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ABSTRACT

The fossil human remains from Klasies River Mouth, on the southern coast of South Africa,
have assumed considerable importance as the earliest well-dated remains of anatomically modern
Homo sapiens, though they are in the main very fragmentary and cover a considerable time span
(between about 80 and 120 ka). Their exact affinities are controversial; they may be (a) part of a
population transitional between the precursor species (Homo heidelbergensis or Homo helmei) and
Homo sapiens, (b) very early, generalised representatives of Homo sapiens, (c) an early modern
population showing derived African features, or (d) ancestors specifically of modern Khoisan
people. These hypotheses of their affinities are not necessarily mutually exclusive; for example,
hypothesis (b) simply sees them as further along an evolutionary trajectory than (a), while under
the Regional Continuity model of human evolution some combination of (c) or (d) with (a) or (b)
would be envisaged. While it is not possible, given the rather unsatisfactory nature of the material,
to decide between these models, our own examination of some of the original material has at least
enabled us to make some new analyses.
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INTRODUCTION

The important site of Klasies River Mouth, on the southernmost coast of Africa, was
first excavated in 1967 and 1968, and its archaeology and palaeoanthropology were described
by Singer and Wymer (1982). As a well-dated site yielding abundant Middle Stone Age
(MSA) artefacts, as well as faunal remains, the affinities of its admittedly rather sparse and
fragmentary human remains have attracted a good deal of attention.

Dating

The lowest fossiliferous level is the Light Brown Sands (LBS) member, above which
there is a disconformity, followed by the Sands-Ash-Shell (SAS) member, the Rockfall
member, and the Upper member. MSA industries occur throughout: MSA1 in the LBS and
the lower SAS members, MSA2 in the upper SAS and Rockfall members, and MSA3 in the
Upper member where, however, it is underlain by the enigmatic Howiesons Poort industry.

Tooth enamel, mainly from Syncerus caffer (Cape Buffalo) remains, from the SAS and
Upper layers, was dated by Griin et al (1990), who reviewed the complete evidence for the
dating. The LBS level was deposited in oxygen isotope stage Se, about 125ka; the lowermost
SAS level was still in the last interglacial, and so presumably is older than 116 ka; the upper
SAS, about 80 ka (oxygen isotope stage 5a); and the Howiesons Poort levels were 60-75 ka.
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F1uman remains

Most of the human remains are from the lower part of the SAS layer; these include five
mandibular specimens (16424, 41815, 13400, 14695 and 21776), a malar (16651), a partial
frontal (16425), and an ulna. A more fragmentary mandible (614) is from the Upper member.

Commentators have in the main remarked on two notable features of the remains, their
modernity and their variability, generally ascribed to sexual dimorphism (Singer and Wymer,
1 9&; Grine et al, 1991; Rightmire and Deacon, 1991; Lam ez al, 1996). Rightmire and
Dedcon (1991), in particular, have detailed the differences from “archaic” populations such as
Neandertals, and discussed the possible significance of the great size range. They compared
then to the chronologically somewhat later samples from Skhul and Qafzeh, in Israel, noting
that the latter are overall more “robust”, and they raised the possibility that Klasies could
represent an African lineage, while the Israeli sample might be related to Upper Palaeolithic
Eurepeans. Singer and Wymer (1982) and Briuer and Résing (1989) are among others who
have interpreted the remains as “generalised Africans”.

Other commentators have demurred. Thus Smith (1992, 1994) pointed out that, with
the exception of 16424, the mandibles are actually quite large, comparable in size to a
Neandertal sample from Vindjja in Croatia, and only one (41815) arguably - because it is
damaged - has a distinct mental eminence; the malar (16651) is extraordinarily large,
comparable to the pre-modern Middle Pleistocene specimen from Kabwe, Zambia, and there
is a question whether the very gracile frontal fragment (16425) is fully mature. Wolpoff and
Caspari (1997) have gone further: some individuals can indeed be accommodated in a modern
sample, but taken as a whole the Klasies collection is “not modern”’.

Some more specific studies have produced interesting results. Lam ef af (1996) studied
the question of the size range of the mandibular sample, and the problem of the morphology
of the chins in three of the mandibles. They noted again that mandible 16424 is markedly
smaller than the others; it is at the lower end of the modern range, while two others (41815
and 13400) are at the upper limit. A second very small specimen is a maxilla from the LBS
member, so mandible 16424 is not an isolated anomaly. Their study of chins concluded that,
although each of the three by itself fell within the modern range, such a small degree of chin
development in a whole sample was unlike any modern population. Lam er al (1996) were
unable to form any firm conclusions about the phyletic status of the Klasies sample: they
could be either a mixture between a modemn and an archaic population, a transitional form
between archaic and modern, or an anatomically modern population with unusually great
variability.

Smith (1992) had drawn particular attention to the large size of the malar bone (16651),

but Briuer and Singer ( 1996) took issue with Smith’s method of measurement, finding that
instead it is within the modern human range, including recent South African (Khoisan)
samples. Wolpoff and Caspari (1996) deemed it to be a matter of the correct orientation of
the fragment, but suggested that the bone’s size is not in any case critical for assessing the
affinities of the Klasies sample. .
‘ Churchill et al (1996) studied the ulna morphometrically, including by Discriminant
Analysis, finding that it was generally “archaic”, and could indicate a case of mosaic
‘evolution, the craniofacial fragments being more “modemn” in form than the ulna. Groves
(1998) proposed an alternative method of analysis (Principal Components); this reinforced the
general “archaic” nature of the specimen, and distanced it from African samples as well as
from the Skhul/Qafzeh sample.
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Because of their early age, the Klasies remains have figured prominently in debates
about modern human origins. For “Out-of-A frica” supporters ((Groves and Lahr, 1994), they
document the very early occurrence of modern humans in Africa (though they are not, in fact,
much if any earlier than the Israeli specimens); for the Multiregional school (Wolpoff et al,
1984), they are transitional between an “archaic” morphology and a modern regional (African)
one. An assessment of their affinities is thus of the greatest interest: to discover what South
African people did look like at this early date, what their relationships might be to modern
peoples, and what evolutionary processes might have occurred in South Africa between that
date and modern times. Six views of their affinities are possible:

(1) Of South African (Bushman, Khoisan) morphology;

(2) Generalised Africans;

(3) Generalised Homo sapiens (using that designation, for present purposes, to mean only
anatomically modern humans);

(4) Archaic, related to the Skhul, Qafzeh and Irhoud populations;

(5) Still more archaic, related to Middle-Pleistocene groups such as Florisbad, Saldanha,
Kabwe, Tighenif, Casablanca, and their European contemporaries;

(6) Different from any other living or fossil population.

In this paper we present morphometric and observational analyses of some of the
Klasies material, and comment as far as possible on these views of their affinities.

MATERIALS AND METHODS

In 1997 we studied the Klasies material in the South African Museum, Cape Town,
concentrating on the mandibles (41815, 16424, 13400, 14695 and 21776) and on the frontal
fragment (16425). We took measurements, and made standard observations, as described
elsewhere (Groves and Thorne, 1999). We likewise studied early and mid-Holocene and Late
Pleistocene specimens (presumed proto-Khoisan) from South Africa in the University of Cape
Town and the National Museum, Bloemfontein; from North Africa in the Institut de
Paléontologie Humaine, Paris; and from Northeast Africa in the Southern Methodist
University, Dallas, Texas. We examined Middle and Late Pleistocene European material in
the Musée de ’Homme, the College de France and the Institut de Paléontologie, Paris, and the
Natural History Museum, London. We studied the Skhul and Qafzeh material (including
some casts) in the Institut de Paléontologie Humaine, the Natural History Museum, and the
Peabody Museum of Anthropology, Harvard University.

We entered the metrical data into Discriminant Analyses using SPSS-Windows, site-
licensed to the Australian National University. We entered the the following as separate
samples: Middle Pleistocene specimens from Europe and Africa (n=5), Skhul/Qafzeh (n=3),
the proto-Bushman sample from South Africa (13), Nubia/West Africa (20), and North
Africa/Upper Palaeolithic Europe (20), and entered the Klasies specimens as “unknowns” to
see where they would fall with respect to the five comparative samples. Note that, in an
exercise like this, if an “unknown” falls within the dispersion of one of the comparative
samples it does not mean that it is identical to that sample, only that the available evidence
does not suffice to exclude it; thus, we can say what an “unknown” specimen is not (although
in the present case even this would be unsafe in the case of the two smallest samples,
Skhul/Qafzeh and Middle Pleistocene), but not with any confidence where it actually does
belong.

o
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We listed nonmetrical characters for Klasies and the comparative populations (Table 1),
and compared them. Again, the position of the Klasies material is more accurately phrased in
terms of what it is not rather than what it is.

Table 1. Occurrence of nonmetrical features in Klasies material and in some comparative samples.

KRM S. Africc.  Nubia Europe/ Skhul/ Middle
(Bushman) N.Africa Qafzeh/ Pleist.
Irhoud

Malar everted
no 1 15 14 14 2 1
slight 2 4 1 1
yes 2 3 7 2

Zygmaxillary

ridge no 1 15 19 26 1 3
yes 1 1 3

Orbital margin
rolled 5 4 1
round 1 8 13 10.5 1?
sharp 4 6 12.5 2 3

Supraorb/ciliary

division no 7 5 8
just 3 1
yes 1 8 21 27 2 2

Ophryonic

gloove absent 1 9 20 20 3
trace 4 1 6 3 3
medium 5 2 3 3
marked 1

Nasofrontal

suture flat 8 6
low arch 1 1 2 11 1 4
arched 2 2 9 1
high 2 1 2 1

Mandibular

foramen normal 2 11.5 16 17 2.5 4
H/O 1.5 4 35 .5

Retromolar

space no 1 11 18 9 2 6
slight 1 2 1
yes 2 3 7 1

Mental

foramen P3 1 2
P3/4 1 3
P4 11 6 10 4 2.5
PM 2 6 11 1 35
M1 1 5 1

Mental '

Foramen 1 1 15 18 20 6 5
1% 1 1 1 2 1
2 1 1 1
>2 1

Mental

trigon absent 1 2
weak * 1 2 4
neutral 1 2 4 2
strong 2 13 12 19 6
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RESULTS

The Discriminant Analysis of the frontal (16425) is depicted in Figure 1. The
measurements are Supraorbital Ridge Height Central (STC), Supraorbital Ridge Height
Median (STM), Nasal Width Bifrontomaxillary (FMNAS) and Nasion To Frontomaxillary
Suture (FRNAS). The two supraorbital ridge dimensions measure the degree to which the
ridge, or torus, increases or diminishes in height from the medial to the lateral side of the
orbit; the other two measure the degree to which the nasofrontal suture arches upward (if it is
flat, then FMNAS should be exactly twice FRNAS).

Canonical Discriminant Functions

Klasies frontal fragment

3
2 «
GROUP
1 L
0 X Klasies (ungrouped)
< Middle Pleistocene
- & Skhul/Qafzeh/Ithoud
2 .
n @ S.Africa (Bushman)
2 L
V Nubia
-3 . . . . . 4 Europe/N.Africa

3 2 - 0 1 2 3 4

Function 1

Figure 1. Discriminant analysis of the Klasies frontal Jfragment, based on Supraorbital Ridge
Vertical Height (Central and Medial), Bifrontonasal Chord, and Nasion to Frontomaxillary Suture
Distance.

The first Function accounts for 57% of the total variance; the second for 24%. The first
discriminant function (DF) is mainly a contrast between STC and FRNAS (positive) and STM
(negative): discrimination is fairly poor, but there is a clear tendency for the archaics (Middle
Pleistocene and Skhul/Qafzeh) to have a long nasofrontal suture, and a marked diminution in
brow-ridge height from central to lateral region while the modern samples are more even. The
second Function contrasts STM and FRNAS (positive) with STC and FMNAS (negative):
there is a weak contrast between the Europeans, with thicker glabella and more arched
frontonasal suture, and Bushmen, with more thickened ridges over mid-orbit and flatter
suture. The Klasies frontal would fit into any of the modern groups except Nubia/West Africa
and Middle Pleistocene (though the sample size of the latter is probably too small to be certain
of this), but it does fall towards the “archaic” side of the modern groupings.



)

Klasies River Mouth 49

Canonical Discriminant Functions

Klasies mandibles (1)
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Figure 2. Discriminant analysis of the Klasies mandibles, based on Breadth and Height of
Symphysis, and Corpus Height and Breadth (1) below P, and (2) below the M,,, division.

The first Discriminant Analysis of the mandible is based on Breadth and Height of
Symphysis (BRSYMPH and HTSYMPH), and Corpus Height and Breadth (1) below P4 and
(2) below the M, division (HTP, HTM, BRP and BRM). Results are depicted in Figure 2;
DF1, which accounts for 44% of the total variance, contrasts HTSYMPH and HTP with HTM
and BRM, while DF2, which accounts for 34%, mainly contrasts HTM and BRP with
HTSYMPH. The non-Bush Africans and the Skhul/Qafzeh sample are to the right of the
diagram, with great anterior corpus height, while Middle Pleistocene, Bushman and, less
markedly, European/North African samples are to the left, with great corpus height and
breadth in the molar region. Middle Pleistocene specimens are in the upper part, with high
posterior corpus which is broader in the premolar region, while Bushmen are in the lower with
higher symphysis. The two available Klasies specimens (41815 and 13400) fit only into the
Middle Pleistocene and the European/North African dispersions, and one of them fits just into
the non-Khoisan African range.

The second analysis of the mandible (Figure 3) introduces a third Klasies specimen
(21776) by replacing HTM with the incisor-canine row length INCCAN). DF1, which.
accounts for 57% of the variance, contrasts INCCAN, HTP and BRP with BRM; the
Skhul/Qafzeh sample and the non-Bush Africans are positive, with well-developed anterior
mandibles, while the Bushman sample are negative. DF2, which accounts for 26%, contrasts
BRM, BRSYMPH and HTP with HTSYMPH,; the Middle Pleistocene sample here contrasts,
in its robust anterior mandibles, especially with the Skhul/Qafzeh sample (and, to a lesser
extent, other anatomically modern samples), with their high symphyses. The three Klasies
Specimens, curiously, fit only into the Europe/N.Africa dispersion, but are at the edges of the
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Middle Pleistocene and Bushman dispersions and near the edge of that of the Nubians (non-
Bushman Africans). ‘

Canonical Discriminant Functions
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Figure 3. Discriminant analysis of the Klasies mandibles, variables as above except that
Corpus Height below the M, division is replaced by Incisor-Canine Alveolar Distance.

Comparisons of the nonmetrical characters (Table 1) show the following findings:

(1) In Klasies, the lower border of the malar is not everted, and there is a division between the
supraorbital and supraciliary portions of the brow ridge; these are modern H. sapiens
characters (at least as far as European and African populations are concerned).

(2) There is no zygomaxillary ridge; this makes the malar probably modern, but some Middle
Pleistocene specimens lack the ridge as well (just as some living populations, not
considered here, possess it).

(3) The lack of an ophryonic groove, and the low (not strongly arched) frontonasal suture,
distance it from Skhul/ Qafzeh.

(4) One jaw (41815) has a slight retromolar space, which is rare but not unknown in Bushman
jaws.

(5) One jaw (13400) has a trace development of a superior transverse torus, which is not seen
in the Bush jaws at all; marked development of genial spines is another non-Bush feature
which is seen in one Klasies jaw (21776).

(6) The forward position of the mental foramen in one of the jaws (41815) is a character seen

only in Bushmen, among the comparative samples, but its posterior position in the two
others (13400 and 21776) is rare in Bushmen.







