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THE TYPE SPECIMEN OF ERNANODON ANTELIOS

NOTE
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In a recently published note (2003:706), Horovitz claimed that,
“Examination of the postcranial skeleton of the holotype of Ernanodon
antelios (the only known specimen of the taxon), reveals discordances
between the morphologies and sizes of left and right femora and humeri,
and indicate [sic] that they do not belong to the same taxon.” The author
further stated, “It is not possible to determine which elements of the
skeleton actually belong with the skull of Ernanodon. The possibility that
some elements might have originated in a different locality, either of the
same or a different age, is not ruled out.” As collectors of this specimen,
we feel obligated to provide the primary information on the excavation
and preservation of the specimen, and revisit some of her arguments.

The type specimen of Ernanodon antelios (IVPP V5596) was discov-
ered in 1973 by a field team of the Institute of Vertebrate Paleontology
and Paleoanthropology, Academia Sinica, Beijing (IVPP), led by the last
author of this note. The team members, in addition to the present au-
thors, also included Chun Peng, Dewang Chen, and the late Yuping
Zhang. The specimen was collected from the Datang Member of the
Nongshan Formation, Nanxiong Basin, Guangdong Province, China. It
was first found as bone fragments exposed on the ground surface, and
excavated and protected in a plaster jacket, because the bone fragments
on the surface were connected to more bones underneath. This specimen
was collected in a single block from that single quarry (Field No. 73139),
and there were no other vertebrate fossils in the vicinity of this specimen
(Fig. 1). The plaster jacket was opened and the specimen (IVPP V5596)
was prepared by the late Chunting Chen, a very experienced, skillful
preparator at the IVPP. In the process of preparation, we discovered that
the specimen included the skull, mandible, and most of the postcranial
skeleton, including some vertebrae (fragmentary atlas, axis, and incom-
plete 37 to 7™ cervicals, parts of dorsals, lumbars, sacrals, and caudals),
parts of ribs and ossified sternal ribs, seven sternal elements, fragmentary
left and right scapulae, left and right clavicles, left and right humeri, left
and right ulnae and radii, left and right manus, incomplete left pelvis and
fragmentary right ischium, left and right femora, left and right tibiae and
fibulae, and incomplete left and right pedes. Partial vertebrae (Ding,
1987:pl. V, 5; pl. VI, 1a, b, 2, 3, 4), left humerus, ulna, and radius (Ding,
1987:pl. IX, 3a, b), and both the manus and pes (Ding, 1987:pl. XI1, 6, 7;
pl. XIII, 2, 3; pl. XIV, 1, 2) were in articulation, and most skeletal ele-
ments were closely associated in roughly their anatomical position. There
was no duplication of any bones from the in situ field jacket, indicating
the presence of only one individual. Therefore, specimen IVPP V5596
represents a single individual, an almost complete skeleton, that was
professionally collected from the site (Ding, 1979, 1987; Radinsky and
Ting, 1984).

Horovitz (2003:706) also stated: “Although the skull shows deforma-
tions and it is reasonable to expect deformation in the postcranial skel-
eton as well, this does not explain differences in the absolute sizes of
bones.” We would like to point out, however, that the fossil remains may
undergo dramatic morphological changes in the process of fossilization
(Behrensmeyer, 1991; Martill, 1991). In his study of a marine reptile,
Martill (1991:288) mentioned, “However, larger dorsal vertebrae may be
compacted in excess of 50 per cent volume reduction, while the neigh-
bouring centrum is uncrushed.” As a matter of fact, the entire skeleton
of Ernanodon antelios has undergone extensive distortion to different
degrees, making it asymmetrical. The deformation of the skull may or
may not be exactly symmetrical along the midline, so that differences in
size and orientation of features such as articular surfaces can be seen in

its right and left halves (Fig. 2). The deformed skull and mandible can be
articulated well on the right side, but not on the left side. The Ernanodon
antelios specimen was partially articulated and closely associated, so the
forces stretching and narrowing part of the skull and shortening of other
part can have been expected to affect the postcranial bones. All right
forelimb elements, humerus, ulna, and radius, are longer than the left
ones, respectively. The morphological and length differences of the hu-
meri from both sides are the most striking and symptomatic among the
postcranial bones, as Horovitz (2003) pointed out. However, the differ-
ences between the left and right ulnae and radii are much less than those
of the humeri. The ulnae and the radii are basically the same in mor-
phology, despite the difference in length. Unlike in the forelimbs, the
right femur is shorter than the left one. Differences also occurred in other
postcranial bones, but are far less than in the humeri and femora. Al-
though other factors, such as osteological disease, may also alter the
shape of bones, we believe in this particular case that both the skull and
postcranial elements were mainly plastically deformed in a way that is
qualitatively consistent with the deformation of the humeri and femora.

Horovitz (2003:707) concluded: “Given the observations reported
here, however, it seems that that specimen represents at the very least
two different taxa.” and “...I suggest that the holotype specimen for
Ernanodon antelios be limited to the skull and mandible of IVPP
V5596.” If Horovitz considered that the skull and mandible represent the
holotype of Ernanodon antelios, and the postcranial skeleton represents
another taxon (or taxa), we would like to point out that the differences
of the left and right humeri and femora do not constitute direct evidence
against the postcranial skeleton’s association with the skull. Actually, the
atlas (Ding, 1987:pl. V, 3) was articulated well to the condyle of the skull,
strongly suggesting that the postcranial materials belong to the taxon
represented by the skull. If the author considered that left and right limbs
represent different taxa, the articulation and association of many ele-
ments collected in one plaster jacket in one quarry argues against such a
division. The left humerus can be well articulated with the left scapula.
The right ulna and radius can be articulated with the right humerus,
which, in turn, can be articulated with the right scapula. The left and right
clavicles are almost identical, and the manus and pes on each side are
basically the same. If multiple individuals are represented, their postcra-
nial bones must be mixed in a complex and chaotic fashion. The com-
pleteness of the skeleton, the complete absence of duplication of skeletal
elements, identity and symmetry of paired elements from both sides, the
articulation of many bones, the exhibition of true bone-to-bone relation-
ship in the excavated block, and overall deformation in the skull and the
postcranial skeleton clearly rule out random mixing during the preser-
vation of this specimen.

We reassert, based on evidence from the field collection and subse-
quent study, that the type specimen of Ernanodon antelios is a deformed
skeleton, representing a single individual. The skeleton of Ernanodon
antelios offers an excellent example for taphonomic research as exem-
plified by many rigorous studies (Martill, 1987; Turnbull and Martill,
1988; Li and Etler, 1992; Stevens and Stevens, 1996). In closing, we would
like to emphasize a significant point made by White (2003). Are the
described morphological differences characteristic of the transformations
observed in the lineage? Or are they merely artifacts of postmortem
fossilization processes? The skeleton of Ernanodon antelios may provide
a revealing example of how postmortem fossilization processes can mis-
lead our interpretation of the fossil record.
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FIGURE 1. Original Chinese field record on the discovery of the skeleton of Ernanodon antelios. (The boxed part was translated by Dr. Desui Miao
as follows, “In 80-degree direction and 200 meters from Zhugui Keng village, and in 320-degree direction and 600 meters from Huashu Xia village,
a mammalian skeleton (73139) was found in the purplish red mudstone 3 meters above the grayish green layer”).
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FIGURE 2. Skull of Ernanodon antelios. A, dorsal view. B, ventral view.
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