
which lacks branches, indicates that the latter is like-
ly a juvenile.

Discussion. In its general appearance, with radial

lateral branches or cells arranged around a central
cavity, Kordesphecia is similar to Amgaella as recon-

crown

rhizoid
(holdfast)

100 um

Fig. 3. Terminology of Kordesphecia nyeboensis Peel, 2014,
PMU (33485) from GGU sample 315858. Aftenstjerneso
Formation, Cambrian Series 2, North Greenland.



structed by Korde (1961), but Peel (2014) concluded that
the resemblance between the rhombic cell patterns was
superficial. As in Amgaella, the radiating fine branches
of Cambroporella are delimited by an irregular, round to
rhombic pattern (Korde 1950, fig. 1), but this appears to
represent sediment infill between the original carbonate
encrustation of the lateral branches, unlike the cell walls
of Kordesphecia.

Lenaella Korde, 1959 from the lower Cambrian of the
Lena River, Siberia, shares an outer wall composed of
shingles with Kordesphecia and a central cavity. Korde
(1961) considered Lenaella to be problematic, and it was
omitted from the Russian treatise (Orlov 1963) and from
Korde’s (1973) second monograph of Cambrian algae.
Rozanov & Zhuravlev (1992) made no assignment.

The stem of Kordesphecia nyeboensis is unique in its con-
struction of robust, ridged plates, imbricated around the
periphery (Fig. 2C, D). When present, the stem of dasy-
cladaleans is usually only lightly calcified, even lacking
in calcification, and often flexible.

Affinity of Kordesphecia

LoDuca et al. (2017) concluded that Amgaella, Cambro-
porella and Lenaella differ from [crown group] dasy-
cladalean algae in one or more key features, and that
Kordesphecia shows a different pattern of calcification,
although this is to be expected if they are regarded as
belonging to a stem group rather than the crown group.
In particular, LoDuca et al. (2017) referred to the polygo-
nal shape of the radiating cells, which may reflect shin-
gling as in Kordesphecia and Lenaella. However, it may be
a response to close packing of the carbonate encrustation
around individual cylindrical lateral branches in crown
group dasycladaleans (Génot 2009, pl. 2, fig. 5), as seen
also in the branches of epiphytaceans, and in the contact
between corallites in many tabulate corals.

Revision of Kordesphecia following the description of
the new specimen, with recognition of a rhizoid, stem
and crown increases the morphological similarity with
many club-shaped dasycladaleans. While recognizing
that these are simple adaptive features that might be ex-
pected in other groups, they provide additional support
for the tentative interpretation of Kordesphecia as a stem-
group dasycladalean by Peel (2014).

Acknowledgements

Samples were collected during regional geological map-
ping (North Greenland Project 1984-85) by Grenlands
Geologiske Undersogelse, now a part of the Geological
Survey of Denmark and Greenland (GEUS), Copenha-
gen, Denmark. Olev Vinn (Tartu) is thanked for com-
ments on the submitted manuscript.

References

Berger, S. & Kaever, M.J. 1992: Dasycladales. An il-
lustrated monograph of a fascinating algal order,
239 pp. Stuttgart: Georg Thieme Verlag. https://doi.
0rg/10.2307/1222426

Brock, G.A. & Cooper, B.J. 1993: Shelly fossils from the
early Cambrian (Toyonian) Wirrealpa, Aroona Creek,
and Ramsay limestones of South Australia. Journal
of Paleontology 67, 758-787. https://doi.org/10.1017/
50022336000037045

Dawes, P.R. 2004: Explanatory notes to the geological map
of Greenland, 1:500 000. Humboldt Gletscher sheet 6.
Geological Survey of Denmark and Greenland Map
Series 1, 1-48. https://doi.org/10.34194/geusm.v1.4615

Génot P. 2009: Cenozoic Dasycladales. A photo-at-
las of Lutetian species from French Cenozoic ba-
sins. Carnets de Géologie — Notebooks on Geol-
ogy, Special Paper 2009/01, Brest, 180 pp. https://doi.
org/10.4267/2042/21981

Higgins, A.K., Ineson, J.R., Peel, ].S., Surlyk, F. & Sender-
holm, M. 1991: Lower Palaeozoic Franklinian Basin
of North Greenland. Bulletin Grenlands Geologiske
Undersogelse 160, 71-139. https://doi.org/10.34194/
bullggu.v160.6714

Ineson, J.R. & Peel, ].S. 1997: Cambrian shelf stratigraphy
of North Greenland. Geology of Greenland Survey
Bulletin 173, 120 pp. https://doi.org/10.34194/ggub.
v173.5024

Ineson, J.R., Surlyk, F., Higgins, AK. & Peel, J.S. 1994:
Stratigraphy and depositional setting of the Brenlund
Fjord and Tavsens Iskappe Groups (Lower Cambrian-
Lower Ordovician), North Greenland. Bulletin Gron-
lands Geologiske Undersogelse 169, 7-24. https://doi.
org/10.34194/bullggu.v169.6725

Jiang, H.X. & Zhang, Y.Y. 2022: Earliest calcified green al-
gae from the 520 Ma old Cambrian dolostones in Xin-
jiang, China. Biopetrology 1, 9-18.

Korde, K.B. 1950: Ostaki vodorosli iz kembriya Kazakh-
stana. Doklady Akademia Nauk SSSR 73, 809-812.
Korde, K.B. 1957: Novye predstaviteli sifonnikovykhy
vodorosli, 67-75. In: Korde. K. B. (ed.): Materialy k

“Osnovam paleontologii”. Moscow: Nauka.

Korde, K.B. 1959: Preoblematicheskie ostatki iz kembri-
yskikh otlozheniy yugo-vostoka Sibirskoy platformy.
Doklady Akademia Nauk SSSR 125, 625-627.

Korde, K.B. 1961: Vodorosli kembriya yugo-vostoka Si-
birskoy platformy. Trudy paleontologischeskogo in-
stitut, Izdatelistvo Akademiya Nauk SSSR 89, 148 pp.

Korde, K.B. 1973: Vodorosli kembriya. Trudy paleontolo-
gischeskogo institut, Izdatelistvo Akademiya Nauk
SSSR 139, 350 pp.

LoDuca, S.T. & Behringer, E.R. 2009: Functional morphol-
ogy and evolution of early Paleozoic dasycladalean al-
gae (Chlorophyta). Paleobiology 35, 63-76. https://doi.
org/10.1666/07075.1

LoDuca, S.T., Bykova, N., Wu, M., Xiao, S. & Zhao, Y. 2017:
Seaweed morphology and ecology during the great
animal diversification events of the early Paleozoic: A
tale of two floras. Geobiology 15, 588-616. https://doi.

Kordesphecia, lower Cambrian, Greenland - 309



org/10.1111/gbi.12244

Oh, Y., Park, T.-Y.S. & Peel, ].S. 2025: Early aculiferan diversifi-
cation shaped by Zgir-lapetus palaeogeography: insights
from North Greenland (Series 2, Stage 4). Palaeogeog-
raphy, Palaeoclimatology, Palaeoecology 680, 113315-
113338. https://doi.org/10.1016/j.palaeo.2025.113338

Oh, Y., Park, T.-Y.S & Peel, ].S. 2026: Cambrian small shelly
fossils from North Greenland (eastern Laurentia; Series
2, Stage 4) with regional and global correlations. Papers
in Palaeontology 12, €70113, 34 pp. https://doi.org/10.1002/
spp2.70113

Orlov, Yu.A. (ed.) 1963: Osnovy paleontologii 11. Chlorophy-
ta, Bryopsida, Psilopsida, Lycopsida, Arthropsida, Pterop-
sida. Izdatelstvo Akademia Nauk SSSR, Moscow, 699 pp.

Pascher, A. 1931: Systematische Ubersicht iiber die mit Flagel-
laten in zusammenhang stehenden Algenreihen und Ver-
such einer Einreihung dieser Algenstamme in die Staimme
des Pflanzenreiches. Botanisches Centralblatt, Beiheft 48,
317-332.

Peel, J.5. 2014: Dasyclad-like problematic fossils from the
lower Cambrian of North Greenland. Paldontologische
Zeitschrift 88, 367-374.
https://doi.org/10.1007/s12542-013-0202-4

Peel, ].S. 2021a: Trilobite fauna of the Telt Bugt Formation
(Cambrian Series 2-Miaolingian Series), western North
Greenland (Laurentia). Bulletin of the Geological Society
of Denmark 69, 1-33. https://doi.org/10.37570/bgsd-2021-
69-01

Peel, ].S. 2021b. An outer shelf shelly fauna from Cambrian Se-
ries 2 (Stage 4) of North Greenland (Laurentia). Journal of
Paleontology 95, Memoir 83, 1-41. https://doi.org/10.1017/
jpa.2021.35

Peel, ].S. & Skovsted, C.B. 2021: Lower Cambrian (Series 2)
small shelly fossils from along Nares Strait (Nunavut and
Greenland; Laurentia). Canadian Journal of Earth Science
58, 495-504. https://doi.org/10.1139/cjes-2020-0167

Peel, ].S. & Willman, S. 2018: The Buen Formation (Cambrian
Series 2) biota of North Greenland. Papers in Palaeontol-

310 - Bulletin of the Geological Society of Denmark

ogy 4, 381-432. https://doi.org/10.1002/spp2.1112

Poulsen, C. 1927: The Cambrian, Ozarkian and Canadian fau-
nas of Northwest Greenland. Meddelelser om Grenland
70, 233-343. https://doi.org/10.1017/s0016756800104431

Riding, R. 1991: Cambrian calcareous Cyanobacteria and
Algae, 305-334. In: Riding, R. (ed.): Calcareous algae
and stromatolites. Berlin: Springer-Verlag. https://doi.
org/10.1007/978-3-642-52335-9_16

Riding, R. 1992: Evolution of algal and cyanobacterial calcifi-
cation. In: Bengtson, S. (ed.): Early life on earth, 426-438.
New York: Columbia University Press.

Riding, R. 2001: Calcified algae and bacteria. In: Zhuravlev,
A. Yu. & Riding, R. (eds): The ecology of the Cambrian
radiation, 445-473. New York: Columbia University Press.
https://doi.org/10.7312/zhur10612-020

Roux, A. 1991: Ordovician algae and global tectonics. In: Rid-
ing, R. (ed.): Calcareous algae and stromatolites, 335-348.
Berlin: Springer. https://doi.org/10.1007/978-3-642-52335-
917

Rozanov, A.Yu. & Zhuravlev, A.Yu. 1992: The Lower Cam-
brian fossil record of the Soviet Union. In: Lipps, J. H.
& Signor, P. W. (eds): Origin and early evolution of the
Metazoa, 205-282. New York: Plenum Press. https://doi.
0rg/10.1007/978-1-4899-2427-8_7

Song, B. et al. 2026: High fidelity modular skeletons authen-
ticate a Cambrian origin for Bryozoa. Nature 656 (8126),
123-128. https://doi.org/10.1038/s41586-026-10590-9

Stolley, E. 1893: Uber silurische Siphoneen. Neues Jahrbuch
fiir Mineralogie, Geologie und Paldontologie 2, 135-146.

Willman, S., Peel, ].S., Ineson, J.R., Schovsbo, N.H., Rugen, E.J.
& Frei, R. 2020: Ediacaran Doushantuo-like biota discov-
ered in Laurentia. Communications Biology 3, 647. https://
doi.org/10.1038/s42003-020-01381-7

Yang, J., Lan, T., Zhang, X. & Smith, M.R. 2023: Protomelission
is an early dasyclad alga and not a Cambrian bryozoan.
Nature 615, 468-471. https://doi.org/10.1038/s41586-023-
05775-5



