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Comment on “Aysheaia prolata from the Utah Wheeler Formation 
(Drumian, Cambrian) is a frontal appendage of the radiodontan 
Stanleycaris” by Stephen Pates, Allison C. Daley, 
and Javier Ortega-Hernández

JOSÉ A. GÁMEZ VINTANED and ANDREY Y. ZHURAVLEV

Pates et al. (2017) and Pates and Daley (2017) reinterpreted 
a number of presumable xenusians (lobopodians) and de-
scribed some new fossils from various Cambrian Lagerstät-
ten as radiodontan (anomalocaridid) frontal appendages. 
The authors suggested that some features including overall 
length of a specimen, a number of tentative podomeres, a 
number of ventral blades (spines) and dorsal spines, their 
morphology, and an angle between the dorsal and ventral 
surfaces (θ) of a specimen provide enough information for 
a fairly good morphological description and a relevant sys-
tematic interpretation of stem group ecdysozoans. The case 
of xenusian Mureropodia apae from the lower Cambrian 
Valdemiedes Formation of Murero, northeastern Spain (Gá-
mez Vintaned et al. 2011), which Pates and Daley (2017) 
identified as radiodontan Caryosyntrips cf. camurus, does 
not verify a plausibility of such a reductive approach. 
First of all, Pates and Daley (2017: 466) suggested that Murero-
podia had 6 podomeres the faint boundaries of which are visible 
on its dorsal surface under low angle light. Despite of the study 
of this specimen with different methods, no such boundaries 
have been documented. It remains uncertain which structures 
Pates and Daley (2017) have taken for the podomere boundaries 
because the authors have not indicated them on their figure of 
the specimen. These can be either repeatable transverse terraces 
of the matrix which continue across the specimen (as well as be-
yond its boundaries) or imprints of possible muscle fibres. There 
are several terraces indeed on the sample surface but they are 
not restricted to the fossil itself while a number of identical fibre 
imprints transecting the entire body is over a hundred. Secondly, 
Pates and Daley (2017) assumed that Mureropodia had to have 
dorsal spines which were absent due to incomplete preservation 
of its dorsal surface. Again, the boundaries of both dorsal and 
ventral surfaces of the specimen are expressed identically except 
for the presence of ventral lobopods (“spines”) and appendicules.

Thirdly, the authors ignored a wide array of features ob-
servable in Mureropodia (Gámez Vintaned et al. 2011). Among 
these features are: (i) a dermomuscular sac of circular and lon-
gitudinal muscular systems being preserved as multiple imprints 
of muscle fibres similar by arrangement to those of xenusians 

Paucipodia inermis and Tritonychnus phanerosarkus from the 
Yu’anshan Formation, South China (Hou et al. 2004; Zhang et 
al. 2016) and Pambdelurion whittingtoni from Sirius Passet, 
North Greenland (Young and Vinther 2017); (ii) a filament-like 
antenniform frontal appendage similar to those occurring in the 
head part of xenusian Hallucigenia sparsa from the Burgess 
Shale, western Canada (Smith and Caron 2015); and (iii) pos-
sible proboscis retractors which were not described from other 
xenusians yet but took the same position in the body of palae-
oscolecidans which is different from the position of an intestine 
(Zhuravlev et al. 2011). Palaeoscolecidans are stem group intro-
vert-bearing cycloneuralians comprising a sister group of xenu-
sians (Harvey et al. 2010; Zhuravlev et al. 2011; Liu et al. 2014). 
In turn, the presence of both antenniform filament and retractors 
reveals that anterior part of Mureropodia is rather a proboscis 
than “a distorted distal end of the appendage”. None of these 
features were observed in frontal appendages of radiodontans. 
Also, some ventral “spines” of Mureropodia are terminated with 
a few minute curved claws and show transverse telescopic struc-
tures and muscle bundles associated to them (Gámez Vintaned 
et al. 2011: figs. 12.4f, 12.9b, c) indicative of lobopods but not 
of radiodontan ventral endites bearing stiff auxiliary spines. 
The auxiliary spines are an order larger than lobopodian claws 
and are not restricted to the distal end (Pates et al. 2017: figs. 2, 
3A2). Similar lobopodian claws are shown by Pates et al. 2017 
on their fig. 3D which has an incorrect caption “Stanleycaris 
hirpex” instead of Aysheaia pedunculata.

Furthermore, neither an absence of body annulations, nor 
stubby lobopods, nor the proboscis itself do exclude Murero-
podia from a large array of highly morphologically variable 
lower to middle Palaeozoic xenusians which possess similar 
features (Dzik and Krumbiegel 1989; Liu et al. 2011; Ou et al. 
2011; Smith and Caron 2015). As to the θ values of 11–17°, 
which is another important character of radiodontan frontal ap-
pendages according to Pates et al. (2017) and Pates and Daley 
(2017), it is a common feature as among other incompletely 
preserved xenusians (e.g., Jianshanopodia decora in Liu et al. 
2006), which were not ascribed to radiodontans yet, as well as 
in a number of sponges, chancelloriids, and hyoliths of coni-
cal shape in any Cambrian Lagerstätte. Some of these fossils 
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also bear sharply pointed and distally curved marginal spines 
and due to their robust stature are even more similar to all the 
putative radiodontan appendages being described as Caryo-
syntrips durus and C. serratus from the Langston and Wheeler 
formations of the Great Basin, USA by Pates and Daley (2017: 
figs. 3E, 4C, 5). Both these fossils have strait margins and faint 
“podomere boundaries” and are triangular at outlines, thus, 
being obviously different from genuine radiodontan frontal ap-
pendages which are curved dorsally, bear pivot-hinged ventral 
endites, and are subdivided into distinct podomeres articulated 
by arthrodial membranes (Daley and Budd 2010; Daley and 
Edgecombe 2014; Cong et al. 2017). This is a very viable dif-
ference because such radiodontan appendages serving for prey 
capture were flexible structures with pivotal joints. Without 
alike biomechanics the specimens listed above hardly can be 
used in a similar way to radiodontans. In addition, radiodontan 
frontal appendages are never preserved as dorso-ventral com-
pressions with blades unfolded in butterfly-like pattern (cf. 
Pates and Daley 2017: fig. 4C).

In summary, of all the new-old finds of Pates et al. (2017) 
and Pates and Daley (2017), only Aysheaia prolata from the 
Wheeler Formation can be accepted as a radiodontan frontal 
appendage by the presence of curved podomeres, ventral blades, 
and dorsal spines. The only problem is that it cannot be attribut-
ed to Stanleycaris Caron et al. (2010) because its description has 
been published as a supplement available in an online version 
and, thus, does not satisfy the ICZN requirements as electronic 
publications have been accepted after 2011 (ICZN 2012). Cur-
rently, Stanleycaris is a nomen nudum.
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