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American Museum of Natural History, New York, NY 10024

Modern paleoanthropology is broadly inter-
disciplinary, integrating the results of studies in
hominid (or more generally primate) paleontol-
ogy, morphology and systematics with archeol-
ogy, stratigraphy, chronometry, general paleon-
tology, taphonomy and ecology, among other
fields. (I here employ the term “hominid” to in-
clude all advanced hominoids of Miocene to
Pleistocene age, following Delson and Andrews,
1975; similarly “hominine” (or “human”) refers
to members of the subfamily Homininae of this
usage, especially Australopithecus and Homo.
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Many other authors restrict hominine/human to
Homo alone, employing hominid where I use
hominine.) This integrative approach has been
both spectacular and successful in eastern Africa
(see Laporte 1980), due to the influence of F. C.
Howell, the Leakeys and their colleagues, but it
has also been responsible for recent advances in
other temporal and spatial intervals in human
evolution. In this review, I will concentrate on
the morpho-evolutionary aspects of recent paleo-
anthropological studies, indicating major sources
and new developments. Most fossils not other-
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wise referenced are discussed, albeit often with a
different interpretation, in Wolpoff’s (1980a)
text.

The most spectacular finds of the past few
vears have been the new fossils of Pliocene early
humans, Austraiopithecus, and their implica-
tions for later human evolution. Until the mid-
1970’s, the widely accepted view of this group
was that later Pliocene Ausiralopithecus evolved
into the Pleistocene Homo. Two species of Aus-
tralopithecus were generally recognized, the
larger and more derived (away from Ifomo) 4.
robustus and the smaller, “gracile” 4. africanus
(see Delson 1978 and other papers in Jolly 1978
from a 1974 conference). Some authors recog-
nized only one species (or lineage) in the Plio-
cene, others accepted the genus (or subgenus)
Paranthropus for the robust group of one or
more species, but almost all accepted the “gra-
ciles” as ancestral in the broad sense to later
humans of the genus Homo, first known in de-
posits of possibly later Pliocene age but common
only in the Pleistocene.

A major review of Australopithecus (and all
other African fossil humans) is presented in
Howell (1978). This work of monographic scope
and length recognized three distinct species of
robust australopiths, in addition to 4. africanus
and A. afarensis (see below). Howell presented
detailed diagnoses and descriptions of each of
these taxa (and of later Homo species), as well
as full lists of included specimens and excellent
line-drawn cranial reconstructions of most. He
argued that the Kromdraai type sample of Aus-
tralopithecus robustus was as distinct from the
Swartkrans population (usually considered
identical) as each was from the larger East Af-
rican A. boisei, while recognizing the essential
unity of the robust group. This unity had been
effectivelv denied by Campbell (e.g., 1978) who
included the South African specimens as a sub-
species of 4. africanus, purely on temporal and
distributional (not morphological!) grounds; I
still prefer a single robust species.

The Laetoli region yielded scattered fossils,
including one battered hominine maxilla, in the
1930’s and was long considered to be of “earlier
Pleistocene” age, but intensive collecting by
Mary Leakey was rewarded with a vast assem-
blage of fossil mammals, among them numerous
human jaws and teeth, as well as a sequence of

now-famous animal trails, including hominine
footprints all dated to about 3.7 Myr. About the
same time, Don Johanson, Maurice Taieb, Yves
Coppens and collaborators recovered fossils
from the newly discovered (by Taich) Hadar
Formation in the Afar triangle (for an enter-
taining and informative, if somewhat engaging-
Iy muckracking, account of these finds and a
history of Pliocene paleoanthropology, see Jo-
hanson and Edey 1981). Johanson and col-
leagues recovered a diverse faunal assem-
blage including many hominines, of which the
prizes were the “Lucy” partial skeleton, con-
sisting of a mandible and skull fragments, most
of both forelimbs (but neither hand) one hind-
limb (without foot) and part of the spine and rib
cage, and an association of some 13 partial indi-
viduals known as the “First Family” (parts of
several crania, numerous jaws and postcrania
including hand and foot elements). The 150 m
Hadar sequence at first was thought to be about
3 Myr old, but revised dates suggest a span
from 4.2-<3 Myr, with human remains from
4-3.2. The Hadar hominine remains seemed at
first to represent two taxa, a larger Homo (as
was originally thought to occur at Laetoli) and
a smaller Awustralopithecus (including “Lucy”),
with the possibility of a few robust specimens
also.

Based on the detailed study of the combined
Hadar and Laetoli samples, Johanson and Tim
White (who had primary responsibility for de-
scription of the Laetoli hominines) came to a
series of novel conclusions: 1) despite their ap-
parent difference in age (now probably resolved)
and the great range of metrical and morphologi-
cal variability in the combined sample, the Hadar
and Laetoli hominines represented only a single
taxon; 2) this taxon was new, distinct from all
known species of Australopithecus and Homo,
but referable to the former genus as 4. afaren-
sis; 3) compared to both A. afarensis and mod-
ern apes, 4. africanus presented derived traits
shared with A. robustus but not with Homo
species—thus A. afarensis might be in or near
the ancestry of both Homo and later Australo-
pithecus, but A. africanus was the sister-taxon
of A. robustus and far from the Homo lineage
(Johanson and White 1979). Needless to say,
these conclusions were quickly attacked (or sup-
ported) individually and jointly by numerous
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colleagues. The detailed publication of the Ha-
dar fossils and their analytical comparison with
other fossil hominines and modern hominoids
is now in press, as are several rebuttals, but my
own review is based on zome stady of these and
other original remains and discussions with par-
tisans of all

BWS.

It is now agreed that there was indeed much
greater sexual dimorphism in early humans
than in modern or Pleistocene fossil forms, but
the Hadar range of size variation, if interpreted
as dimorphism, is far greater—yvet that is not
unexpected it gorilla to chimpanzee-like di-
morphism is accepted as the ancestral condition.
There is no clear pattern at Hadar of morphologi-
cal differences linked to size; instead, large and

small jaws and posterania seent morphologically
identical {except for allometric factors of shaft
thickness and the like), while dental variation is
independent of size. Nor is there a pattern of
small front teeth in the sarne jaw as massive
cheek teeth, which is the hallmark of A. robus-
tus. Another argument of Johanson's is that the
bipedalism documented by the Hadar postcran-
ia (and the Laetoli footprints) preceded the in-
crease in brain size characteristic of later hu-
mans. While it is true that the massive brain is
a feature only of (mostly Pleistocene) Homo,
there is a real question whether the brain of
afarensis would have been comparable to or
largev than that of a modern ape of simi
(“Lucy™ may have been only slightly over 1 m

I mass

tall, with a mass of under 30 kg. the larger
males perhaps up to 1.5 as tall and over twice
as heavy). 1 think that some relative brain ex-
pansion had alreacy taken place. but thorough
study of the partial endocasts must be awaited
to know if the “encephalizalion level™ of later
Awstralopithecus had been reached.

Two strongly divergent alternatives to Johan-
son and White's conclusions have now been pro-
posed. Phillip Tobias (1981) has published a
major review of 4. afarensis (without benefit of
the new dates), in which he argues that the
Hadar and Laetoli samples represent two dis-
tinct subspecies of 4. africanus (the Sterkfon-
tein plus Makapan sample is also recognized as
distinct from the Taung holotype). Tobias con-
tended that the diagnosis of afarensis does not
clearly distinguish it from other Australopithe-
cus, and after a detailed consideration of cranial

and dental morphology he found few significant
differences from the South African sample of
africanus. but roughly equal distinction among
the three populaticns: unfortunately, he pro-

posed @ new subspecific name for the Hadar

sample on the rondition that it is distinct.
which rontravenes Article 135 of the Internation-
al Code of Zoological Nomenclature, thus ren-
dering his nomen A. a. aethiopicus unavailable.
Phylogenetically, Tobias supported the widely
held view that 4. africanus may have been the
common ancestor of robusts and Homo, rather
than sharing derived conditions only with the
former.

On the other hand, Olson (1081) presents 4

detailed analyvsis of the Lasicranial morphology
of Pliocene to modern hominoids, finding that
the large Hadar occiput sharves derived charac-
ters with Awstralopithecus vobustus, which he
places in the genus Paranthropus (as opposed
to Homo, which includes 4. afvicanus). Olson’s
interpretation of mandibles and dentition from
Hadar supports this view, leading to his pro-
posal that two taxa are present: a large. robust
Paranthropus africanus (holotype, the 1939 Ga-
rusi {=Lactoll) maxilla of “Meganthropus afri-
canus™) and a smaller Homo species (“Lucy™
and other small, A, africanus-like specimens).
These two clades are thought by Olson to have
diverged carlier than 4 Myr,

My own view ts that d. afarensis is probably
a taxon distinet trom but very similar to 4. af-
vicanus. It is more conservative than any later
hominines, and althe

gh it has been termed
ape-like, 1t s in fact morpheologically more sim-
ilar to the Late Miocene “apes™ than to modern
striguing of Johanson and
White's hypotheses, in my opinion, is that A.
afavensis stands at or near the split between the
Homo and later dustralopithecus lineages. Ol-
son has indicated cranial features which link

forms. The most

afarensis to the robust group, while Tobias has
shown that its overall morphology is quite af-
ricanus-like; T consider that it is cranially dis-
tinct from both of these in several features,
some of which seem to be conservative reten-
tions shared also with Homo (see White, Johan-
son, and Kimbel 1981).

A problem often noted with Johanson and
White's model of human phylogeny is the gap
left in eastern Africa between A. afarensis older
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than 3.2 Myr and the earliest Homo somewhat
older than 2 Myr {sce below). Some ol this time
may be filled, according to Howell (1978), by
specimens tentatively referred to A, africanus
trom the Omo deposits (and perhaps even youn-

ger at Olduvai), but they have not vet been com-
pared in detail to cither 4. afvicanus or 4. afar-
ensts. If a taxon like A, africanus is temporally

and morphologically inicrmediate between 4.
afurensis and Homo in both eastern and south-
ern Africa, it is likely to have heen intermediate
phyletically as well; cranial material of the east
African form is urgently needed. At present, it
seems that the relationships among 4. afuvensis,
A, africanus and AL robustus are by no means
clear and mayv be more romplex than proposed in

any published scenario. The lack of clear associa-
tions (see below) ol stone tools with any Aus-
{ralopithecus lossils leads me, among othe

s, 10

suggest that these species were not habitual
stone tool makers (although probably ad hoc
users of stone and organic implements) nor ac-
tive hunters, but perhaps collectors of vegetable
foods and scavengers of small game. Some of
these Hetary questions may be resolved through
detailed studies of food-wear scratches on fossil
tecth now being conducted (with the aid of SEEM
technology) by Alan Walker (1981); preliminary
results suggest that Awustralopithecus species
coneentrated on cating lruits of both tough and
perhaps softer varieties.

Most recently, Owen Lovejoy has proposed
(19813 that the carly appearance of bipedal lo-
comotion in humans was due to the sclective
advantage it gave to males who could thus pro-
cure food at a distance and carry it back to a
home base occupied by females and voung.

Pair-bonding and increased male investment in

both mate and offspring would serve to increase
survivorship despite the increase in all life pe-
riods which characterized hiominoid evolution.
Development of the strongly-knit human nucle-
ar family, as well as of the distinctive human
sexuality and secondary sexual morphology, are
all tied together in (his model, which has just
been incisively (and critically) reviewed by [saac
(1981) and Hrdy (1981), from the viewpoints
of archeology and primatology, respectively.
The earliest I{omo is now usually assigned to
H. habilis, based on material from Olduvai

Gorge complemented by fossils from
kana, Omo, and southern Africa (Howeli 1978).
This laxon is characterized by its enlarged

brain, body size comparable to large dusir
pithecus andd generally i

a helicoidal pattern of dental

[oms display
wear, as compared to uniformly sloped wear in
Awstralopithecus, bul Ward {1981 has argued
for a much wider distribution of helicoidal wear
as a result of dental fun
sis. This wear pattern, in part, has been used
o document the presence of Homo of il
n Seuth Africa, including a newly recov

ion and worph

-

partial cranium frorm level at =

fontein (sce Tohias
skulls and leeth from Swartkeans, contempo-
rary with . vobustus. The lace of the Sterk-
fontein skall is rather 1. gf¥icanus-like, but an
associated oeciput indicates a guite voluminous
brain, comparable to some of the smaller spee-
imens from East Turkana (Tobias and Hughes
personal communications 1981). However,
some workers (especially Walker and Leakey
1978) consider many of these fossils to be late
Australopithecus and question the validity of
Homo habilis. All of the best specimens of
Homo habilis derive from 2.0-1.5 Myr old de-
posits, with onlv uncertainly referred scraps
older. Stone toels first occur in abundance in
the same layvers, in both eastern and southern
<ites; the oldest now seem to be from Hadar, in
levels devoid of any hominids but dating around
2.5 Myr. These Oldowan tools are characteris-
tically small sharp flakes (slicers?) and polyhe-
dral core implements (choppers, peunders?)

suggestive of both vegetable food preparation
and hunting of small game, while rare butchery
finds of larger mammals indicate scavenging
activity,

Current estimates of the start of the Pleisto-
cene center on 1.6 Myr ago, and this also seems
to mark a major change in human evolution,
with the first appearances of Homo eveetus and
the Acheulean culture complex. After the major
activity of the 1930’s and 1940’s in China and
Java, interest in this species waned somewhat,
despite slow but steady recovery of fossils in
Asia and Africa—it was simply eclipsed by fas-
cination with Awustralopithecus. Now new fos-
sils are combining with theoretical models to
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produce a resurgence of study and interpreta-
tion of H. erectus. Several crania, including one
with most of the face (at last), have been de-
scribed from Indonesia, a fine new skull (as yet
unpublished) was recovered in Anhwei province
(China) and several excellent skulls and other
specimens from East Turkana and Olduvai are
being analyzed (Howell 1978; Leakey et al. in
prep.). Santa Luca (1980) has just published a
complete restudy of the Solo (Ngandong) series
of faceless crania which places them definitively
as Homo erectus, rather than as archaic forms
of Homo sapiens as some authors had argued.
Howells (1980) has suggested that known Homo
erectus specimens document an evolutionary
pattern closer to punctuated equilibrium than
to the gradualism long associated with human
evolution. Rightmire (1931) has attempted to
substantiate this view quantitatively, with some
degree of success. On the other hand, Thorne
and Wolpoff (1981) suggested that more local
continuity and gradual evolution may have tak-
en place in Homo erectus. It seems that the real
question is whether the observed morphological
variation in erectus fossils is under temporal
control, so that all populations “advance” in rel-
ative synchrony (implying major gene flow), or
if regions are isolated but show independent
(parallel?) gradualism, or if factors of sexual and
individual variability overshadow any time-re-
lated changes within this taxon;, new ap-
proaches to this problem should prosper in the
coming vears. Culturally, [{omo erectus world-
wide is accompanied by variants of the Acheu-
lean or “hand-axe” technocomplex, with flake
tools and scrapers. hand-axes, cleavers and oth-
er bifaces varving in relative frequency. It ap-
pears that (as for the Oldowan), raw material
composition is at least as important as local style
in determining the composition of Achculean
slkits. Although it was long thought that
xes did not ocenr east of India, some

Chinese sites vielded rare but typical bifaces
and Okladnikov (1978) reported fine Acheulean
hand-axes in association with flint-like raw ma-

terials. The overall interpretation of Homo evec-
tus-lifeways remains that of gathering com-
bined with increased, group-cooperative (male?)
hunting of large game in tropical and temperate
climatic zones across Afric d southern Asta.

No cleaciy rfus remains have been re-

covered in Europe (or in India, which must
have been at least traversed), and archeological
occurrences are rare older than about 0.5 Myr.
These suggest that Homo erectus or similar hu-
mans may have inhabited southern Europe
sparsely and nomadically in the Early and early
Middle Pleistocene. The oldest human remains
from Europe are not well dated faunally, much
less by chronometric niethods but seem to be
younger than 0.5 Myr, comparable in age to the
earliest major continental glaciations. The most
important specimens are the Mauer (Heidel-
berg) mandible, an occipital from Vertesszollos
(Hungary), a face and several mandibles from
Arago (France) and, especially, a nearly com-
plete skull from Petralona (Greece, see Stringer
et al. 1979). Based on my own assessment of
published faunal evidence and correlations with
deep-sea cores and terrestrial terminology as
utilized by European prehistorians, these finds
probably date between 0.45 and 0.35 Myr (later
“Mindelian™. As discussed by Stringer et al.
(1979; sec also Wolpoff 1980b), they appear to
represent a population only slightly different
from Homo erectus, but the distinctions (e.g.,
occipital form, relative vault and ?endocranial
expansion, facial pneumatization) are all syn-
apomorphous with later Homo sapiens, to
which species they are referred. Based on the
most recent Chinese studies (Woo Rukang,
pers. comm., 1980), the Choukoutien sample of
Homo ereclus is roughly contemporary with
these finds, while African material of this age
is poorly dated and/or studied. The origin of
Homo sapiens from Homo evectus is still a mat-
ter of question; in fact, some paleoanthropolo-
gists question the validity of the latter as a
“real” species, as distinct from 1. sapiens. 1
suggest that the first appearance of relevant fos-
sils in a previously little inhabited region indi-
cates the possibility that marginal allopatric
speciation may be important here—if some
erectus population(s) were isolated in Europe as
a result of glacial eonditions and the survivors
adapted to the new environment (or conceivably
just were affected by genetic drift), perhaps the

result is what we can call early Howmo sapiens
(H. 5. heidelbergensis). At present, thisis a near-
Iy untestable scenario, but ene which appeals to
me more than does orthogenesis, polyphyly or
ignorance of the problem.
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In part due to the lack of well-preserved fos-
sils elsewhere, paleoanthropologists have often
concentrated on Europe in the study of Homo
sapiens evolution as if it represented the source
arca for all moderns. The so-called Neanderthal
problem, questioning the source and possible
descendants of this mainly early Late Pleisto-
cene Mediterranean group, is the archetypal ex-
ample, so that numerous supposedly contem-
porary fossils have been termed local variants
of Neanderthals and the possibility of their con-
tributing to the ancestry of carly Europeans has
become a question of ancestry for all moderns
(see Howells 1974 for review). New studies, es-
pecially those considering shared derived char-
acters in forming hypotheses of relationship
among populations of a broadly defined Homo
sapiens, as well ax some new fossils, have tipped
the scales convincingly in this debate. The late
Middle Pleistocene in Europe has vielded cra-
nial remains such as those of Holsteinian or ear-
ly Rissian age (0.35-0.25 Myr old) from Bil-
zingsleben and Steinheim in Germany and
Swanscombe in England. Although the last of
these was once thought to relate to moderns
rather than to Neanderthals, all three are now
seen to show Neanderthal derived characters
and to form a continuum with Late Pleistocene
Neanderthals via such Late Rissian French in-
termediates as Biache and La Chaise (age circa
0.15 Myr). [Note that on such an infra-subspe-
cific scale, “intermediacy” may have a real
meaning even in an otherwise punctuational
framework.] The clearest presentations of this
view are by Santa Luca (1978), Hublin (1981)
and Stringer (1981); Wolpoff (1980hb) provides
a general review of most of these specimens with
a consideration of sexual dimorphism but less
clear phyletic reasoning. As Huhlin suggests, itis
necessary to reject the “Eurocentrism”™ of past
work and consider as on the Neunderthal lin-
cage any fossils demonstrating derived Nean-
derthal morphology (as do all those of post-Min-
delian age in Europe).

The later Neanderthals have been most re-
cently reviewed popularly by Trinkaus and
Howells (1979; and see Wolpoff's 1980a text),
who wondered about the origin of this group’s
adaptations. The more typical Neanderthals (as
opposed to earlicr “antencanderthals™) occur
across Europe and the Near East from the Eem-

ian to the mid-Wurmian (0.13-0.04 Myr), with
the late western European specimens (the “clas-
sics”) being the most derived in facial morphol-
ogy. It has been suggested that the basic ad-
aptation was to cold climate, but Trinkaus and
Howells query this, arguing that if that were
the case, why should the adaptations arise in
the temperate Eemian interglacial and persist
in the temperate Wurmian Near East. The an-
swer may again lic with their ancestry: the
Neanderthal morphology became fixed during
the cold Rissian, with Biache and La Chaise
specimens showing it in essentially Wurmian
form, and it persisted in later temperate regions
and times, while becoming more derived under
the harsher West European glacial conditions.
Less is known about the later Middle and ear-
ly Late Pleistocene human fossils of Africa and
Asia. In China, several fragmentary specimens
have been recovered recently, but the nearly
complete Dali cranium (Wu 1981) is the most
important, as it seems to show some conserva-
tive links to Chinese Homo evectus, along with
derived features reminiscent of modern eastern
Asians. It is the best evidence I know for the
now usually discounted concept of locally con-
tinuous evolution from 1. erectus to modern
peoples (see also Thorne and Wolpoff 1981). In
Africa, the Rhodesian or Kabwe skull (Zambia)
and that from Saldanha (South Africa; see How-
ell 1978) are now complemented in the east by
the crania from Bodo (Ethiopia; see Conroy
1980) and perhaps Ndutu (Tanzania). These
specimens have been considered by Stringer et
al. (1979) as comparable in grade to the Petra-
lona skull, but they could also be seen as a par-
allel, cohesive unit on a separate lincage. Al-
though some were considered archaic and
voung, recent evidence suggests an age range
between 0.4 and 0.2 Myr, and I note an appar-
ent development of a rounder vault than in the
relatively elongate Neanderthal skulls, suggest-
ing possible links to the earliest modern humans.
Africa has not been the usual postulated
source area for early moderns, but in fact the
three oldest potential candidates are from this
region. The uppermost or Kibish Formation of
the Omo Group (Ethiopia) has vielded two par-
tial and incompletely studied skulls, one more
like the Rhodesian group, the second more mod-
ern; a skull from the Ngaloba Beds, stratigraph-
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ically above Laetoli, is comparable to these
(Day et al. 1980). All these specimens may be
0.125-0.1 Myr old. Even more intriguing is the
Border Cave sample from South Africa. Right-
mire’s (1979) analyvsis of the most complete
cranium indicated clearly modern African
(“Bushman-Hottentot”) affinities, while Beau-
mont et al. (1979) reported that the skull is asso-
ciated with a Late Paleolithic toolkit and may be
at least 90,000 yr old. The implication of these
findings is that by about 0.1 Myr ago, the mod-
ern African stock(s) may have separated from
those of Eurasia, already linked to the type of
tools found almost exclusively in association
with humans of modern morphology. While the
antencanderthals (and Rhodesians) are gener-
ally found in association with developed Acheu-
lean tools, often presenting an advanced pre-
pared-core form of technique, the Neanderthals
and most contemporaries manufactured Middle
Paleolithic flake-based hunting tools. The Late
Paleolithic, occurring in Europe only after
35,000 yr ago, is characterized by apparently
more cfficient means of flake detachment and
more “specialized” tool forms. Although some
early Near Eastern “moderns” have been found
with Middle Paleolithic tools, until recently only
moderns were recovered with the Late Paleo-
lithic, which lends greater weight to the Border
Cave find. Most recently, however, a well-pre-
served partial skull was found at Saint-Césaire
(France) in an carliest Late Paleolithic layer
(Levéque and Vandermeersch 1981): there is lit-
tle doubt that it represents a “classic” Neander-
thal! How much the Neanderthals contributed
to the gene pool of early modern Furopeans is
still very much a moot point.

This sampler of current paleoanthropology
reveals the same pattern of new phrasing of old
questions and new applications of alternative
approaches which characterizes other aspects of
paleontology. In that the subject is our own his-
tory, palecoanthropology may have a greater fas-
cination than study of forams or turtles, but it
is equally able to incorporate or produce new
methods and philosophies. The gradualist vs.
punctuationalist controversy, for example, is
now recetving due attention in most discussions
of human evolution. Especially in this day of a
Creationist resurgence, paleoanthropology needs
to refresh its links to paleontology and evolu-
tionary theory as a two-way street.

(NOTE ADDED IN PROOF.) As if to reinforce
the view that human evolution is an active
discipline, a number of important new publica-
tions have appeared in the few months since
manuscript submission. Reference to some has
been inserted where possible, but three deserve
more comment. The results of two broad sym-
posia, parts of which are cited before were pub-
lished as “The Emergence of Man” (Phil. Trans.,
Roy. Soc. London, ser. B, vol. 292, 1981) and
Aspects of Human Evolution (see Olson refer-
ence). Of special interest is a review article
“Tempo and mode in human evolution”, by J. E.
Cronin, N. T. Boaz, C. B. Stringer and Y. Rak
(Nature, 292: 113-122). Cronin et al. recognize
essentially the same taxa as I do here and argue
that the presence of specimens “intermediate”
in morphology between pairs of successive taxa
(excluding robust Australopithecus), combined
with apparently “continuous” trend to increase
of brain size and body weight in these taxa
suggest that human evolution was characterized

by “gradual change with periods of varving rates
of evolution™. This was contrasted to a mocdel of
relative stasis interrupted by rapid evolution and
speciation (panctuated equilibrium), which 1
prefer, «at least for the pre-Homo sapiens phase
of human evolution. Many of the points made
by Cronin et al., including some of their age
assessments (which affect estimates of evolution-
ary rate and species overlap) are open to ques-
tion, and this article should be the focus of some
debate this vear.
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