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Ostéologie et relations d@rauccipycnodus pillaeggen. nov. de I'Albien
(Crétacé inférieur) de Pietraroja (Campanie, Italiedu Sud)

Louis TAVERNE' & Luigi CAPASSO?

Résumé: L'ostéologie et les relations phylogénétiquesBtauccipycnodus pillagen. nov., un poisson pycnodonte de
I'Albien marin (Crétacé inférieur) de Pietraroja (Gzamie, Italie du Sud), sont étudiées en détailsnbaveau genre
appartient a la famille des Pycnodontidae, comnmadatre la présence d’un processus en brosse paritgal. Au sein de la
famille, Brauccipycnodu®st un membre d’'un sous-groupe primitif caractépiaé des écussons dorsaux portant de fortes
épines, par le contour faiblement crénelé des demtgriennes et préarticulaires et par la présdrageux axonostes libres
devant le premier ptérygophore dorsal. Une analpbglogénétique montre que la position systématigie
Braucciopycnodu®st intermédiaire entre celleAKromystaxet de Stemmatodysd’une part, et celle d8tenamareet de
Turbomesodard’autre part.

Mots-clés:Pycnodontiformes, Pycnodontiddgrauccipycnodus pillagen. nov., ostéologie, phylogénie, Albien marin,
Pietraroja, Campanie, Italie du Sud.

Abstract: The osteology and the phylogenetic relationshipBraticcipycnodus pillagen. nov., a pycnodontiform fish from
the marine Albian (Lower Cretaceous) of Pietrar@artipania, southern Italy), are studied in detalt® ew genus belongs
to the family Pycnodontidae, as shown by the preseof a brush-like process on the parietal. Witttie family,
Brauccipycnoduss a member of a primitive subgroup characterizgddbrsal ridge scutes bearing strong spines, by
vomerine and prearticular teeth with a weakly ctataad contour and by the presence of two free astsnioefore the first
dorsal pterygiophore. A phylogenetical analysisvehdhat the systematic position Bfaucciopycnoduss intermediate
between that ofkromystaxand Stemmatodysn the one hand, and thatRtEnamarandTurbomesodoron the other hand.

Key words: Pycnodontiformes, PycnodontidaBrauccipycnodus pillagen. nov., osteology, phylogeny, marine Albian,
Pietraroja, Campania, southern Italy.

INTRODUCTION

Pietraroja is a little village in the Beneventooyince (Campania, southern Italy) in which richly
fossiliferous marine Aptian deposits were discoddigee centuries ago. These layers contain thé fao®us
European Lower Cretaceous fossil fish communitye Timain study of this ichthyofauna was conducted by
D’ERASMO (1914, 1915) who published a monographddd in two volumes. The historical account of the
geological and paleontological investigations ietRiroja is related by CAPASSO (2007) in a richilystrated
book.

Two different species of pycnodontid fishes arespnt in the Albian deposits of Pietraroja.

Pycnodontomorpha are by far the largest lineaghinvibssil Neopterygii. The group contains around
50 genera and more than 650 nominal species. Tihgiroccurrence dates back to the Late Triassit they
disappear during the Eocene (POYATO-ARIZA & MARTIWMBAD, 2013). They reach a nearly worldwide
distribution during the Late Cretaceous. Most @thare deep-bodied fishes. They bear molariforii tee the
vomer and the prearticulars and generally haverapthagous mode of feeding (NURSALL, 1999).
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The first pycnodontid species from Pietraroja ipresented by numerous specimens and was
erroneously reported by D’ERASMO (1914) @pelodus costa¢lECKEL, 1856, another pycnodontid fish
already known from the Hauterivian-Barremian of ©Hammare di Stabia, in Campania (BASSANI &
D’ERASMO, 1912), and called no®ostapychodusostae(TAVERNE et al, 2019). That first pycnodontid
from Pietraroja was recently re-studied (TAVERNE al, 2020) and is presently known under the name
Gregoriopycnodus bassai{D’ERASMO, 1914).

The second species was discovered more recentlyvaadiescribed on the basis of the holotype only
(CAPASSO, 2007). It was labellé&toscinetes pillaecAPASSO, 2007.

The aim of our present paper is to re-study in taildel way the osteology and the systematic
relationships of this last fish. We will see thtloes not belong to the genBsoscinetesGISTEL, 1848 but
represents a new genus.

MATERIAL AND METHODS

The two specimens hereafter described belong tacCBBASSO registered collection (CLC). They
were studied with a stereomicroscope Leica Wild .M & figures were drawn by the first author (L). dnd the
photos made by Mr. Luciano LULLO, from the Univeysof Chieti-Pescara. Aspersions with ethanol aaxing
light were used to improve some observations.

The Capasso collection (CCL) in Chieti (Italy) egally registered by a decree of the Ministero Iper
Beni e le Attivita Culturali under the date of Owés 11" 1999, following the disposition of the Italian law
1089/39. The Soprintendenza per | Beni Archeoloqlhﬂ’Abruzzo-Chieti has authorized the authorsstody
this collection by two letters bearing the dated/afy 5", 2011 (ref.: MBAC-SBA-ABR PROT 0004537 05/05/
2011 Cl. 34.25.01/2.1) and July 302014 (ref.. MBAC-SBA-ABR PROT 0005618 31/07/20%a.
34.25.01/2.1).

List of abbreviations used in text-figures

AN = angular

ART = articular

APTE = autopterotic

ASPH = autosphenotic

AX 1,2 = dorsal free axonosts il an

BO = basioccipital

BRSTG = branchiostegal rays

CHY a,, p. = ceratohyal (anterior, posterior)
CLT = cleithrum

DHYOM = dermohyomandibula

DN = dentary

DPTE = dermopterotic

DSOC = dermosupraoccipital

DSPH = dermosphenotic

ECPT = ectopterygoid

ENPT = entopterygoid (= endopterygoid)
EPCO 1-6 = epichordals 1 to 6

EXO + SYN = exoccipital fused with synarcual
FR = frontal

HCLT = hypercleithrum (= supracleithrum)
HP 15 = haemal spine (fiveteenth)
HYCO 1-10 = hypochordals 1 to 10

HYOM = hyomandibula

IHY = interhyal

IC = intercalar

IORB (1) = infraorbital (first)

LEP = lepidotrichium (= ray)

METH = mesethmoid

MPT = metapterygoid

MX = maxilla

NA = nasal

NP 31 = neural spine (thirty first)



oP = opercle

OSPH = orbitosphenoid

PA = parietal

PCLT = postcleithrum

PCOEL = postcoelomic bone

PELV = pelvic (= ventral) rays

PMX = premaxilla

POP = preopercle

PRART = prearticular

PRFR = prefrontal

PS = parasphenoid

PSPH = pleurosphenoid

PT = posttemporal

QU = gquadrate

RAD = pterygiophores (= radials, axonosts)
RI = rib

SC = scales

SCL = sclerotic bone

SCud. 13 = thirteenth and last scute of the daidge
SCUv. 15 = fifteenth precloacal scute of the vadriteel
SCUv. 16-17 = postcloacal scutes of the vehaeal
SOC = supraoccipital (= supraotic)

ST = supratemporal

SY = symplectic

PT = posttemporal

ub1i,2 = urodermal 1 and 2

VO = vomer

b. pr. = brush-like process of the parietal
br. = broken

t. f. temporal (cranial) fenestra

SYSTEMATIC PALEONTOLOGY

Subclass ActinopterygKLEIN, 1885
Series NeopterygREGAN, 1923
Division HalecostomREGAN, 1923sensuPATTERSON, 1973
Superorder PycnodontomorpN&JRSALL, 2010
Order PycnodontiformeBERG, 1937%ensiNURSALL, 2010
Family Pycnodontidae AGASSIZ, 1838nsuNURSALL, 1996
GenusBrauccipycnodusgen. nov.

Type-speciesBrauccipycnodus pillaéCAPASSO, 2007) gen. nov. (by monotypy).
Diagnosis
As for the species (monospecific genus)
Etymology
The name of the new genus is chosen motnoof Niccolo BRAUCCI (1719-1774), a medical pityan,
professor at the University of Naples, who wasfitst scientist to have studied the fossil fishesf Pietraroja

(CAPASSO, 2007 : 14, fig. 1). Unfortunately, hiseprature death did not allow the publication of this
manuscript. The generic narRgcnoduss added to his patronym.

SpecieBrauccipycnodus pillagCAPASSO, 2007)
Synonymy
Proscinetes pillagsp. nov. 4n: CAPASSO, 2007: 177, fig. 134.



Emended diagnosis

Small sized and deep-bodied pycnodontid fish. Maximbody depth around eight tenths of the
standard length. Large head, with short preorlaital postorbital regions. Wide orbit. Large tempdealestra.
Narrow dermosupraccipital. Supraoccipital visibiglie temporal fenestra. Small brush-like procesparietal.
Long prefrontal with a slightly broadened anteriextremity. Hypertrophied pleurosphenoid forming an
interorbital bony septum. Vomer with 3 rows of tee teeth in the lateral rows and 6 teeth in thedie row.
Parasphenoid outpacing the rear of the skull. Bpdtet, basioccipital and intercalar exposed behthd
dermopterotic. Exoccipital fused with a synarchébuth gape obliquely oriented. Premaxilla with 2igiform
teeth. Short dentary with 2 incisiform teeth. Camoihprocess moderately developed. Prearticular itbws of
teeth, 6 in the upper row, 4 in the middle row &nih the lower row. Vomerine and prearticular teefth a
weakly crenulated contour. Dermosphenotic suturéth wermopterotic and frontal. Large triangularsfir
infraorbital. Tubular infraorbitals present. Preage much larger than the exposed region of hyoriatet
dermohyomandibula. Small opercle. Notochord patisrounded by neural and haemal arches. 31 nquiress
before the epichordal series. First 8 neural spmesgenous. 15 haemal spines before the hypodheedas.
Anterior bony wing on the neural and haemal spihesural and haemal arches connected by one preeraad
postzygapophysis. 13 pairs of ribs. Postcoelomitebmot reaching the axial skeleton. Two free axtmbsfore
the first dorsal pterygiophore. Falcate dorsaMith 61 rays and 58 pterygiophores. Origin of dbfgalocated
at the highest point of the dorsal profile. Falcatal fin with 39 rays and 38 pterygiophores. Qrigf the anal
fin located behind the lowest point of the venpadfile. 6 epichordals. 10 hypochordals. 2 urodésm@audal
fin with a convex posterior margin, 21 principalysa2 dorsal and 5 ventral procurrent rays. Seabmdal
procurrent ray hypertrophied. Body scales onlyha abdominal region. 15 rows of flank scales. Rales
dorsally and ventrally. One row of complete scalestrally. 13 dorsal ridge scutes, with strong epinl?
ventral keel scutes with strong spines, 15 befor@ 2 behind the cloaca. 3 cloacal scales, oneiantene
above and one posterior to the cloaca.

Holotype

Sample CLC I-125, a complete and well preservedispn (Fig.1; CAPASSO, 2007: fig. 134). Total
length: 67mm. Standard length: 54 mm.

Figure 1: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Holotype CLC I-125. Total length: 6.7 cm.



Other material

Sample CLC I-347, an isolated and well preserved gkig. 2).

Figure 2: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Specimen CLC 1-347, an isolated skull.

Formation and locality
Marine Albian (Lower Cretaceous) of Pietraroja, Beento province, Campania, southern Italy.
Morphometric data

The morphometric data are given in percentage ()eostandard length (54 mm) of the holotype.

Length of the head (opercle included) ...................coe e, B%
Depth of the head (in the occipital region) ..................52.3 %
Maximum depth of the body (at the dorsal apex) ........... 82.2 %
Prepelviclength ... 66.0 %
Predorsal length ..., 58.9 %
Basal length of the dorsal fin ............ccoooeviiiii i, 518
Preanal length ....... ..o, 75.1%
Basal length of the anal fin ... 36.0 %
Depth of the caudal peduncle .............ccccooviiiiiiiiinn e, 7.6 %
Osteology

The skull (Figs 2-6)

The dermal bones of the skull are strongly orngedmvith some ridges and numerous alveoli that
often are arranged in long rows. The mouth gapergrally inclined. The orbit is wide. The preodditegion is
only 1.3 longer than the postorbital region.
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Figure 4: Brauccipycnodus pillaéCAPASSO, 2007gen. nov. Skull and pectoral girdle of holotype CLT25,
completed with specimen CLC 1-347..



The mesethmoid is a very large bone with a “Té&likansversal section. It is covered by a narrogv an
strongly ornamented prefrontal that is broadendfieatevel of its anterior extremity. A very shtubular nasal
is visible just before the frontal in the holotypéhe presence of such a bone is extremely rareg/éngalont
fishes but, however, is known in some of them (POQPARIZA & WENZ, 2004: figs 4, 5). There are three
rows of teeth on the vomer of the holotype but dnlg rows are visible on sample CLC 1-347. The mxdérow
of both specimens contains 5 ovoid teeth but th&t footh of the holotype is lost and only its alles is
preserved. The middle row has 6 teeth, three largerior and three smaller posterior ones. Theseevine
teeth exhibit a few weakly marked tubercles onrtbentour.

As usual, the skull roof is formed by the pairednfals, parietals and dermopterotics and by the
unpaired dermosupraoccipital. The dermosphenotimisa free bone. It is articulated with the froraad the
dermopterotic and is integrated at the lateral maog the skull roof. The frontal of the holotyps slightly
arched, a feature probably accented by a brealkaamdall deformation of the substratum. There israporal
fenestra opened between the frontal, the pariatdl the dermosupraoccipital. The upper region of the
supraoccipital (= supraotic for some authors, seénistance KRIWET, 2005: fig. 13) is visible inetfenestra.
The parietal bears a small posterior brush-likecess (= parietal peniculus) on the holotype butpifeeess is
not visible on sample CLC [-347. In this speciméiie substratum just behind the parietal is damageads of
the cephalic sensory canals are clearly visibl¢henholotype. The supraorbital canal is exposatiejunction
of the frontal and the dermopterotic. The otic ¢guasses from the dermosphenotic to the dermojterbie
upper portion of the preopercular canal and thestoportion of the extrascapular canal also areébldsbn the
dermopterotic, both being connected to the oticatah supratemporal is present on the holotype, hesind
the parietal. It seems composed of three smallikaiscales fused to an underlying thin bony plate.

Figure 5: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Vomer and prearticular of holotype CLZ2b.

The orbitosphenoid is pressed against the postearler of the mesethmoid and delimits the anterio
margin of the orbit. In the holotype, a very wideyrosphenoid is visible in the orbit, forming almast
complete bony interorbital septum, and a well depetl autosphenotic is present along the posterdogim of
the orbit. Such a hypertrophied pleurosphenoichlexown in other pycnodontid fishes. No bone ishlesin the
orbit of sample CLC I- 347. The trabecular toothklpart of the parashenoid is obliquely oriented.

The most posterior part of the endocranium appearshe holotype and is separated from the pre-
occipital region of the braincase. This occipitattpn is supported by the elongate parachordabregf the
parasphenoid. The exoccipital is fused to a symdren which the first three neural spines are aldied. Two
opened foramens, probably for the glossopharyn@@®aland the vagal (X) nerves, are visible at tmteaior
margin of the exoccipital. A small intercalar anlreob-like basioccipital are also present.

The metapterygoid and the entopterygoid are lagees. A small ectopterygoid is also visible. Both
the quadrate and the symplectic are articulateth@fower jaw.

The premaxilla is rather short and particularlyntht bears two small incisiform teeth. The pléte
toothless maxilla is preserved on both availablecspens. It has an irregular contour, with a srpalterior
ventral process. The dentary is reduced to itstshemtral branch and bears also two incisiform hedthe
angular covers only a small part of the prearticuds it is clearly visible on sample CLC 1-347.€Tposterior
ventral corner of the lower jaw is formed by thécaar. The prearticular is triangle-shaped, watldeep but



moderately marked coronoid process. There are ttoes of teeth. The upper and the middle rows donta
respectively 6 and 4 small rounded teeth. The laweris formed by 5 larger ovoid teeth. The periyhef all
those teeth bears a few poorly developed tubercles.

As already written, the dermosphenotic is integgtab the skull roof. A series of short tubular teosr
infraorbitals and a great part of a large triangfilst infraorbital are visible on the holotype. sklerotic bony
ring is also present.

The exposed region of the hyomandibula-dermohyadiibaite is much smaller than the deep and broad
preopercle which is the largest bone of the skille opercle is present but, as always in pycnhodatsiuch
smaller than the preopercle. There are two thindhmstegal rays pressed the one against the other.

The anterior ceratohyal is preserved on both spem$. The anterior extremity is narrow but the
posterior margin is enlarged and rounded. The smalbsterior ceratohyal and the interhyal are igsin the
holotype.

The preopercle of the holotype issbed. Some parts are missing. Underlying brantiaiaés, long,
thin and acuminate gill rakers and a few small hidkd branchial teeth are exposed.

The girdlegFigs 2-4)

The shape of the cleithrum is similar to the oh&temmatodus rhomb#&ASSIZ, 1839 as figured in
NURSALL (1996: fig. 11 C). The hypercleithrum (=psacleithrum) is long and narrow. A small rod-like
posttemporal is visible just behind the dermopterothe pectoral fin is supported by 6 pterygiogso =
radials) and contains 31 short rays.

Fragments of 5 ventral fin rays are visible in ¢heacal vestibule.

The axial skeletor{Figs 1, 6-8)

As usual, the vertebral axis progressively elevftem the caudal region to reach the head at ithi¢ o
level. A large part of the notochord is surrountdydhe dorsal and ventral arcocentra. There areeBital and
15 haemal spines respectively before the epich@mldithe hypochordal series. All these spines havanterior
wing-like expansion and branched distal extremifidee first 8 neural spines are autogenous, 3 begiticulated
on the large synarcual and 5 on the first neurdies. The first haemal spine is extremely shoré ditticulation
between the spines is formed by only one zygapaphyfere are 13 paired ribs. They are broadenetein
upper region by posterior wing-like flanges.

The postcoelomic bone is elongated but does rahréne axial skeleton. It rests on the anteriodéo
of the first short haemal spine.

The dorsal and anal fingFigs 6-8)

There are two free axonosts before the first dgtsaygiophore. The first free axonost is composéd
two branches, the usual ventral branch and a shartpw dorsal branch that bears of few microspmests
upper margin. Such a morphology suggests thatitsteffee axonost has probably captured the lastadaidge
scute. The second free axonost is rod-like.

The dorsal fin contour is falcate (POYATO-ARIZAWENZ, 2004: fig. 34 B). The dorsal fin contains
50 pterygiophores but a few ones are lost at thel lzetween the fifteenth and the eighteenth nespizes. The
length of this empty space represents eight misskogmosts. So the total number of dorsal pterygiogdh must
be of about 58. The first thee dorsal pterygiophdoear a series of 6 short pointed rays. Eachviolg
pterygiophore bears only one ray. The posterios &g lost. However, the total number of dorsas regn be
estimated of about 61, 6 short and pointed rays&ntbng, segmented and branched rays. The origtheo
dorsal fin is located at the highest point of thesdl profile.

The anal fin also has a falcate contour. There38rpterygiophores, the last ones being preserméd o
as imprints. Both the first and the second ptemplares bear a small pointed ray. A third small pmnray
articulates on both the second and the third ptepymres. This third pterygiophore also bears th& fong,
segmented and branched ray. The following pterygogs bear only one ray each. The last rays argingisut
the total number of anal rays can be estimatedbotia39, 3 short pointed rays and 36 long, segrdeais
branched rays.

The caudal endoskeleton and fiffrigs 9-10)
The caudal peduncle is short. There are 6 epicltgrd0 hypochordals and 2 urodermals in the caudal

endoskeleton. The first two epichordals have loagral spines. The four following ones are much t&nof he
eighth and the ninth hypochordals are broadeneddituteally hypertrophied.



Figure 6: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Dorsal fin of holotype CLC I-125.
Figure 7: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. The two free dorsal axonosts of holotgp€ I-
125, just before the first dorsal pterygiophore.

Figure 8: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Anal fin of holotype CLC 1-125.

The caudal fin has a convex distal margin (POYATRE2A & WENZ, 2002: fig. 36 B). There are 21 prineip
caudal rays, 2 dorsal and 5 ventral procurrent fayssal fulcra). The most external dorsal andra¢principal
rays are segmented and pointed. The nineteen @hesegmented and branched. The fourth princiyafrom

the upper margin of the fin has an elongate cl&e-Ilproximal extremity that overhangs the three last
epichordals. The second dorsal procurrent ray etiyophied. A similar but less pronounced hypettigoalso
exists on the second ventral procurrent ray.

The squamatior(Figs 11-14)

There are flank scales only in the abdominal negibthe body. The most ventral ones are complete b
all the other scales are reduced to the bar-ligmehts. The flank scales are ranged in 15 rowgridsof small
tubular scales carrying the lateral sensory limeaasociated the bar-scales that support the datgelscutes.

The dorsal ridge is formed by 13 scutes that Iieare or four well developed spines on their upper
margin, except the first one that is articulatedtle dermosupraoccipital. This first scute is mwgér than the
following ones.

The ventral keel contains 17 scutes, 15 beforeZabdhind the cloaca. The best preserved precloacal
scutes bear two or three strong spines. The fosstgpacal scute bears four spines and the secostdlpacal
scute only two very large spines. This second paestal spine is articulated on the ventral extrgroit the
postcoelomic bone.



Three small modified scales, not in contact witke ventral scutes, are associated with the cloacal
region. One scale is anterior and one is postévidhe cloaca. An extremely reduced third scaletraregs the
cloaca. Behind the cloaca, two scales are assdciwith the first postcloacal scute. There are b other
posterior scales resting on the postcoelomic bipehifid scale is present in the cloacal region.

LEP
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Figure 10: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Caudal skeleton of holotype CLC 1-125.



Figure 11: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Dorsal ridge scutes of holotype CLC 1-125

Figure 13: Brauccipycnodus pillaéCAPASSO, 2007yen. nov. Cloacal region of holotype CLC 1-125.



Figure 14: Brauccipycnodus pillaéCAPASSO, 2007gen. nov. Cloacal scales and ventral fins of hglety
CLC I-125.

DISCUSSION
Brauccipycnoduswithin Pycnodontiformes

The parietal brush-like process (= parietal penisupresent iBrauccipycnodus pillaéndicates that
this fish belongs to the family Pycnodontidae (POYRARIZA & WENZ, 2002, character 14[1]).

Brauccipycnodusand Proscinetes

CAPASSO (2007: 177) ranged the spegigae in Proscinetegrincipally because this species shares
two important characters with the genus, the presence of two anterior free axonosts befordirst dorsal
pterygiophore and the notochord not completelyaurded by the neural and haemal arcocentra.

However, these two features also occur in othempgontid genera and the cranial skeleton of
Proscinetegreatly differs from the one @&rauccipycnodus

The skull of Proscinetesis known in two species from the Upper Jurassid&ofope,Proscinetes
elegans(AGASSIZ, 1833) andProscinetes bernardiTHIOLLIERE, 1852). The genus is devoid of temporal
fenestra and of prefrontal and it has an extradeapocluded in the skull roof near the dermoptierdDE
SAINT-SEINE, 1949: fig. 41; POYATO-ARIZA & WENZ, 21p: fig. 8B; EBERT, 2013: fig. 11). Moreover,
the dorsal ridge scutes Bfoscinetesare devoid of spines. These four marked differermresenough to show
that the speciggillae can not be included in the gerioscinetes

Brauccipycnodusand Gregoriopychodus

It is interesting to compamrauccipycnodusnd Gregoriopychodusince they are present together in
the Pietraroja deposits. The data concer@nggoriopychodusome from TAVERNEet al. (2020). Both genera



have a brush-like process on the parietal andltbleng to the family Pycnodontidae. Both fishe® ashibit a
temporal fenestra and a dermosphenotic suturedthétifrontal and the dermopterotic. However, tHéedénces
are numerous.

In Gregoriopycnodusthe preorbital region of the skull is proportibpdonger, the metapterygoid and
the opercle larger, the maxilla smaller, the cordnprocess of the lower jaw more marked than in
BrauccipycnodusThe prefrontal ofsregoriopycnoduss short and partly fused with the mesethmoid;ahe of
Brauccipycnoduss longer and is not fused with the mesethmoid.@Naurosphenoid is visible in the orbit of
Gregoriopycnoduswhile the one ofBrauccipycnoduds hypertrophied and completely fills the orbithel
parasphenoid ofBrauccipycnodusmarkedly outpaces the rear of the skull; that is not theecas
GregoriopycnodusThe exoccipital and the synarcual are fused ¢ordar of the skull irGregoriopycnodus
while thebasioccipital and the exoccipital, fused to a sgual, are separated from the skulBrauccipycnodus
Gregoriopycnodusas more teeth on the vomer and the prearticuéar BnauccipycnodusThe contour of the
vomerine and preaticular teeth is not crenulate@riegoriopycnodusontrarily to the case @rauccipycnodus

Gregoriopycnodusas 5 autogenous neural spines, a postcoelomicthaheeaches the vertebral axis,
no free dorsal axonost, 49 to 52 dorsal rays supgddry 49 to 50 pterygiophores, 13 rows of flanélss, no
spines on the dorsal ridge scutes, 14 or 15 vek&al scutes, with only one postcloacal scute. d&bthese
charactersBrauccipycnodudliffers from GregoriopycnodusThe two fishes also have a completely different
pattern of the scales located in the cloacal region

It is clear thatGregoriopycnodusand Brauccipycnodusrepresent two totally different genera of
Pycnodontidae.

Brauccipycnoduswithin Pycnodontidae

We principally use hereafter the phylogeny elatataty POYATO-ARIZA & WENZ (2002, 2004,
2005) and more accessorily the phylogenetic hypaethef KRIWET (2005), EBERT (2016) and CAWLEY &
KRIWET (2017). We also use some information frono twf our own recent papers (TAVERNE & CAPASSO,
2013; TAVERNEet al, 2019).

Within the family PycnodontidaeBrauccipycnodushelongs to the primitive subgroup that exhibits
strong spines on the upper margin of the dorsgerstutes (POYATO-ARIZA & WENZ, 2002, character[20
2, 3]). The subgroup contains the genddaromystaxPOYATO-ARIZA & WENZ, 2005, Stemmatodus
HECKEL, 1854,Stenamara®?OYATO-ARIZA & WENZ, 2000, TurbomesodofPOYATO-ARIZA & WENZ,
2004, OcloedusPOYATO-ARIZA & WENZ, 2002, RhinopycnodusTAVERNE & CAPASSO, 2013 and
Costapycnodus AVERNE et al, 2019.

The LebaneseHaqelichthys TAVERNE & CAPASSO, 2018 has also the dorsal ridgrites
ornamented with strong spines (TAVERNE & CAPASSQ1& fig. 19). However, this genus belongs to aemor
evolved assemblage of Pycnodontidae (ibid. 2018:-13&l) and, in that case, the character is coresidas a
reversion.

The presence iBrauccipycnodusf weakly developed crenulations on the contouhefvomerine and
prearticular teeth confirms that this genus isimpive member of the family. Indeed, this featalieappears in
Proscinetesand in the more specialized Pycnodontidae (POYATRIZA & WENZ, 2002, node 20, character
49[0)).

The less specialized genus of the subgroup\keomystax It still has a horizontal mouth gape
(POYATO-ARIZA & WENZ, 2005, character 5 [0]), a sthindependent extrascapular associated with the
parietal (ibid., 2005, character 16[0]) and a rdweamplete scales below the dorsal ridge scutég.(iB005: fig.
2).

Brauccipycnodusand the other genera of the primitive subgroup raveoblique mouth gape (ibid.,
2005, character 5 [1]), the extrascapular incorgar@n the parietal (ibid., 2005, character 16 Hijll they have
already lost the complete scales below the doidgérscutes.

In this remaining subgroumBrauccipycnodusStemmatodysStenamaraand Turbomesodorshare a
very peculiar character. They have a few free agtmdefore the dorsal fin origin and the first @brs
pterygiophore (POYATO-ARIZA & WENZ, 2004, node lharacter 57 [1])Ocloedus Rhinopycnodusand
Costapycnodudo not exhibit such a feature.

In Stemmatodyshe scales located just below the dorsal ridggescare reduced but still preserved a
wing-like component associated with the bar-likeneént (BASSANI & D’'ERASMO, 1912: fig. 10; TAVERNE
et al, 2019: fig. 25)BrauccipycnodusStenamaraand Turbomesodorxhibit only the bar-like element of these
scales and no more a wing-like component (POYATAZR& WENZ, 2002: fig. 3 D, 2004: fig. 3).

Stenamaraand Turbomesodoshare two other peculiar features. Their epichosdales is reduced to 3
or less elements (POYATO-ARIZA & WENZ, 2005, nodgcharacter 48 [3]) and they exhibit the reverse
condition of having 3 to 6 postcloacal ventral keelites (POYATO-ARIZA & WENZ, 2002: fig. 41 D, 2004
figs 12, 14, node 2, character 84 [2]).



BrauccipycnoduandStemmatodulave 4 to 6 elements in the epichordal series (NAIRS1999: fig.
10 B; TAVERNE-et al, 2019: fig. 23) and only 2 postcloacal ventralll@mites (POYATO-ARIZA & WENZ,
2002: fig. 41 C).

Thus, within the phylogeny of Pycnodontida@rauccipycnodusmust be positioned between the
primitive generaAkromystaxand Stemmatodyson the one hand, and the more evolved geB&aamaraand
Turbomesodoyon the other hand.

The generic validity of Brauccipycnodus

In the subgroup of Pycnodontidae that contaBsauccipycnodus Akromystax Stemmatodys
Stenamaraand TurbomesodonAkromystaxand Brauccipycnodusare the only ones that have a temporal
fenestra. But these two genera are quite differ@hiat is enough to confirm the validity of the genu
Brauccipycnodus
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