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Some critical notes on “Comment on ‘Triassic coleoid beaks and other 
structures from the Calcareous Alps revisited’ by Doguzhaeva et al. (2022)” 
by Lukeneder and Lukeneder (2022)”

LARISA A. DOGUZHAEVA

The compact micro-laminated ultrastructure of the undeniable 
beak of the Carnian (Late Triassic) Lunzoteuthis schindelber­
gensis Doguzhaeva, Summesberger, and Mutvei, 2006, from 
the Calcareous Alps, that was buried together with the Phrag­
moteuthis bisinuata (Bronn, 1859), showed fine fossilization of 
chitin (Doguzhaeva et al. 2006; Doguzhaeva and Summesberger 
2012). Hence, the hypothesized “beak of P. bisinuata” (Suess 
1865; Mojsisovics 1882; Jeletzky 1966; Rieber 1970) should 
have, similarly to the beak of L. schindelbergensis, a chitinous 
composition. However, this “beak” revealed “a vertebrate car-
tilage inducing a bone growth” (Fig. 1) meaning a fragment a 
juvenile vertebrate, that might be a P. bisinuata’s catch (Dogu-
zhaeva et al. 2022: 9).

The “beak of P. bisinuata” hypothesis is, therefore, rejected 
on the basis of the cartilaginous composition of the “beak of 
P. bisinuata”, and the SEM images represent the main factual 
basis of the paper by Doguzhaeva et al. (2022). Hence, a crit-
icism of this paper requests consideration of the SEM imag-
es evidencing “a vertebrate cartilage inducing a bone growth”. 
However, Lukeneder and Lukeneder (2022) do not discuss the 
“factual basis” (= SEM data) of the paper commented on by them 
(Doguzhaeva et al. 2022), and a key information on complex 
bone nanostructures in the matrix of the cartilage of the “beak of 
P. bisinuata” (Fig. 1) incompatible with the collagen fibers of the 
cranial capsule, is not considered by them. Hence, the “Discus-
sion by Lukeneder and Lukeneder (2022)” represents a personal 
opinion that does not stem from the analysis of the “factual basis” 
of the commented paper (Doguzhaeva et al. 2022).

One of “the arguments against the ‘prey’ hypothesis” stated 
in Lukeneder and Lukeneder (2022: 965) is: “… the position 
of the preyed fish is variable, but prey remains in the stomach, 
beak, and arm crown are to our best knowledge unknown neither 
from Polzberg nor from Cave del Predil.” This is, however, not 
an argument against recent interpretation of the “beak of P. bis­
inuata”, but a constatation of the recent status of knowledge on 
fish taphonomy in the two localities. The fact, which is needed 
to be added here, is that Triassic deposits worldwide yielded so 
far, a sole coleoid showing a stomach content and it is the Early 
Triassic Idahoteuthis parisiana Doguzhaeva and Brayard, 2018, 
from Idaho, USA (Doguzhaeva et al. 2018).

Lukeneder and Lukeneder (2022: 964) “…are convinced that 
this idea of prey in the mouth of almost every studied specimen 

Fig. 1. A fracture of the hypothesized “beak” of the coleoid cephalopod 
Phragmoteuthis bisinuata (Bronn, 1859) (GBW 2006/011/0009); lower 
Carnian, Upper Triassic, Cave del Predil, NE Italy. A1, “glassy” (dark grey) 
structureless carbonized matrix (m) containing a whitish complex calcified 
nanobone (b); A2, enlargements showing a dense smooth (slightly dimpled) 
bone surface. GBA, Geological Survey of Austria, Vienna.
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is erroneous and that the arguments of Doguzhaeva et al. (2022) 
can easily be falsified.” This sounds inappropriate, if not to say 
insulting. Do the authors believe that their older colleagues from 
the Natural History Museum of Vienna are able to falsify the data 
obtained with SEM (Doguzhaeva et al. 2006, 2007, 2010, 2022)?

Lukeneder and Lukeneder (2022: 963) inform that the “beaks” 
are “regularly occurring…”. However, this is an incorrect infor-
mation as the potential “beaks” were preserved only in seven 
specimens from about 150 specimens studied by us (ca. 5%).

Lukeneder and Lukeneder (2022: 964) contains the state-
ment: “These morphological consistencies convinced Lukeneder 
and Lukeneder (2022) to recognize the black structures as the 
cephalic cartilages rather than fish bones as Doguzhaeva et al. 
(2022) postulated (or beaks as Suess [1865] originally suggest-
ed).” The erroneous authors’ logic is here demonstrated with the 
aid of the specimen from Cave del Predil, NE Italy (Fig. 2), that, 
like a cranial capsule, has a pair of intact rounded “eye sockets” 
(Fig. 2). This specimen was found  by the author in the shale with 
P. bisinuata in 2010. If to follow the above statement, it would 
be interpreted as a cranial capsule of P. bisinuata. However, the 
specimen bears numerous conodonts, evidencing that this is a 
conodontophorid.

Lukeneder and Lukeneder (2022: 964) unnecessarily freely 
replace some concepts with others. For example, “the cartilage 
inducing the growth of bones” of Doguzhaeva et al. (2022) is 
erroneously replaced with the “fish bones”. This is an unfair 
mistake that might be originated from the fact that the discovery 
of the cartilaginous tissue of black structures, associated with 
P. bisinuata, was made before the two authors of Lukeneder and 
Lukeneder (2022) began their study on this subject. The first 
SEM images of the cartilaginous ultrastructure of back struc-
tures associated with P. bisinuata were taken by my colleagues 
and me, labeled as “Cart” (cartilage) and “Ceph capsule” (ce-

phalic capsule), and shown to the junior author of Lukeneder 
and Lukeneder (2022). Given the significant value of these rare 
data, the open access to these SEM images has been left by us 
for the scientific staff of the Department of Geology and Palae-
ontology of the Museum of Natural History of Vienna.

The final statement of the “Comment…” generates the fol-
lowing critical remarks: (i) “…the black carbonized structures 
are exceptionally located in the head region (never within the 
arm crown) ...”. The erroneous nature of this statement is ev-
idenced by the fact that black structures can be preserved not 
only within the head area, but also outside it, and they can be sur-
rounded by the arm hooks that are the elements of the arm crown 
(Doguzhaeva et al. 2022: fig. 4); (ii) “… the black carbonized 
structures … exhibit a consistent morphology”. This statement 
is disproved by the black structures shown in Doguzhaeva et al. 
(2022) and Fig. 2 in this paper. They can be the cartilaginous 
tissues of the conodontophorids; (iii) the authors “…could not 
find any evidence that support the prey idea of Doguzhaeva et 
al. (2022)”. As it was shown above, Lukeneder and Lukeneder 
(2022) lacks the discussion of the “factual basis” (= SEM data) of 
the paper by Doguzhaeva et al. (2022) and does not present any 
fact refuting the contested point of view. However, the difference 
between the bone nanostructures in the matrix of cartilaginous 
“beak of P. bisinuata” (Fig.  1) and Doguzhaeva et al. (2022: 
figs.  6A1, 8A1–A4, 9A1–A4, 10A1–A4, 11A1–A3) and collagen 
fibers of the cartilaginous cranial capsule of Loligo (Doguzhaeva 
et al. 2022: fig. 12C, D) is remarkable. This shows that the au-
thors prefer not to look at the facts; (iv) the authors “… ascertain 
that they recorded the first Triassic cephalic cartilages”. This 
phase sounds good if one does not know that the labels CART1-
CART28 and Ceph capsule 2010 used for SEM images taken 
by Doguzhaeva with the co-authors, were known to the second 
author a long time ago. One of these images was demonstrat-

Fig. 2. A black, apparently cartilage structure of a conodontophorid, saving two intact “eye sockets” and numerous conodonts (NHMW 2012/0117/0023); 
lower Carnian, Upper Triassic, Cave del Predil, NE Italy. NHMW, Museum of Natural History of Vienna, Austria.
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ed in a poster session in the 3rd International Palaeontological 
Congress in London (Doguzhaeva et al. 2010). Therefore, they 
should have accompanied this phrase with gratitude for the fact 
that they started their research, thanks to our openness and that 
the discovery of the cartilaginous tissues of the black structures 
from the Carnian deposits of the Alps belongs to the authors of 
the paper commented on by them (Doguzhaeva et al. 2022). It 
should be noted that the coleoid affiliation of the oldest so far 
recorded Carboniferous cephalic cartilage is based on its associ-
ation with a coleoid type radula and arm hooks (Doguzhaeva et 
al. 2010). Therefore, the morphological similarity alone leaves 
room for doubt (see Fig. 2); (v) “… the prey idea of Doguzhaeva 
et al. (2022)”. This expression incorrectly conveys the main idea 
of the paper by Doguzhaeva et al. (2022); the latter is focused on 
the problem of hypothesized “beak of P. bisinuata”.

In Lukeneder and Lukeneder (2022: 964), the inadequate 
testing of the described material, illustrated in Doguzhaeva et 
al. (2022: fig. 2B), resulted in an incorrect interpretation of the 
gladius associated with the arm crown and wrong conclusion 
that “… Doguzhaeva et al. proposed two different interpretations 
(Doguzhaeva et al. 2022: fish in fig. 2A and squid in fig. 2B) for 
one and the same structure, a fact that fundamentally mistrusts 
their prey idea”. The two different structures, showing differ-
ent morphology, are considered by Lukeneder and Lukeneder 
(2022) as one and the same structure. The gladius associate with 
the imprints of the arm crown evidences a cannibalism of P. bisi­
nuata that is not noted in Lukeneder and Lukeneder (2022), al-
though this is only the second recorded fossil specimen showing 
this phenomenon (see Doguzhaeva et al. 2018).

Additionally, the interpretation of the cartilaginous “beak of 
P. bisinuata” as a cartilaginous piece of a vertebrate prey cannot 
be rejected without representing similar sort of the morpholog-
ical, ultrastructural and evolutionary morphology data which 
would prove our observations to be wrong. Such information is 
missing in the commented paper.
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