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Locomotor and taxonomic diversity of Sterkfontein
hominins not supported by current trabecular
evidence of the femoral head
Martin Haeuslera,1, Nicole M. Webba,b, Viktoria A. Krenna,c, and Cinzia Fornaia,c

Based on trabecular microarchitecture of two hominin
femoral head fossils, Georgiou et al. (1) advocate for
locomotor and taxonomic diversity at Sterkfontein,
South Africa. They describe the trabecular pattern of
StW 522 (Australopithecus africanus from Sterkfontein
Member 4, dated to 2.6 to 2.1 Ma) (2) as human-like,
while arguing that StW 311 displays a great ape-like
pattern and, due to its potential origin fromMember 5
(2.0 to 1.8 Ma) (2), warrants classification as either Par-
anthropus robustus or Homo sp. We argue that these
conclusions are premature and unsupported by their
analyses.

First, the two fossils plot close together in the
principal component analysis of relative bone volume/
total volume (BV/TV) distribution in the femoral head
at positions intermediate between recent Homo and
extant great apes (see figure 5 in ref. (1). Since the
intraspecific difference within all extant comparative
taxa is markedly larger than the difference between
StW 522 and StW 311, the quantitative analysis of
the trabecular distribution does not justify different
taxonomic allocations or locomotor classifications.

Conversely, the recognition of qualitative trabecu-
lar patterns with a supposed human-like single poster-
osuperior bundle in StW 522 and an ape-like pattern
with both an anterosuperior and posterosuperior bun-
dle in StW 311 largely depends on how the BV/TV
values are scaled to their own data range. We suspect
that taphonomic processes biased the representation
of the trabecular pattern of StW 522, resulting in a
visually misleading heat map that undermines the sim-
ilarity between the fossils by attributing different

colors to comparable densities, thus obscuring
the potential presence of an anterosuperior trabecular
bundle.

Furthermore, it remains unclear whether StW 311
actually originates from Member 5 as previously
suggested (3). In fact, a reinterpretation of the cave
infills demonstrated that Member 4 extends farther to
the west than previously thought, while collapses later
created cavities and erosional channels, which could
have led to an interfingering of Member 5 infills within
Member 4 breccias (3–5). Thus, grid square R53,
where StW 311 was found, comes to lie just at the
supposed border of Member 5 with Member 4 (which
is in the neighboring grid square R52) (3), although it is
unknown whether this border between the members
also applies to the depth of 14’5” below datum, where
StW 311 was unearthed. The complex stratigraphy
and the effect of crevices are well demonstrated by
the distribution of the StW 431 skeleton remains: 38 of
its 39 elements were found in just two adjacent square
yards but vertically distributed over 2.1 m (6). Hence,
attribution of StW 311 to a specific member is difficult.

Moreover, the classification proposed by Georgiou
et al. (1) would be at odds with inferences for a more
open paleoenvironment during the time of Member 5
as well as the more modern body proportions of early
Homo (7, 8).

Collectively, although we do not dismiss the pos-
sibility of taxonomic heterogeneity within Sterkfontein,
we feel the current data provided by Georgiou et al.
(1) are insufficient to confirm locomotor diversity at
this locality.
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