ON THE AGE DISTRIBUTION OF SMILODON CALIFORNICUS
BOVARD FROM RANCHO LA BREA

By GEORGE J. MILLER!

ABSTRACT: Skulls of over 2100 specimens of Smilodon cali-
fornicus Bovard from the collection of the Los Angeles County
Museum of Natural History are studied in an effort to determine
the percentages of the various age groups that were trapped in the
La Brea Pits. The specimens are arbitrarily classified as Juvenile,
Young Adult, Adult, and Aged, using tooth wear and closure of
the basioccipital-basisphenoid suture as criteria. The percentages
of the four age groups are found to be as follows: 16.6% Juve-
niles, 23.2% Young Adults, 17.2% Adults, and 8.5% Aged, with
34.5% undetermined. The large number of undetermined, con-
sisting mostly of adults that could not be positively classified as
Young Adults, Adults, or Aged, are then classified with the Aged
category eliminated, giving the following breakdown: 16.6%
Juveniles, 25.7% Young Adults, 56.5% Adults, and 1.2% unde-
termined. These data show that a cross section of the Smilodon
californicus population, rather than a preponderance of any one
age group, was trapped in the tar pits.

INTRODUCTION

For the past 45 years the Rancho La Brea Fauna has been recognized by
paleontologists as the outstanding collection of Pleistocene life available for
study (Stock, 1961). Of the many large mammals trapped and preserved in
the tar pools, those found in the greatest abundance are Canis dirus (the dire
wolf), with from 1646 (Marcus, 1960) to 2000 specimens (Stock, 1929a);
and Smilodon californicus Bovard, (the sabre-tooth cat), with from 1029
(Marcus, 1960) to 1500 specimens (Stock, 1929a). The excellent state of
preservation of this material (Stock, 1929b and 1961), together with its
abundance, suggests many possibilities for population, variation, extinction,
and microevolution studies. In the hope that the information obtained will be
of value in the furtherance of the studies mentioned above, the present study
attempts to determine the age distribution of Smilodon californicus from an
examination of the skulls of the animals that were trapped in the tar pits. The
term “skull,” as used in this paper, denotes any cranial specimen of sufficient
completeness to determine the age. S. californicus was chosen for this study
over Canis dirus for convenience only—the Smilodon material is more readily
accessible. It is hoped that a similar study will be done in the near future on
C. dirus.
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MATERIAL STUDIED

Skulls and parts of skulls of Smilodon californicus from the collection of
the Los Angeles County Museum of Natural History were used exclusively in
this study. All available catalogued and uncatalogued specimens were exam-
ined and taken into consideration (fifty of the 576 catalogued skulls were out
on loan and therefore unavailable for study). Out of over 2100 specimens
examined, 918 were, for reasons discussed below, found to be suitable for
this study.

PROCEDURE

Lack of knowledge of the life span and the rate of maturation of
Smilodon made it impossible to determine exact age groups, so arbitrary age
groups were used (it was not deemed advisable to extrapolate from knowl-
edge of recent carnivores because of the different patterns of tooth wear
brought about by Smilodon’s unique dentition). The age groups were desig-
nated as Juvenile, Young Adult, Adult, and Aged.

The Juvenile group includes all skulls with any deciduous dentition or
alveoli for deciduous dentition and with no wear on any of the permanent
dentition (Figures 1 and 2). This group is probably under-represented
because of separation and fragmentation of the soft-boned young skulls with
their incompletely sealed sutures (churning, or movement of the petrolifer-
ous mass in the tar pits, had a tendency to cause breakage and separation of
bones and skeletons as well as cause the phenomenon known as pit wear).
Complete skulls of Juveniles are rare (out of 150 Juvenile specimens
examined, there were nine complete skulls, and the preparator had wired
these together at the sutures as shown in Figure 3); most of the specimens
in this age group consist of fragments (Fig. 4). Many skulls and fragments
of skulls in this and in other age groups were not used in this study because
of the possibility of duplication. When the uncatalogued fragmentary speci-
mens were examined, all pit data were checked, and when a left and right
part of an animal of the same age with the same pit data was found only
one part of the animal was listed. Although this procedure could cause the
elimination of some specimens from the study, any possibility of counting
the same animal twice is avoided. As the workers who originally catalogued
the fossils from Rancho La Brea are believed to have been extremely accu-
rate (Leslie F. Marcus, 1966, personal communication), this study has not
questioned possible duplication of any of the catalogued material.

Skulls with all permanent dentition or alveoli for permanent dentition
and no deciduous dentition or alveoli were classified as Young Adults. Other
criteria used for this group were: no wear on the incisors, canines, or P3;
less than one millimeter of wear on the paracone of the P4 (Figures 5 and
6); and the open basioccipital-basisphenoid suture (Fig. 7). It was observed
during the course of this investigation that closure of the basioccipital-
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Figure 1. (Upper) Smilodon californicus Juvenile. Lingual view of deciduous right C
and M3 and right permanent C and P4. Permanent dentition not completely erupted
(LACM 2001-30).

Figure 2. (Lower) Smilodon californicus Juvenile. Lingual view of deciduous right
M3 and permanent right P4. Permanent dentition not completely erupted and show-
ing no wear (LACM 2001-104).
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Figure 3 (Upper) Smilodon californicus Juvenile. Ventral view of one of the few
complete Juvenile skulls recovered from the La Brea Pits (LACM 2001-104).

Figure 4. (Lower) Smilodon californicus Juvenile, Typical skull fragment showing
upper right permanent and deciduous dentition (LACM 2001-30).
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basisphenoid suture coincided with the completion of the emergence of the
permanent dentition; therefore, this feature was also used to classify the
Young Adults.

Presence of all permanent dentition or alveoli; moderate wear on the
canines, incisors, and P3; the paracone and metacone of the P4 worn from
one millimeter to one centimeter from the alveolar border (Fig. 8); and the
closed basioccipital-basisphenoid suture (Fig. 9) were used as criteria for
the Adult grouping.

Extreme wear on all dentition and the P4 worn from one centimeter
above the alveolar border to the alveolar border (Fig. 10) were the char-
acteristics used to classify the Aged. Some carnassials were found that were
worn through to the pulp cavity as shown in Figure 11. A tooth worn to this
extent would not be likely to last much longer so animals with this condi-
tion were considered to be near the end of their life span and were therefore
classified as Aged.

When a division was made between the Adults and Aged groups, the
amount of wear on the P4, unless caused by malocclusion, took precedence
over other criteria. Extensive wear was sometimes found on one carnassial
and not on the other and was thus considered to be caused by malocclusion
rather than by age. Although there are two hypotheses to explain the mode of
existence of Smilodon (some authorities consider Smilodon to have been a
fierce predator, whereas others consider him to have been a scavenger or
carrion feeder), the carnassial would seem to have been essential to the
animal in either case. Another possible cause of extensive wear could be
additional use of the carnassials brought about by loss of the canines (Stock,
1961).

Use of closure of the basioccipital-basisphenoid suture as a means of
age determination was justified, as discussed above, by the fact that closure
was observed to coincide with the emergence of the permanent dentition.
Furthermore, the location of the suture at a sturdily constructed area of the
skull prevented its opening on Aged specimens that had been subjected to pit
churning. Aged skulls were found that had undergone severe strain, with
many of the other sutures opened, but still having the basioccipital-
basisphenoid suture closed.

REsuLTS

Counts taken during this study show that a total of at least 2400
Smilodon skulls have been collected from Rancho La Brea, approximately
2100 of these being in the collection of the Los Angeles County Museum
of Natural History. This count is somewhat more than that of Stock’s
(1929) census with 1500 specimens and Marcus’ (1960) census with 1029
specimens; however, these censuses were taken using bones other than the
skull. The discrepancies may possibly be accounted for by Marcus’ (1960)
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Figure 5. (Upper) Smilodon californicus Young Adult. Lingual view of permanent
left P3, P4, and M1 showing less than one millimeter of wear on the paracone of the
P4 (LACM 2001-101).

Figure 6 (Lower) Smilodon californicus. Young Adult. Lingual view of permanent
left P3 and P4 showing one millimeter of wear on the paracone of the P4 (LACM
2001-290).
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Figure 7. (Upper) Smilodon californicus Young Adult. Ventral view of skull showing
basioccipital-basisphenoid suture not closed (LACM 2001-101).

Figure 8. (Lower) Smilodon californicus Adult. Lingual view of permanent left P3
and P4 showing more than one millimeter of wear on the paracone and metacone of
the P4 (LACM 2001-250).

































