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Oura megale n. gen. n. sp.,
a large early Cambrian deuteropod with a delta-shaped tailpiece

Robert J. O’Flynn, Mark Williams, Ed Thomas, Xianguang Hou, and Yu Liu

ABSTRACT

We describe Oura megale n. gen. n. sp., a large (ca. 14 cm long) euarthropod
from the lower Cambrian Chengjiang Konservat-Lagerstatte of Yunnan Province,
China. It possesses stalked, compound eyes and a possible raptorial frontal append-
age (synapomorphies and symplesiomorphies of lower stem- and upper stem-group
euarthropods, respectively), but in combination with deuteropodan synapomorphies
(e.g., a multi-segmented head). Micro-X-ray fluorescence shows a thorax that consists
of 10 comparatively long and five comparatively short segments. The terminal segment
articulates with a large, delta-shaped tailpiece that may have conferred high positional
manoeuvrability in the water column. The phylogenetic position of O. megale n. gen. n.
sp. in the euarthropod stem may add support to the homology of raptorial frontal
appendages between lower stem-group euarthropods and deuteropods.

Robert J. O'Flynn. Yunnan Key Laboratory for Palaeobiology, Institute of Palaeontology, Yunnan
University, 650500 Kunming, China and School of Geography, Geology and the Environment, University of
Leicester, University Road, Leicester, LE1 7RH, UK and MEC International Joint Laboratory for
Palaeobiology and Palaeoenvironment, Yunnan University, 650500 Kunming, China. rjof1@leicester.ac.uk
Mark Williams. School of Geography, Geology and the Environment, University of Leicester, University
Road, Leicester, LE1 7RH, UK and MEC International Joint Laboratory for Palaeobiology and
Palaeoenvironment, Yunnan University, 650500 Kunming, China. mri@leicester.ac.uk

Ed Thomas. School of Geography, Geology and the Environment, University of Leicester, University Road,
Leicester, LE1 7RH, UK. et187@leicester.ac.uk

Xianguang Hou. Yunnan Key Laboratory for Palaeobiology, Institute of Palaeontology, Yunnan University,
650500 Kunming, China and MEC International Joint Laboratory for Palaeobiology and
Palaeoenvironment, Yunnan University, 650500 Kunming, China. xghou@ynu.edu.cn

Yu Liu. Yunnan Key Laboratory for Palaeobiology, Institute of Palaeontology, Yunnan University, 650500
Kunming, China and School of Geography, Geology and the Environment, University of Leicester,
University Road, Leicester, LE1 7RH, UK and MEC International Joint Laboratory for Palaeobiology and
Palaeoenvironment, Yunnan University, 650500 Kunming, China. (corresponding author)
yu.liu@ynu.edu.cn

https://zoobank.org/7DD733F4-6C17-4459-8213-E702764EF58B

Final citation: O’Flynn, Robert J., Williams, Mark, Thomas, Ed, Hou, Xianguang, and Liu, Yu. 2025. Oura megale n. gen. n. sp., a large
early Cambrian deuteropod with a delta-shaped tailpiece. Palaeontologia Electronica, 28(3):a44.

https://doi.org/10.26879/1547

palaeo-electronica.org/content/2025/5687-early-cambrian-deuteropod-oura-megale

Copyright: October 2025 Palaeontological Association.

This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
creativecommons.org/licenses/by/4.0



O’FLYNN ET AL.: EARLY CAMBRIAN DEUTEROPOD OURA MEGALE

Keywords: new genus; new species; Cambrian Chengjiang biota; euarthropod; micro-X-ray fluorescence;

tailpiece
Submission: 6 March 2025. Acceptance: 18 September 2025.

INTRODUCTION

Euarthropoda Lankester, 1904 is a diverse
clade of segmented, jointed-limbed animals
(Briggs and Parry, 2022; Vinther, 2022) with a fossil
record extending to rocks of early Cambrian age, at
which time they diversified rapidly (Budd, 2021) to
be the most abundant group of animals in Cam-
brian sites of exceptional fossil preservation (Lei et
al., 2024; see also Kimmig and Schiffbauer, 2024
for a modern definition of Fossil-Lagerstatten). The
Chengjiang biota (ca. 518 Ma) of Yunnan Province,
China is one such deposit, with exceptionally pre-
served fossil assemblages that provide critical mor-
phological information bearing on the early
evolution of euarthropods (e.g., Bergstrom and
Hou, 1998; see also Hou et al., 2017 and refer-
ences therein) and particularly for assessing the
range of morphologies evolved by fossil deutero-
pods (i.e., upper stem- and crown-group euarthro-
pods; Ortega-Hernandez, 2016).

Lower stem-group euarthropods include radi-
odonts, exemplified by Anomalocaris Whiteaves,
1892, which are characterized by arthropodized
frontal appendages interpreted as either protocere-
bral or deutocerebral (Zeng et al., 2020; see their
supplementary information). Deuteropods have
been, though not universally (i.e., megacheirans;
see Ortega-Hernandez et al., 2017, figure 3A for
competing hypotheses for the alignment of head
segments), defined by a differentiated deutocere-
bral first appendage pair [i.e., the first appendage
pair (eyes are not ascribed an appendicular iden-
tity; Friedrich, 2003) is derived from the second
head segment; deutocerebrum]. They have a six-
segmented head, that is, a six-segmented anterior
cephalic region, and exhibit dorsal arthrodization
(i.e., a stiffened, articulated dorsal exoskeleton),
primitively biramous limbs and arthropodization of
all limbs — of which the precise evolutionary order
of appearance is elusive (Ortega-Hernandez,
2016). Accurate interpretations of euarthropod fea-
tures potentially allow insights into the order of
acquisition of characters that define fossil deutero-
pods, but this requires exceptionally preserved fos-
sil evidence.

In the Chengjiang biota, non-biomineralized
euarthropod soft tissues are typically replicated by

pyrite (the oxidation of which gives rise to iron
oxides; Lei et al., 2024) and other elements (having
been buried in sediments rich in sulphate and reac-
tive iron; Gabbott et al., 2004), and this allows their
detailed anatomy to be analysed using computed
tomography (CT) scanning (e.g., O’'Flynn et al,,
2023; Parry et al., 2024). Here we document the
anatomy of Oura megale n. gen. n. sp., an excep-
tionally preserved, large deuteropod (ca. 14 cm in
length), which is characterized by stalked, com-
pound eyes, robust frontal appendages, thoracic
tagmosis (the arrangement of segments into tag-
mata; Chipman, 2024) and a large delta-shaped
tailpiece. We discuss the morphology of O. megale
n. gen. n. sp., examine its phylogenetic relation-
ships and evaluate the palaeoecology of this large
early euarthropod, with its notably large delta-
shaped tailpiece.

MATERIAL AND METHODS
Material and Measurements

Oura megale n. gen. n. sp. is known from only
one specimen, recovered from the Yu’anshan For-
mation at Jiucun Village (24°41’33” N, 102°59'26”
E), Chengjiang County, and deposited in the Yun-
nan Key Laboratory for Palaeobiology (YKLP). The
specimen (YKLP 17237) was over-excavated by
an amateur preparator, before its donation to the
YKLP, which has resulted in the loss of anatomical
features including parts of the head and trunk
limbs. CT scanning proved unable to recover addi-
tional detail, however, the application of micro-X-
ray fluorescence has recovered details of the eyes,
head and trunk limbs, sternites, number of trunk
and head segments and distal end of the animal.
Measurements were made on digital photographs
using the processing software Imaged (Schneider
et al., 2012). Overall, we have employed a combi-
nation of light photography, camera lucida drawing
and micro-X-ray fluorescence to document the
anatomy of O. megale (Figures 1-2), as described
below.

Photography

The specimen was photographed (Figure 1A),
in cross-polarized light (Bengtson, 2000), with a
Canon EOS 5DS R fitted with a Canon EF 100 mm
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FIGURE 1. Oura megale n. gen n. sp. (YKLP 17237). A, photograph of ventral view. B, Fe map. C, composite line
drawing. D, F1 map. E, P map. F, F1 map of head region. G, P map of head region. Abbreviations: |, left; r, right; A1,
frontal appendage; ex.A6, exopod of 5th head limb on head segment 6; an, cephalic segment (n); as, anterior sclerite;
cf, compactional fold; e, eye; es, eye stalk; exn, exopod (n); sn, sternite (n); Tn, thoracic exopod (n); tn, thoracic seg-
ment (n). Scale bars represent 20 mm.
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FIGURE 2. Oura megale n. gen n. sp. (YKLP 17237). A-G, Fe maps. B, head and anterior-most trunk region in A. C,
head region in A. D, ex.T2 in A (see B for context). E-F, posterior thoracic region in A (right and left, respectively). G,
posterior-most trunk region in A. Abbreviations: I, left; r, right; A1, frontal appendage; ex.A6, exopod of 5th head limb
on head segment 6; an, cephalic segment (n); as, anterior sclerite; cf, compactional fold; e, eye; es, eye stalk; exn,
exopod (n); la, lamella (of exopods); pn, podomere (n) (of A1); Tn, thoracic exopod (n); tn, thoracic segment (n). Scale
bars represent 10 mm (A—C, E-G); 5 mm (D).

F/2.8L Macro IS USM. The specimen was also
investigated with computed tomography using a
ZEISS Xradia 520 Versa, but no additional struc-
tures were revealed.

Micro-X-Ray Fluorescence (UXRF)

Element maps were collected using a Bruker
M4 Tornado Plus (see Figure 1B, D and E for Fe,
F1 and P, respectively). In addition to windowing
characteristic energy ranges for specific elements,
that is, the Fe Ka emission line at 6.397 + 0.1025
keV, a free channel (F1) was designated to cover
the total spectrum energy range, 25 + 25 keV,
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these maps can be interpreted similarly to grey-
scale backscatter electron images from scanning
electron microscopy with bright areas representing
higher concentrations of heavier elements. X-rays
were generated using the Rh X-ray tube at an
energy of 50 keV and a current of 600 mA. The X-
ray beam is focused through a polycapillary lens to
a spot size of approximately 20 ym and all maps
used a step/pixel size of 20 um to provide complete
coverage with no pixel overlap or averaging. The
chamber atmosphere was set to a vacuum of 2
mbar. These analytical conditions coupled with the
light element window and dual silicon drift detec-



tors aim to optimize measuring the widest range of
elements simultaneously and to keep collection
times reduced.

Mapping with uXRF is non-destructive and
requires no sample preparation making it an ideal
technique for fossil samples. Ideally samples would
be flat to reduce or eliminate any topographic
effects, however, this is not the case for Oura
megale n. gen. n. sp. Due to the concave surface
resulting from the over-preparation of the speci-
men, analyses were undertaken using the smallest
aperture (500 pm) to increase the depth of field
captured when mapping, keeping as much of the
specimen in focus as possible. This ensured maxi-
mum image sharpness, but necessitated longer
scan times to ensure sufficient counts to the detec-
tor.

The whole specimen scan (Figures 1B, D-E,
2A) was over a total area of 150 x 75 mm with a
measurement time per pixel of 11 ms (resulting in a
total scan time of 2.5 days and > 18 million individ-
ual pixel spectra). The detailed scans of the head,
exopod (ex3) and the posterior exopods (Figure
2C, D and E-F, respectively) are 32 x 35 mm in
area with a pixel time of 25 ms, 25 x 20 mm and 50
ms, 108 x 36 mm and 25 ms, and 98 x 28 mm and
40 ms, respectively.

X-ray fluorescence maps can reveal some
sub-surface elemental information (Gueriau, 2018).
However, unlike monochromatic synchrotron radia-
tion, the benchtop micro-XRF beam energy attenu-
ates after several hundred micrometres dependent
upon the sample matrix and element energy level
(Beckhoff et al., 2006). These anatomical struc-
tures buried beneath a fine layer of sediment can
provide powerful additional information when
describing and interpreting fossil specimens.

Interpretative line drawing

A Wild Herbrugg M5 microscope, fitted with a
camera lucida, was used. The resultant interpreta-
tion was combined with the fluorescent maps (par-
ticularly Fe) to produce a digital line drawing
(Figure 1C).

Phylogenetic analyses

The phylogenetic position of Oura megale n.
gen. n. sp. was inferred using the data matrix of
O’Flynn et al. (2024a) (itself modified from Zeng et
al., 2020) with Lomankus edgecombei Parry et al.,
2024 and Oestokerkus megacholix Edgecombe et
al., 2011 (see Parry et al.,, 2024), added. This
matrix includes 283 characters and 88 taxa
(Appendix 1). The matrix was constructed in Win-
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Clada 1.00.08 (Nixon, 2002), and parsimony analy-
ses were performed with Tree analysis using New
Technology (TNT) 1.5 (Goloboff and Catalano,
2016). The software was set to retain 99,999 trees
in memory and perform 10,000 replications. Each
analysis included a traditional search with tree
bisection and reconnection, a random seed of one
and 1,000 trees saved per replicate. Jackknife sup-
ports (under equal weights), and group present/
contradicted (GC) frequency differences (under
implied weights) of nodes on the trees were calcu-
lated by resampling 1,000 replicates of traditional
search, with a change probability of 36 and 33%,
respectively for the two types of nodal supports.
We also used character optimization with Win-
Clada.

Bayesian analyses used MrBayes 3.2.7 (Ron-
quist et al.,, 2012). Bayes tree search was con-
ducted using two runs of 15,000,000 generations,
sampling every 1000 generations, with four chains.
The average standard deviation of split frequencies
was 0.003077. Parameters and consensus trees
were summarized with a burn-in fraction of 0.20.

SYSTEMATIC PALAEONTOLOGY

Phylum EUARTHROPODA Lankester, 1904
Unranked DEUTEROPODA Ortega-Hernandez,
2016
Class, Order and Family incertae sedis
Genus OURA O’Flynn, Williams and Liu, new
genus

zoobank.org/E3191A62-7878-4D63-A806-852927931ECB

Type Species. Oura megale n. gen. n. sp., by
monotypy.

Etymology. Gr. Oura, f. tail.

Diagnosis. As for type species, by monotypy.
Remarks. Oura n. gen. is ascribed to Deuteropoda
— as defined by a multi-segmented head and body
arthrodization (Ortega-Hernandez, 2016). Oura n.
gen. bears: stalked, compound eyes, that is, a syn-
apomorphy and symplesiomorphy of lower stem-
group Euarthropoda and Deuteropoda, respec-
tively (Ortega-Hernandez, 2016, p. 11, table 4);
and robust frontal appendages (FA, i.e., A1) that
insert approximately one-half the length of the
head behind the eye stalks and are inferred to be
deutocerebral. The proximal-most three
podomeres of the right-side frontal appendage (FA)
are preserved, and these are morphologically like
those of radiodonts and certain ‘great appendage’-
bearing deuteropods.
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Oura megale O’Flynn, Williams and Liu, new
species
Figures 1-2
zoobank.org/8A866DA3-8457-4198-B6EF-A07827904DB2

Type material. YKLP 17237 (Figure 1A) from the
Cambrian, Series 2, Stage 3, Eoredlichia—Wutin-
gaspis Trilobite Biozone, Yu’anshan Formation.
Etymology. Gr. Megale, large, great.
Diagnosis. Six cephalic segments. From anterior
to posterior, these are: oblate spheroidal anterior
sclerite to which large ovate paired stalked lateral
eyes are attached; post-ocular segment with paired
uniramous deutocerebral FAs; and four subse-
quent segments. FA antero-laterally orientated,
consisting of = three podomeres that bear elongate
triangular spines. Thorax consists of 15 segments
(anterior-most 10 comparatively long; posterior-
most five comparatively short), each with one pair
of presumed biramous appendages. Segment 15
articulated with large, ogival delta tailpiece.
Description. Oura megale n. gen. n. sp. is approx-
imately 14 cm long (anterior margin of anterior
sclerite to maximum posterior termination of tail-
piece) and approximately 600% as-long-as it is
wide (maximum width at second, third and fourth
thoracic segments). It is dorsoventrally com-
pressed, lies parallel to lamination and is well-artic-
ulated, that is, the eyes, and the thoracic sternites,
the fifteenth of which articulates with a large tail-
piece, are preserved in situ.

The six-segmented head is sub-rectangular,
with smoothly rounded posterolateral margins, and
its length, which is comparable to its width, is

A

@D A

A A

approximately one-seventh of the total length of
the body (i.e., 20 of 140 mm). The eyes, which
articulate with the oblate spheroidal anterior scler-
ite, are stalked and compound and extend perpen-
dicular to the thorax. The FA inserts on the head
ventrally and behind the eyes. It bears at least
three podomeres (on the right side, the left being
absent), each with a lateral spine that are of sub-
equal length and width. Head segments three—six
are short and narrow (Figure 2B-C), and the
appendages of segment six are preserved (Figures
1C, F-G, 2B).

The thorax tapers very gently from the third to
the tenth segment, after which, the eleventh seg-
ment is characterized by an abrupt change in
length [4.4 mm (segment 11) versus 5.8 mm (seg-
ment 10)]. Segments 11-15 are of equivalent
length and width, that is, comparatively short and
narrow (4.4 mm long and 14 mm wide, respec-
tively). Segment 15 is articulated with a very wide,
ogival delta tailpiece.

The tailpiece is broad (Figure 2G; see also
Figure 3 for tailpiece comparison), that is, 265% of
the width of the thorax’s broadest segments (i.e.,
first, second and third; 55 mm versus 20 mm), but
the posterior margin of the middle as well as its left,
cannot be described further because it is partly hid-
den underneath the matrix.

Fifteen pairs of exopods are observed associ-
ated with head segment six and thoracic segments
t1-14, showing transverse lines, that is, they are
lamellate. No appendages are observed in associ-
ation with cephalic segments three—five or thoracic
segment 15.

B

F

FIGURE 3. Tailpiece comparison. A, Anomalocaris canadensis Whiteaves 1892 based on Daley and Edgecombe
(2014) and Sheppard et al. (2018). B, Oura megale n. gen. n. sp. C. Opabinia Budd, 1998 based on Legg and Vannier
2013. D, Kylinxia zhangi Zeng, Zhao and Huang in Zeng et al., 2020. E, Fengzhengia mamingae O’Flynn et al., 2022.
F, Isoxys acutangulus Walcott, 1908 based on Legg and Vannier 2013. Scale bar represents 1 cm.



Indeterminate hour-glass shaped sternites are
situated medially, in thoracic segments one—four
(these are particularly evident in the phosphorous
map; Figure 1G). A ventral plate-like structure is
also associated with cephalic segments three—five
(Figure 1C).

The terminal end of the body is visible in asso-

ciation with the tailpiece. It is narrow (13.8 mm in
contrast to the tail, which is 55 mm wide) and loz-
enge-shaped (Figure 2G).
Remarks. In terms of preservation, Oura megale
n. gen. n. sp. is dorsoventrally compressed, lies
parallel to lamination and is well-articulated. This
state of preservation suggests limited post-mortem
transportation (Shu et al., 1999). Compactional
folds in the tailpiece suggest localized, weak scle-
rotization. The animal may have suffered little dam-
age due to post-mortem transportation but
importantly, preparation of the specimen has defi-
nitely led to damage and consequent loss of char-
acters. Neither post-FA head nor thoracic
endopods remain. Even the sternites appear to
have been damaged and so O. megale n. gen. n.
sp. bears a superficial resemblance to radiodonts.
Be this an artefact of preparation or taphonomy,
certain characters are unobservable and affect the
phylogenetic assessment of O. megale n. gen. n.
sp. (discussed in a following section of this article;
see also Sansom, 2016 in which preservation and
phylogeny are discussed).

The multi-segmented head of Oura megale n.
gen. n. sp., what little evidence remains of a head
shield, and arthrodization betray its affiliation with
Deuteropoda. Oura megale n. gen. n. sp. also pos-
sesses an anterior sclerite as do many other deu-
teropods, for example, the recently described
Kylinxia zhangi Zeng, Zhao and Huang in Zeng et
al., 2020, Fengzhengia mamingae O’Flynn et al.,
2022, and artiopods [e.g., Kuamaia lata Hou, 1987
(see O’Flynn et al., 2024a)]. Furthermore, O.
megale n. gen. n. sp. has lamellate exopods that
resemble those of the deuteropod Bushizheia
yangi O’'Flynn and Liu in O’Flynn et al., 2020 (see
O’Flynn et al., 2020, figure 1; 2024b, figure 2).

Oura megale n. gen. n. sp. exhibits especially
long stalked eyes, a symplesiomorphy of Deutero-
poda with a superficial resemblance to those of
radiodonts, but also of some deuteropods (e.g.,
Fengzhengia mamingae) and so this character is
not particularly useful phylogenetically. The head
shield, which may have covered the eye stalks
more completely in life, has almost entirely been
excavated away.

PALAEO-ELECTRONICA.ORG

Only three podomeres of the FA (the right
one, specifically A1 in Figures 1 and 2) are pre-
served but they are certainly robust, each virtually
as wide at the base as its associated podomere is
long, and each endite is as long as its podomere is
long. In this, Oura megale n. gen. n. sp. has much
in common with the endites on the FAs of Kylinxia
zhangi, the earliest branching deuteropod (see
O’Flynn et al., 2023). It is uncertain whether there
is one endite per podomere, or two.

Note that the plate, associated with cephalic
segments three—five, could represent the hypos-
tome (Figure 1), a deuteropodan synapomorphy
(Ortega-Hernandez, 2016). Hypostomes can
extend backwards, the most extreme example
being the Ordovician trilobite Hypodicranotus stria-
tulus (Walcott, 1875) (see also Shiino et al., 2012,
figure 1C-D). However, we are reluctant to assert
this interpretation for this structure based on this
single, poorly preserved specimen.

The division of the thorax into an anterior
series of longer tergites (t1-10) and a posterior
series of shorter ones (t111-15, see Figure 1A-E),
that is, differentiation of tagmata, is more com-
monly seen in recent euarthropods. However, fux-
ianhuiids show this (Hou and Bergstrom, 1997), as
does Fengzhengia mamingae, one of the earliest
branching deuteropods (O’Flynn et al., 2022). Like
F. mamingae, Oura megale n. gen. n. sp. has long
and then short sternites, antero-posteriorly, the
borders of which are perhaps most well-defined in
the F1 map. But unlike F. mamingae and fuxianhui-
ids, no differentiation of tagmata is seen in terms of
width.

This animal’s tailpiece is clearly broad, and
delta-shaped (Figure 2G). It is unlike the three
paired tail flaps exhibited by anomalocaridids, Opa-
binia Budd, 1998 and isoxyids (Zeng et al., 2020,
character 142; see their supplementary informa-
tion). Nor are there three lobes to the tailpiece, as
is the case in Kylinxia zhangi, where those three
lobes are attached to the pygidium, which Oura
megale n. gen. n. sp. does not have (cf. Zeng et
al., 2020). Instead, the tailpiece of O. megale bears
a greater resemblance to that of Fengzhengia
mamingae, as interpreted in O’Flynn et al., (2022,
figure 9), which is also somewhat delta-like (albeit
backward-swept). It is important to mention, how-
ever, that neither tailpiece is well-preserved. Feng-
zhengia mamingae, like K. zhangi, also has a
pygidium, which is not present in O. megale n. gen.
n. sp.

Tuzoia Resser, 1929 (see Izquierdo-Lépez
and Caron, 2022), a bivalved arthropod from the
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Burgess Shale, has been reconstructed with a tail
conducive to swimming, a condition inferred in F.
mamingae as in Oura megale n. gen. n. sp., but
with two pairs of caudal rami (Izquierdo-Lopez and
Caron, 2022, figure 6-7). Furthermore, the ftail-
piece of O. megale n. gen. n. sp. appears to lack
the terminal segment in Tuzoia (see lzquierdo-

Lopez and Caron, 2022, figure 6) and is less semi-
circular and more sub-triangular.

DISCUSSION
Phylogeny

Maximum parsimony analyses (Figures 4-5)
and Bayesian analysis (Figure 6) recover Oura

, 1000 replicates, cut=1 (tree 0) - Jacknifing (P=36
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FIGURE 4. Consensus tree from phylogenetic analysis of panarthropod relationships based on a matrix of 283 char-
acters and 88 taxa. Strict consensus of 368 most parsimonious trees with a score of 758 (consistency index = 0.45;

retention index = 0.85) from analysis using equal weighting.
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megale n. gen. n. sp. as a transitional form, bridg-
ing the morphological gap between the earliest
branching deuteropods (Kylinxia zhangi and Feng-
zhengia mamingae) and the rest of Deuteropoda.
Our phylogenetic topology provides a sequence of
character evolution resulting in the loss of ‘frontal-
most appendages, shaft endite’ also known from

GC values, 1000 replicates, cut=l (tree 0) -
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Radiodonta and K. zhangi (i.e., character 189; see
Zeng et al.,, 2020), a node crownward of O.
megale.

It is evident that over-preparation of the speci-
men has removed several key characters, includ-
ing the left-side FA, the distal part of the right-side
FA, the appendages on head segments three—five,

Symmetric Resampling (P=33)

FIGURE 5. Consensus tree from phylogenetic analysis of panarthropod relationships based on a matrix of 283 char-
acters and 88 taxa. Strict consensus of 3 most parsimonious trees with a score of 59.56497 (consistency index =
0.44; retention index = 0.84) from analysis using implied (concavity constant k = 3) weighting.
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FIGURE 6. Consensus tree from phylogenetic analysis of panarthropod relationships based on a matrix of 283 char-
acters and 88 taxa. 50% majority-rule consensus tree from a Bayesian analysis. The figure can be downloaded from
the website https://palaeo-electronica.org/content/2025/5687-early-cambrian-deuteropod-oura-megale.

and the endopods on head segment six and tho-
racic segments (t1-15). Until more specimens of
this unique euarthropod are recovered, any mor-
phological interpretation should be tentative; uncer-
tainty in the interpretation of head segmentation,
for example, must not be overlooked, to which
O’Flynn et al. (2024b) alluded (references therein).
However, a six-segmented head organization [as in
K. zhangi and extant mandibulates (Fusco and
Minelli, 2013)] represents an ancestral situation for
deuteropods (O’Flynn et al., 2023; see also
O’Flynn et al., 2024a, b) and was already acquired
by a common ancestor with the earliest branching
deuteropod (i.e., K. zhangi). Under the scenario
that Oura megale n. gen. n. sp. does indeed have
a six-segmented head, phylogenetic analysis bol-
sters our confidence that the six-segmented head
of living mandibulates is a deeply rooted, and con-
served feature.

Palaeoecology

The interpretation of the swimming efficiency
and manoeuvrability of Oura megale n. gen. n. sp.
must rest on inferences from the morphology of its
delta-shaped tailpiece and comparison with other
taxa (Figure 3). O’Flynn et al. (2022) suggested
that Fengzhengia mamingae, which has a cropped,
backward-swept tailpiece, may have been an effi-
cient swimmer, with reference to the hydrodynamic
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analysis of Anomalocaris canadensis Whiteaves,
1892. Sheppard et al. (2018, figure 3) demon-
strated that the delta-shaped tailpiece (see also
Figure 3A) of A. canadensis, enabled the radiodont
to change direction rapidly, while its lateral lobes
allowed for propulsion. By analogy, O. megale n.
gen. n. sp. may have used its ogival delta tailpiece
(Figure 3B) and exopods similarly to A. canaden-
sis, as well as . mamingae (Figure 3E).

The flow over a delta wing [e.g., in avian tails
(Maybury et al., 2001) and extinct reptiles (Dyke et
al., 2006)] is ‘characterized by a pair of counter-
rotating leading-edge vortices’ (Botella et al., 2024,
p. 1), that is, LEVs. LEVs, a source of lift, are also
exploited by insects (e.g., Srygley, 2002) and bats
(e.g., Johansson et al., 2016), and by aquatic ani-
mals (ostracoderms; Botella et al., 2024 and refer-
ences therein). A delta-shape configuration (i.e.,
swept back with a triangular form reminiscent of
the tailpiece of Anomalocaris canadensis), with its
low aspect ratio, is conducive to speed and
manoeuvrability (Li et al., 2022), but suffers from
drag at low speeds (Mohamed et al., 2022 and ref-
erences therein). An ovigal-shape configuration
(i.e., the tailpiece of Oura megale n. gen. n. sp.), a
variation of the delta, suffers from slightly less drag
at lower speeds, but from slightly more drag at
higher speeds (Bravo-Mosquera et al., 2018). We
suggest that A. canadensis and the similarly sized



O. megale n. gen. n. sp. (see Figure 3A-B for con-
text), may both have been capable nektonic preda-
tors, with A. canadensis, possibly, being somewhat
more specialized for high-speed pursuit (Bicknell et
al., 2023).

The tails of Anomalocaris canadensis and
Oura megale n. gen. n. sp. further differ in that A.
canadensis has a multi-vane geometry (Figure 3A-
B), hence the three chevron shapes constructed in
the hydrodynamic analysis of Sheppard et al.,
(2018). However, investigation of the two models
(chevron and triangular) ‘showed little difference’,
‘although the triangular model showed a small
improvement in lift generation over the chevron
model’ (Sheppard et al., 2018, p. 710).

In Oura megale n. gen. n. sp., the posterior-
most five thoracic segments are reduced, that is,
they are shorter in comparison with those more
anterior, and the fifteenth segment articulates with
the tailpiece (Figures 1A-E, 2G). This differentia-
tion of tagmata resembles that seen in Feng-
zhengia mamingae and could be an adaptation, in
both euarthropods, for swimming, whereby a differ-
entiated unit of tagmata bears a direct relationship
to the tailpiece. That is to say, flexibility of the body
in that portion is often used for swimming and, in
particular steering, as seen in the tails of otters
(Shiino et al., 2012 and references therein). But the
effect on steering and/or propulsion of the tailpiece
[as in many species of fish to which Sheppard et al.
(2018) alluded] would require further studies. Nev-
ertheless, the shape is of benefit to manoeuvres,
that is, rapid change of direction.

The rapid manoeuvre-enabling, delta-shaped
tailpiece, large, stalked eyes and probable paired
raptorial frontal appendages of O. megale n. gen,
n. sp. imply a predatory life habit in a nektonic or
nekton-benthonic animal, as does its large size,
comparable to that of large radiodonts, apex preda-
tors of the day. Fu et al. (2011a, b) and Paterson et
al. (2010) discussed some of the aforementioned
characters and their predatory implications in cer-
tain other early euarthropods, that is, isoxyids and
radiodonts, respectively. In particular, ‘strong loco-
motion’ and its association with predation, is men-
tioned (Fu et al., 2011b, p. 850).
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CONCLUSIONS

The body of Oura megale n. gen. n. sp., an
especially large deuteropod (which rivals radi-
odonts in size), is fully arthrodized and so it conse-
quently rests comfortably within Euarthropoda
(e.g., Aria, 2019). It may have possessed raptorial
FAs, of which the three proximal-most podomeres
of the right-side FA are preserved. It also has large
paddle-shaped exopods and a delta-shaped tail-
piece, which may have contributed to high posi-
tional manoeuvrability.

The results of phylogenetic analyses, albeit
hampered by the removal of key characters by
over-preparation, resolves Oura megale n. gen. n.
sp. as an early-branching deuteropod, bridging
between the earliest-branching Kylinxia zhangi and
Fengzhengia mamingae and all other deuteropods.
Better material of this euarthropod will undoubtedly
contribute to a more complete understanding of its
phylogenetic relationships within Deuteropoda.
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