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Reappraisal of the Taxonomic Status of the
Cranium Stw 53 from the Plio/Pleistocene
of Sterkfontein, in South Africa

WALTER W. FERGUSON
Tel Aviv University

ABSTRACT. A fossil skull, Stw 53, from the Plio/Pleistocene of Sterkfontein, in South Africa, has
been referred to Homo habilis LEAKEY, NAPIER, and Tosias, 1964. Reappraisal of its putative homi-
nine affinity reveals a closer resemblance to Australopithecus africanus DART, 1925, The skull, as
reconstructed, is too small for H. habilis; with no indication of brain expansion over A. africanus;
has a facial angle outside the hominine range, but identical with that of A. africanus; and whose
teeth are not elongated but display buccolingual expansion. Although it was found in the same strata
(Member 5) as stone tools, there is no causal connection. It has been dated faunistically at 2-1.5 my
BP, but due to an unconformity it is suggested that it could be older. In spite of its late date, Stw 53
shows no intermediate characters which could support a trend towards H. habilis or A. robustus
BrooM, 1938. It may, therefore, represent a relict population of A. africanus.
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INTRODUCTION

In 1976 much of a fossilized skull with postcanine upper teeth, Stw 53, was discovered at
Sterkfontein, in the Transvaal of South Africa. It was found with stone tools in situ in Mem-
ber 5 of the Sterkfontein Formation, and dated faunistically at 2-1.5 my BP. The skull was
identified as Homo aff. habilis (ToBias, 1976; HUGHES & ToBIAS, 1977) and later referred to
H. habilis by ToBias (WASHBURN & MOORE, 1980; Toias, 1983b; KIMBEL et al., 1984;
TobIas, 1987 in press).

It is stated that ‘the features of the skull sharply distinguish it from A. africanus, and that
its features have clear affinities with H. habilis, as do the hominid teeth found in Member 5
(at the Sterkfontein Extension site) in 1957-1958’ (HUGHES & ToBIAS, 1977). These teeth and
a jaw fragment were identified as australopithecine by ROBINSON (1957, 1962). ToBias (1965a,
b) said they include elements that seemed to belong to Homo.

Since the determination of Stw 53 belonging to H. habilis did not include quantitative
evidence, it is reasonable to ask if the non-metrical evidence is all that convincing.

The aim of this study is to determine whether the skull Stw 53 is indeed quite different from
A. africanus and the same kind of skull as that of H. habilis in East Africa.

MATERIAL AND METHOD

The material consists of a partial fossil skull and teeth, Stw 53, which has been described
anatomically and figured by HUGHES and ToBias (1977). The features of the skull and teeth
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were not quantified. A photograph of the skull in norma lateralis with a scale, as provisionally
reconstructed by A. R. HuGHEs and R. J. CLARKE (ToBl1aS, 1983b), makes it possible to ana-
lyze quantitatively the relative brain size and the facial angle; and a photograph of the max-
illary postcanine dentition in occlusal aspect (HUGHES & Togias, 1977) allows for compari-
son of the relative sizes and proportions of the teeth. Drawings for this study were made
from these photographs of Stw 53, OH 13 teeth after ToBias and VON KOENIGSWALD in
WiLLIams (1979); Sts 5 and KNM-ER 1813 of casts by the author.

The method of identification by the use of photographs and the technique of superimposi-
tion may be challenged by some. It has frequently been demonstrated that access to original
fossil material per se does not insure correct identification. The veracity of identification
based on photographs is not due to the methodology, but in the quality of the photographs
used and the competence of the worker. The major problem is “to establish reasonable
probabilities for the existence of anatomical similarities”” (ORTNER, in MEYER, 1987).

RESULTS AND DISCUSSION

The skull Stw 53 has been referred to H. habilis on the basis of the following features
(HuGHES & Togias, 1977). (1) The skull is very small, smaller than H. erectus SK 80. (2) The
vault of the temporal fossa is well-filled. The temporal lines are well separated from the
midline. (3) The brow is very thin, moderately protuberant, and reminiscent of both the male
H. habilis OH 16 and the female OH 24. (4) The nasal bones are virtually identical with
those of H. erectus SK 80. (5) The presence of a styloid process. (6) The lateral pterygoid
plate has a nearly vertical, notched posterior margin. (7) The maxilla resembles that of H.
erectus SK 80. (8) The Occlusal Plane is helicoidal. (9) Both third and fourth premolars have
three roots each. (10) The mandibular ramus is slender and gracile, with a somewhat ex-
cavated mandibular notch. “The part as a whole bespeaks a high, narrow, modern-looking
ramus of the lower jaw’: With the exception of the very small size of the skull, none of the
above features are diagnostic characters for H. habilis as described by LEAKEY et al. (1964).
There is no mention of a marked tendency towards buccolingual narrowing and mesiodistal
elongation of the teeth.

The skull Stw 53, as figured (ToB1as, 1983a, b), is oriented incorrectly for comparison with
other skulls. The standard orientation of a primate skull is made in accord with the Frankfurt
Horizontal Plane. Since the points orbitale and porion are unknown in Stw 53, it cannot be
oriented according to the FHP. The postcanine dentition is present, however, so that the
Occlusal Plane can be drawn. While the FHP of A. africanus is parallel with the Occlusal
Plane of the molars (Tosias, 1967), the skull Stw 53 supposedly represents Homo. By super-
imposing an outline of Stw 53 on that of H. sapiens oriented according to the FHP, so that
the Occlusal Planes of both are coincident, the correct orientation of Stw 53 can be estab-
lished.

CRANIAL CAPACITY

The predominant change marking the inception of early Homo is cerebral development
(ToB1as, 1983a). The brain of H. habilis is almost 509, greater than the average for A.
africanus (ToBias, 1980). Although the brain size of Stw 53 has not yet been estimated, the
vault of the temporal fossa and temporal lines suggest a moderately large brain for so
small a skull (HuGHEs & ToBias, 1977).
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Fig. 1. Outline of Stw 53 (solid line) superimposed on an outline of A. africanus Sts 5 (broken line).
The Frankfurt Horizontal Plane belongs to Sts 5. Note that the contour of the nasocanine and naso-
alveolar is straight in both specimens. The difference between them is not greater than that due to
intraspecific variation.

An outline of the skull Stw 53 is superimposed on that of A. africanus Sts 5, a small
skull whose brain size is known (480 cm?®) (Fig. 1).

The results indicate that the brain of Stw 53 is less than 480 cm?®, much smaller than the
minimum for H. habilis. The brain of H. habilis is 1/2 the average size of the brain of modern
man. The brain of Stw 53 is only about 1/3 of the average size in modern man.

FACIAL ANGLE

The facial angle is made by the intersection of the axis of the face with the axis of the skull.
It is determined by a line tangent to nasion or sellion and prosthion or pogonion and the
Frankfurt Horizontal Plane. As already mentioned, the FHP of Stw 53 is unknown. A line
corresponding to it, however, can be determined by superimposing an outline of Stw 53 on
one of Homo so that the Occlusal Planes are coincident. A horizontal line parallel to the
FHP of Homo can then be drawn, and the facial angle of Stw 53 measured. The reading of
the facial angle of Stw 53 is nearly identical with that of 4. africanus Sts 5, within the pongid
and australopithecine ranges, but outside the hominine range (Table 1).

In the genus Homo, the facial angle varies from moderately prognathous to orthognathous
(LE Gros CLARK, 1955). The facial angle of A. africanus is defined as varying from moderate-

Table 1. Facial angle and cranial capacity of Stw 53 compared with those of other hominoids.

Hominoid species Facial angle (in degrees) Brain size (cm3) Mean (cm3)
Pan troglodytes 49-63 350-400 393.8

A. africanus (50) 53-65 428-5621> 498

Sts 5 53 480

Stw 53 ca. 53 ca. 460-470

H. antiquus

KNM-ER 1813 67.5 510

H. habilis — 597-775+ 660.

H. sapiens (70)-(99) 1000-2000 1345

Facial angle made by sellion-prosthion line except for that in parentheses which are made by nasion-prosthion
line. 1) Taung adult.
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Fig. 2. Outline of Stw 53 (solid line) oriented according to the Occlusal Plane of Homo, and super-
imposed on an outline of Stw 53 (broken line) as originally oriented in the reconstruction by HUGHES
and CLARKE (ToBias, 1983).

ly orthognathous (a subjective judgement) to markedly prognathous (by actual measure-
ment) (ToBias, 1967). If a facial angle of 70 degrees in Homo is considered moderately progna-
thous, then A. africanus Sts 5, which does not represent the mean, and falls well within the
range of Pan troglodytes, is markedly prognathous or hyperprognathous. In the original
orientation of the skull Stw 53, the frontal bone is high as in modern man, and the facial
angle is similar to that of KNM-ER 1813, which for Homo would be hyperprognathous.
When reoriented according to the Occlusal Plane of Homo, the frontal bone is low, and the
facial angle is indeed hyperprognathous (Fig. 2).

In the hominization of the human face there has been a trend in the facial angle from low,
as in an anthropoid ape, to high in modern man. This angle is now understood to be primarily
related to the development of the frontal part of the brain and secondarily to mesiodistal
dental size and maxillary protrusion. As the brain grew bigger, frontal protrusion increased
to accomodate it. Maxillary protrusion decreased with the diminution in mesiodistal dental
size. Although the facial angle of H. habilis has not been published, except for KNM-ER
1813 (KiMBEL et al., 1984) which is not H. habilis (FERGUSON, 1987), the facial angle of H.
habilis can be inferred from its brain size and dentition. The mesiodistal diameters of the
dentition of H. habilis and 4. africanus are about the same, and so the maxillary protrusion
is also similar. The brain of H. habilis,however, is much larger with greater frontal protrusion
than in A. gfricanus. Tt stands to reason that the facial angle of H. habilis will be higher than
in A. africanus. In H. habilis 1470 the facial angle is described as ‘steep’ (DAY et al., 1975).
1t is safe to say that the facial angle of H. habilis lies above 67 degrees, distinctly higher than
in Stw 53.

FaciaL PROFILE

Early Homo can be distinguished from A. africanus by the shape of the anterior facial
profile in norma lateralis. In H. habilis the nasocanine and nasoalveolar contours are dis-
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Fig. 3. Outline of Stw 53 (solid line) superimposed on that of H. antiquus FERGUSON, 1984 (not H.
antiquus, ADLOFF, 1908 of CAMPBELL, 1965) KNM-ER 1813 (broken line). The Frankfurt Horizontal
Plane belongs to KNM-ER 1813. Both skulls are about the same geologic age. Note the contour of
the nasocanine and nasoalveolar of H. antiquus is angulated and not straight as in Stw 53.

tinct, while in A. africanus they merge (KIMBEL et al., 1984). In the facial profile of Stw 53
the contours merge (Figs. 1 & 3).

DENTITION

Criteria for distinguishing the maxillary postcanine teeth of H. habilis and that of A.
africanus are after ROBINSON (1956), LEAKEY et al. (1964), and ToBias (1967).

Australopithecus africanus Homo habilis
1. Postcanine teeth relatively large: marked 1. Postcanine teeth marked by tendency
by buccolingual expansion of the crown. towards buccolingual narrowing and

mesiodistal elongation.
2. Fourth premolar larger than third premolar. 2. Fourth premolar about equal to or
smaller than third premolar.

3. First molar smaller than second molar. 3. First molar equal to or greater than
second molar.
4. Third molar slightly smaller than second 4. Third molar smaller than second
molar in mesiodistal diameters, but equal molar and narrower in buccolingual
in buccolingual diameters. diameter.

According to the above criteria, the dentition of Stw 53 does not show clear affinities with
that of H. habilis. The teeth of Stw 53 in general indicate buccolingual enlargement. The third
premolar is not narrow and shows no tendency towards mesiodistal elongation. On the
contrary, it is unusually short and broad. The premolars are not about the same size. The
fourth premolar is larger than the third. The mesiodistal space for the first molar is smaller
than the mesiodistal diameter of the second molar with no indication of mesiodistal elonga-
tion. The second and third molars are about the same in buccolingual diameters.

Moreover, ToBias (1981) noted that there is a general reduction in the size of the cheek
teeth in Homo. The cheek teeth of Stw 53, however, show no sign of reduction compared
with H. habilis OH 13 (Fig. 4).
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Fig. 4. Maxillary right postcanine dentition of H. habilis OH
13 (left) compared with that of Stw 53 (right). Occlusal aspect.
Drawn approximately to the same scale.

GEOLOGIC AGE

The skull Stw 53 has been dated faunistically. It was found in Member 5 of the Sterkfontein
Formation, above Member 4 which yielded fossils of A. africanus dated at 3.0-2.5 my BP.
The fauna of Member 5 is younger than that of Member 4, and comparable to Member 1 of
Swartkrans, which is dated at 2.0-1.5 my BP (ToBias, 1980). There is, however, a marked
unconformity or interruption in the sedementation between Members 4 and 5Sthat has eroded
away, so that the fauna between 2.5-2.0 my BP is unknown. The fauna of Member 5 could
have extended back in time up to half a million years more. It is suggested, therefore, that
Stw 53 is associated with fauna that could be several hundred thousand years older than H.
habilis of Olduvai in East Africa.

SUMMARY AND CONCLUSION

A partial skull with maxillary postcanine dentition, Stw 53, was found in Member 5 of the
Sterkfontein Formation, and referred to the taxon H. habilis. Although it was found in the
same strata as stone tools, there is no causal connection. It has been dated faunistically at
2-1.5 my BP, but due to an unconformity it is suggested that it could be older.

AsToB1as(1983b)rightly stated, ‘“the final judgement on the classificatory designation of a
sample of fossils must remain morphological appraisal, irrespective of the time dimension.”
While Stw 53 appears to belong to a higher geologic level than A. africanus of Member 4,
the morphological pattern of the skull and teeth do not conform with the diagnosis for H.
habilis. The neurocranium is not moderately large for a small skull, but is similar in propor-
tions to those of A. africanus. It does not indicate cerebral enlargement over A. africanus; the
facial angle and profile shape are unlike those of H. habilis; and together with the dental
proportions are more like those of A. africanus than of H. habilis. The morphological dif-
ference between Stw 53 and Sts 5 is not greater than that seen in intraspecific variation.

In spite of its late geologic age, Stw 53 shows no intermediate characters that could indicate
evidence of a morphological trend towards the more generalized H. habilis or more special-
ized A. robustus. ToBias (1983a) recognizes a possible temporary continuation of the A.
africanus line after the earlier 4. africanus gave rise to A. robustus in South Africa. The skull
Stw 53 may, therefore, represent a relict population of A. africanus and helps fill the hiatus
between A. africanus of Sterkfontein and Taung.



Reappraisal of Stw 53 from Sterkfontein 109

REFERENCES

CAMPBELL, B. C., 1965. The Nomenclature of the Hominidae. Royal Anthropol. Inst. of Great Britain
and Ireland, London.

DAy, M. H.,R.E.F. LEAKEY, A. C. WALKER, & B. A. Woob, 1975. New hominids from East Rudolf,
Kenya. Amer. J. Phys. Anthropol., 42: 461-476.

FERGUSON, W. W., 1987. Taxonomic status of the hominine cranium KNM-ER 1813 (Primates:
Homininae) from the Plio/Pleistocene of Koobi Fora. Primates, 28 : 423-438.

HucHEs, A. R. & P. V. Tosias, 1977. A fossil skull probably of the genus Homo from Sterkfontein,
Transvaal. Nature (London), 265: 310-312,

Kmmeer, W. H., T. D. WHITE, & D. C. JOHANsON, 1984. Cranial morphology of Australopithecus
afarensis: a comparative study based on a composite reconstruction of the adult skull. Amer.
J. Phys. Anthropol., 64 337-388.

LE Gros CLARK, W. E., 1955. The Fossil Evidence for Human Evolution. Univ. of Chicago Press,
Chicago.

LEAKEY, L. S. B., P. V. ToBias, & J. R. NAPIER, 1964. A New species of the genus Homo from
Olduvai Gorge. Nature (London), 202: 7-9.

MEYER, E., 1987. A professor testifies once again. Jerusalem Post, Dec. 29.

Rosinson, J. T., 1956. The dentition of the Australopithecinae. Transvaal Mus. Mem.No. 9, Pretoria.

, 1957. Occurrence of stone artifacts with Australopithecus at Sterkfontein. Nature (London),
180: 512-524.

, 1961. The australopithecines and their bearing on the origin of man and of stone tool-
making. South Afr. J. Sci., 57: 3-13. Revised in W. HoweLLs (ed.), Ideas on Human Evolution,
Selected Essays 1949-61. Atheneum, New York.

, 1962. Australopithecines and artifacts at Sterkfontein: Part 1. Sterkfontein stratigraphy
and the significance of the extension site. South Afr. Archaeol. Bull., 17: 87-107.

Tosias, P. V., 1965a. Australopithecus, Homo habilis, tool-using and tool-making. South Afr. Ar-
chaeol. Bull., 20: 167-192,

, 1965b. New discoveries in Tanganyika; their bearing on hominid evolution. Current
Anthropol., 6: 391-399.

, 1967. Olduvai Gorge, Vol. 2, The Cranium and Maxillary Dentition of Australopithecus
(Zinjanthropus) boisei. Cambridge Univ. Press, Cambridge.

, 1976. Recent paleoanthropological studies in Southern Africa: new discoveries at Sterk-
fontein, 1968-1976. In: Les Plus Anciens Hominides.P. V. ToBias & Y. Coppens (eds.). Colloque
6, 9¢ Congrées international des sciences préhistoriques et protohistoriques, Nice, septembre,
1976. (Preprint).

, 1980. Australopithecus and early Homo. In: Proceedings of the 8th Panafrican Congress
of Prehistory and Quaternary Studies, September 1977, R. E. LEAKEY & B. A. OGor (eds.),
Nairobi, pp. 161-165.

, 1980. Current argument on early man. In: Proceedings of a Nobel Symposium, L. KONIGS-
SON (ed.), Pergamon, Oxford, pp. 1-12.

——————, 1981. The emergence of man in Africa and beyond. Phil. Trans. R. Soc., 292: 43-66.

, 1983a. Recent advances in the evolution of the hominids with special reference to brain
and speech. Pontifical Academy of Sciences, Scripta Varia. 50: 85-140.

——, 1983b. Hominid evolution in Africa. Canad. J. Anthropol., 3(2): 163-185.

WASHBURN, S. L. & R, MOORE, 1980. Ape into Man: A Study of Human Evolution. Little Brown,
Boston.

WiLLiams, B. J., 1979. Evolution and Human Origins. Harper & Row, New York.

—Received April 1, 1988; Accepted July 12, 1988

Author’s Name and Address: WALTER W. FERGUSON, Department of Zoology, George S. Wise Faculty of Life
Sciences, Tel Aviv University, Ramat Aviv, Tel Aviv 69 978, Israel.



