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ABSTRACT - A new genus and species of paraclupeid ellimmichthyiform, Scutatoclupea bacchiai, is described based on a single skeleton 
from the Cenomanian of Namoura, Lebanon. Scutatoclupea n. gen. differs greatly from the other paraclupeid genera in having  much stronger 
ventral armor: the deep lateral wings of its abdominal scutes cover most of the abdominal cavity. The mid-Cretaceous species Triplomystus 
applegatei Alvarado-Ortega & Ovalles-Damián, 2008 from Mexico is referred to the new genus Scutatoclupea that is regarded as a sister 
taxon of Triplomystus. Both genera are unique among the clupeomorphs in having a postdorsal scute series.

RIASSUNTO - [Un nuovo genere di ellimichthyiformi cenomaniani del Libano e del Messico] - Scutatoclupea bacchiai n. gen., n. 
sp., un nuovo paraclupeide ellimictiforme, viene descritto sulla base di un singolo esemplare proveniente dai sedimenti cenomaniani di 
Namoura, Libano. Il nuovo genere Scutatoclupea differisce dagli altri paraclupeidi per lo sviluppo ipertrofico della corazzatura ventrale 
risultante dall’enorme sviluppo verticale dei processi laterali degli scudetti addominali che vanno a coprire gran parte dell’addome. Inoltre, 
Scutatoclupea bacchiai n. gen., n. sp., ha un corpo maggiormente slanciato, il capo più breve e l’inserzione della pinna pelvica collocata più 
posteriormente rispetto a quanto osservato nella maggior parte dei paraclupeidi. La specie messicana medio-cretacea Triplomystus applegatei 
Alvarado-Ortega & Ovalles-Damián, 2008 viene attribuita al nuovo genere Scutatoclupea. Scutatoclupea viene considerato il sister taxon di 
Triplomystus con il quale condivide la presenza di una serie di scudetti post-dorsali e relativamente pochi scudetti supraneurali (da sei a nove 
contro 10 o più). I due generi Scutatoclupea n. gen. e Triplomystus sembrano occupare una posizione molto derivata tra gli ellimichthyiformi.

INTRODUCTION

A mid-Cretaceous clupeomorph fish was described 
recently as Triplomystus applegatei Alvarado-Ortega & 
Ovalles-Damián, 2008 based on a single relatively poorly-
preserved specimen from the Albian of the El Espinal 
quarry, Chiapas, southwestern Mexico. Soon thereafter, 
Alvarado-Ortega et al. (2009) questioned the Albian age 
of the El Espinal quarry based on the similarity between 
this Mexican fish assemblage and other well-documented 
assemblages from Cenomanian localities of the Middle 
East. Alvarado-Ortega & Ovalles-Damián (2008) wrote 
that initially the fish was planned to be erected as a new 
genus of “armored herrings”, but that they then recognized 
that this taxon belongs to the genus Triplomystus Forey et 
al., 2003. However, the Mexican species differs greatly 
from the Cenomanian paraclupeid genus Triplomystus, 
which is represented by two species from the Namoura 
locality, Lebanon (Forey et al., 2003).

The Mexican species has a shallower body with a 
slender caudal peduncle, smaller head, stronger scutes 
in the ventral series, and a more posterior position of the 
pelvic fin than recorded for Triplomystus. Recently, a 
specimen of fossil clupeomorph fish was discovered in the 
Namoura locality that strongly resembles “Triplomystus” 
applegatei in many respects and is definitely its congener. 
Being relatively better preserved than the Mexican 
specimen, the Lebanese specimen provides more 
morphological details, especially on the postdorsal scutes. 
The ventral armor of the Lebanese species is even stronger 
than that known for “T.” applegatei; the ventral scutes are 
more numerous and their lateral wings completely cover 
the abdominal cavity. A new genus is proposed herein to 

accommodate “T.” applegatei as well as the new species 
from Lebanon.

MATERIAL AND METHODS

The fossil specimen from Lebanon is catalogued and 
housed in the collections of the Borisyak Palaeontological 
Institute, Russian Academy of Sciences (PIN). Drawings 
were made from photographs, with additional interpretation 
based on camera lucida sketches. Some details of the 
holotype were best seen when the specimen was moistened 
with alcohol during microscopic examination.

Abbreviations 
SL, standard length; TL, total length.

SYSTEMATICS

Superorder Clupeomorpha Greenwood et al., 1966
Order ellimmiChthyiformes Grande, 1982

Family paraClupeidae Chang & Chou, 1977
Subfamily paraClupeinae Chang & Chou, 1977

Genus Scutatoclupea n. gen. 

Diagnosis - Paraclupeid with relatively low body 
depth (about 2.5 times in SL), slender caudal peduncle and 
small head. Opercular bones smooth; bones of braincase 
roof ornamented. Thirty-nine to 44 vertebrae. Six to nine 
supraneurals. Dorsal fin with 18 or 19 rays; predorsal 
length 38-43% SL. Anal fin strongly posterior in position, 
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with 12 to 16 pterygiophores; preanal length 83-86% SL. 
Pectoral fin relatively high in position. Origin of pelvic fin 
strongly posterior to base of dorsal fin, close to origin of 
anal fin. At least 13 predorsal scutes, with smooth posterior 
margin. Postdorsal series with up to 21 or 22 scutes; most 
scutes with a posteriorly directed spine. Ventral series 
with 33 to 42 scutes, each with a posterior spine, three 
of these being postpelvic. Deep lateral wings of ventral 
scutes cover most of abdominal cavity. 

Type species - Scutatoclupea bacchiai n. sp., 
Cenomanian of Namoura, Lebanon.

Etymology - From scutatus, Latin word for “armed 
with a shield”, and Clupea, extant genus of herrings; 
gender feminine.

Composition - Type species and S. applegatei 
(Alvarado-Ortega & Ovalles-Damián, 2008), Cenomanian 
(?) of Chiapas, Mexico.

Scutatoclupea bacchiai n. sp. 
(Figs 1-5)

Diagnosis - Paraclupeid with 44 vertebrae. Nine 
supraneurals. Dorsal fin with 18 rays; predorsal length 
43% SL. Anal fin with 12 pterygiophores; preanal 
length 86% SL. About 17 predorsal scutes and up to 
21-22 postdorsal scutes, most with a posteriorly directed 
spine. Ventral series with 42 scutes, three of these being 
postpelvic. Deep lateral wings of ventral scutes cover 
entire abdominal cavity.

Etymology - In honor of Mr. Flavio Bacchia (Trieste, 
Italy) who supplied the Borisyak Paleontological Institute 
with the few Cenomanian fish specimens from Lebanon 
and Morocco.

Holotype - PIN 5089/4, single plate, complete 
skeleton, 151 mm SL, 191 mm TL.

Referred specimens - None.

Horizon and locality - Middle Cenomanian of 
the quarry near the village of Namoura (33º57’N, 
35º41’E), Lebanon (see Bannikov & Bacchia, 2000; 
Forey et al., 2003). See Dalla Vecchia et al. (2002) 
for a location map and the stratigraphy of the locality. 
The fish is recovered from the lower part of the “unit 
3” of Dalla Vecchia et al. (2002), which is described 
as “pale blue-gray to greenish (pale yellow to beige 
when strongly weathered) lithographic limestones with 
tabular bedding and plane-parallel laminations” (Dalla 
Vecchia et al., 2002, p. 57).

Morphological description
General features - The body is moderately deep and 

evidently compressed laterally, with a short and slender 
caudal peduncle. The anterior dorsal part of the body, 
from the occiput to the base of the dorsal fin, is somewhat 
convex and does not form an acute angle at the beginning 

of the dorsal-fin base. The caudal peduncle depth is about 
0.15 of the body depth. The ventral outline of the body 
is markedly convex, whereas the dorsal profile is gently 
curved and rises to an apex at the origin of the dorsal fin 
(Figs 1-2). The head is small; its length (tip of snout to 
posterior edge of the opercle) is 1.6 times less than the 
body depth. The head length is contained about 4 times 
in SL.

The head is somewhat longer than deep. Most of the 
cranial bones are poorly preserved in the holotype; the 
opercular region and jaws are represented mostly by the 
imprints in the matrix rather than bones. Moreover, there 
is a longitudinal fracture along the middle of the skull. 
The orbit is small and placed in the upper half of the head. 
The postorbital distance is longer than the snout length 
plus orbit diameter. The mouth is moderately wide and 
terminal. The lower jaw articulation is situated under the 
anterior portion of the orbit. 

Neurocranium - The neurocranium is only moderately 
deep; its dorsal surface is probably dome-like. There is no 
prominent supraoccipital crest. The bones of the braincase 
and cranial roof are so badly crushed in the holotype 
that it is impossible to recognize bone margins or even 
various recesses, fossae, and bullae within the bones. It 
seems likely that both the parietal and posterior portion of 
the frontal are strongly ornamented by vermiform ridges 
(unlike in S. applegatei, the frontal of which is shown to 
be smooth by Alvarado-Ortega & Ovalles-Damián, 2008). 
The anterior portion of the frontal (anterodorsally to the 
orbit) is smooth, delicate and longitudinally grooved. The 
parietals appear to meet in the midline. The ethmoid bones 
are badly damaged. The parasphenoid is a straight narrow 
edentulous bar beneath the orbit; a basisphenoid process 
is not evident in the holotype.

Orbital region - Two ossifications of the sclerotic ring 
border the orbit dorsally and ventrally. The dermal bones 
of the cheek are poorly preserved, and nothing can be said 
about the infraorbital series.

Suspensorium and palatine arch - The hyomandibular 
shaft is oriented almost vertically. The bone seems to have 
a single articulatory head. Both the metapterygoid and 
quadrate are relatively large but thin bones. The symplectic 
is narrow and wedge-like. Nothing can be said about the 
ento- and ectopterygoid and palatine; entopterygoid teeth 
are not evident.

Jaws - The jaws are represented mostly by imprints 
in the matrix rather than bones, and no teeth are evident 
on the premaxilla, maxilla, and dentary. The upper jaw 
seems to be moderately long. The premaxilla is swollen 
anteriorly. The maxilla has a narrow anterior end and 
evidently convex lower border. The supramaxillae are 
difficult to interpret. The lower jaw articulation is situated 
beneath the anterior portion of the orbit. The lower jaw 
appears to be deep (much of the lower jaw is covered by 
the upper). The dentary has a deep symphysis; its ventral 
profile is smooth and gently rounded. There is a narrow 
shallow groove of the sensory channel along the lower 
border of the lower jaw. The lateral surface of the angulo-
articular is grooved posteroventrally.
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Fig. 1 - Scutatoclupea bacchiai n. gen. et sp., holotype PIN 5089/4; middle Cenomanian of Namoura, Lebanon: a, general view, b, specimen 
wet with alcohol to improve contrast, c, specimen coated with sublimate of ammonium chloride for better exposure of ventral scutes. Scale 
bar corresponds to 1 cm.
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Opercular series and hyobranchial apparatus - The 
preopercle is thickened along its anterior border and 
has two arms forming an obtuse angle. Both vertical 
and horizontal limbs of the preopercle seem to be of 
equal length; however, the limits of the preopercle and 
interopercle are unclear. The posteroventral border of 
the preopercle is smooth; the number of branches of 
the preopercular sensory canal in the horizontal arm is 
unknown. The opercle is moderately deep and wide; it 
bears tiny wrinkles anterodorsally on the outer surface. 
Nothing can be seen of the gill arches or hyoid bar 
bones. The number of branchiostegal rays is not clear; 
the posterior rays, at the level of the horizontal limbs of 
the preopercle, seem to be wider than the preceding ones.

Paired girdles and fins - The posttemporal and 
supracleithrum are poorly distinguishable. The cleithrum 
is a strong and anteroventrally oriented bone. The 
cleithrum is sigmoid-shaped; above the pectoral-fin 
insertion, the cleithrum is concave anteriorly, becoming 
convex beneath that insertion. The scapula is poorly 
distinguishable as an imprint in the matrix, and the 
limits of the coracoid are indistinct because the bone is 

hidden by the anterior ventral scutes; postcleithra are 
not recognizable. The pectoral fin is situated relatively 
high, close to the midpoint between the vertebral column 
and the ventral body margin (as in many pristigasteroid 
clupeiforms: e.g., Grande, 1985, figs 11F-J). The total 
complement of pectoral-fin rays and their complete 
length are unknown; basal parts of about 10 rays are 
recognizable. 

Nothing can be seen of the pelvic girdle because thick 
prepelvic scutes completely cover this region. The pelvic 
fin, which most probably consists of six rays, is very short 
and exits the scute cover through a strong notch in the 
anterior margin of the lower part of the first postpelvic 
scute and slight notch in the posterior margin of the lower 
part of the last prepelvic scute (Fig. 3). The pelvic fin has a 
posterior position; it inserts near the anal-fin origin, closer 
to the caudal fin than to the dorsal-fin base.

Vertebral column - The total number of vertebrae 
(including the ural centra) appears to be 44, of which 
31 are abdominal and 13 caudal. A longitudinal fracture 
along most of the vertebral column of the holotype makes 
it difficult to restore the shape of many of the vertebral 

Fig. 2 - Scutatoclupea bacchiai n. gen. et sp., reconstruction of the skeleton based on the holotype PIN 5089/4.

Fig. 3 - Scutatoclupea bacchiai n. gen. et sp., holotype PIN 5089/4, posteriormost ventral scutes and pelvic fin. Scale bar corresponds to 2 mm.
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centra. Most of the centra seem to be subrectangular in 
lateral view, with the posterior abdominal vertebrae and 
anterior caudal vertebrae being somewhat larger than 
the other vertebrae. The neural and haemal arches and 
paraphophyses are fused to the centra throughout the 
vertebral column, and the neural spines are single rather 
than doubled. The anterior dorsal prezygapophyses are 
strongly developed on most of the vertebrae. The neural 
spines of the anterior eight abdominal vertebrae are 
relatively slender, whereas the nine succeeding neural 
spines have anterior lamellar expansions in their lower 
halves. About 20 of the succeeding neural spines are 
strong, almost straight and not tapered; these terminate 
either in close proximity to the dorsal profile of the body 
or reach it. The haemal spines of the anterior caudal 
vertebrae are somewhat expanded; these become shorter 
posteriorly in the series and terminate rather far from 
the ventral body margin. Most of the parapohyses are 
obscured by the dorsal ends of the thick ventral scutes 
developed in this region. The parapophyses are more or 
less confidently traceable in about 17 posterior abdominal 
centra; these gradually increase in length posteriorly in 
the series and the posterior few are almost as long as the 
succeeding haemal spines. There is a single elongate 
bony element between the last parapophysis and the 
anterior haemal spine (in the prehaemal space). Most of 
the pleural ribs are obscured by the thick ventral scutes, 
which completely cover the abdominal cavity; therefore, 
the total complement of ribs and their complete length are 
unknown. There are at least two series of the intermuscular 
bones: upper (epineurals) and lower (epipleurals). The 
presence of ossified epicentrals (Patterson & Johnson, 
1995) is not evident. The epineural series extends 
posteriorly to the space between the neural spines of the 
third and fourth caudal vertebrae; some of these bones 
appear to be forked. The epipleurals are indistinctly 
traceable through the dorsal ends of the thick ventral scutes 
beneath the middle and posterior abdominal vertebrae 
where they form a mirror series to the epineurals.

Caudal skeleton and fin - The caudal fin is supported 
by structures associated with three preural and two ural 
centra. The caudal endoskeleton is only poorly preserved 
in the holotype, and a longitudinal fracture damages 

its dorsal portion (i.e., region of the neural arches and 
epurals). There are evidently five hypurals, with a sixth 
hypural probably present. A well-developed gap between 
the second and third hypural is absent. The parhypural 
and more anterior haemal spines are fused with their 
respective centra. The second hypural is fused with ural 
centrum 1, whereas all of the other hypurals are free. The 
number of uroneurals is unclear. The haemal spine of the 
third preural vertebra is robust and much longer than the 
preceding haemal spine.

The caudal fin is deeply forked. The upper lobe 
contains one unbranched and nine branched principal fin 
rays, while the lower contains one unbranched and eight 
branched. The base of the upper inner principal caudal 
ray is expanded in relation to the other rays. There is a 
slight hypurostegy. In front of the principal rays there 
are five procurrent rays in the lower lobe; the number of 
upper procurrent rays is unclear. No caudal scutes were 
observed.

Supraneurals and dorsal fin - There are nine relatively 
broad supraneurals (predorsal bones) between the dorsal-
fin origin and the occiput. Most of the supraneurals are 
somewhat curved.

The dorsal fin originates at the deepest part of the 
body and contains 18 rays, of which the anterior two are 
unsegmented and unbranched (accessory rays of Grande, 
1980). The third ray is segmented but unbranched. 
Other dorsal-fin rays are segmented and branched; the 
length of the rays decreases posteriorly in the series. The 
length of the dorsal-fin base is 1.1 times longer than the 
longest dorsal-fin ray. The dorsal fin is supported by 17 
pterygiophores which rapidly shorten posteriorly in the 
series. The interneural spaces below the dorsal fin have 
the ventral shafts of one or two (usually) pterygiophores 
present. Predorsal distance is 43% of SL; the base length 
of the dorsal fin is 13% of SL.

Anal fin - The anal fin contains 12 pterygiophores 
which rapidly shorten posteriorly in the series. The 
interhaemal spaces above the anal fin have the ventral 
shafts of two (usually) or three pterygiophores present. 
The anal-fin rays are soft; these are incomplete, with only 
their proximal portions preserved. It seems likely that the 

Fig. 4 - Scutatoclupea bacchiai n. gen. et sp., holotype PIN 5089/4, posteriormost predorsal scutes and supraneurals. Scale bar corresponds 
to 2 mm.
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anal-fin rays were short. The anal-fin origin is situated 
close to the caudal fin and far from the dorsal fin. The 
preanal distance is 86% of SL; the base length of the anal 
fin is 10% of SL.

Scutes - There are at least 17 predorsal scutes between 
the occiput and dorsal-fin origin, most of which are 
preserved on the holotype only as imprints in the matrix 
rather than bones (Fig. 4). The ornamentation of the outer 
surface of the scutes is unclear. The predorsal scutes 
somewhat increase in size posteriorly in the series. The 
posterior margin of each scute is smooth, with no spinules 
or pectination. Most of scutes are broader than long. 

There are up to 21 or 22 postdorsal scutes; their 
series begins behind the dorsal fin and stops short of the 
caudal fin. There is no precise one-to-one relationship 
of the postdorsal scutes with the underlying neural 
spines to which these articulate (Fig. 5). The anterior 
postdorsal scutes lack spines, whereas each of the 
middle and posterior scutes has a strong retrorse spine 
in the dorsal surface. Each succeeding scute somewhat 
overlaps that which precedes it. The postdorsal scutes are 
unornamented and longer than wide in the lateral view.

The strong abdominal scutes are expanded laterally 
and characterized by smooth outer surfaces; they run 
along the ventral midline. The particularly deep lateral 
wings of the abdominal scutes form a sort of ventral 
carapace that covers almost the entire abdominal 
cavity, at least to the level of the vertebral column. 
The abdominal scutes located in the middle part of the 
abdominal cavity and below of the dorsal fin are the 
largest. The abdominal scutes somewhat overlap each 
other; the posterior part of one covers the anterior part 
of the next posterior one. There is a midline keel on 
all of the abdominal scutes; these project posteriorly, 
resembling a spine on those scutes in the middle and 
posterior abdominal area. Thirty nine scutes precede the 
pelvic fin and three scutes are situated posterior to the 
fin. There is a deep posterior notch for the pelvic fin in 
the ventral portion of the first postpelvic scute. The last 
abdominal scute is rudimentary and situated above the 
posterior spine (Fig. 3). The ventral series stops short 
of the origin of the anal fin and this marks the position 
of the anus.

Scales - Scales are hardly distinguishable; they appear 
to be very thin. The lateral line is not observable.

DISCUSSION

A new species of the extinct order Ellimmichthyiformes 
Grande, 1982 (the sister group of the Clupeiformes 
according to Grande, 1982, 1985) described herein 
strongly resembles the mid-Cretaceous “Triplomystus” 
applegatei from Mexico in many respects, which justifies 
the establishment of a new genus to accommodate these 
species. Scutatoclupea n. gen. is characterized by the 
following autapomorphies: anal fin remarkably posterior 
in position; pelvic-fin origin strongly posterior to the base 
of the dorsal fin, close to the anal-fin origin; ventral armor 
with 33 to 42 scutes, three of which being postpelvic; deep 
lateral wings of the abdominal scutes cover most of the 
abdominal cavity; slender caudal peduncle. 

Scutatoclupea bacchiai n. sp. differs from S. 
applegatei (Alvarado-Ortega & Ovalles-Damián, 2008) 
by: more numerous (42 vs. 33 in S. applegatei) and 
stronger abdominal scutes; more numerous vertebrae (44 
vs. 39); more numerous supraneurals (nine vs. six); less 
numerous anal-fin pterygiophores (12 vs. 16); and anal-fin 
origin more posterior in position.

Recently, a number of the new ellimmichthyiform fish 
taxa were described from the Cenomanian of Lebanon 
(Bannikov & Bacchia, 2000; Forey et al., 2003) and 
Palestine (Khalloufi et al., 2010), Cenomanian of Canada 
(Hay et al., 2007), Maastrichtian of Canada (Newbrey 
et al., 2010), Cenomanian or Turonian of Morocco 
(Murray & Wilson, 2013), etc. Several cladistic analyses 
have been executed to investigate the phylogeny of 
the Ellimmichthyiformes (Zaragüeta-Bagils, 2004; 
Alvarado-Ortega et al., 2008; Murray & Wilson, 2013). 
The phylogenetic analysis of Zaragüeta-Bagils (2004) 
comprised 56 characters for 15 taxa, including an 
“undescribed skull” and the non-ellimmichthyiform 
Ornategulum. Alvarado-Ortega et al. (2008) revised 
and evaluated character states used in previous works; 
when necessary, a new definition of the characters or 
redefinition of the states of characters and coding were 
given and discussed. A data matrix of 58 characters for 

Fig. 5 - Scutatoclupea bacchiai n. gen. et sp., holotype PIN 5089/4, detail of middle postdorsal scutes. Scale bar corresponds to 2 mm.
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20 ellimmichthyiform and four non-ellimmichthyiform 
taxa was constructed by Alvarado-Ortega et al. (2008). 
Murray & Wilson (2013) used the data of Alvarado-Ortega 
et al. (2008) as a starting point, and added taxa that were 
omitted by earlier authors and/or were described in recent 
years. It is pertinent to note that the species “Diplomystus” 
trebicianensis Bannikov & C. Sorbini, 2000 was not used 
in any of the cladistic analyses. This species is known 
from the Trebiciano locality near Trieste (Italy) and is 
early Paleocene (Bannikov & Sorbini, 2000) or late 
Maastrichtian (Dalla Vecchia et al., 2005) in age. A data 
matrix of Murray & Wilson (2013) includes 62 characters 
for 23 ellimmichthyiform and five non-ellimmichthyiform 
taxa.

The genus Diplomystus is recognized as a polyphyletic 
group in all three of the above mentioned cladistic 
analyses. Zaragüeta-Bagils (2004) accommodated all the 
ellimmichthyiform taxa into a single family, Paraclupeidae, 
whereas he excluded from the Ellimmichthyiformes 
Armigatus and two species of Diplomystus. Alvarado-
Ortega et al. (2008) regarded Armigatus as a sister group 
of the Ellimmichthyiformes and recognized two families 
within the order: Paraclupeidae and Sorbinichthyidae. 
They included into the latter family, in addition to the 
type genus, most of the species of Diplomystus, except 
for “Diplomystus” solignaci Gaudant & Gaudant, 1971. 
These Diplomystus species form the sister group of 
Armigatus in the cladogram of Murray & Wilson (2013); 
the family Armigatidae and the suborder Armigatoidei 
were proposed to accommodate both Armigatus and 
Diplomystus within ellimmichthyiforms. Another 
suborder, Ellimmichthyoidei, was shown by Murray 
& Wilson (2013) to include two families, monotypic 
Sorbinichthyidae and Paraclupeidae with five subfamilies. 
The genus Triplomystus occupies a highly derived position 
in the cladograms of both Alvarado-Ortega et al. (2008) 
and Murray & Wilson (2013). The sister taxa Triplomystus 
noorae Forey et al., 2003 and T. applegatei form the new 
tribe Triplomystini in the phylogeny of Murray & Wilson 
(2013).

Triplomystus applegatei is transferred herein to the 
genus Scutatoclupea n. gen., and this new genus should 
be regarded as a sister taxon of Triplomystus. Both two 
genera share the following synapomorphies: presence of 
a postdorsal scute series and relatively few supraneurals 
(six to nine vs. 10 or more).

The new discovery supports a younger age for the 
locality of Scutatoclupea applegatei (El Espinal quarry, 
Mexico) than was previously supposed (i.e., Cenomanian 
rather than Albian). Alvarado-Ortega et al. (2009) already 
drew attention to the close affinities among Cenomanian 
fish assemblages in opposite Eastern-Western extremes 
of the Tethys Sea.
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