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Some observations on the radiocarbon and cosmogenic
isotope dating of petroglyphs, Foz Céa, Portugal

ALAN WATCHMAN*

Further remarks on the age of the Foz Cba rock-engravings, Portugal, in the light of
studies by absolute-science methods in the March 1997 ANTIQUITY.

In the March 1997 issue of ANTIQUITY, two ar-
ticles by Fred Phillips et al. (1997: 100-104)
and Ron Dorn (1997: 105-15) further contrib-
uted on the date of the Cda valley petroglyphs
in Portugal. Using in situ chlorine-36, Phillips
et al. found evidence that ‘indicates how long
rock surfaces have been exposed’, and ‘conclude
that panels were available for engraving dur-
ing the Palaeolithic; they have been exposed
16,000~136,000 vears’ (Phillips et al. 1997: 100;
Chippindale 1997: 1). Dorn’s (1997) results were
less conclusive; he found signs ‘that radiocar-
bon is not safely and stably trapped within rock
patinas and varnishes where neither older nor
younger carbon can reach it; accordingly ra-
diocarbon determinations on these deposits do
not provide true measurements of date’ (Chip-
pindale 1997: 1). Unfortunately both papers have
critical flaws in their assumptions, and inter-
pretations of analytical results fail to consider
the nature of the materials sampled in relation
to the event purportedly dated.
Measurements of chlorine-36 in Coa valley
schists assume that this isotope only begins to

accumulate once a rock panel becomes exposed
to the atmosphere and to cosmic rays. This as-
sumption is proved false by the authors’ own
data where at a depth of 16 m below the river
bed at the proposed dam wall site chlorine-36
was present in quantities equivalent to surface
exposure ages of between 795 and 2780 vears
(Phillips et al. 1997: table 1). The depth of this
accumulation is at least eight times greater than
that at which in situ cosmogenic isotopes are
generally produced because ‘one or two me-
tres of rock will block most cosmic radiation’
(Phillips et al. 1997: 102). Although muon re-
actions can produce chlorine-36 beyond these
generally accepted shallow depths (Cerling &
Craig 1994: 285), a fundamental problem still
exists with the Cdéa measurements because the
authors have shown that buried rock surfaces
can also accumulate significant quantities of
chlorine-36 before they are exposed to the at-
mosphere.

Generally, measuring the amount of chlorine-
36 in a sample taken from an exposed rock sur-
face today indicates the sum of isotopic
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contributions from atmospheric, cosmogenic and
radioactive sources, assuming that chlorine-36
was not introduced either by prior exposure or
from groundwater. Under ideal circumstances
of rapid exposure by a cataclysmic event (fault
or landslide) of a rock surface to cosmic radia-
tion the in situ cosmogenic chlorine-36 dating
process can provide an age estimate for expo-
sure of a surface where atmospheric and nu-
clear productions are insignificant. However,
under slow rates of erosion and/or high levels
of introduced atmospheric chlorine-36 a cosmo-
genic isotope ‘age’ cannot define when a sur-
face was exposed to the atmosphere. In the Coa
valley, where river down-cutting and hill slope
erosion are arguably slow and episodic, and
where deep rock weathering (iron-stained
schists) and groundwater movements (fracture
fillings) provide evidence of probable atmos-
pheric chlorine-36 contamination the ‘exposure
age’ of panels dated by Phillips et al. does not
only reflect exposure to the atmosphere. Given
that, the calculated in situ cosmogenic ages from
exposure of the engraved panels in the Coa valley
are too large.

The authors use a range of 0-2 mm/millen-
nium for surface erosion rates because they
assume that ‘higher rates of surface erosion
would have obliterated the engravings’ (Phillips
et al. 1997: 102). This suggests that the authors
either already knew the surfaces had pre-
Palaeolithic ages, or they conveniently ignored
the possibility that even at the maximum ero-
sion rate petroglyphs less than 1000 years old
would still be visible. Dorn had sampled petro-
glvphs ‘at locales where the bottoms of the
grooves were ~2—4 mm beneath the adjacent
joint face’ (Dorn 1997: 106), so erosion rates of
up to 4 mm/millennium would still agree with
much vounger estimates of petroglyph ages
(Bednarik 1995; Watchman 1995b).

Students of chemistry know that all chlorides
are soluble, an aspect forgotten by cosmogenic
chlorine-36 proponents. Instead of invoking muon
production for cosmogenic chlorine at 16 m
depth at the proposed dam site, a simple ex-
planation of groundwater transport of chlorine
from higher elevations might be considered.
Siliceous minerals are much more soluble in
the presence of chloride ions (Wey & Sieffert
1961) and silica skins have precipitated on some
schist surfaces, so groundwater has likely trans-
ported atmospherically derived chlorine-36 into
the schists. Measurements of chlorine-36 on
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successive joint faces at Ribeira dos Piscos pro-
vide evidence confirming chlorine solubility:
analysed rock from the oldest exposed joint
surface has the lowest chlorine abundance sug-
gesting that some chlorine has been leached
from minerals (Phillips et al. 1997: table 1). Firm
conclusions about chlorine-36 mobility in sam-
ples analysed by Phillips et al. at Cda cannot
be made because the authors did not provide
petrographic descriptions to indicate the de-
gree of mineral weathering. They also did not
reveal the precise locations from where they
collected samples so the analvses may not re-
late to engraved surfaces.

The focus of the other article is *whether
available radiocarbon results constrain the ages
of Coéa engravings’ (Dorn 1997: 105), but his
results are from weathering rinds (cortex), and
not rock surface coatings or silica glazes as he
asserts. He reported only one determination from
silica glaze within an overlving rock coating,
whereas he made 14 radiocarbon measurements
on ‘organic matter’ from weathering rinds and
5 from the interface between rinds and their
overlying coatings (Dorn 1997: table 1, 108).
His conclusion that ‘analytical data indicate that
silica glaze at Coa does not form a closed sys-
tem’ (Dorn 1997: 106) therefore has no basis.
What he has found instead is that ‘organic matter’
in weathering rinds does not provide suitable
source materials for establishing the age of
petroglyphs at Cba because they contain car-
bon of different ages.

Preliminary dating results for fossilized sur-
faces and rock paintings have been obtained
outside the Coa valley using microexcavation
extraction (Arsenault 1996; Watchman 1990;
1992; 1994; 1995a). To confirm that carbon-
bearing substances were fossilized and trapped
in silica accretions in a closed stable system 1
dated three micro-layers in one skin from
Penascosa (one of the Coa petroglyph sites). The
micro-layers consisted of a basal layer of silica
(FC-7: 3490£90 vears b.p.), an upper silica layer
(FC-6; 2060£50 years b.p. and the silty surface
(FC-25, modern; Watchman 1995b; table 1). These
off-art results establish a chronological sequence
consistent with slow accumulation of carbon in
a closed, stratified amorphous silica system.

Dorn clearly illustrates the relationship of
‘organic matter in pores of weathering rinds’
with the overlying silica 'glaze’ (Dorn 1997:
figure 2), and he infers that it was carbon ‘in
weathering rinds within petroglyph grooves’
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(p. 106) that he sampled for dating. That ex-
ample, for which he obtained a radiocarbon age
(FC-95-4) shows ‘organic matter’ at depths ex-
ceeding 100 microns beneath the petroglyph
surface and almost 0-3 mm beneath the adja-
cent joint surface. To sample petroglyph weath-
ering rinds for dating ‘pieces of schist were
chipped from each petroglyph with a tungsten-
carbide needle’ (Dorn 1997: 106), but he gives
no information about how the ‘organic matter
in pores of weathering rind’ was extracted and
processed for dating. He does not describe the
tvpes of ‘organic matter’ he found. Uncertainty
therefore exists as to the inclusion of acciden-
tal carbon-bearing contaminants; from graph-
ite in the schist (Watchman 1995b; 1996), from
modern carbon during sampling, during process-
ing (Beck et al. 1996), or from conversion to
graphite in the dating laboratory. If only ‘or-
ganic matter’ from the weathering rind under
petroglyphs was present in samples used for
dating, then the measured radiocarbon age re-
flects the age of the material and not carbon
taken from the rock coating or ‘inorganic’ graph-
ite from the rind. His conclusions therefore relate
to material beneath petroglvphs and not to the
age of the accretions lving over them. Dorn’s
determinations for ‘organic matter’ from weath-
ering rinds are therefore maximum ages. His
samples were also probably contaminated by
graphite from the schist because he did not
separate the different fractions in all samples.
Where he did separate weathering rind ‘organic
matter’ into dense and less dense fractions (FC-
95-5b) he may have only divided it into its two
forms; dense graphite stubs and light graphite
flakes combined with modern organics. We will
never know what was dated because he did not
identifv the components, only calling them
‘organic matter’.

Dorn compares my dating result from a rail-
way quarry of known age (Watchman 1995b:
FC-28) with his radiocarbon determination for
silica glaze over an unengraved panel surface
(FC-95-2a), but he has no idea how old the sur-
face is that he sampled. The only comparison
possible is that similar rock surface accretions
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were sampled from schist in the Céa and that
similar radiocarbon results were obtained. I do
not share his view about modern carbon ex-
change in these samples; there is overwhelm-
ing evidence to support an opposite hvpothesis
(Watchman 1996). There is no need to use com-
plex arguments about modern carbon exchange
when the simple explanation of accidental in-
clusion of carbon-14 deficient graphite from the
schist underlying rock surface accretions fits
all the evidence, including field observations
made by all dating parties. The radiocarbon
determination of 29,990 vears ago, obtained from
dense ‘organic matter’ in the rind of an ‘unex-
posed joint crevice’ (Dorn 1997: table 1, FC-
95-5b), fits this scenario. (It is near the detection
limit of AMS radiocarbon for a mixture con-
sisting mostly of graphite.)

The major radiocarbon dating problem at Coa
is imprecision in sampling the extremely thin.
compositionally variable silica skins. As with
all rock surface accretion dating methods, ex-
tracting carbon of known identitv and origir
is very difficult; often the best that can be done
is to take a sequence of stratigraphic samples
to verify that a chronological order of deposi-
tion exists. Techniques for doing this (Watch-
man 1993; Watchman & Campbell 1996) are
being refined. Radiocarbon dating results from
Coda do date the rock surfaces and the petro-
glyphs. but not to the estimates and interpre-
tations of Dorn and Phillips et al. Publication
of these two papers without details of the meth-
ods, the precise locations of samples, the na-
ture of rocks and accretions analysed, the
pre-treatment steps, and the weights and iden-
tities of carbon-bearing components not only
does archaeometry a disservice, but it degrades
scientific debate. While the published results
are controversial, so are the methods and as-
sumptions, but readers were not provided with
enough information to judge the accuracy of
the results. Surfaces and materials of known
ages were not used to validate these dating
approaches adequately in the Coa valley, es-
pecially where several potential sources of iso-
topes were likely.
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Celts, politics and motivation in archaeology

SIMON JAMES*

Ruth & Vincent Megaw questioned the motivation behind the current critique of the use of
the term Celtic’ for the La Téne Iron Age in ANTIQUITY (1996: 175-81). Thev explained it
is a nationalist reaction derived from insecurity about modern English identity. Here we

have a reply to their paper. which rejects these interpretations.

In a recent number of this journal. Ruth & Vin-
cent Megaw painted an extraordinary picture
of the activities of ‘some English archaeologists’
who study the Iron Age (NB not British; the move-
ment in question is presented as something no
Scottish or Welsh archaeologist would subscribe
to; Megaw & Megaw 1996: e.g. figure 2).

They see a new school of thought emerging,
attacking the long-established academic and
popular consensus that the Iron Age of huge
tracts of Europe is best understood in terms of
a fairly uniform Celtic culture which, while
exhibiting local variations, was fundamentally
similar in language, social structures and ma-
terial culture. These ‘English archaeologists’,
they believe, would deny not only the Celticity
of ancient Europe, but in consequence also the
authenticity of the modern Celtic world.

Seeking to explain the underlying motiva-
tion for this perceived development in the con-
text of the United Kingdom of the 1980s. they
suggest that the individuals concerned are
motivated bv dangerous nationalist forces. The
Megaws contrast their own highlv multicultural

academic milieu in Australia with, at least by
implication, a more monocultural. and specifi-
callv English-dominated, environment in the
United Kingdom (Megaw & Megaw 1996: 175).
They suggest. again partly by implication. that
hostility to the idea of a common Celtic iden-
tity for the people of Iron Age Britain is moti-
vated, subliminally if not consciously. by the
same beliefs and fears as those behind current
right-wing English nationalist politics. The
Megaws build a picture of specifically English
academic cultural imperialism attempting to
undermine the unity of Celtic peoples, ancient
and modern, as a parallel to. if not an integral
part of, the Little Englandism and Europhobia
of the Tory Right in wider British political life
(Megaw & Megaw 1996: 180):

In the United Kingdom . . . particularly in England,
the anti-European mentality scems deeply en-
trenched: promoting a fear of ‘loss of sovereignty’
seems to the Torv Right its main hope of maintain-
ing political control. Celts. ancient or modern. are
seen as a possible svmbol of internal disintegration
and external control: hence, perhaps. the question-
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