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Late Triassic small and medium-sized vertebrates 
from the Fleming Fjord Group of the Jameson Land Basin, 

central East Greenland

Valerian J.P. Jésus, Octávio Mateus, Jesper Milàn, and Lars B. Clemmensen 

ABSTRACT

The Late Triassic deposits in the Jameson Land Basin, central East Greenland,
stand as a crucial fossil area, yielding a diverse Norian vertebrate fauna. This basin,
situated at a palaeolatitude of 41° N on the northern rim of Pangea and bordered in the
North by the Boreal Sea, was a hub of activity during the Late Triassic. A large ephem-
eral to perennial lake system developed in the central and eastern parts of the basin,
with rivers transporting sediment from the uplands northwest of the basin. Our
research focused on the microvertebrate remains recovered from an expedition to
Jameson Land in 1991 which yielded significant findings. These specimens, meticu-
lously photographed and listed in a catalogue, comprise 950 vertebrate remains. Nota-
bly, we have identified new taxa never described from the Late Triassic sediments of
Greenland, including sharks (Lissodus, Rhomphaiodon), bony fish (Gyrolepis), and
reptiles (Doswelliidae and Rhynchocephalia). The revision of two sphenodontians jaw
fragments as Clevosauridae, in association with Lissodus lepagei, Lissodus cf. Lisso-
dus minimus, Rhomphaiodon sp., Saurichthys sp., and Gyrolepis sp., which are taxa
that are highly documented in Europe and Asia, confirms a relationship between fau-
nas of Greenland and Eurasia during the Late Triassic, a statement previously based
on macro vertebrate studies.

Valerian J.P. Jésus. LAPC, Centro de Ciências Naturais e Humanas, Universidade Federal do ABC, Rua 
São Paulo, s/n, Jardim Antares, São Bernardo do Campo/ SP, CEP 09606-070, Brazil. 
valerian.jesus@ufabc.edu.br
Octávio Mateus. GeoBioTec, Dept. Earth Sciences, Faculdade de Ciências e Tecnologia da Universidade 
Nova de Lisboa, 2829-516 Monte de Caparica, Portugal and Museu da Lourinhã, Rua João Luís de 
Moura, 95, 2530-158 Lourinhã, Portugal. omateus@fct.unl.pt 
Jesper Milan. Geomuseum Faxe, Østsjællands Museum, Rådhusvej 2, DK-4640 Faxe, Denmark. 
jesperm@oesm.dk
Lars B. Clemmensen. Department of Geosciences and Natural Resource Management, University of 
Copenhagen, Oester Voldgade 10, DK-1350 Copenhagen K, Denmark. larsc@ign.ku.dk



JÉSUS ET AL.: TRIASSIC GREENLAND VERTEBRATES

2

Keywords: Chondrichthyes; Actinopterygii; Amphibia; Reptilia; Norian; East Greenland

Submission: 19 June 2024. Acceptance: 1 April 2025.

INTRODUCTION

The Triassic follows one of the greatest
extinction crises at the Permian-Triassic boundary.
The Triassic then saw the emergence of several
groups of vertebrates from which the main ones
known today evolved, such as dinosaurs, mam-
mals, amphibians, and lizards. For example, it was
during the Triassic period that the archosaurs
underwent a major phase of diversification, result-
ing in two major groups, the Pseudosuchia (croco-
dilians) and the Avemetatarsalia (pterosaurs and
dinosaurs) (Nesbitt, 2011). The Triassic also saw
the appearance of other archosauriforms, such as
the crocodile-like phytosaurs, which occupied an
ecological niche comparable to modern crocodiles.
Although many groups appeared after the crisis,
some were only slightly affected by the events.
This is the case of the Hybodontiformes, cartilagi-
nous fishes related to modern sharks and rays,
whose diversity was not adversely affected by the
Permian-Triassic crisis (Wen et al., 2023). On the
contrary, from the Triassic to the Early Jurassic,
hybodontiforms were the dominant elasmobranch
group in most marine and freshwater environments
(Rees and Underwood, 2008).

The Late Triassic lake and fluvial deposits
from the Jameson Land Basin of central East
Greenland have provided an abundant and diverse
vertebrate fauna, comprising chondrichthyans and
actinopterygian fishes, dipnoi, theropod and sau-
ropodomorph dinosaurs, temnospondyls, turtles,
aetosaurs, phytosaurs, pterosaurs, and mammals
(Jenkins et al., 1994, 1997; Sulej et al., 2014,
2020; Clemmensen et al., 2016, 2020; Klein et al.,
2016; Lallensack et al., 2017; Marzola et al.,
2017a, 2018; Pawlak et al., 2020). Recently, the
first occurrence of lissamphibian microvertebrate
remains from the Late Triassic sediments was
reported (Jésus et al., 2022). However, no exten-
sive study on the microvertebrate assemblages,
other than mammals (Jenkins et al., 1994), has
been done so far. Evidence of chondrichthyans
and actinopterygian remains from the Jameson
Land Basin is highlighted by previous works (Clem-
mensen, 1980a, 1980b; Jenkins et al., 1994). This
paper aims to review and describe these small- to
medium-sized vertebrate remains collected during

previous expeditions and to discuss their palaeobi-
ological importance.

GEOLOGICAL SETTING

The Jameson Land Basin is located in
Jameson Land and Scoresby Land on the central
east coast of Greenland, around 71° N (Clem-
mensen et al., 2020) (Figure 1). Its boundaries are
the Stauning Alper in the west, the Liverpool Land
area in the east, the fracture zones in the Kong
Oscar Fjord region in the north, and the fracture
zone in Scoresby Sund in the south (Guarnieri et
al., 2017; Clemmensen et al., 2022). During the
Late Triassic, East Greenland was located at 41° N
on the northern rim of the supercontinent Pangaea,

FIGURE 1. Geological map of central east Greenland
with the Jameson Land Basin (modified from Clem-
mensen et al., 2020).
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bordered by the Boreal Sea to the North (Clem-
mensen, 1980a, 1980b; Clemmensen et al., 1998,
2020; Kent and Tauxe, 2005; Nøttvedt et al., 2008;
Kent et al., 2014; Andrews and Decou, 2019). The
Jameson Land Basin was situated at the southern
end of the East Greenland rift system, which
formed part of a larger rift complex separating
Greenland from Norway before the opening of the
Atlantic (Ziegler, 1988; Nøttvedt et al., 2008; Guar-
nieri et al., 2017). Since the Late Triassic, the basin
has rotated 45° clockwise and translated 30° north-
ward, relative to present-day meridians (Kent and
Tauxe, 2005). 

The Jameson Land Basin contains a relatively
thick Late Triassic succession of continental sedi-
ments, including braided and meandering river,
ephemeral lake, and perennial lake deposits
(Clemmensen, 1980a; Clemmensen et al., 1998,
2020). The lake deposits in the uppermost part of
the Triassic succession (the Fleming Fjord Group)
are particularly well exposed on steep cliff sides
facing the Carlsberg Fjord (Clemmensen et al.,
2016, 2020). The Fleming Fjord Group, which has
a thickness of about 350 m, consists of the basal
Edderfugledal Formation, the middle Malmros Klint
Formation, and the uppermost Ørsted Dal Forma-
tion, including the Carlsberg Fjord Member (Clem-
mensen et al., 2020). The basal Edderfugledal
Formations may have had sporadic connections to
the Boreal Sea, while marine influence was rare or
absent in the Malmros Klint and Ørsted Dal Forma-

tions. Vertebrate fossils have primarily been found
in lake and mudflat deposits in the two uppermost
formations (Clemmensen et al., 2020). Most of
these vertebrates are continental land animals, as
testified by the occurrences of amphibians (Mar-
zola et al., 2017b; Jésus et al., 2022), dinosaurs
(Milàn et al., 2004; Lallensack et al., 2017; Beccari
et al., 2021), and mammal-like synapsids (Sulej et
al., 2014, 2020). Phytosaurs (Milàn et al., 2021;
Lopez-Rojas et al., 2022) are usually associated
with lake deposits. Hybodonditiforms are attributed
to both marine and freshwater environments during
the Triassic and the Jurassic (Cuny, 2012), indicat-
ing potential connection to the sea.

MATERIALS AND METHODS

The material presented here has been col-
lected during five expeditions involving collabora-
tions between the National History Museum of
Denmark, the University of Copenhagen and Har-
vard University. Professor Farish A. Jenkins Jr. led
the first four expeditions, which took place in 1991,
1992, 1995, and 2001. In 1991, the team collected
fossils from 84 sites for 40 days (Marzola, 2019:
Appendices A7-A11, p. 171-228). Specimens stud-
ied here have been recovered during the 1991
expedition and come from three sites on the west
side of the Tait Bjerg Mountain (62/91/G, 64/91/G
and “No field” #/92/G). Overall, 950 specimens
have been observed and identified in this study
(Table 1). They include taxa already reported in

TABLE 1. Taxonomic distribution of sites 62/91/G and 64/91/G from Tait Bjerg, Jameson Land Basin.

Taxa Number Proportion (in %)

Lissodus lepagei 273 28.7

Total Chondrichthyes 646
Lissodus cf. minimus 177 18.6

Rhomphaiodon sp. 72 7.6

Chondrichthyes indet. 124 13.1

Sauricththys sp. 35 3.7

Total Actinopterygii 136Gyrolepis sp. 22 2.3

Actinopterygii indet. 79 8.3

Lissamphibia 1 0.1

Total Amphibia 25Temnospondyli 24 2.5

Doswelliidae 1 0.1

Phytosauria 19 2

Total Reptilia 30Rhynchocephalia 2 0.3

Reptilia indet. 8 0.8

Gastropoda 2 0.2

Indeterminate remains 111 11.7

Total 950 100
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these sites by previous authors, like phytosaurs
and temnospondyls, and newly described taxa that
were briefly mentioned, such as chondrichthyans,
actinopterygians, and various reptiles.

Sample NHMD 62/91/G is a thin bone bed in
the lowermost part of the Carlsberg Fjord Member
of the Ørsted Dal Formation, western side of Tait
Bjerg. The bone bed is probably formed by a rapid
transgression of dry mud flats during an episode of
increased water levels in a large ephemeral lake.
The bone bed contained two isolated mammalian
premolariform teeth as well as isolated reptilian
teeth (theropod, prosauropod, and maybe phyto-
saur ones), amphibian dermal amour, coprolites,
and fish remains (Jenkins et al., 1994). Sample “No
field” #/92/G is from an unspecified lake mudstone
in the uppermost Carlsberg Fjord Member (Ørsted
Dal Formation), western side of Tait Bjerg. The bed
contained unidentified reptiles and fish remains,
including a large jaw. Sample 64/91/G is from a
lacustrine limestone/marlstone bed in the upper-
most Tait Bjerg Member (Ørsted Dal Formation) on
the western side of Tait Bjerg. The bed contained
amphibian remains, including Gerrothorax (Jenkins
et al., 1994). Here, a more detailed description of
the rich vertebrate fauna preserved in these beds
is given.

Each material has been individually photo-
graphed with a camera (Nikon model D3300 with
the lens AF-P DX NIKKOR 18-55 mm 1:3.5-5.6G),
a digital microscope (Dinolite pro AM4111T (R4)),
or with an autonomous camera (FLEXACAM C1)
fixed to a stereomicroscope (Leica M165 C) by
stacking multiple pictures (~50) per specimen with
Leica Application Suite X (LAS X) from the NOVA.
In average, around two or three photographs have
been taken for each specimen, among the 3390
pictures in total for 950 specimens. The smallest
fossils, like hybodontiform teeth, required using a
stereomicroscope (Nexius Zoom Evo, euromex
NZ. 1702-S) for observation.

Systematic identifications were kept as con-
servative as possible, according to the preserva-
tion, conservation, and preparation of each
specimen. Only material with suitable enough char-
acteristics could be identified at the species level,
thanks to the comparison with contemporaneous
micro-vertebrate faunas.

Institutional Abbreviations

BGM, Bath Royal Literary & Scientific Institution,
Bath, England; BM (NH), Fossil Fish Section,
Department of Palaeontology, Natural History
Museum, London, England; BRSUG, University of

Bristol School of Earth Sciences, Bristol, England;
MGUH - NHMD Geological Museum - Natural His-
tory Museum of Denmark, Copenhagen, Denmark;
PEFO, Petrified Forest National Park, Arizona,
United States SMNS, Staatliches Museum für
Naturkunde Stuttgart, Stuttgart, Germany; UFRGS-
PV-T, Universidade Federal do Rio Grande do Sul
(PV, Paleontologia de Vertebrados (Vertebrate
Palaeontology); T, Triassic Collection), Porto
Alegre, Rio Grande do Sul, Brazil.

SYSTEMATIC PALAEONTOLOGY

Class CHONDRICHTHYES Huxley, 1880
Order HYBODONTIFORMES Patterson, 1966
Superfamily HYBODONTOIDEA, Owen, 1846

Genus LISSODUS Brough, 1935
Lissodus lepagei Duffin, 1993a 

(Figure 2A-H)

Specimens referred. NHMD–1811650 – tooth;
NHMD–1811651 – tooth; NHMD–1811652 – tooth;
and 270 additional teeth were identified and stored
under collections number NHMD–1811705.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Emended diagnosis. Teeth of Lissodus, which
range from very small (around 0.5 mm) to moder-
ately small (up to 3 mm), showing moderate het-
erodonty. Coronal morphology is generally
conservative with a low to high principal cusp, in
posterior and anterior teeth, respectively, up to
three pairs of lateral cusplets and a crenulate
occlusal crest. The moderate to strong labial peg
(around 0.5 mm) possesses a strong accessory
cusplet and shows considerable variation in shape
in occlusal view. Fine to strong vertical ridges are
confined to upper lingual and upper labial faces of
the crown. A horizontal ridge surrounds the crown
at the top of the crown shoulder, without anastomo-
sis. 
Description. From the collection, 273 teeth have
been assigned to Lissodus lepagei. Those teeth
strongly vary in size, from less than 1 mm to almost
3 mm long mesiodistally, never exceedingly further.
The crown profile is gracile and narrow, although it
can be thicker. The height and width of the crown
vary on the tooth, but it is usually 0.5 mm high,
excluding the cusps, and 0.4 mm wide labiolin-
gually. The tooth is weakly curved lingually. The
crown possesses a high principal cusp and up to



PALAEO-ELECTRONICA.ORG

5

FIGURE 2. Fossil material of Hybodontiformes from Tait Bjerg, Jameson Land Basin. A-B, Lissodus lepagei, morpho-
type LL1 isolated tooth (NHMD–1811650); C-D, Lissodus lepagei, intermediate morphotype isolated tooth (NHMD–
1811651); E-H, Lissodus lepagei, morphotype LL2 isolated tooth (NHMD–1811652); I-J, Lissodus cf. Lissodus mini-
mus, morphotype Lm1 isolated tooth (NHMD–1811662); K-M, Lissodus cf. Lissodus minimus, morphotype Lm2 iso-
lated tooth (NHMD–1811663); N, Lissodus cf. Lissodus minimus, morphotype Lm3 isolated tooth (NHMD–1811664);
O, Hybodontiformes indet., dorsal spine (NHMD–1811665); P-O, Hybodontiformes indet., cephalic spine (NHMD–
1811667); R-S, Hybodontiformes indet., dermal denticle (NHMD–1811666). Figures A, C, E, I, and K in labial view; B,
D, G, J, and M in occlusal view; F and L in lingual view; O and R in lateral view; P in basal view; Q and S in dorsal view. 
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three pairs of lateral cusplets in some teeth. The
horizontal ridge circles all around the crown at the
crown shoulder, at the middle height of the crown.
The occlusal crest, being particularly salient, is
positioned at the mesiodistal length of the crown,
extending through the apices of the principal cusp
and lateral cusplets. Each cusp/cusplet is orna-
mented by at least one vertical ridge on both lin-
gual and labial faces descending from the apices to
the horizontal ridge. The principal cusp may display
two other non-branching vertical ridges on both
sides. Otherwise, the crown surface is smooth. The
labial peg is moderately strong and rounded, sur-
mounted by an additional cusplet, discernible
depending on the tooth, while the lingual peg is
less prominent (Figure 2A-B). The root is pre-
served on a dozen specimens. It is as high as the
crown, approximately 0.5 mm. The crown/root
junction is deeply incised around the tooth. It is lin-
gually directed, with its lingual and labial sides
showing aligned foramina. Two morphotypes have
been identified (Figure 2A-B, E-H), though there is
a continuous spectrum of shape variation, with
teeth showing an intermediate state of characters
suggesting a position between the two morpho-
types (Figure 2C-D), representing only the extreme
of this spectrum.

Morphotype “Lissodus lepagei 1” (LL1) (Figure 2A-
B): It is usually the longest mesiodistally mor-
photype present. It has the highest cusp, with a
height of 1 mm from the crown and lateral cus-
plets. Concerning the latter, they are longer
than high; their height is never higher than half
of the principal cusp. The labial peg is promi-
nent and distinguishes itself from the rest of the
tooth. The accessory cusplet ornamenting the
labial peg is present, although, due to erosion, it
can be difficult to discern it or even absent in
strongly eroded specimens.

Morphotype “Lissodus lepagei 2” (LL2) (Figure 2E-
H): This morphotype is stockier with a lower
principal cusp. The lateral cusplets may be
absent or less distinguishable. The base is usu-
ally concave. In some specimens, the labial ver-
tical ridge descending from the apex of the
principal cusp may end at the labial peg orna-
mented by an accessory cusplet, usually more
prominent than in Morphotype LL1.

Remarks. The assignment to Lissodus is based on
the presence of a labial protuberance gently slop-
ing towards the crown base (the labial peg), a trian-
gular crown shape in occlusal view, a root lingually
inclined marked by a row of small circular foramina
on both lingual and labial side (Rees and Under-

wood, 2002). The description of the numerous
specimens from Jameson Land Basin matches the
diagnosis of Lissodus lepagei from the middle
Norian of Luxembourg, as described by Duffin
(1993a). Both specimens from Greenland and Lux-
embourg have a crenulated occlusal crest, with up
to three pairs of lateral cusplets and a variable-
shaped labial peg surmounted by a cusplet in
some cases (Duffin, 1993a). This species, unlike
other Lissodus species, is barely known in the fos-
sil record, reported only in middle Norian of West-
ern Europe countries like France (Grozon),
Luxembourg (Syren and Medernach), and proba-
bly the Middle Triassic of Spain (Duffin, 1993a;
Cuny et al., 1998; Godefroit et al., 1998; Pla et al.,
2013). The labial peg is moderately to strongly
prominent, sometimes angled mesiodistally. As in
the Medernach specimens, the accessory cusplet
is present in most of the teeth, but it can be absent
due to erosion. Contrary to the specimens from
Medernach (Duffin, 1993a), there is a higher
degree of variation in size, and morphologically, it
could be interpreted as a monognatic heterodonty
where Morphotype LL1 might be anterior or lateral
teeth, and Morphotype LL2 represents posterior
teeth. Morphotype LL2 shows strong morphologi-
cal similarities with the specimens from Medernach
(e.g., holotype BM(NH) P. 62633 in Duffin, 1993a),
with a similar size (1 mm long mesiodistally), an
occlusal crest with a cutting edge surmounted by a
low principal cusp and up to three pairs of lateral
cusplets, ornamented by vertical ridges restricted
to the upper part of the crown, and a prominent
labial peg with an accessory cusplet. Morphotype
LL1 differs only by having a very high principal
cusp, demarcating itself from the rest of the crown.
Following these differences (higher degree of het-
erodonty, anterior teeth with more prominent princi-
pal cusp and a greater range of size variation), we
emended the diagnosis as seen previously in the
text.

We exclude the identification as to Lissodus
nodosus (Seilacher, 1943), known from the Norian
of Germany (Duffin, 2001), by the presence of
labial and lingual nodes, the lack of prominent lat-
eral cusplets and horizontal ridge on the crown and
a labial peg devoid of any accessory cusplet as
described in the holotype SMNS 50.214. For simi-
lar reasons, the possibility of Lissodus angulatus
(Stensiö, 1921) or Lissodus africanus (Broom,
1909) is ruled out as both differ from our speci-
mens by the absence of the accessory cusplet on
the labial peg, the lack of lateral cusplets, and no
horizontal ridge around the crown shoulder. More-
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over, L. lepagei has more gracile teeth with entirely
distinguishable cusps, as opposed to the wide labi-
olingually and low crown present in most Lissodus
species (Duffin, 2001). For this study, L. lepagei is
considered a valid species of Lissodus, but we rec-
ognise that more work on the systematics of
Hybodontiformes is needed. For example, L. lep-
agei was thought to represent juvenile specimens
of Lissodus minimus; however, due to the absence
of adult L. minimus from the material of Medernach
(Luxembourg) this hypothesis might be refuted
(Duffin, 1993a). Interestingly, Morphotype LL1
teeth also share similarities with teeth of Parvodus
rugianus (Ansorge, 1990), an Early Cretaceous
species displaying moderately high principal cusp,
two to three pairs of lateral cusplets and a labial
peg rounded (Rees, 2002). Parvodus dentition is
characterised by a low degree of monognatic het-
erodonty (Rees, 2002, Rees et al., 2013). The orig-
inal author, Ansorge, assigned his specimens to
Lissodus before they were reviewed as Parvodus
(Rees and Underwood, 2002). 

Lissodus cf. Lissodus minimus (Agassiz, 1836)
(Figure 2I-N)

Specimens referred. NHMD–1811662 – tooth;
NHMD–1811663 – tooth; NHMD–1811664 – tooth;
and 174 additional teeth were identified and stored
under collections number NHMD–1811707.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. Among the 177 teeth of Lissodus cf.
Lissodus minimus, the size varies between mor-
photypes but never exceeds 3 mm long, except for
one incomplete specimen measuring 3.5 mm
mesiodistally, with one cusp end missing. The
height and width of the crown vary but are around
0.3 mm and 0.5 mm, respectively. The tooth is
often curved lingually and has a concave base.
The crown comprises a diamond-shaped principal
cusp. One pair of low lateral cusplets may be pres-
ent in some teeth. Different types of ridges orna-
ment the surface of the crown. The horizontal ridge
is at the level of the crown shoulder and runs all
around the tooth. The occlusal crest runs along the
mesiodistal length, passing through the apices of
the principal cusp and lateral cusplets. Vertical
ridges descend from the apices of the principal
cusp and the occlusal crest and lateral cusplets
when present. The labial side exhibits a low labial

peg perpendicular to the occlusal crest, pointing
toward the base of the crown. It can be prominent
according to the morphotype. The lingual peg may
be less discernible (Figure 2N). The distal ends of
the crown are rounded. When preserved, the root
is less deep than the crown. The crown/root junc-
tion is deeply incised around the tooth. The root fol-
lows the same concavity as the base. It is as high
as the crown, approximately 0.5 mm. It is lingually
directed and ridged horizontally on the labial side,
with vascular foramina running parallel to the
crown base. Variations have been observed
between the numerous specimens, some with
eroded cusps and crown surfaces, removing the
ridges. At least three morphotypes have been
observed in the collection.

Morphotype “Lissodus minimus 1” (Lm1) (Figure
2I-J): It is usually the smallest morphotype, up
to 1.5 mm long. Unlike the pyramidal principal
cusp, the crown is lower distally and weakly
ridged, almost smooth. Lateral cusplets can be
present, their top being lingually curved. The
peg is triangular in occlusal view.

Morphotype “Lissodus minimus 2” (Lm2) (Figure
2K-M): It is an intermediate morphology
between Morphotype Lm1 and Morphotype
Lm3 (see below). They are 2 mm long and 0.5--
1 mm wide. They are slightly curved lingually
and concave at the base. The teeth show a low
crown; the horizontal ridge is closer to the base.
The principal cusp is pyramidal and very wide,
more bulbous than in the previous morphotype
Lm1, while the mesiodistal ends are thinner
(half the width of the principal cusp). Lateral
cusplets are absent in this morphotype. The
labial peg is lower and rounded, shaped like a
‘U.’ The surface is strongly vertically ridged, but
the occlusal crest is less sharp than on the
anterior teeth.

Morphotype “Lissodus minimus 3” (Lm3) (Figure
2N): This morphotype regroups the most robust
teeth. The crown is longer mesiodistally and
wider labiolingually. The principal cusp is
domed-shaped and lower. The peg cannot be
distinguished from the cusp. The base is curved
but far less than in the other morphotypes. The
tooth is also curved lingually at the distal part.
The horizontal ridge is difficult to distinguish as
the crown profile is very low. This is the mor-
photype with most vertical ridges descending
from the apex, showing bifurcation between
them. No root has been preserved.

Remarks. As for L. lepagei, the assignation to Lis-
sodus is based on a labial peg, a triangular crown
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shape in occlusal view and a lingually inclined root
ornamented by foramina on both the lingual and
labial sides (Rees and Underwood, 2002). It is
helped by the overall morphology similar to Lisso-
dus minimus (Agassiz, 1836): domed teeth with
low cusp, broad and triangular labial peg, and
ornamentation with numerous ridges (Duffin,
1985). This species is well known in Northwestern
and central Europe: Britain (Allard et al., 2015;
Moreau et al., 2021), France (Duffin, 1993b [Saint-
Nicolas-de-Port]; Cuny et al., 2000 [Lons-le-Sau-
nier]), Belgium (Duffin and Delsate, 1993), Luxem-
bourg (Syren and Medernach) (Godefroit et al.,
1998), Germany (Konietzko-Meier et al., 2019),
and Poland (Duffin and Gaździcki, 1977) (Fischer,
2008). Recently, it has been observed in the
English Rhaetian on numerous occasions (Kornei-
sel et al., 2015; Norden et al., 2015; Slater et al.,
2016; Cross et al., 2018; Moreau et al., 2021),
allowing comparison of recently discovered speci-
mens showing multiple examples of the monog-
nathic heterodonty, with three to five different
morphotypes: anterior, anterolateral, lateral, pos-
tero-lateral, and posterior. Lm1 could be an antero-
lateral tooth morphotype of Lissodus cf. L.
minimus, Lm2 a lateral tooth, and Lm3 a posterior
tooth. Duffin (1985) observed two main tooth types
that are matched by morphotypes Lm1 and Lm2
(e.g., BGM CD 55 and BGM CD 56 for the first
type), and Lm3 (e.g., BGM CD 57 and BGM CD 58
for the second type). According to the author, BGM
CD 55 is a mesial tooth, BGM CD 56 an anterolat-
eral tooth, BGM CD 57 a lateral tooth, and BGM
CD 58 an extreme lateral tooth (Duffin, 1985), cor-
responding to the attributed position of Greenland
morphotypes. Also, most of the changes men-
tioned by Duffin (1985) are observed between mor-
photypes, taking place distally through the dentition
starting from the anterior teeth like elongation
mesiodistally, the crown becoming shallower, an
increase of vertical ridges number and their bifur-
cation. Since lateral cusplets are absent in most
teeth, and their dimensions do not match those of
L. minimus described by Duffin (1985, 1993b,
2001), we prefer to use L. cf. L. minimus to refer to
the specimens from Greenland.

Hybodontiformes indet. 
(Figure 2O-S)

Specimens referred. NHMD–1811665 – dorsal
spine; NHMD–1811666 – dermal denticle; NHMD–
1811667 – cephalic spine; NHMD–1811726 – dor-
sal spine; NHMD–1811727 – dorsal spine; NHMD–
1811728 – dorsal spine; NHMD–1811729 – dorsal
spine; NHMD–1811730 – dorsal spine; NHMD–

1811731 – dorsal spine; NHMD–1811732 – dermal
denticle; NHMD–1811733 – dermal denticle;
NHMD–1811734 – dermal denticle; NHMD–
1811735 – dermal denticle; NHMD–1811736 – der-
mal denticle; NHMD–1811737 – dermal denticle;
NHMD–1811738 – cephalic spine; NHMD–
1811739 – cephalic spine; NHMD–1811740 –
cephalic spine; NHMD–1811741 – cephalic spine;
NHMD–1811742 – cephalic spine; NHMD–
1811743 – cephalic spine; NHMD–1811744 –
cephalic spine; NHMD–1811745 – cephalic spine;
NHMD–1811746 – cephalic spine; NHMD–
1811747 – cephalic spine; NHMD–1811748 –
cephalic spine; NHMD–1811749 – cephalic spine;
NHMD–1811750 – cephalic spine; NHMD–
1811751 – cephalic spine.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. Seven dorsal spines, about 15
cephalic spines and seven dermal denticles of
Hybodontiformes have been identified, although
more precise identification was impossible.

Dorsal spines (Figure 2O): The largest dorsal spine
is 1.7 cm long and 6 mm wide. They have very
pronounced horizontal ridges on the lateral
sides and cusplets along the posterior margin.
They tend to curve posteriorly in their distal
parts.

Cephalic spines (Figure 2P-Q): The cephalic
spines have two parts: a base and a crown. The
crown is not preserved on any specimen pre-
sented here. Most specimens are the T-shaped,
tri-radiate base comprising three equally wide
branches. The branches are rounded at the end
and slightly bent. The surface is usually porous.
When the specimen is complete, the crown is
the enamelled fourth and most extended branch
(compare with Leuzinger et al., 2017: figure 4A-
D, p. 476). 

Dermal denticles (Figure 2R-S): The dermal denti-
cles have a circular base and a crown. The
crown is a cone-like structure with vertical
ridges originating at the apex, extending basally
to the cusp neck (compare with Klug et al.,
2010: figure 5, p.252). The ridges can be more
or less pronounced.

Order SYNECHODONTIFORMES Duffin and 
Ward, 1993

Genus RHOMPHAIODON Duffin, 1993b



PALAEO-ELECTRONICA.ORG

9

Rhomphaiodon sp. 
(Figure 3)

Specimens referred. NHMD–1811668 – tooth;
NHMD–1811669 – tooth; NHMD–1811670 – tooth;
and 69 additional teeth stored under the collections
number NHMD–1811711.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. The teeth of this species are the third
most abundant remains from site 62/91/G, with 72
specimens. The size is around 1.5--2 mm, but it
can reach 3 mm apicobasally and 2 mm mesiodis-
tally. Teeth are symmetrical tricuspids (Figure 3A,
D-E), pentacuspid (Figure 3B), or heptacuspid
(Figure 3C), but they can be asymmetrical. They

display one principal cusp and up to three pairs of
lateral cusplets. In rare cases, the number of cus-
plets is unequal on each side. The connection
between the cusp and cusplets has the shape of a
V, with an acute angle, sometimes even a right
angle in some specimens. Principal cusp is trian-
gular in labial and lingual views. The edges of the
triangles can be straight or slightly curved. The
principal cusp can be conical or shaped as a grain
of rice in occlusal view. It can be curved lingually
and occasionally laterally curved, as for the lateral
cusplets. The principal cusp is one to 3 mm, and
the lateral cusplets decrease in size towards the
distal end. On the teeth with a 1 mm high principal
cusp, a pattern can be observed in the decrease in
size of the lateral cusplets. The first pair of lateral
cusplets are inferior to or equal to half of the princi-
pal cusp height. When there is a second pair of lat-
eral cusplets, they are half the height of the first
pair of lateral cusplets. If there is one, this pattern

FIGURE 3. Fossil material of Synechodontiformes from Tait Bjerg, Jameson Land Basin. A-B, Rhomphaiodon sp., tri-
cuspid morphotype isolated tooth (NHMD–1811668); C-E, Rhomphaiodon sp., pentacuspid morphotype isolated tooth
(NHMD–1811669); F-H, Rhomphaiodon sp., heptacuspid morphotype isolated tooth (NHMD–1811670). Figures A, C,
and F in labial view; B, E, and H in lingual view; D and G in occlusal view.
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continues for the third pair of lateral cusplets. Verti-
cal striations run from the apices of the cusp and
cusplets to the base of the crown on the lingual and
labial sides. The root is usually present. It is lower
but wider than the crown, and its height is around
one-fifth of the tooth total height or even less than
half of the crown in the highest teeth in lingual view.
The root is more elevated in labial view, around
one-third of the tooth. The base can be curved or
completely flat. The root is more extended in its lin-
gual part and gives the shape of a wall to the front
of the tooth, as the cusps are close to the labial
part. The lingual part of the root is extended lin-
gually forming a broad, bulbous structure called the
lingual torus (Figure 3D). The root possesses mul-
tiple foramina aligned on both lingual and labial
sides. The foramina are close to the base on the
labial, and sometimes the pits are not closed. On
the lingual side, some foramina are more elon-
gated vertically.
Remarks. The identification is supported by the
presence of a crown profile with very high principal
cusp and lateral cusplets and the presence of lin-
gual torus on the root. Two species belong to this
genus, Rhomphaiodon minor (Agassiz, 1837) and
Rhomphaiodon nicolensis Duffin, 1993b. The spe-
cies R. minor was first described as Hybodus minor
by Agassiz (1837) based on a dorsal fin spine.
Similarities were noted between R. nicolensis and
‘Hybodus’ minor by Duffin (1993b). Then, the iso-
lated teeth of R. minor were assigned to the genus
Rhomphaiodon by Cuny and Risnes (2005), based
on the enameloid microstructure and the morphol-
ogy, and identified as a member of the Synecho-
dontiformes after a suggestion that the species
shares vascularised root typical of Synechodon-
tiformes (Cuny et al., 2000). The genus is common
in Europe during the Late Triassic and Early Juras-
sic (Duffin, 1993b; Duffin and Delsate, 1993; Del-
sate and Godefroit, 1995; Cuny et al., 2000; Cuny
and Risnes, 2005; Norden et al., 2015).

Superclass OSTEICHTHYES Huxley, 1880
Class ACTINOPTERYGII Cope, 1887

Order SAURICHTHYIFORMES Aldinger, 1937
Family SAURICHTHYIDAE Owen, 1860 (sensu 

Stensiö, 1925)
Genus SAURICHTHYS Agassiz, 1834

Saurichthys sp. 
(Figure 4A-C)

Specimens referred. NHMD–1811674 – tooth;
NHMD–1811675 – tooth; NHMD–1811676 – tooth;
and 32 additional teeth stored under the collections
number NHMD–1811712.

Locality. From site 62/91/G and “No field” # 92/G,
western side of Tait Bjerg, Jameson Land, East
Greenland (71°28´34´´ North 22°40´43´´ West). 
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. The 35 teeth identified as Saurich-
thys sp. are elongated and conical, with a circular
cross-section. The teeth can be slender or stocky,
slightly curved, or even sigmoidal in general shape
(Figure 4A-B). Their size varies considerably; the
biggest is around 5.5 mm long (Figure 4A), while
the smallest measures 1.75 mm (Figure 4C). The
acrodin cap, the tip of the tooth, is smooth and can
be translucent for the smallest specimens. The cap
of the largest teeth can be pearl coloured at the
base. There are strong vertical ridges all along the
lower part of the teeth, named the shaft. The ridges
are thicker closer to the base, giving a folded
appearance to the flared base. The shaft and the
cap are separated by a neck, a horizontal ridge of
one to 2 mm in diameter. The height of the cap
depends on the neck position, but usually, the cap
corresponds to 10--30% of the total height of the
tooth. 
Remarks. The teeth are assigned to Saurichthys
due to the relative height of the cap, of the total
height of the tooth, and the vertically ridged shaft.
The dentition of Saurichthys is composed of two
distinct sizes: the largest, around 3 mm and the
smallest, 1 mm long (see Kogan and Romano,
2016). The largest and longest caps are usually
assigned to Saurichthys sp., while the smallest
specimens remain doubtful. In that case, they are
counted as actinopterygian indeterminate teeth.
The teeth have been compared to the teeth of Sau-
richthys longidens Agassiz, 1844, described in a
dozen articles on the microvertebrate fauna of the
Rhaetian of England. The morphology of the teeth
of Birgeria acuminata differs from that of Saurich-
thys longidens by being larger with ridges on the
lingual side of the cap and both taxa have been
described as two morphotypes of Severnichthys
acuminatus (Agassiz, 1844) in a dozen of studies
on the fauna of the English Rhaetian (Allard et al.,
2015; Korneisel et al., 2015; Norden et al., 2015;
Lakin et al., 2016; Mears et al., 2016; Slater et al.,
2016; Landon et al., 2017; Cavicchini et al., 2018;
Cross et al., 2018; Moreau et al., 2021). However,
Diependaal and Reumer (2021) considered the
genus Severnichthys as a nomen dubium by argu-
ing that Birgeria and Saurichthys are two different
animals. Considering the hypothesis of Diependaal
and Reumer (2021), and the absence of any teeth
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sharing a similar morphology with Birgeria among
our material, it seems that our material tends to
support that said hypothesis. Regarding the mate-
rial from Greenland, it was not possible to identify
to the species-level.

The genus has a global distribution, with
records in the Lower Triassic of Alberta, British
Columbia, China, France, Great Britain, Green-
land, Spitsbergen, Madagascar, Nepal, Tasmania,
Australia, Russia, and South Africa (Rieppel, 1992;
Bender and Hancox, 2004). The oldest Saurichthys

FIGURE 4. Fossil material of actinopterygians from Tait Bjerg, Jameson Land Basin. A, Saurichtys sp., large tooth
(NHMD–177.6); B, Saurichtys sp., large sigmoidal tooth (NHMD–177.8); C, Saurichtys sp., small tooth (NHMD–
1811676); D, Gyrolepis sp., conical tooth (NHMD–1811677); E-F, Gyrolepis sp., scale morphotype Gyr1 (NHMD–
1811678); G-H, Gyrolepis sp., scale morphotype Gyr2 (NHMD–1811679); I-J, Actinopterygii indet., scale (NHMD–
1811680); K-L, Actinopterygii indet., scale (NHMD–1811681); M-N, Actinopterygii indet., scale (NHMD–1811682); O,
Actinopterygii indet., fin ray element (NHMD–1811683); P, Actinopterygii indet., vertebra (NHMD–1811684). Figures
A, B, C, and D in lateral view; E, G, I, K, M, and O in external view; F, H, J, L and N in internal view; P in anterior view.
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ever found is from the Early Triassic Wordie Creek
Formation of East Greenland (Kogan, 2011). Its
presence was mainly restricted to the north-west-
ern Tethys in the Late Triassic, especially in
Europe (Romano et al., 2012). The genus was also
observed in the Fleming Fjord Formation, only
reported as Saurichthys sp. by Jenkins et al.
(1994) but first described here.

Order PALAEONISCIFORMES Hay, 1902
Family PALAEONISCIDAE Vogt, 1852

Genus GYROLEPIS Agassiz, 1835
Gyrolepis sp. 
(Figure 4D-H)

Specimens referred. NHMD–1811677 – tooth;
NHMD–1811678 – ganoid scale; NHMD–1811679
– ganoid scale; NHMD–1811752 – ganoid scale;
NHMD–1811771 – ganoid scale; NHMD–1811772
– ganoid scale; NHMD–1811773 – ganoid scale;
NHMD–1811774 – ganoid scale; NHMD–1811775
– ganoid scale; NHMD–1811777 – ganoid scale;
NHMD–1811778 – ganoid scale; NHMD–1811779
– ganoid scale; NHMD–1811794 – ganoid scale;
NHMD–1811795 – ganoid scale; NHMD–1811796
– ganoid scale; NHMD–1811800 – ganoid scale;
NHMD–1811781 – ganoid scale; NHMD–1811782
– ganoid scale; NHMD–1811783 – ganoid scale;
NHMD–1811784 – ganoid scale; NHMD–1811785
– ganoid scale; NHMD–1811786 – ganoid scale.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. 22 specimens have been assigned to
Gyrolepis sp. including teeth and two different mor-
photypes of scales.

Teeth (Figure 4D): The teeth are conical, weakly
curved, and circular in cross-section. They
range in height from around 1 to 1.5 mm. The
acrodin cap corresponds to 10% of the tooth
total height and is separated from the shaft by a
horizontal ridge. The cap is smooth and translu-
cent. Its tip is rounded, but it can be slender and
curved. The shaft can have fine vertical stria-
tions, but the best-preserved tooth has a
smooth shaft and is curved. The base is star-
like shaped in cross-section due to grooves at
this level, giving the base a flared appearance.

Scale Morphotype “Gyrolepis 1” (Gyr1) (Figure 4E-
F): The scale is a rhomboid-shaped piece. The
external side is covered by a ganoine layer,
ornamented anteroposteriorly by striations that

can bifurcate (Figure 4E). The ganoine does not
cover the anterior margin of the scale. A broad
vertical ridge often marks the internal side (Fig-
ure 4F).

Scale Morphotype “Gyrolepis 2” (Gyr2) (Figure 4G-
H): It is more elongated in the anteroposterior
direction, showing the shape of a lozenge. The
scale is thinner than the first morphotype. The
external side has the same ganoine layer with a
similar pattern of striations (Figure 4G). The
internal side does not show any ridge (Figure
4H).

Remarks. The species Gyrolepis albertii Agassiz,
1835 was described from scales from the Muschel-
kalk (Middle Triassic) of Germany and the Rhae-
tian of Wickwar (England) (Agassiz, 1835; Mears
et al., 2016). Mears et al. (2016) described five
scale morphotypes, including one as G. albertii. In
this study, the scales and the teeth described are
assigned only to the genus Gyrolepis by following
the same reasoning from previous studies: similar
lozenge shape, striations that bifurcate, and pres-
ence of the anterior margin articulating with the
other scales (Allard et al., 2015; Mears et al., 2016;
Landon et al., 2017; Cavicchini et al., 2018; Cross
et al., 2018; Diependaal and Reumer 2021). De
Lange et al. (2023) and this paper noted the
absence of ornamentation on some scale morpho-
types, probably due to erosion.

Scales with similar morphology to the morpho-
type Gyr1 have been previously reported (Mears et
al., 2016; Cavicchini et al., 2018; Cross et al.,
2018), although some were not attributed to G.
albertii (e.g., specimen BRSUG 29385 in Landon
et al., 2017: figure 6k). Scales with similar morpho-
types were later assigned to G. albertii by
Diependaal and Reumer (2021). It is difficult to dis-
tinguish the smallest teeth of Saurichthys sp. from
those of Gyrolepis sp., as they are not complete
and are vertically striated. Only one tooth, speci-
men NHMD–1811677, correctly matches the mor-
phology of Gyrolepis sp. dentition. Gyrolepis is
assigned to the Palaeoniscidae, a wastebasket
group typical of the Carboniferous and Permian
likely to be paraphyletic (Korneisel et al., 2015).
The taxon has a wide stratigraphic range and
needs a taxonomic review (Mears et al., 2016).
The sharpness of the teeth suggests a carnivorous
diet (Moreau et al., 2021). Gyrolepis presence in
Europe has been firmly documented (Allard et al.,
2015; Mears et al., 2016; Diependaal and Reumer,
2021). It has already been mentioned in Greenland
(Clemmensen, 1980b; Jenkins et al., 1994).
Another Palaeoniscidae, Glaucolepis artica Sten-
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siö, 1932, was previously described from the Early
Triassic of Greenland, but no teeth have been
reported, preventing any comparison with the new
specimens.

Actinopterygii indet. 
(Figure 4I-P)

Specimens referred. NHMD–1811680 – ganoid
scale; NHMD–1811681 – ganoid scale; NHMD–
1811682 – ganoid scale; NHMD–1811683 – fin ray
element; NHMD–1811684 – vertebral centrum;
NHMD–1811788 – ganoid scale; NHMD–1811789
– ganoid scale; NHMD–1811790 – ganoid scale;
NHMD–1811791 – ganoid scale; NHMD–1811792
– ganoid scale; NHMD–1811793 – ganoid scale;
NHMD–1811797 – ganoid scale; NHMD–1811798
– ganoid scale; NHMD–1811799 – ganoid scale;
NHMD–1811801 – ganoid scale; NHMD–1811802
– ganoid scale; NHMD–1811803 – ganoid scale;
NHMD–1811804 – ganoid scale; NHMD–1811805
– ganoid scale; NHMD–1811806 – ganoid scale;
NHMD–1811807 – ganoid scale; NHMD–1811808
– ganoid scale; NHMD–1811809 – vertebral cen-
trum; NHMD–1811810 – vertebral centrum;
NHMD–1811811 – vertebral centrum; NHMD–
1811812 – vertebral centrum; NHMD–1811813 –
vertebral centrum; NHMD–1811814 – vertebral
centrum; NHMD–1811815 – vertebral centrum;
NHMD–1811816 – vertebral centrum; NHMD–
1811817 – vertebral centrum; NHMD–1811818 –
vertebral centrum; NHMD–1811819 – vertebral
centrum; NHMD–1811820 – vertebral centrum. nd
18 additional ganoid scales, and 12 vertebral cen-
trums stored under the collections number NHMD–
1811714.
Locality. From site 62/91/G on western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. Various actinopterygians remains,
such as scales, fin ray elements, teeth acrodin
caps, and vertebral centra.

Individual Scales (Figure 4I-N): Many fish scales of
various shapes that could not be attributed to a
specific actinopterygian clade have been gath-
ered. NHMD–1811680 (Figure 4I-J) is vaguely
rhomboid with a rounded angle, with the dorsal
edge curved and a peg in the anterior extremity.
The external side shows a ganoin layer orna-
mented by convex sinuous ridges, while the
internal side has an oval-shaped convexity.
NHMD–1811681 (Figure 4K-L) is a rhomboid

that is longer than wider and has a thicker gan-
oin layer. This layer is smooth with two irregu-
larities: one elongated convexity on the anterior
margin and one elongated concavity posteriorly.
NHMD–1811682 (Figure 4M-N) presents two
pegs, one very short and spike-shaped and the
second longer and rectangular. Two foramina
are visible on the external side, one next to the
second peg and the last foramen adjacent to
the first peg. On the internal side, a concavity is
present and is shaped like the first peg. This
structure could have received the peg of the
preceding scale. 

Fin ray element (Figure 4O): It is short, 2 mm long,
and composed of two parts. The first one is the
bony core, which is circular in cross-section.
The second part is the ganoine-covered scale,
which is flat. The two parts are connected by
bone.

Vertebrae (Figure 4P): The vertebral centra are
amphicoelic and can be perforated. The base of
the haemal arc or the neural arc can be pres-
ent. Duffin and Gaździcki (1977) described a
similar centrum in the Rhaetian of Poland.

Remarks. Site 62/91/G yields unidentified acti-
nopterygian remains, including scales, fin ray ele-
ments, teeth acrodin caps, and vertebral centra.
They lack diagnostic features to allow further iden-
tification. On top of the two-scale morphotypes pre-
viously described, seven other ganoid scale
shapes are represented, although no species iden-
tification could be made. Based on multiple previ-
ous studies, it is approved that ganoid scales are
assigned to non-teleost fish (Buscalioni et al.,
2008), with some Teleosteomorpha taxa displaying
ganoid scales (Arratia, 2015; Arratia and Schultze,
2024). Thus, every individual ganoid scale not
assigned to Gyrolepis sp. is tentatively attributed to
non-teleostean Actinopterygii without going further
in the identification process.

Class AMPHIBIA Linnaeus, 1758
Order TEMNOSPONDYLI Zittel, 1888
Family PLAGIOSAURIDAE Abel, 1919
Genus GERROTHORAX Nilsson, 1934
Gerrothorax pulcherrimus (Fraas, 1913)

(Figure 5A)

Specimens referred. NHMD–1811685 – orna-
mented skull fragment; NHMD–1811821 – orna-
mented skull fragment.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
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Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. Bone fragment with tubercular orna-
mentation. The tubercules are conical structures
with smooth surfaces.
Remarks. The bone lacks any anatomical feature
other than the tubercular ornamentation necessary
to identify it. This type of ornamentation is typical of
the dermal bone of the skull of Plagiosaurinae
since similar ornamentation has been noted in Ger-
rothorax pulcherrimus, notably the skull, the mandi-
ble, and the pectoral girdle, with the other
members of Plagiosaurinae Abel, 1919 (Jenkins et
al., 2008). However, it displays more prominent
tubercles (pustular), as can be seen in several
specimens used to reconstruct the skull of G. pul-
cherrimus (e.g., MGUH 28923 and MGUH 28925
in Jenkins et al., 2008). Of all temnospondyl
remains of Greenland, only Gerrothorax displays
such ornamentation (Jenkins et al., 1994). In addi-

tion, the context of age and location of the speci-
men is consistent with previous discoveries of the
species in three other localities in the basin:
MacKnight Bjerg, Sydkronen, and Lepidopteriselv
(Jenkins et al., 1994; Marzola et al., 2018). Consid-
ering the pustular aspect of the ornamentation,
without any continuous ridges, NHMD–1811685
could belong to a large specimen (Schoch and
Witzmann, 2011).

Temnospondyli indet. 
(Figure 5B-G)

Specimens referred. NHMD–1811686 – tooth;
NHMD–1811687 – dentary; NHMD–1811688 –
tooth; NHMD–1811822 – tooth; NHMD–1811823 –
tooth; NHMD–1811824 – tooth; NHMD–1811825 –
tooth; NHMD–1811826 – tooth; NHMD–1811827 –
tooth; NHMD–1811828 – tooth; NHMD–1811829 –
tooth; NHMD–1811830 – tooth; NHMD–1811831 –
tooth; NHMD–1811832 – tooth; NHMD–1811833 –
tooth; NHMD–1811834 – tooth; NHMD–1811835 –

FIGURE 5. Fossil material of temnospondyls from Tait Bjerg, Jameson Land Basin. A, Gerrothorax pulcherrimus,
ornamented skull fragment (NHMD–1811685); B-C, Temnospondyli indet., mandible (NHMD–1811687); D-E, Temno-
spondyli indet., isolated tooth (NHMD–1811686); F-G, Temnospondyli indet., isolated tooth (NHMD–1811688). Figures
A in dorsal view; B in lateral view; C in occlusal view; D in lingual view; F in labial view; E and G in mesio-distal view.
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tooth; NHMD–1811836 – tooth; NHMD–1811837 –
tooth; NHMD–1811838 – tooth; NHMD–1811839 –
tooth; NHMD–1811840 – maxilla.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. More than 20 temnospondyl remains
are reported here. Most of these remains are teeth
and two jaw fragments that are too poorly pre-
served for further identification.

Jaw fragments (Figure 5B-C): There are two jaw
fragments. The first, NHMD–1811687 is a den-
tary of 2 cm long, 2--4 mm wide and 0.5--1 cm
high (Figure 5B). The anterior part is broken
ventrally. In occlusal view, 14 teeth emplace-
ments are visible with the crown base. All the
teeth show folds (Figure 5C). Teeth are circular
in cross-section, 2 mm wide. However, only the
base is preserved, preventing them from further
description. The second jaw fragment is too
damaged to identify what bone it is accurately.
The circular structures with a similar pattern
representing the dentary might suggest it was a
tooth-bearing bone of a temnospondyl; how-
ever, we cannot determine whether it is a maxil-
lary or a dentary.

Teeth (Figure 5D-G): The 20 isolated teeth are con-
ical and display longitudinal grooves on the
lower portion of the crown surface. These teeth
are conical, massive, weakly lingually curved,
and asymmetrical. The labial surface is more
convex in lateral view and rounded in cross-
section than the lingual surface. On both mesial
and distal sides, the carina exhibits sharp
edges. The folds run from the base to the mid-
dle of the crown surface but never to the upper
part. They vary significantly; the largest tooth
has a crown height of 1.7 cm long and a crown
base of 75 mm long and 0.6 mm wide; the
smallest has a crown height of 3 mm long and a
crown base of 2 mm long and 1.5 mm wide.

Remarks. The longitudinal grooves on the isolated
teeth and the folds in the teeth of the jaw are typi-
cal of temnospondyls, known to possess laby-
rinthodont teeth. The infolding of their enamel and
dentine results in longitudinal grooves on the lower
part of the teeth (Kowalski et al., 2009; Rinehart
and Lucas, 2013). Many temnospondyls have been
found in the Late Triassic of Jameson Land, such
as Aquiloniferus kochi, Selenocara groenlandica,
Stoschiosaurus nielseni, Tupilakosaurus heilmani,

Cyclotosaurus naraserluki, and Gerrothorax (Mar-
zola et al., 2018), which has already been men-
tioned earlier. The material is only referred to as
Temnospondyli indet. since it does not have any
characters, allowing a deeper identification.

Class REPTILIA Laurenti, 1768
Clade ARCHOSAURIFORMES Gauthier, 1986

Clade PHYTOSAURIA Jäger, 1828
Family PARASUCHIDAE Lydekker, 1885
Genus MYSTRIOSUCHUS Fraas, 1896

cf. Mystriosuchus alleroq López-Rojas et al. 2022 
(Figure 6A-C)

Specimens referred. NHMD–1811690 – tooth;
NHMD–1811691 – tooth; NHMD–1811841 – tooth;
NHMD–1811842 – tooth; NHMD–1811843 – tooth;
NHMD–1811844 – tooth; NHMD–1811845 – tooth;
NHMD–1811846 – tooth; NHMD–1811847 – tooth;
NHMD–1811848 – tooth; NHMD–1811850 – tooth;
NHMD–1811851 – tooth; NHMD–1811852 – tooth;
NHMD–1811853 – tooth; NHMD–1811854 – tooth;
NHMD–1811855 – tooth; NHMD–1811856 – tooth;
NHMD–1811857 – tooth; NHMD–1811858 – tooth. 
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. At least 19 isolated teeth have been
identified as phytosaur teeth, including NHMD–
1811690 and NHMD–1811691. They are conical,
slightly compressed labio-lingually on the carina,
forming sharp edges on the mesial and distal mar-
gins. No strong curvature distally is visible for most
teeth observed from this site because only the api-
cal parts are present, except for NHMD–1811690
(Figure 6A). The cross-section varies from D-
shaped to oval-flattened, with strong edges slightly
closer to the lingual side (Figure 6B). Most pre-
served specimens consist only of the upper parts
of teeth, shaped as an isosceles triangle in lingual
or labial views with a long base. Due to bad preser-
vation, apex is not always present, or only frag-
ments of the crown are conserved. The size varies
significantly between specimens; the largest tooth,
NHMD–1811690, is 6 mm high and has a crown
base of 8 mm long and 5 mm wide. NHMD–
1811691 is a bit smaller, 5 mm high with a crown
base of 4.5 mm long and 2 mm wide. Few speci-
mens preserved their serrated carinae. NHMD–
1811691 possesses serration on a 1.5 mm mesial
margin towards the crown apex. Even though the
denticles are complicated to distinguish as there is
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no clear separation, the preserved denticles are
domed-shaped and wider than high (Figure 6C). 
Remarks. The teeth of phytosaurs have already
been mentioned in Tait Bjerg (Jenkins et al., 1994)
but were barely described back then. Then,
another specimen has been described but without
teeth associated to the material (Mateus et al.,
2014). Today, specimens observed here can be
compared to Mystriosuchus alleroq, a phytosaur

recently described in the Jameson Land Basin
(López-Rojas et al., 2022), whose heterodont teeth
have been studied. However, the specimens in this
study are poorly preserved, preventing us from
pushing further the description (e.g., serration den-
sity). Thus, NHMD–1811690 could be assigned to
the posterior maxilla region due to its rather flat-
tened and stocky appearance and oval cross-sec-
tions. It is more difficult to determine the

FIGURE 6. Fossil material of reptiles from Tait Bjerg, Jameson Land Basin. A-B, Mystriosuchus alleroq, tooth (NHMD–
1811690); C, Mystriosuchus alleroq, tooth (NHMD–1811691); D-E, Doswelliidae indet., osteoderm (NHMD–1811719);
F-H, Clevosauridae indet., left maxilla (NHMD–1811692); I-K, Clevosauridae indet., right maxilla (NHMD–1811693).
Figures A, C, F and I in lateral view; B in cross-section; D in external view; E in internal view; G and J in medial view; H
and K in ventral view.
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anatomical tooth position of NHMD–1811691 since
an important part from the middle crown to the
base is missing. However, from its slightly D-
shaped cross-section and straight lingual and labial
faces, it could be assigned to the posterior premax-
illa set. Still, based on their morphology and the
recently described M. alleroq, these teeth are ten-
tatively assigned to this species considering the
anatomy and geographical and geological context.
Because of the absence of diagnostic tooth char-
acters, we can only assign them to cf. M. alleroq.

Clade PROTEROCHAMPSIA Bonaparte, 1971
Clade DOSWELLIIDAE Weems, 1980

Doswelliidae indet. 
(Figure 6D-E)

Specimens referred. NHMD–1811719 – osteo-
derm.
Locality. From site 62/91/G, western side of Tait
Bjerg, Jameson Land, East Greenland (71°28´34´´
North 22°40´43´´ West).
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. Missing its edges, the osteoderm is
sub-rectangular. Its dorsal surface is ornamented
by a prominent keel running all along the plate and
more than 20 central regular pits of subequal size
and contour on two-thirds of the total length of the
osteoderm (Figure 6D). The remaining third, the
anterior articular lamina, is a smooth surface
devoid of pits with a less prominent keel, thinner
than the rest of the plate. The internal surface is
convex and crossed by longitudinal striations bifur-
cating to the centre, corresponding to the position
of the keel (Figure 6E).
Remarks. Since phytosaurs are known with the
recently described M. alleroq, it might seem logical
to attribute this osteoderm to that species. López-
Rojas et al. (2022) described four morphotypes of
osteoderms in their supplementary data. We imme-
diately refute the fourth morphotype hypothesis
due to the obvious different ornamentation
between them and NHMD–1811719, as it consists
of small, interconnected ridges in the fourth mor-
photype. The second morphotype is characterised
by a dorsal keel near the medial edge, while it is
present in the middle of the dorsal surface in
NHMD–1811719. Both the first and third morpho-
types display a central mid-dorsal keel, however,
the first morphotype keel is more sub-circular and
not as prominent and marked as in NHMD–
1811719. Regarding the third morphotype, it dis-
plays strong lateral projections giving a triangular

shape to the osteoderm, which are not present in
NHMD–1811719. Moreover, pits in osteoderms of
M. alleroq are irregular in size contrary to the regu-
lar ones in NHMD–1811719. 

Another group of vertebrates wearing osteo-
derm in the Triassic of Greenland is Aetosauria,
represented by Aetosaurus ferratus Fraas, 1877
and Paratypothorax andressorum Long and
Ballew, 1985 (Jenkins et al., 1994), both speci-
mens preserved with some osteoderms. Osteo-
derms of A. ferratus are ornamented with
“radiating, oblong, closely, appressed grooves on
smooth-surfaced plates”, while in P. andressi they
display “an eccentrically placed eminence and radi-
ating groves” (see Jenkins et al., 1994). The differ-
ence in ornamentation between Aetosauria and
NHMD–1811719 immediately refutes the attribu-
tion of the latter to the said group.

Another possibility could be Aetosauriformes
such as Revueltosaurus callenderi Hunt and
Lucas, 1989 with dorsal paramedian osteoderms
(PEFO 34561 and PEFO 42442) described by
Parker et al, (2021) as “ornamented with a random
pattern or incised circular and oblong pits and hav-
ing a distinct raised anterior bar along the antero-
dorsal edge”. NHMD–1811719 differs by the regu-
larity of its pits and the presence of a more promi-
nent dorsal keel. In R. callenderi, there are also
caudal osteoderms (PEFO 34561) which are
remarkable for a sharp, raised keel, much more
than in NHMD–1811719, but a weak pits ornamen-
tation (Parker et al., 2021), contrary to NHMD–
1811719 which has at least two rows of pits on
both side of its keel. 

The specimen is comparable to the osteo-
derm of Doswelliidae, a group of non-Archosauria
archosauriform known from the Middle Triassic to
Upper Triassic in North America, Germany, Poland,
and South America (Sues et al., 2013; Czepiński et
al., 2023). The clade has two unambiguous syn-
apomorphies among non-Archosauria archosauri-
form on the osteoderm established by Desojo et al.
(2011): (1) ornamentation coarse, incised, and
composed of central regular pits of equal size and
(2) the presence of an unornamented anterior artic-
ular lamina. The description seen before does
match these two synapomorphies. The clade is
represented in the Norian by one species, Doswel-
lia kaltenbachi Weems, 1980 from the Chinle For-
mation (USA) (Parker and Barton, 2008; Parker et
al., 2021). It is the closest to our specimen, both in
space and time. The only species known in Europe
is Jaxtasuchus salomoni Schoch and Sues, 2014,
from the Ladinian of Erfurt Formation, Germany
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(Schoch and Sues, 2014) and in the Lower Keuper
of Poland (Czepiński et al., 2023). The difference
that can be noted between Jaxtasuchus and our
material is that the dorsal keel of NHMD–1811719
seems to develop anteriorly, covering the lamina,
while in Jaxtasuchus, the anterior articular lamina
is flat and smooth. Despite this, and due to the
small amount of material available, only one osteo-
derm, we keep the identification as Doswelliidae
indet. since more material is required to go further
in the identification.

Superorder LEPIDOSAURIA Haeckel, 1866
Order RHYNCHOCEPHALIA Günther, 1866
Suborder SPHENODONTIA Williston, 1925

Family CLEVOSAURIDAE Bonaparte and Sues, 
2006

Clevosauridae indet. 
(Figure 6F-K)

Specimens referred. NHMD–1811692 – left max-
illa; NHMD–1811693 – right maxilla.
Locality. From site 62/91/G and 64/91/G, western
side of Tait Bjerg, Jameson Land, East Greenland
(71°28´34´´ North 22°40´43´´ West). 
Horizon and age. Thin bone bed in Carlsberg
Fjord Member of the Ørsted Dal Formation in the
Fleming Fjord Group. Late Triassic (Norian).
Description. The first specimen, NHMD–1811692,
is a section from the left maxilla, measuring 3.95
mm long, 0.85 mm wide, and 1.3 mm high without
the teeth (Figure 6F-H). Its anterior and posterior
margins are both missing. During previous prepa-
ration, the specimen was fixed on a nail by a glue
bubble, preventing any description of the dorsal
margin. To avoid damaging it, it is kept as is. In the
lateral view, the maxilla is partially covered by sedi-
ments, (Figure 6F). The medial surface is smooth
and displays a thick layer that forms a ledge at the
bases of the teeth (Figure 6G-H). The ledge is 0.48
mm long labio-lingually. It bears five acrodont
teeth, circular in cross-section and with rounded
tips, attached to a smooth and thin secondary
bone. Their base is elongated anteroposteriorly
due to posteromedial flanges, visible in lateral and
occlusal views (Figure 6G-H). Except for the
rounded apex resulting from use, the lack of
important wear patterns on the specimen indicate it
must be a juvenile or a sub-adult individual. The
average dimensions of the teeth are 0.47 mm long
mesio-distally and 0.37 mm wide labiolingually at
the crown base and 0.52 mm high for the crown
height.

NHMD–1811693 is a tooth-bearing bone, a
right maxilla. It measures 2.25 mm long, 1 mm

wide and 1.5 mm high (Figure 6I-K). The shape of
the anterior extremity suggests that it is the most
anterior part of the bone, showing the first four
maxillary teeth (Figure 6I, K). Its dorsal margin is
broken, as is the posterior part. The lingual and
labial edges deviate from each other as they
approach the dorsal margin (which is absent). In
the dorsal view, the internal structure of the bone is
visible, characterised by spongiosis. The dorsal
part is concave. Four acrodont conical additional
teeth are present on the bone. They are circular in
cross-section, slightly extended anteroposteriorly,
with sharp triangular posteromedial flanges (Figure
6I-J). They are sharper and higher than the previ-
ous specimen but still rounded at the tip. Similarly,
they have no sign of wear pattern, suggesting it is a
sub-adult considering the additional teeth. The
teeth measure, on average, 0.5 mm long and 0.25
mm wide at the base, and 0.5 mm high.
Remarks. The two specimens were previously
identified and mentioned as Sphenodontia indet.
by Jenkins et al. (1994). NHMD–1811692 was
found in association with two premolariform teeth
of Kuehneotherium sp. (Jenkins et al., 1994) of the
Carlsberg Fjord Member, while NHMD–1811693
was with eight teeth of the same species in a dolo-
mitic limestone at the top of Tait Bjerg, correspond-
ing to the Tait Bjerg Member (Jenkins et al., 1994).
Both specimens are considered as maxilla frag-
ments, NHMD–1811692 being the middle part as
the three most anterior teeth are hatchling teeth
while the two last are additional ones, and NHMD–
1811693 would be the part that articulate with the
jugal, indicated by the concave dorsal surface (see
Chambi-Trowell et al., 2021). Both specimens
show multiple features that are typical of spheno-
dontians. First, the presence of an acrodont denti-
tion is a typical trait of the group (Hsiou et al., 2019;
Chambi-Trowell et al., 2021). Then, the secondary
bone at the base of the marginal dentition of
NHMD–1811692 is characteristic of sphenodon-
tians (Williston, 1925; Hsiou et al., 2019). However,
the secondary layer of the first specimen is very
thick compared to other specimens. Still, a similar
condition seems to be present in a juvenile speci-
men (UFRGS-PV-0613-T) of Microsphenodon
bonapartei Chambi-Trowell et al., 2021, from the
Late Triassic of Brazil (Romo-de-Vivar-Martínez et
al., 2021: figure 4b-c, p. 5). NHMD–1811693 does
not have a secondary bone, making it difficult to
identify it accurately. The alternation in size of the
hatchling teeth is also characteristic of sphenodon-
tians (Harrison, 1901; Fraser, 1988). The postero-
medial flanges are present in many
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sphenodontians, particularly the species of Clevo-
saurus Swinton, 1939 (Sues et al., 1994; Säilä,
2005; Jones, 2006a; Romo-de-Vivar-Martínez and
Bento Soares, 2015; Hsiou et al., 2015, 2019;
O’Brien et al., 2018). The shape of the teeth and
the sharp posteromedial flanges are according to
the omnivorous or carnivorous diet of clevosaurs
(Jones, 2006b; Rauhut et al., 2012; Martínez et al.,
2013). NHMD–1811692 and NHMD–1811693 are
similar to juvenile Clevosaurus maxillae from the
Triassic of Britain and Brazil, displaying the same
type of dentition (Fraser, 1988, figure 40; Romo-
de-Vivar-Martínez and Bento Soares, 2015, figure
4f-g; Romo-de-Vivar-Martínez et al., 2021, figure
4b-c). Based on these similarities with clevosaurs,
we tentatively assign these two specimens to Cle-
vosauridae.

DISCUSSION

Of the 950 specimens photographed, only 840
have been identified to the class. Throughout the
collection, chondrichthyan is the most common
(~68% of all material), primarily due to Hybodon-
tiformes remains (~60%). Actinopterygians (~14%)
are less represented, while tetrapods (~6%) are
rare. The last 11% are the indeterminate material
that could not be assigned to any taxa. Tait Bjerg
shows great diversity, as most vertebrate groups
are present, including mammals described by Jen-
kins et al. (1994) (Table 1). It also yields a dozen
coprolite specimens present in the collection.
Despite this taxonomic diversity, many specimens
remain to be identified, and other areas need to be
treated appropriately in relation to the study of
microvertebrates. 

Deposition of the Late Triassic Fleming Fjord
Group in the Jameson Land Basin occurred in a
large lake system that evolved from semi-perennial
to ephemeral and finally back to perennial (Clem-
mensen et al., 2020). Rivers brought coarse-
grained sediments from source areas northwest of
the basin to the lake system. Lake deposition
lasted from about 220 Ma to about 209 Ma, while
deposition of the vertebrate-bearing Carlsberg
Fjord Member took place between 214 and 211 Ma
(Kent and Clemmensen, 2021; Mau et al., 2022).
Fossil evidence, including a rich terrestrial verte-
brate fauna including amphibians, mammals and
dinosaurs (e.g., Jenkins et al., 1994), seemed to
underline the strictly continental nature of the
basin. The presence of hybodontiforms, such as
Lissodus lepagei, known as freshwater sharks,
reinforces the hypothesis of the lake system. How-
ever, Saurichthys is known to have a global distri-

bution in both freshwater and marine environments
(Romano et al., 2012; Kligman et al., 2017), and
Gyrolepis might have had a lower tolerance to
freshwater than the former (de Lange et al., 2023).
Therefore, the last two taxa support the hypothesis
of occasional connections to the sea during the ini-
tial and final phases of lake evolution, as sug-
gested by Clemmensen (1980a).

Identifying Hybodontiformes teeth was the
most difficult struggle in this study due to size,
shape and character variations. Many specimens
are too eroded to allow an accurate identification
beyond hybodontiform. Others are preserved
enough to display characters but lack the details to
confirm their morphotype. Indeterminate teeth
could not be precisely assigned, as they are similar
to L. lepagei and L. cf. Lissodus minimus. On top of
the morphological complexity of the teeth from
Greenland, Lissodus phylogenetic position is unre-
solved among Hybodontiformes because of shared
characters with both Lonchidiidae and Acrodonti-
nae, the former showing a significant disparity, with
delicate, thin teeth or wide and low crushing teeth
(Rees, 2008; Stumpf and Kriwet, 2019). Hence,
intermediate forms between each morphotype pre-
vent accurate identification. 

On another point concerning Lissodus,
although it has been proven that L. minimus and L.
lepagei are two different species and not an onto-
genetic sequence, the differentiation between them
often seems confusing. The confirmed presence of
L. lepagei in France and Luxembourg (Duffin,
1993a, 1993b; Cuny et al., 1998) suggests a very
restricted distribution in Western Europe, unlike L.
minimus. However, this new occurrence in Green-
land, in addition to that possible one in Spain (Pla
et al. 2013), leads us to rethink a more extensive
distribution and, if possible, to review the Norian
and Rhaetian fossil record in other European coun-
tries. Another possibility to explain this absence
could be an identification bias in the publications of
recent years. For example, L. lepagei has never
been observed in vertebrate assemblages from the
Rhaetian described recently, despite several speci-
mens sharing morphological similarities and char-
acters in common with L. lepagei (see Korneisel et
al., 2015; Norden et al., 2015; Slater et al., 2016;
Cross et al., 2018; Moreau et al., 2021; de Lange
et al., 2023). It is, therefore, potentially probable
that these specimens from Rhaetian of England,
identified as anterior teeth of L. minimus, could be
teeth of L. lepagei, but further study needs to be
done.
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More importantly, Jenkins et al. (1994) already
reported the presence of indeterminate hybodont
sharks, Saurichthys and Gyrolepis, although no
descriptions or pictures are available. Yet, the
authors did not mention the presence of Lissodus
lepagei or Rhomphaiodon. This is the first time
Lonchidiidae, Synechodontiformes, and Doswellii-
dae have been reported and described in Green-
land. The two first are well documented in the
Triassic of Europe (Duffin and Gaździcki, 1977;
Duffin and Delsate, 1993; Bernardi et al., 2010;
Allard et al., 2015; Antczak et al., 2020; Moreau et
al., 2021). The presence of temnospondyls is not a
surprise since expeditions of Greenland have
revealed multiple well-preserved specimens from
the expeditions that have been previously reported
and described (Marzola et al., 2017b, 2018). Phy-
tosaur remains have already been registered in
Jameson Land Basin, to which can be added
Mystriosuchus alleroq, with a nearly complete
mandible as a holotype recently published (López-
Rojas et al., 2022). 

The presence of rhynchocephalians has
already been reported, although not studied yet.
The possible affiliation to Diphydontosaurus or
other basal rhynchocephalian might suggest that
the two first specimens mentioned by Jenkins et al.
(1994) could be referred to as similar taxa. Plus,
those rhynchocephalian specimens are associ-
ated with specimens of Lissodus, Rhomphaiodon,
Saurichthys, and Gyrolepis, comparable with Eur-
asian species (Wenz, 1967; Duffin and Gaździcki,
1977; Chen et al., 2007; Allard et al., 2015; Keeble
et al., 2018). It is congruent with the hypothesis of
a strong relationship between the Eurasian and
Greenland faunas, at least for the Jameson Land
Basin and its surroundings and adds new informa-
tion on the palaeogeographical and palaeolatitudi-
nal distribution of Late Triassic faunistic provinces
(Jenkins et al., 1994; Marzola et al., 2017c, 2018;
Clemmensen et al., 2015; Agnolin et al., 2018;
Marzola, 2019; Pawlak et al 2020).

CONCLUSION

The microvertebrate assemblage in this study
yielded more than 900 specimens mainly from site
62/91/G, in the Carlsberg Fjord Member of Tait
Bjerg, Jameson Land, East Greenland, recording
the substantial diversity of the Carlsberg Fjord
Member vertebrates, with the main Triassic clades

represented. Most specimens were identified but
more than 120 specimens could not be identified to
genus or family level. The result of this work
strongly supports the hypothesis that the relation-
ships between faunas from Greenland and Eurasia
highlight the importance of detailed studies of
microvertebrate assemblages of ancient bone
beds. Overall, the Jameson Land Basin Norian
aquatic fauna is comparable to coeval European
and Asian faunas, predominantly composed of
sharks (Hybodontiformes and Synechodon-
tiformes) and bony fishes (Saurichthyiformes and
Palaeonisciformes), represented mainly by teeth.
This is the first time Synechodontiformes, Lonchidi-
idae, and Doswelliidae have been reported and
described in Greenland. Until this work, there was
no extensive study of Jameson Land Basin
microvertebrate assemblage other than mammals
undertaken by Jenkins et al. (1994). For this rea-
son, this work aimed to point out the richness of
Jameson Land Basin fauna, presenting the aquatic
fauna and tetrapod remains ignored before such as
hybodontiforms, doswelliids, and clevosaurids.

The study of the microvertebrate fauna of
Jameson Land Basin has reinforced the previous
hypothesis of European connection and faunal
exchange, with a closer look into the smaller speci-
mens of previously known and unknown taxa. 
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