SCIENTIFIC CORRESPONDENCE

How old is
‘Boxgrove man’?

SIR — Roberts ef al.' concluded that the
human tibia discovered at Amey’s
Eartham pit, near Boxgrove, Sussex, UK,
is between 524,000 and 478,000 years old
(oxygen isotope stage 13), older than the
Anglian ice-age of stage 12 (ref. 1). This
conclusion is based on ‘correlative mam-
malian biostratigraphy’ and comparative
geomorphology. But the comparison of
mammalian fossils from different sites is
not underpinned by any independent
geochronological age estimates deter-
mined by physical-chemical means. Nor is
the geomorphological argument based on
the fluvial gravels of an early River
Thames at Little Oakley in East Anglia,
UK unequivocal’. This is not surprising
because it is notoriously difficult to date
individual events and their fossils in the

with oxygen isotope stratigraphy’. Ratios
of 0.29 are correlated with oxygen isotope
stage 11 (423,000-362,000 years before
present’), and thus provide an approx-
imate age of about 400,000 years for ‘Box-
grove man’ — an entire ice-age younger
than the previous estimate'.
Amplification is possible by compari-
son of marine and non-marine amino acid
data, because the epimerization rate of
Littorina littorea is similar to some terres-
trial molluscs (gastropods and bivalves).
At the interglacial site of Swanscombe in
the lower Thames valley the mean ratio of
the non-marine fossil molluscs is 0.3%=
0.017 (n = 34). This is also correlated with
oxygen isotope stage 11 by means of a
similar, but non-marine, amino acid
geochronological model®, that is con-
strained by stratigraphical and geomor-
phological age relationships of other
deposits throughout southern Britain.
The fossiliferous Swanscombe beds lie
within the Orsett Heath gravel that direct-
ly overlies the Hornchurch

AMINO-ACID RATIOS FROM BOXGROVE FOSSIL GASTROPODS

Till (boulder clay) of the
Anglian glaciation®. Thus,

Lab No.*  Species p-alloisoleucine/ Stratigraphic unit

Lisoleucine ratio the Swanscombe amino-
LOND 8 Nucella lapillus  0.265+ 0.013(5)  Top of Slindon Sands acid ratios of 0.3 must be
LOND 501 N. apitlus 0.29 = 0.025(4) Intra Slinden Sands post-Anglian in age.
LOND 503 L. saxatilis 0.308x 0.032{5) Intra Slindon Sands Because the Anglian is
LOND 346 L. saxatilis 0.281+ 0.009 (4} Intra Slindon Sands .
LOND 502  N. fapifius 0.298+ 0.019(9)  Basal boulder beach cotiohitel. WDl etggen

isotope stage 12 (ref. 2)

*Refers to London University. The amino-acid geochronology laboratory is
now in the Earth Sciences Department, University of Wales, Cardiff. Data are
standardized to L. fittorea® and refer to the total hydrolysate.

the Middle Pleistocene of northwest
Europe because of the uncertainties asso-
ciated with applicable dating methods and
paucity of suitable materials for dating.

Much progress has been made in recent
years using ratios of the protein amino
acids in fossils to estimate the age of
molluscs. Living organisms contain only
L-configuration amino acids. When they
die, the L-configuration amino acids con-
vert to those of the D-configuration
(racemization). This is a reversible reac-
tion and it results in increased D/L ratios in
fossils through time until a D/L. equilibri-
um ratio is reached: the older the fossil,
the higher its D/L ratio will be. We applied
this method to estimate the age of 27 sep-
arate fragments of marine gastropod fos-
sils, collected for us by M. B. Roberts and
M. R. Bates, from the Slindon sands and
Basal Beach gravel which underlie the
beds in which the human tibia was discov-
ered. Using high-performance liquid chro-
matography, we measured the extent of
the conversion of the protein amino acid
L-isoleucine to its non-diastereoisomer
D-alloisoleucine (epimerization).

The mean  Dp-alloisoleucine/L-iso-
leucine ratio of all the samples is 0.29
+0.025 (n = 27) (see table). This can be
converted into a calendar timescale using
a model that correlates amino-acid ratios,
calibrated by independent age estimates,

NATURE - VOL 371 -

27 OCTOBER 1994

(478,000-423,000 years
before present), it follows
that the Swanscombe beds,
and their equivalents at
Boxgrove, are younger and are thus corre-
lated with oxygen isotope stage 11
(423,000-362,000 years before present).
For comparison, the standard non-marine
amino acid ratio for oxygen isotope stage
135 0.035%= 0.01 (n = 9) (ref. 6). In our
view, therc are too many uncertainties in
the various dating methods to be able to
assign a definitive date for the occurrence
of early hominids in the British Isles.

D. Q. Bowen

G. A. Sykes

Department of Earth Sciences,

University of Wales,

Cardiff CF1 3YE, UK

RoBeERTS REPLIES — Bowen and Sykes
state that the pre-Anglian age proposed
for the Boxgrove tibia is not underpinned
by any geochronological age estimate
determined by physical-chemical means.
We appliced various methods of age est-
imation to the sediments and the fossils
contained therein at Boxgrove', but the
fact is that the range of dates obtained was
so varied that we used mammalian bio-
stratigraphy, from a European database’,
to construct a more accurate and testable
chronological model when combined with
detailed lithostratigraphic data.

Turning to the amino-acid data, Bowen
and Sykes do not include in their table the
two runs that were actually carried out on

GEOCHRONOLOGICAL AGE ESTIMATES
FROM BOXGROVE

Thermoluminescence'? 175.3-229.4
Electron spin resonance® 205-281
Uranium series™* >350
Aminostratigraphy {marine species)®®  303-524
Aminostratigraphy (terrestrial species)®  303-339

Age estimates are x 1,000 years before present.

Littorina liftorea nor the terrestial gastro-
pod Tichia hispida. Taking the range of
means for these species® together with the
data given in Bowen and Sykes’ table, and
then using Bowen's correlation with the
oxygen isotope record’, an age spread
between stages 9 and 13 is indicated.
Although the ratios from amino-acid
epimerization at Boxgrove may be inter-
preted as internally consistent, this does
not mean that they are valid when applied
to wider aminostratigraphic age correla-
tions. This point is well illustrated by
ratios from Waverley Wood” which are
consistently greater than those from the

Cromer Forest Bed, even though the lat-

ter site contains the ancestral form in the

lineage of the water vole'” to that found at

Waverley Wood.

Bowen and Sykes have still not
addressed the chronologically important
taxonomic differences between the Box-
grove mammalian fauna and the faunas
from other sites, such as Barnham'!, that
they have dated to OIS 11. There is con-
sensus among many Quaternary re-
searchers in Europe’ that Boxgrove
cannot be the same age as the
Swanscombe interglacial stage and must
therefore, as advocated in our Letter?,
date from the end of the Cromerian com-
plex. (Details of references supporting our
proposed chronology are available from
M. B. R. on request.)

M. B. Roberts

Institute of Archaeology,

University College,

London WC1H OPY, UK
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