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Fig. 9. Sauropodomorph tracks from the Track Mountain locality: (a) bipedal trackway set in a relatively narrow
gauge; (b) photogrammetric 3D model of the trackway, enhancing the shape and features of the track; and (c) the same

trackway without texture enhancing the profile of the tracks.

Sauropodomorph tracks

Three different sauropodomorph trackways were
partly excavated and measured at the Track Moun-
tain locality (Figs 9 & 10). The first type of trackway
is bipedal with rounded pes and weak indications
of outwards-rotated claws. One shows a weak
impression in front of the pes that could indicate
the presence of a thin semilunate-shaped manus.
The pes length is around 38 cm long and 35 cm
wide (Fig. 9). The second type is quadrupedal,
with an extreme degree of heteropody. The pes is
elongated, on average 42 cm long and 15 cm wide,
with indications of outwards-rotated, short claws.
The manus prints are situated immediately in
front of the pes and measure about 11 cm long and
16 cm wide. The pattern is narrow gauge (Fig.
10a). The third track type is bipedal, with tetradactyl
pes prints. The digits are inwards rotated, are long
and narrow, and terminate in impressions of sharp
claws (Fig. 10b, c).

Archosaur tracks

Several slabs with abundant small morphs of Bra-
chychirotherium were recovered (see Klein et al.
2015), with well-preserved manus and pes tracks
no larger than 2.2 and 4.5 cm, respectively.

Thrombolites/ stromatolites

Upto 13 biochemical accretionary structures (throm-
bolites or stromatolites) were found and samples
collected at 71824.906 N, 22833.160 W in upper-
most Tail Bjerg Beds a few metres below the base of
the Kap Stewart Formation (Fig. 11a). These cylin-
drical structures encrusted around tree branches or
submerged roots, which are now dissolved and
replaced by coarse sandstone preserving natural
casts including branching twigs (Fig. 11b). The bio-
mat growth was accretionary from the surface of the
tree to the periphery. The largest thrombolite /stro-
matolite sample was 70 cm long and 18.5 cm in
total diameter, and enclosed a tree trunk 8 cm in
diameter (Fig. 11c). Some examples have the ends
also covered with thrombolite/stromatolite. The
layers suggest different original inclinations of the
trees, from horizontal to subvertical. We interpret
this preservation as a shallow water body that
flooded a forest, creating favourable conditions for
microbial mat growth.

Discussion and conclusions

The vertebrate fauna of the Fleming Fjord For-
mation is abundant and taxonomically diverse,
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Fig. 10. (a) Quadrupedal trackway with extreme heteropody and large banana-shaped pes tracks, with outwards-
rotated claw impressions. (b) Biped trackway with tetradactyl tracks with inwards-rotated digits. (c) Interpretative

sketch of (b).

including fishes, amphibians, turtles, phytosaurs, an
aetosaur, a pterosaur, dinosaurs and early mammali-
forms (Jenkins et al. 1994, 1997,2001, 2008; Gatesy
et al. 1999). The association of several vertebrate
genera (e.g. Aetosaurus, Cyclotosaurus, Plateosau-
rus) in the Fleming Fjord Formation matches that of
well-known late Norian faunas from central Europe
(i.e. Germany), but the Greenland material adds sig-
nificant new information to our understanding of the
palaeogeographical and palaeolatitudinal distribu-
tion of Late Triassic faunal provinces. The verte-
brate fauna provides support for the inference of a
late Norian—early Rhaetian age for the Fleming
Fjord Formation. The Fleming Fjord vertebrates

lived in and around a lake palacoenvironment (Jen-
kins et al. 1994; Clemmensen et al. 1998).

A re-examination of the palacontology and
sedimentology of the Fleming Fjord Formation in
2012 provided new material of phytosaurs, a second
turtle specimen and new specimens of cf. Plateosau-
rus. Phytosaurs are a group of aquatic predators
common worldwide in the Late Triassic, but their
occurrence in Greenland had previously been uncer-
tain. The new discoveries include well-preserved
partial skeletons that show the occurrence of four
individuals in three size classes.

The number of theropod tracks encountered
at the localities of Lepidopteriselv and Track
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Fig. 11. (a) In situ stromatolite/trombolite orientated subvertically into the substrate. The central cavity is filled with
sandstone. (b) The inner side of the stromatolite/trombolite has preserved an impression of the tree branch or root
around which it was growing. (¢) The specimens found were up to 70 cm in height and 18 cm in diameter.

Mountain can safely be counted in the thousands
along several horizons up through the succession.
Such high numbers are remarkable when compared
with the fact that no unequivocal theropod bones or
teeth have been recovered and/or identified in the
Fleming Fjord Formation. This enigmatic disparity
in the abundance of theropod tracks and the absence
of bones is yet to be understood, but may, perhaps,
be explained by two reasons: (1) theropods were
truly scarce but very active, thus each individual
produced thousands of tracks during its lifetime
while patrolling the lake shore; and (2) the sedimen-
tological and geochemical conditions for bones
and track preservation are different. This second
option is less supported owing to the presence of
well-preserved skeletons of other clades, such as

sauropodomorphs and phytosaurs. However, skele-
tal remains of prosauropods are relatively com-
mon compared to the few finds of sauropodomorph
trackways in the area. Furthermore, all discovered
sauropodomorph tracks derive from large individ-
uals, whereas much smaller, not yet fully grown,
individuals constitute a large part of the fossil
bone record.

The investigations show the presence of at least
three different sauropodomorph trackmakers, two
of which had a bipedal stance and one quadrupedal
with pronounced heteropody. Further findings sug-
gest the presence of a fourth sauropodomorph,
with rounded elephantine feet and a narrow track-
way pattern (NiedZwiedzki ef al. 2014). In compar-
ison, all of the excavated skeletal material seems to
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belong to cf. Plateosaurus. (Jenkins et al. 1994;
Mateus et al. 2014). This demonstrates that the
Fleming Fjord dinosaur fauna is much more diverse
than that which is known from the skeletal record,
and that future excavations and investigations are
needed in order to understand the complete pic-
ture of the Late Triassic continental ecosystem in
Greenland.
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