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FELE Supratemporal fenestra breadth 9 mm
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A NEW SPECIES OF ALLIGATOR FROM
SHANWANG, SHANDONG
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Summary

A crocodilian specimen is described and identified as a new species of Aflligator in present
paper. The material was collected from the Middle Member of the Shanwang Formation,
Linqu County, Shandong Province by the members of the Linqu Paleontological Museum in
1984. Nearly 40 taxa of fossil vertebrates, including fishes, amphibians, reptiles, birds and mam-
mals, have been reproted from this Miocene locality since 1930’s (Yian et al. 1983, Qiu et al. 1986).
Within the vertebrate fauna the fossil mammals and fishes are very rich, but the others are re-
latively rare. This is the first record of a crocodilan from the diatomaceous quarry of Shanwang.

Genus Alligator Curvier 1817
Species A.. luicus sp. nov.

Type An almost complete skull with part of lower jaws in occlusion and very indistinct
postcranial skeleton.

Locality and horizon  Shanwang Linqu County Shandong province. Middle shan-
wang Formation, Middle Miocene.

Diagnosis Skull small, short and wide, with blunt snout being wider than long, and
shorter than the length of orbital and post-orbital region. Cranial sculpture developed, but
preorbital ridges absent. Supratemporal [enestra large and oval. The contact of maxilla and
prefrontal, nasal and lacrimal in form of opposite vertical angle separtely.

Description The skull is almost complete, and exhibits clearly typical alligator’s charac-
ter. It is very broad and short, with the proportion 62.9% of its breadth (at the level of poste-
rior border of cranial table) to its length. The snout is broad and short too, and wider than
long (the snout length 50 mm, the basal breadth 55 mm).

The premaxilla elevates smoothly from the snout margin to the external nares, but does not
form a circle ridge around nares. The posterior process of premaxilla extends back to meet
the nasals. The maxilla is large and broad. It shows very weak constriction in superior view
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and faint undulation in lateral view. The maxilla and prefrontal come into contact with each
other in a point, which appears to form a pair of opposite vertical angle, and does not exclude
the lacrimal from contact with the nasal. The short suture of the nasal with the maxilla is in
higher position than the midline, in which both nasals meet. But in longitudinal the nasal
does not show any elevation at both anterior and posterior ends. The anterior end of Jacrimal
is at the same level of prefrontal’s anterior end, although the prefrontal is larger than the lacri-
mal. The short suture of the prefrontal with the lacrimal elevates slightly :0 makes the surface
of the prefrontal obligue inwards, but the lacrimal outwards. This small elevation may be the
primary stage of preorbital ridges, which are present in A. sinensis and A. mefferdi.

The frontals are completely excluded from the edge of the supratemporal fenestrae. By com-
parison with the breadth of skull the inierorbital plate is relatively narrow, and situated in a hig-
her level than the base of snout. There is a distinct drop from the interorbital plate to the snout,
but a transverse ridge between them is absent. The parietal is large in longitudinal and transverse
direction and occupied slightly more than one-third of posterior border of the cranial table.
As compared with large parietal and supratemporal fenestrae the postorbital and squamosal are
relatively small. The breadth of anterior border of cranial table is equal to that of postertor one
as in juveniles of A. sinensis.

The jugal is situated in a lower level than the frontal, that makes the orbital face dorsally
and slightly laterally even though the skull is extremely flat. Correspending to the flattened
skull, the main ramus of quadrate extends backward almost horizontally, and only a small por-
tion exceeds beyond the posterior border of cranial table. The axis of quadrate condyle is
horizontal too.

The character if skull in posterior and ventral view could not be described in detail for the
crush and distortion. ‘

The anterior parts of lower jaws and posterior part of left ramus are preserved in occlusion
with the skull. Several points could be detected. (1) The symphysis extends back to the level of the
fifth dentary tooth as in A. sinensis, instead of the third as in A. mississippiensis. (2) The sple-
nial appears to be included in the mandibular symphysis. (3) The external mandibular fenestra
is long and narrow. (4) The preserved part of articular indecates the presence of a short re-
troarticular process, even though the posterior end is missing.

There are apperently 5 premaxillary teeth in each side. Within them the first, second and
fifth are considerably small, while the fourth is the largest one. They are slightly curved inward,
compressed oval in cross section, and are distinctly bladed on its anterior and posterior edges.
There are faint, irregular rugose striations on the surface of crown. Most maxillary and dentary
teeth are lost, so exact dentation formula is unknown. The second tooth present on left maxilla,
is an immature that had recently replaced a predecessor. It is similar to premaxillary ceeth in
shape and character, but is slightly wider and more distinctly striated. The last four teeth on left
maxilla are present, they are stout and low crowned, with more close striation, and are imbeded
in a confluent groove. The anterior dentary teeth are present, but hided under the upper denta-
tion. They are spaced moderatly far apart from each other, and are stretiched upward and for-
ward. When the jaw was closed, they must be interdigitated with the premaxillary teeth.

Discussion The specimen describzd is indisputable an alligator and appears to represent
an immature individual. It resembles the juvenile of living species, A. sinensis in several re-
spects— the extremely short and wide skull; the large orbit, which is 29% of skull length; the
equal breadth of anterior and posterior border of cranial table; the shape and size of supra-
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temporal fenestra; the oblique anterior dentary teeth, which are interdigital with the premaxil-
lary teeth when the jaw is closed. But the differences between them are present conspicuously.
In A. luicus, as mentioned above, the snout is wider than long, while in a same sized A. sinensis
the snout is longer than wide. In contrast to a middle ridge and a preorbital ridge system in
A. sinensis, there exist not an oBvious preorbital ridge in A. luicus.

The closest species to A. luicus is A. megrewi, which was collected from Marseland Forma-
tion, uppermost Lower Miocene of Nebraska. 4. mcgrew: has not a preorbital ridge either, and
with the snout wider than long. Burt it is well distinguished from A. luicus by having a dis-
tinct bordering ridge of external nares, and a wide supratemporal fossae, which are wider than
the outer bars of bone and the middle parietal bar.

As mentioned above the Shanwang alligator is an immature individual, by the characters of
its skull it differs not only from other species of Alligator, but also from the same sized 4. sinen-
sis and A. megrewi, and definitly indicates a new species of Alligator. The species name 1is
given from the short name of Shandong, where the specimen was collected.

It was suggested by Steel (1973) that the North American Miocene Alligaror, short snouted
A. thomsoni could have been antecedent to an unknown species which spread into Asia and be-
came the progenitor of A. sinensis. The discovery of new species, A. luicus, does not proove the
supposition completely, though it seems to serve partially to bridge the wide structural gap bet-
ween A. sinensis of China and the North American alligator.
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Dorsal and ventral view of the skull of Alligator luicus sp. nov. X1
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Dorsal view of Alligator luicus sp. nov. X3



