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Publication of supplementary data for 14C AMS ages

Richard N. Holdaway*, Trevor H. Worthy"

We would like to comment on some points raised explicitly and implicitly in a recent paper
on the reliability of AMS 14C ages on bone (Higham & Petchey 2000), which relate to some
of our published work At the outset, we stress that we do not take issue with the subject of
their paper, the problem or otherwise of preservation of bone material merits examination
from all viewpoints and we welcome the publication of new data and discussion In that
discussion, however, Higham & Petchey (2000), by suggesting that the "% collagen yield"
reported in Holdaway & Beavan (1999) were in fact gelatin yields, appear to imply that those
authors did not understand the basic terminology

As Higham and Petchey may be aware, the Rafter Laboratory has routinely recorded
collagen yields of bone samples for AMS 14C ages since c 1990 These data along with the
amount of insoluble residue are routinely included in dating reports whether submitters
choose to use or interpret them, or include them in publication, or not Collagen yield (%) is
defined by the laboratory as the yield following acid demineralisation of the powdered bone
of the sample Collagen yield is one indication of the preservation of bone protein Gelatin
yield is the second stage following hydrolysis and filtration and is reported as a percentage of
the raw collagen yield Holdaway & Beavan (1999) reported "collagen" yields as an indication
of bone preservation, but used the gelatin fraction to determine the 14C ages, as is made clear
in the methodology reported in that paper

Higham & Petchey (2000) emphasise the apparent lack of supplementary data with 14C
ages on Rattus exulans bone published thus far This issue may be seen against the background
of progress m reporting 14C ages in New Zealand It was only in 1988 that publication of 813C
information was required by the New Zealand Journal of Archaeology, and until the mid
1990s nobody in New Zealand reported any additional supplementary data with radiocarbon
ages Hence, in our earlier publications of radiocarbon ages on bone from natural sites (e g ,
Worthy & Holdaway 1993, 1994, Holdaway 1996), the information supplied was that
normally published at that time

Higham & Petchey (2000) go further by implying that the only analytical data published in
support of AMS 14C ages on New Zealand "natural" bone are those given by Holdaway &
Beavan (1999) However, we draw readers' attention to the fact that we have provided
increasingly detailed supplementary data with dates since 1993, in a series of papers overlooked
by Higham and Petchey (eg , Worthy 1997, 1998a, 1998b, 1998c, Worthy & Holdaway
1993, 1994, 1995) For example, in assessing the fossil faunas of Mt Cookson, North
Canterbury, we gave 513C values plus a discussion on the interpretation of the percentage of
insolubles obtained at the gelatinisation stage (Worthy & Holdaway 1995, p 346) Holdaway
(1996) reported 8 nC values and bone masses and discussed potential effects of bone size on
the reliability of age determinations Worthy (1997) discussed 513C and insolubles data in
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association with ages on bones from South Canterbury. In the interpretation of radiocarbon
dates on bones from Southland, Worthy (1998a) reported 813C, % collagen, % insolubles,
%N, and 515N for seven AMS 14C ages on bone. In data from Otago, Worthy (1998b)
included measurements of 513C and % insolubles. Lastly, for dates obtained on Stewart
Island bones, Worthy (1998c) presented 813C, % collagen, and % insolubles, and, for
material of one moa, the amino acid spectrum was determined. Thus, we have for several
years, and at least as long as any other researchers in New Zealand, both sought and
published supplementary data on the quality of the bone material from natural sites used for
measurement of 14C AMS ages.

We now consider that percentage collagen yield, %N, %C, and total N: total C ratio are the
most useful and readily obtained additional measurements by which bone quality and hence
the reliability of a bone AMS I4C age date can be assessed. In future, these data, at the very
least, should be published with all radiocarbon ages on bone.

The suggestion that all the "old" or "early" ages on rat bones be redated is mischievous at
best, for, as Higham and Petchey know, each such determination was based on a single rat
bone that was destroyed during the process. In contrast, a moa bone is big enough that just a
small percentage of it can be used for dating, and so another determination can be made on
the same specimen. As implied elsewhere (Holdaway 1996, 1999; Hedges 2000), the initial
rat samples were selected because they were expected to be of maximal age for the rats in the
sites. Researcher bias towards the potentially oldest material of Pacific rats in the first series
of samples dated (the objective being to find out when rats arrived in New Zealand), an
emphasis later in the programme on areas such as Stewart and Chatham Islands from which
"younger" ages were expected, and the paucity of old material suitable for dating that
remains in collections, together meant that the earliest series of ages on rat bone contained
proportionately more "old" dates and the later series, more "young" dates. The result was an
apparent, but spurious, production trend (Anderson 2000).

In the absence of dateable material (individual bones big enough for the process) remaining
in the samples from these sites, we, like the archaeological community, await the discovery
of further rat bones in stratigraphically controlled sites as a means of attempting to duplicate
the "old" dates.

Regardless of one's position on particular problems, the ongoing debate on the reliability
of bone dating has added impetus to efforts at achieving a far greater understanding of the
limitations and practical application of the technology amongst users. It has also resulted in
an improved level of reporting of ancillary data that will be of benefit to all.

RESPONSE

Tom Higham, Fiona Petchey*

Holdaway & Worthy criticise our lack of reference to a series of papers which they suggest
are relevant. We do not disagree that there are other published bone dates with important
data, but our intention was to focus upon the reliability of rat bones for radiocarbon dating
with particular reference to archaeological bone. We limited our case studies to sites where
rat bones were dated and where there were a number of other bone determinations for
comparison. We did not intend deliberately to overlook their published work. We also did not
include additional archaeological bone data, including over 150 available archaeological
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