
INTRODUCTION

Chimaeroid fishes of the suborder Chimaeroidei
are a compact group of holocephalian cartilaginous
fishes (Holocephali). In the Recent fauna, this subor-
der is represented by 3 families, 6 genera and about
30 species (DIDIER 1995), that inhabit mainly deep wa-
ters (rhinochimaerids, chimaerids) or near-shore envi-
ronments (callorhynchids). In the fossil record
Chimaeroidei is known from the early Mesozoic
(Pliensbachian, Early Jurassic: WARD & DUFFIN 1989;
and Norian, Late Triassic: unpublished material in the
SSU collection). The principal fossil chimaeroid ma-
terial collected are isolated dental plates (two pairs in
the upper jaw – vomerine and palatine plates; one pair
in the lower jaw – mandibular plates); rarer are fin
spines and frontal claspers, extremely rare are egg case
imprints and partial/complete skeletons (Late Juras-
sic, Germany; Late Cretaceous, Lebanon). The most
commonly and best preserved material are dentitions,
which are used for taxonomy and phylogenetic re-
search.

HISTORY OF RESEARCH

“Fossil beaks” were firstly identified by William
BUCKLAND in 1835 as dental plates of chimaeroid
fishes (Holocephali, Chimaeroidei). After that, dur-
ing the XIX century many British chimaeroid re-
mains were collected and many new genera and
species were erected by famous palaeontologists:
AGASSIZ (1843), EGERTON (1843), NEWTON (1878)
and WOODWARD (1891, 1911). As a result, 48 nomi-
nal chimaeroid species (33% of all known fossil chi-
maeroid species; see STAHL 1999) were described
based on material from the Jurassic, Cretaceous and
Palaeogene of the UK. Thus British chimaeroid col-
lections are the most important ones among other
“classical” collections of XIX century housed in
France, Germany, Belgium and the USA. Research
by NEWTON entitled “The chimaeroid fishes of the
British Cretaceous rocks” and published in 1878 was
the most significant work on chimaeroid fishes. It
summarized all available chimaeroid material from
different collections (public and private ones) and
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recorded for British Cretaceous 3 genera (Ischyodus,
Edaphodon, Elasmodectes) and 13 species (includ-
ing 6 new ones) of chimaeroid fishes. Next and last
summary of Cretaceous chimaeroid fishes was made
by WOODWARD in his several publications (1891,
1911) including “Catalogue of Fossil Fishes in the
British Museum (Natural History)”. During the XXth
century, little new Cretaceous chimaeroid material
was collected in the UK, resulting in absence of any
significant publications or revisions during last 100

years. Moreover, in the recently published “Fossils
of the Chalk” field guides (OWEN & SMITH 1987;
SMITH & BATTEN 2002) any data on chimaeroids
were completely absent.

NEW MATERIAL FROM THE FORMER USSR

Meanwhile, during the two last decades, our
knowledge about Mesozoic and Cenozoic chimaeroid
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Fig. 1. Taxonomic composition and stratigraphical distribution of the British Cretaceous chimaeroid fishes. Abbreviations: family: C. – Cal-
lorhynchidae; geological formations: U.Ch – Upper Chalk, M.Ch – Middle Chalk, L.Ch – Lower Chalk, U.Gr – Upper Greensand, Glt – Gault,
L.Gr – Lower Greensand, A.b.b – “Aptian (Neocomian) bone bed” within the Lower Greensand. Other Cretaceous formations are not shown.

Symbols: 1 – well dated records of taxa; 2 – questionable records
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fishes has increased greatly due to new material from
the former USSR (mainly Russia). Their remains (iso-
lated dental plates mainly, many head claspers and fin
spines, rare egg case imprints) were found from 115+
localities: in Russia (80+ localities, Norian to
Oligocene), Ukraine (5:Albian to mid Eocene), Kaza-
khstan (20+: Albian to lower Oligocene), Uzbekistan
(6: Albian to mid Eocene), Kyrgyzstan (1: Ypresian)
and Lithuania (3:Albian). Some of these localities are
very rich in chimaeroid material: 5000+ remains of 9
genera and 10 species were collected from theAlbian-
Cenomanian of Stoilenskii and Lebedinskii quarries
in Belgorod Province, Russia (POPOV & AVERIANOV
2001).

During the study of this material, new methods and
approaches (ontogenetic series, dentition reconstruc-
tions etc.) were applied to chimaeroid material result-
ing in better understanding of ontogeny and variability
of chimaeroid dentitions and review of the systemat-
ics and phylogeny of the group (POPOV 2004). This
new knowledge is a good basis for a re-examination of
old collections.

MATERIAL STUDIED

During 2.5 months of research (February and mid-
September to October, 2007) all available British col-
lections with Cretaceous chimaeroid remains were
studied: Natural History Museum in London (NHM;
total 850+ specimens, British Cretaceous ones – 350+
specimens), British Geological Survey, Keyworth
(BGS; 250+/200+), Sedgwick Museum of Earth Sci-
ences, Cambridge University (SM; 480+/420+), Booth
Museum of Natural History, Brighton (BM; 13/13),
Yorkshire Museum, York (YM; 60+/50+) plus several
private collections. All available chimaeroid material
was recorded, measured and photographed, creating a
database for future comparison and revision. It in-
cludes the type material of all new taxa previously de-
scribed from the British Cretaceous (NHM – 6
species; BGS – 4; BM – 1; YM – 1).

RESULTS

The analysis of the collection data is still in
progress, so this is a preliminary report. Nevertheless
it is obvious that there is a more diverse Cretaceous
chimaeroid assemblage (especially at genus level),
than regarded earlier (Text-fig. 1). In central and
southern England, about 50 Cretaceous chimaeroid lo-
calities were recorded. A large number of chimaeroid

fish remains was re-determined in all collections stud-
ied. Some taxonomic and stratigraphical remarks are
given below.

Chimaeroidei in the British Cretaceous consists of
2 families: Callorhynchidae GARMAN, 1901 and
“Edaphodontidae” OWEN, 1846 ( a combined family in
need of revision, see discussion in POPOV &
BEZNOSOV 2006). Callorhynchidae consists of one
genus and species Callorhinchus cf. borealis NESSOV
& AVERIANOV, 1996, recorded on a dozen mandibular
and palatine plates (NHM, SM, YM, BGS) from the
Gault, Upper Greensand and Lower Chalk formations.
Some callorhynchid dental plates were determined
earlier as “Ischyodus thurmanni” (e.g. NEWTON 1878,
pl. 4, fig. 12) or “Ischyodus latus” (ibid, pl. 10, fig. 8).

The more diverse family “Edaphodontidae” con-
sists of 8 genera including 2 new ones. Ischyodus
townsendi BUCKLAND, 1835 differs from other “typi-
cal” Jurassic-Paleogene Ischyodus species by generic
level characters (reported recently, POPOV 2007a) and
being a type species of Ischyodus EGERTON, 1843 this
species must be separated from all of other “Ischyo-
dus” species.

The discovery of an I. townsendi mandibular plate
(NHM P.28430) from the Gault extends stratigraphi-
cal distribution of this Tithonian species to the Early
Cretaceous. A new genus can be erected for “Ischyo-
dus” incisus NEWTON, 1878. Some mandibular plates
of “Ischyodus” thurmanni PICTET & CAMPICHE, 1858,
palatine and vomerine plates of “Ischyodus” latus
NEWTON, 1878, both from the Upper Greensand can
be described as a new species of the same new genus.
A third new species of this genus (POPOV in prep.) oc-
curs also from the Russian Albian-Cenomanian de-
posits (Belgorod and Saratov Provinces). Moreover,
the distribution of “Ischyodus” incisus (new genus)
can be restricted in Lower Chalk formation, older ma-
terial (Gault, Upper Greensand) assigned to this taxon
earlier (NEWTON 1878) are attributed to Lebediodon
oskolensis NESSOV & AVERIANOV, 1996. The latter
was discovered in the British Cretaceous for the first
time (POPOV 2007b). This taxon was originally de-
scribed from the late Albian of Belgorod Province,
Russia (NESSOV & AVERIANOV 1996). Validity of “Is-
chyodus” latus NEWTON, 1878 is still unclear; pala-
tine and vomerine plates attributed earlier to this
species must be assigned to another species (see
above), true palatine and vomerine plates of “Ischyo-
dus” latus probably undistinguishable from that of
“Ischyodus” thurmanni. Recorded earlier from the
Cenomanian of Saratov Province (Russia) “Ischyo-
dus” latus apparently is also a different species
(POPOV & IVANOV 1996). Ischyodus planus NEWTON,
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1878 (type NHM P.7226 plus several plates in BGS
collection) from the Upper Greensand must be as-
signed to the genus Elasmodus EGERTON, 1843. Den-
tal plates of another Elasmodus species (E. rossicus
AVERIANOV, 1999 and/or E. sinzovi AVERIANOV, 1994)
were recorded from the Upper Greensand and
younger deposits (Chalk).

Dental plates of Elasmodectes sp. were discovered
from the Gault. An unnumbered associated upper den-
tition of Elasmodectes willettiNEWTON, 1878 from the
Lower Chalk, found in the storehouse of Sedgwick
Museum finally solves the recently discussed problem
(STAHL 1999, 2002) on the association of “Ganodus”-
type palatine and vomerine plates and Elasmodectes
mandibular plates in a single dentition. The genus
Edaphodon BUCKLAND, 1835, is represented in the
British Cretaceous by series of species, some of them
have problematic validity and unclear distribution (es-
pecially within the Chalk). The validity of Edaphodon
sedgwicki (AGASSIZ, 1843) and Edaphodon crassus
NEWTON, 1878 can be confirmed but its distribution
within Chalk is unclear. Interestingly, E. crassus has
been determined from the Albian Kolbay locality in
Kazakhstan (Mangyshlak Peninsula) and seems to be
absent in borealAlbian deposits of the European Rus-
sia (pers. observation).

Edaphodon agassizi (BUCKLAND, 1835) (type
NHM 28387, from the Lower Chalk) is probably the
senior synonym of E. sedgwicki (AGASSIZ, 1843) (type
BGS Gsa1524, Upper Greensand). The validity of
Edaphodon reedi NEWTON, 1878 is evident, but the
presence of this species in the Upper Chalk formation
is uncertain. Edaphodon mantelli (BUCKLAND, 1835)
may not be valid; some preparation of the syntype
NHM 4280 is needed. Edaphodon laminosus NEW-
TON, 1878 based on mandibular, palatine and ?vomer-
ine dental plates from the Gault and Upper Greensand
can be separated from other Edaphodon species as a
new genus. Record of reworked mandibular plate frag-
ments of Edaphodon sp. from the “Aptian (Neoco-
mian) bone beds” suggests a pre-Aptian origin of the
genus, contrary to previous opinion (POPOV 2000). As
a whole, poor dating of chimaeroid material from the
Chalk (= Cenomanian-Campanian) obscures the se-
quence of Edaphodon species. The presence of more
than 1-2 species of a single genus within a formation
is unlikely, due to the concurrent exclusion rule. This
is confirmed for fossil chimaeroids by Russian mate-
rial. Several mandibular plates having two median tri-
tors and figured as Edaphodon sedgwicki (WOODWARD
1911, pl. 40, fig. 4) from “Senonian zones” (Upper
Chalk) of Norwich probably need to be described as a
new species.

CONCLUSIONS

The taxonomic composition of the British Creta-
ceous chimaeroid fishes is more diverse (especially at
the genus level) than previously regarded and includes
new taxa. Callorhynchids (elephant fishes) and some
“edaphodontid” genera (Lebediodon, Elasmodus) are
recorded from the British Cretaceous for the first time.
The rich and taxonomically diverse chimaeroid as-
semblage from the Cambridge Greensand is compa-
rable to the late Albian – early Cenomanian
chimaeroid complex from the Belgorod Province,
Russia (POPOV & AVERIANOV 2001) but differs from
the latter in being more diverse in ‘edaphodontids’
(Edaphodon species), more restricted in cal-
lorhynchids with the absence of Brachymylus and
rhinochimaerids (Belgorodon). To resolve current taxo-
nomic and stratigraphical questions, additional col-
lecting with more precise stratigraphical data is
needed, especially for the Chalk (most post-Ceno-
manian occurrences constitute at present questionable
records) and Neocomian formations (e.g. Purbeck and
Wealden, which currently lack of chimaeroid re-
mains), with special attention to small-sized chi-
maeroid remains.

Acknowledgements

I am grateful to David and Alison WARD for their hos-
pitality during my stay in London and support during all
stages of this research; to Dr. Charlie UNDERWOOD (Birk-
beck College, London) and Prof. Evgenii PERVUSHOV (Sara-
tov University) – for support of the research, to Dr. Chris
DUFFIN (Sutton, Surrey) – for useful discussions about chi-
maeroid fishes and providing an access to photographs of
chimaeroid plates from the BM (Brighton) collection. The
following persons kindly gave me access to chimaeroid col-
lections under their care: Drs Zerina JOHANSON and Alison
LONGBOTTOM (NHM, London), Dr. Dan PEMBERTON (SM,
Cambridge), Dr. Mike HOWE (BGS, Keyworth), Dr.
Camilla NICHOL (Yorkshire Museum, York); collections as-
sistants at the Sedgwick Museum (Cambridge) – Mr Matt
LOWE (now of the Museum of Zoology, Cambridge Uni-
versity) and Mr Matt RILEY were kindly help with collec-
tions of the SM. The English was improved by David J.
WARD. I am also grateful for Drs Romain VULLO and
Michał GINTER for reviewing of the manuscript and sug-
gestions. To all my sincere thanks.

This research was supported by the President’s of
Russia grant MK-2843.2007.5 and by the Sylvester-
Bradley Award (2007) from the Palaeontological Associ-
ation, UK.



CHIMAEROID FISHES FROM THE BRITISH CRETACEOUS 247

REFERENCES

AGASSIZ, L. 1843. (1833-1843). Recherches sur les poissons
fossils. – 3, p. viii + 390 + 32, (Petitpierre), Neuchâtel
and Soleure.

BUCKLAND, W. 1835.Anotice on the fossil beaks of four ex-
tinct species of fishes, referable to the genus Chimaera,
which occur in the Oolitic and Cretaceous formations of
England. Proceedings of the Geological Society of Lon-
don, 2 (42), 205-206.

DIDIER, D.A., 1995. Phylogenetic Systematics of Extant Chi-
maeroid Fishes (Holocephali, Chimaeroidei). American
Museum Novitates, 3119, 1-86.

EGERTON, P.G. 1843. On some new species of fossil chi-
maeroid fishes, with remarks on their general affinities.
Proceedings of the Geological Society of London, 4
(94). 153-157.

NESSOV, L.A. & AVERIANOV, A.O. 1996. Ancient chimaeri-
form fishes of Russia, Ukraine, Kazakhstan and Middle
Asia. II. Description of new taxa. Bulletin of Saint-Pe-
tersburg University, Series 7, 3 (21), 3-10. [In Russian]

NEWTON, E.T. 1878. The chimaeroid fishes of the British
Cretaceous rocks. Memoir of the Geological Survey.
United Kingdom, 4, pp. 1-62. London.

OWEN, E. & SMITH, A.B. (Eds), 1987. Fossils of the Chalk.
pp. 1-306, London.

POPOV, E.V. 2000. About the origin of the chimaeroid genus
Edaphodon BUCKLAND, 1838 (Holocephali, Chi-
maeroidei). In: 5th European Workshop on Vertebrate
Palaeontology, Abstracts. Staatliches Museum für
Naturkunde, Georoiss: Abteilung, p. 63. Karlsruhe.

— 2004. Cretaceous and Paleocene chimaeroid fishes
(Holocephali, Chimaeroidei) from the south of Euro-
pean Russia (morphology, systematic, stratigraphical
distribution). Ph.D. thesis. pp. 1-430. Saratov State
University; Saratov. [In Russian]

— 2007a. New data about composition of the genus Is-
chyodus EGERTON, 1843 (Pisces, Holocephali, Chi-
maeroidei). In: «Paleontology, paleobiogeography and
paleoecology»: Materials of the LIII session of the Pa-
leontological Society of RAS, pp. 104-105, Saint-Pe-
tersburg. [In Russian]

— 2007b. The first records of the Cretaceous chimaeroid
fish genus Lebediodon NESSOV and AVERIANOV, 1996

(Holocephali, Chimaeroidei, ‘Edaphodontidae’) from
Western Europe. In: G.E. BUDD, M. STRENG, A. C.
DALEY & S. WILLMAN (Eds), The Palaeontological As-
sociation, 51th Annual Meeting. Abstracts, p. 80; Upp-
sala.

POPOV, E.V. & AVERIANOV, A.V. 2001. Early Cretaceous
holocephalans from Belgorod Province, Russia: the
Mesozoic success of a Paleozoic group. In: “Obruchev
Symposium Evolutionary Palaeoichthyology”. Pro-
gramme and Abstracts Volume. Palaeontological Insti-
tute of the RAS, pp. 41-42; Moscow

POPOV, E.V. & BEZNOSOV, P.A. 2006. Remains of chimaeroid
fishes (Holocephali: Chimaeroidei) from the Upper
Jurassic deposits of Komi Republic, Russia. In:
ROZANOV, A. YU., LOPATIN A.V. & PARKHAEV P. YU.
(Eds), Modern Russian paleontology: classic and
newest methods - 2006. RussianAcademy of Sciences,
Paleontological Institute, pp. 55-64. Moscow. [In Russ-
ian]

POPOV, E.V. & IVANOV,A.V. 1996. “Vacillating trends” in the
morphogenesis of the Cretaceous-Paleogene Ischyodus
species (Chimaeroidei, Edaphodontidae). In: “Geolog-
ical sciences – 96”: The collection of materials of the
scientific conference, “College” Publishing, pp. 53-57.
Saratov. [In Russian]

SMITH, A.B. & BATTEN D.J. (Eds), 2002. Fossils of the
Chalk. pp. 1-374. London.

STAHL, B.J. 1999. Handbook of Paleoichthyology. Part 4.
Chondrichthyes III. Holocephali. H-P, SCHULTZE (Ed.),
pp. 1-164. Verlag Dr. Friedrich Pfeil; München.

STAHL, B.J. 2002. The structure of the early chimaeroid
dentition. In: G. ARRATIA & A. TINTORI (Eds) Meso-
zoic Fishes 3 – Systematics, Paleoenvironments and
Biodiversity, pp. 11-16. Verlag Dr. Friedrich Pfeil;
München.

WARD, D.J. & DUFFIN, C.J. 1989. Mesozoic Chimaeroids 1.
A new chimaeroid from the Early Jurassic of Glouces-
tershire, England. Mesozoic Research, 2, 45-51.

WOODWARD, A.S. 1891. Catalogue of the fossil fishes in the
British Museum (Natural History). Pt. 2, pp. 1-567.
London.

— 1911. The Fossil Fishes of the English Chalk. Palaeon-
tological Society Monograph, Part. VI. p. 185-224.
London.

Manuscript submitted: 15th November 2007
Revised version accepted: 15th April 2008


