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Evolution in Homo erectus:
the question of stasis

Milford H. Wolpoff

Abstract—Using a conservative definition of the hominid taxon Homo erectus, the sample of specimens
known at this time, 92 individuals in all, is examined to determine whether the species exhibited significant
temporal trends or evolutionary stasis. The sample is divided into three low-resolution time spans, and it
is shown that significant change characterizes a number of cranial, mandibular, and dental features. Rates
of change are comparable to or above rates reported for other fossil vertebrate lineages sampled over a
similar duration. The often repeated assertion that Homo erectus is an example of a species in evolutionary

stasis is incorrect.
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Of the two claims of punctuated equilibrium—egeologically
rapid origins and subsequent stasis—the first has received
most attention, but Eldredge and I have repeatedly empha-
sized that we regard the second as more important. We have,
and not facetiously, taken as our motto: stasis is data.

(S. J. Gould 1982, p. 85)

Introduction

Punctuational and gradualistic models of evo-
lutionary change are not mutually exclusive, in
the sense that each could account for some sig-
nificant changes over the course of evolution.
Thus, in ongoing discussions of these models,
debate has centered on the issue of which of
these processes has predominated over the course
of biological evolution.

Perhaps because of our special interest in our
own ancestors, the hominids are often brought
into the discussion. In particular, the species di-
rectly ancestral to us, Homo erectus, has become
a focus in several wide-ranging presentations
supporting the punctuational model (Gould and
Eldredge 1977; Stanley 1979, 1981; Eldredge
and Tattersall 1982). The perception of H. erec-
tus in these accounts is characterized by Stanley’s
statement (1981, p. 148): “‘there was no ap-
proach toward Homo sapiens in forehead devel-
opment or, we may infer, in intellect . . . as far
as we can tell, throughout his existence Homo
erectus did not vary greatly in form.”

Paleoanthropological positions on the issue of
evolution within H. erectus are diverse. Some
paleoanthropologists argue that the species shows
continuous (although not necessarily constant)
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evolution over the span of its existence (Mann
1971; Tobias 1971; Bilsborough 1976; Wol-
poff 1980b; Cronin et al. 1981; Allen 1982).
Others claim that the species is characterized by
a long period of evolutionary stasis with a clearly
delineated beginning and end (Howells 1980;
Delson 1981; Rightmire 1981; Day 1982;
Kennedy 1983).

Both Day and Kennedy based their conclu-
sions on the assessment of a single postcranial
bone, either later (Day) or earlier (Kennedy) than
H. erectus is traditionally considered to extend
in time. Each attributes the bone in question to
H. erectus on the basis of morphological simi-
larity and then claims to have shown stasis for
H. erectus because of the morphological similar-
ity between the (eatlier or later) H. erectus sam-
ple and the bone in question. With regard to
the femur, even if this reasoning was appropriate
(for a contrary argument, see Trinkaus 1984),
it is far from clear that the data actually show
stasis (Bridges 1984), while the innominate
sample is too small to support any interpreta-
tion. Only Bilsborough (1976) and Rightmire
(1981) have published quantitative analyses
comparing H. erectus samples to support their
claims.

Bilsborough (1976) examined changes in H.
erectus using both univariate techniques and a
multivariate statistic, Generalized Distance (D?)
obtained by a Q-technique applied to a number
of variables. Homo erectus was divided into an
early and late sample for the analysis, which also
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included Awustralopithecus africanus and modern
H. sapiens. It was concluded that H. erectus
populations ate characterized by rapid evolution-
ary change.

Rightmire (1981) reported Bilsborough’s re-
sults, but subsequently ignored them in arguing
that H. erectus is characterized by evolutionary
stasis. Rightmire chose four variables and at-
tempted a least mean squares regression for each
of these against time (geological age). He divid-
ed his total sample of 65 individuals (16 of
which may not be H. erectus) into six groups
and regressed the average dimension for each
group against the average age for the group.
Thus, each of his regressions had six points and
five degrees of freedom. None of the slopes cal-
culated were significant, and Rightmire therefore
concluded that the species shows evolutionary
stasis.

There is reason to believe that Rightmire’s
results are an artifact of his procedure. Allen
(1982), for instance, repeated the regression
analysis for Rightmire’s sample but used indi-
vidual “‘best estimate” dates for each specimen
instead of dividing the sample into six groups
and using their averages. She showed that all of
the resulting regression slopes were significant,
and concluded that thete were evolutionary trends
within H. erectus.

In one way or another all of these analyses are
flawed. A numbert of specimens have been dis-
covered or made available for study since Bils-
borough’s work, and in fact neither Bilsborough
nor Rightmire included all of the H. erectus
specimens that were known when their studies
were published. Rightmire divided the sample
into too few components to allow a regression
analysis to show significance (there were only five
degrees of freedom regardless of sample size)
unless the slopes attained extraordinary magni-
tude (Rightmire 1982). Moreover, he included
a number of specimens in his analysis that many
paleoanthropologists feel do not represent H.
erectus. This made his assertion of evolutionary
stasis unexpected by any model. By including
(what many regard as) late australopithecines and
(what many regard as) archaic H. sapiens, the
combined sample should have shown significant
change by either a gradualistic or a punctuation-
al model unless there was no evolutionary change
from late australopithecines to eatly H. sapiens.
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In correcting for the problem of too few sample
groups for a regression analysis, Allen’s analysis
becomes sensitive to the exact date estimates used
for individual specimens. While some of these
are established with accuracy, others have much
larger error ranges (and others are little better
than guesses within broad time spans). The ef-
fect of varying date estimates on the results of
her regressions are unclear.

In sum, in an analysis of evolutionary change
(or its absence, stasis) it is desirable to examine
a sample of H. erectus that is more narrowly
defined to minimize the possibility of spurious
results. A regression approach is cleatly inappro-
priate (Levinton 1982), and units of analysis are
requited that have no finer resolution than the
accuracy of the dates for the fossils themselves
allow. This work will focus on a conservatively
and narrowly defined H. erectus sample, divide
all of the known specimens atcributable to this
sample into three temporal subsets with low
enough temporal resolution to be certain that
the specimens can be placed accurately, and ex-
amine these subsets for evidence of evolutionary
stass.

The Homo erectus Sample

Homo evectus remains were first discovered in
Indonesia, with subsequent early discoveries also
made in Indonesia and in China. Indeed, the
majority of known H. erectus remains are still
from these east Asian regions, in spite of addi-
tional discoveries in Europe and Africa. The tax-
on, as it is regarded today, is a meld of older
genus names that were used to reflect geographic
and in some cases also temporal variation; for
instance, Sinanthropus, Pithecanthropus, Atlan-
thropus, etc.

As recently as the 1950s, H. erectus was dis-
tinctly delineated by clear temporal boundaries.
At its “‘beginning,” the only hominid samples
known to be older were the south African aus-
tralopithecines, and these were not even univer-
sally regarded as hominids at the time. At its
“end,”” the oldest of the later remains were Eu-
ropean specimens from Steinheim, Swanscombe,
and Mauer (Broken Hill was then regarded as
being very late), and these showed numerous
distinctions from the youngest known H. erectus
sample from Zhoukoudian (reviewed by Howell
1960). Thus, a clear definition of the taxon and
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broad agreement about its contents were devel-
oped, based initially on easily delineated mor-
phological distinctions from earlier and later
hominid samples.

In the following decades, these boundaries be-
came increasingly blurred, and finally in the view
of many paleoanthropologists indistinct (Hem-
mer 1967; Mann 1971; Bilsborough 1976;
Wolpoff 1980b; Cronin et al. 1981; Jelinek
1981). The discovery of H. erectus remains from
below the Okote Tuff at Lake Turkana provided
an “‘origins’’ age of more than 1.7 Myr. Earlier
in time, the late australopithecine sample (late
H. habilis) is now known to include specimens
such as ER 1813, OH 16, and OH 13 that
vary markedly in the H. erectus direction (Tobias
1980; Wolpoff 1980b; Cronin et al. 1981). At
the late end of the time range, a number of
Middle Pleistocene specimens wete discovered in
Europe, beginning in the 1950s. Many of these
are evidently males corresponding to previously
discovered females (Wolpoff 1980a). These
specimens, which are much more robust (and
evectus-like), include Petralona, Vértesszollos,
Bilzingsleben, and the Arago males. Their dis-
covery resutrected the question of whether some
or all early Europeans represent H. erectus, and
dramatically blurred the boundary by the very
inability to resolve the problem (Wolpoff 1980a;
Cronin et al. 1981; Jelinek 1981; Stringer 1981).
Even in east Asia, where H. erectus samples are
the largest and most complete, the late end of
the range is extremely difficult to delineate, as
evidenced by the difficulties in agreeing on
whether the Ngandong sample is H. erectus ot
H. sapiens (Weidenreich 1943; Jacob 1976;
Santa Luca 1980; Wolpoff 1980a, 1980b; Hol-
loway 1981; Wolpoff et al. 1984).

The purpose of this short history is to explain
why paleoanthropologists do not agree on which
particular specimens belong in H. erectus, and
to justify the use of a conservative definition of
the taxon in this examination of whether or not
it was charactetized by evolutionary stasis. The
conservative definition of H. erectus is based on
the historic precedence of features characterizing
the taxon as originally defined, and a reasonable
estimation of the expected observed ranges and
increased combinatorial possibilities for these
features, because attempts at a broader morpho-
logical definition have failed when applied on a
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worldwide basis (Wolpoff et al. 1984). How-
ever, in this case a historic definition seems in
line with normal taxonomic usage. Simpson
(1961, p. 165), in discussing the implications
of phyletic evolution, atgues that “‘the lineage
must be chopped into segments for purposes of
classification, and this must be done arbitrarily.”’
In practice, however, phyletic species are rarely
defined in a completely arbitrary way. This is
because ‘“‘in most fossil sequences there are con-
venient breaks between horizons to permit a
nonarbitrary delimitation of species” (Mayr
1969, p. 35) because of accidents of discovery,
and if “‘one or more species are found and de-
fined before the more extensive lineage is at hand,
those species should be preserved as far as pos-
sible”” (Simpson 1961, p. 166). The history of
H. erectus discoveries reflects such a process.
While various paleoanthropologists have subse-
quently attempted to include a wider range of
specimens in the taxon (Howells 1980; Santa
Luca 1980; Rightmire 1981), this would ex-
pand its range both in morphological variation
and in temporal span. Thus, adhering to a def-
inition based on the features originally ascribed
to the taxon, and reasonable variants of these
features, weights this analysis in favor of stasis,
since the conservative definition limits the num-
ber of specimens and the range of potential vari-
ability included. In this regard, the sample used
here is more limited in its morphological varia-
tion than the sample used by Rightmire (1981)
in his “demonstration’’ of stasis.

To minimize error due to absolute age deter-
minations and to maximize the sizes of samples
for comparison, the conservative H. erectus sam-
ple is divided into three time spans, as detailed
below. The earliest sample is from the Lower
Pleistocene. The late sample is from the tradi-
tional “‘endpoint’ of the species, and the middle
sample is from the earlier Middle Pleistocene,
between these in age.

Specifically (see Table 1), the early sample
includes the remains attributed or attributable
to H. erectus from the Lower Pleistocene deposits
at east Turkana,! Olduvai Beds II and III, the

In the initial descriptions and subsequent summary of
the east Turkana hominid discoveries (Leakey and Leakey
1978), species allocations for the specimens were not pro-
vided. The allocations used here are based on the author’s



