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ON NEW MATERIAL OF SOME MACHAIRODONTS
OF PONTIAN AGE FROM SHANSI
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(Peking Geological College and Institute of Vertebrate Paleontology,
Acodemia Sinica)

The specimens described in the present paper was collected from the Pliocene of Pao-
Teh and Yii-Shéh districts, Shansi Province. The material consists of two skulls and one
lower jaw. The preservation of one skull is quite perfect and only a little damaged. An-
other skull and lower jaw of the same individual are much damaged and heavily com-
pressed. ‘The specific characters, however, are still well recognizable.

Family Felidae Gray
Sub-family Machairodontinae
Genus Machairodus Kaup
Machairodus palanderi Zdansky

(PL 1, Figs. 1—s5)

1924.  Machairodus palanderi Zdansky. Jungtertiire Carnivoren Chinas. Palacontologia
Sinica, Ser. C., Vol. II. Fasc. I. pp. 108-116,
Taf. XXIV, Figs. 4—9; Taf. XXV, Figs. 1 and 2;
Taf. XXVI, Figs. 1—4; Taf. XXVII, Figs. 1 and 2.

DEescriprion

Skull: The skull is rather long and narrow. Premaxilla not in contact with frontal.
Nasalia obtangular in shape and of equal width at both anterior and posterior ends.
Sagittal crest prominent and with sharp edge. Braincase rather low, but broad. Occiput

low and broad. Anterior frontal foramen large. Bulla tympanica oval and swollen.

No camparison can be made with EX, 2 (Taf. XXV, Figs. 1 and 2) and EX.3 (Taf.
XXVI, Figs. 3 and 4) of Zdansky, because those skulls belong to young individuals and
of much smaller size.

The general shape of the skull of machairodonts is very similar to that of living species
Felis leo. Only the following differences can be noticed: The skull of Mackairodus palanderi
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is comparatively narrower than that of Felis /eo; the zygomatic arch of the latter is much
thicker and stronger; Nasalia of Felis leo is much broader at the anterior and narrower at
the posterior end, while that of Machairodus palanderi is obtangular in shape i.e. equal in
width at both anterior and posterior ends. Of course, the character of the dentition is quite
different between them (see Textfig. 1).
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Textfigure 1. Top view of the Skull of Machairodus palanderi Zdansky

Upper dentition: 13, The third upper incisor being conical in shape. The crown
finely serrated along the upper part of the external cdge. An accessory cusp exists at the
base along the posterior edge.
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I2 and I': The second upper incisor being also conical but much smaller than I3
Along the inner side at the base of the crown exist two accessory cusps and cingulum. |
quite similar as 12 but a little smaller.

Upper canine: Between I3 and the upper canine there exist a short diastema (13
mm). The upper canine is flat with sharp edges and curved. A very promising charac-
ter of the crown is the presence of fine serration on both anterior and posterior edges.
The posterior edge is sharp and serrated throughout its whole length and the greater part
of the anterior edge; while the anterior edge of basal part (24 mm from the alveola)
becoming broad and not serrated.

Comparing the present described upper canines with that of Zdansky’s (1924, Taf.
XX1V, Fig. 4) all characters are similar except that the dimensions of our specimens being
a little smaller. This is only individual difference.

Premolars and Molars: Behind the upper canine there follows a diastema of 11 mm
in length and then exists P2. P2 rudimentary, exceedingly small and with a single
cone. Behind P2 there follows again a short diastema in front of P3. 'The third pre-
molar P? is long and slender with a prominent main cusp, one anterior and two posterior
accessory cusps. P4 also rather long, slender and usually with 4 external cusps; the main
cusp prominently developed and the two anterior cusps decreasing gradually in size. Behind
the main cusp there builds actually a long sharp blade. The inner cusp or the protocone
being always absent and this is the distinguishing character of the Machairodonts from
other Felids. M! rudimentary and lying obliqually beside the carnassial in a right angle.

Dimensions of the dentition (in mm)

Hoof I oiiiiiiiciiiniaens 15.00 Diastema P2—P3 ... ............. 4.00
Loof IV oo, 8.00 L.of PP Liiiiiiiiiiiiiiiinnnnnnnnns 22.00
Hoof 12 o 1700 W, i 12.00
Loof 12 iiiiiiiiiiiiiniiinees 9.60 L. of P4 crviriiiiiiiiieiieeiiiees 42.00
H.oof 13 i 24.00 W, i 17.00
Loof 18 o, 14.00 L.of Ml oiiiiiiiiiiiiiieennss 12.00
H. of upper canine ......oovinnns 105.00 W. i 7.00
36.00 Length from P2—P4 ............ 62.00
W. (thickness) ...vevvvrrnvennnes 13.00 Length from C—P4 ............... 123.00
Loof P2 L iiiiiiiiiiiiinanes 7.00 Length of Palatine ..........ooot 158.00
W e e 500 W. ..., from P2—P2,.. 70.00

..................... P4—P4... 113.00

The described skull of Mackairodus palanderi Zdansky is the best known specimens
so far obtained from China. Tt was collected from Pao-Teh district, Shansi Province, the
famous Pontian Hippasion beds in China. Regist. No. V. 905.
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Machairodus tingii Zdansky
(PL. 111, Figs. 1—4; PL 1V, Figs. 1—3.)

1924,  Machairodus tingii Zdansky.  Jungtertiren carnivoren Chinas.  Palaeontologia
Sinica, Ser. C, 1I, Fasc. I, pp. 116 — 120, Taf. XXVII, Figs. 3 and 4; Taf.
XXVIII, Figs. 1 and 2.

One skull and one lower jaw belong to this species. The skull is strongly damaged
and much deformed especially on its back part. The nasal and the frontal portions of
the skull being also heavily compressed.

All six incisors, the right canine, the right P4, the left P3, P4 and M! being i situ.
All of them, however, being so much worn down that a better description can not be
made. The specific determination is mainly based upon the character of the upper right

canine.

The upper canine being flat and curved. The crown is only serrated at the greater
part of the posterior edge, while the basal portion of it not serrated. That the anterior
edge of the crown which is broad and not serrated can be well recognised. This is the
distinguishing character of Machairodus tingii Zdansky from Machairodus palanderi Zdan-
sky. Approximate height of the right upper canine measured 94 mm.

Dimensions of the dentition (in mm)

L.oof P i 23.00 W. of P4 ..o, 18.00
W. of P2 i 10,00 L. of M} oiiiiiiiiiens 10.00
L. of P4 i, 42.00 Diastema I3—C ............... 16.00

The lower jaw is badly preserved and broken at the posterior; the coronoid process
and the condyle of the left half of the lower jaw are still preserved but strongly damaged,
while the posterior portion of the right half being broken. The lower symphysial border
with rectangular flange, which is a characteristic feature of the machairodonts. All incisors,
canines, Ps, P+ and M: of both sides being 47 sitw.  But the right M1 being strongly
damaged. All teeth being so much worn down that the characters cannot be well recog-
nized. Lower canine stout, worn down. Ps and Ps with three cusps, the protoconid, the
paraconid and the metaconid. M trenchant with sharp edges.

Dimensions of the dentition (in mm)

L.oof Poovoivinriiniiiiiieiiineannn,s 21.00 L.of Mz siveeviiiiininnninniennenns 33.00
W.of Psoovvriniiiiiiiiiiiiain 10.00 W. of M1 oiiiiiiiiiiiiieraennnns 14.00
) ) S o S 29.00 Diastema C—Ps .. ....ociiiiinl, 51.00
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- .. These specimens were collected from Yii-sheh district, Shansi Province, and belong also

to Pontian age, the lower Pliocene. Regist. No. V. 906.

Function of the dentition of the machairodonts with special regard to the sabre-tooth

canine.

As always in palacontology, when we study the function of a certain organ of an extinzt
animal, first of all we must closely examine the structure or morphology of that organ and
then its function. Every organ of an animal is specially adapted for a certain kind of
living. In this sense, an organ, therefore, has a special form and a definite function.
If we know the form of an organ, then we can think about its function. Reversely if we
know the function, then we can suppose its form. This work is a detailed study of form
and function. Based on the form of an organ, we can bring out the mechanical prin-
ciple of the function and the adaptation with natural conditions or environment. From
this standpoint of view let us have a closer cxamination and study on the function of the

dentition of the machairodonts.

The size of the lower canine of the machairodonts is only a little larger in dimen-
sion than its neighbouring incisor Is and from which the remaining I» and I: quite gradu-
ally decrease in size. They arc all conical and curved a little backward. In this sense
the lower canines are morc or less incisor-formed and becoming functionally as a part of
the incisor series. The size, form and structure of the upper incisors are quite similar with
those of the lower incisors. They are used evidently in cooperation with the upper incisors

for holding and tearing the prey.

The upper canines of the machairodonts are becoming quite enlarged into long, curved
and flattend tusks, from which the designation sabre-tooth being derived. As already des-
cribed in the preceding paragraph the flattend canines being furnished with sharp edges
at both antcrior and posterior borders; by some species such as Machairodus palarn-
deri Zdansky the sharp cdge of the crown is fine serrated at both anterior and poste-
rior borders, while by some other species such as Machairodus tingii Zdansky only the poste-
rior border ‘being serrated.

Regarding the function of the sabre-tooth of the machairodonts therc are quite different
opinions among different authors. Some authors such as Hereuf Winge, Max Weber, O.
Abel and B. Bohlin maintain that the sabre-tooth canines are used for slicing the prey
(the slicing theory); while other authors such as W. D. Matthew, R. S. Lull, S. Schaub,
W. B. Scott, G. L. Jepson and G. G. Simpson, etc,, maintain that for stabbing the prey
(the stabbing theory). In the .first case the action was performed with the mouth closed;
while in the second casc the action was performed with the mouth wide open which was
assisted with the strong development of the jaw muscles. The function of the clongated
sabre-tooth was regarded by W. D. Matthew and other authors as adapted to plerce the

thick-skinned, slow-moving pachvderms such as rhinoceroses, proboscideans ete.
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Judging from the principle of form and function and according to my own observa-
tion I would be inclined to the stabbing theory. Because slicing must be preceded by stab-
bing and without stabbing how could slicing be performed! As we know that the canine
being furnished with sharp edges at both anterior and posterior borders, could the machairo-
dont used its sabre-tooth both backward and forward slicing? What will be the use of the
serrated border for slicing?  Judging from the mechanical principle 1 do not see any

advantage for slicing with a serrated knife-blade.

The carnassial P4 and M: are both furnished with well developed knife-blade and
operated obviously for cutting the prey.

Judging from the form and structure of the dentition of the machairodont, especi-
ally from the enormously enlarged, flattened and sharp-edged upper tusks the machairodont
adapted obviously to prey upon the thick-skinned and slow moving animals such as rhino-

ceros and proboscideans etc. rather than carrions.
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2 Chang: Machairodonts of Pontion Age from Shansi Plate I

Fig. 1. Machairodus palanderit Zdansky, Skull palatinal view. 1/3.

Fig. 2. Machairodus palanderi Zdansky. Skull top view. 1/3.




Chang: Machairodonts of Pontion Age from Shansi Plate II

Fig. 1. Machairodus palanderi Zdansky. Skull vight side view. 1°3,
Fig. 2. Machairodus palanderi Zdansky. Skull front view. 1/3.
Fig. 3. Machairodus palanderi Zdansky, Skull back view. 1/3.
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Machairodonts of Pontion Age from Shanst
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Machairodus tingit Zdansky.
Machairodus tingii Zdansky.
Machairodus tingti Zdansky.
Machairodus tingii Zdansky.

Skull top view. 1/3.
Skull palatinal view. 1/3.
Skull right side .view. 1/3.
Skull front view, 1/3.
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Chang: Machairodonts of Pontion Age from Shamnsi Plate IV

Fig. 1. Machatrodus tingii Zdansky. Lower jaws, right side view. %.

Fig. 2. Machairodus tingii Zdansky. Lower jaws, left side view. %.
Fig. 3. Machairodus tingii Zdansky. Lower jaws, top side view. %.



