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UNIVERSITY OF PENNSYLVANIA RADIOCARBON DATES XVI
H N MICHAEL and E K RALPH
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Philadelphia, Pennsylvania 19174

On two previous occasions we have published lists of *C results of
precisely dated wood samples in Radiocarbon as per mil deviations
(R, 1965, v 7, p 179-186; R, 1969, v 11, no. 2, p 469-481). We have also
published a list of 1#C dates, consolidating all dated wood samples
processed in our lab to July 1969 (Ralph and Michael, 1970).

The purpose of this report is three-fold: 1) to publish, in tabular
form, actual *C dates of dendro-dated samples processed in our lab as
yet unpublished in Radiocarbon plus those reported only as per mil
deviations; 2) to indicate, in graphic form, the use of our results com-
bined with those of other labs (Damon, 1970; Damon et al, 1972; Suess,
1970) in determining correction factors for radiocarbon dates, and 3) to
publish a short list of aberrant results not used to determine correc-
tion factors and calibration curves shown in figs 1-6. Since all labs in-
volved in the radiocarbon dating of precisely dated woods have experi-
enced occasional aberrations in their results, we feel that these should
be recorded for future research into the causes of the aberrations. This
remark does not apply to those samples which become undersized in
processing. These may be unreliable rather than aberrant.

The prefatory remarks of Ralph and Michael (1969) concerning
basic causes of the deviations largely apply to the present data, adding
the possibility that short-term deviations are caused by variations in
the Earth’s non-dipole field, the Sun’s magnetic field and resultant
interplanetary fields (Ralph, 1973), and explosions of supernovae (Der-
gachev, 1972).

All sequoia and bristlecone pine samples (except as noted) have
been corrected for deviations in 3C/*2C ratios. The § 3C,, values listed
represent deviations of samples measured from the § 3C,, value of our
130-yr-old standard oak sample which is also the reference value (ad-
justed for zero age) for the calculation of § **C. (NB: the subscript W
does not appear in the tables.)

Table 1 lists results of samples dated at the Univ Pennsylvania that
were used to calculate the calibration curves (figs 1-6). Table 2 separates
those samples that are obviously aberrant, vs, and not used in figs 1-6.
Most of the samples were coll, dendro-dated, and subm b5y C W Fergu-
son, Lab for Tree-Ring Research, Univ Arizona. They are designated
with “TRL” in parentheses in the column labelled “Acquisition No.”
Those designated “P-SW-" only, were coll, dendro-dated, and subm by
H N Michael, Mus Applied Sci Center for Archaeol, Univ Mus and
were processed by the Univ Pennsylvania lab. All samples designated
P-SW-INY- in Tables 1 and 2 are Pinus aristata; others are Sequoia
gigantea.
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The provenience of most of the samples was published in Ralph
et al (1965), and Ralph and Michael (1969). Two new series appear
below.

Bristlecone Pine series (P-SW-INY-31, TRL 70-20)

Samples from remnant of Pinus aristata 3.2km N of Schulman
Grove, White Mts, California-Nevada (87° 25" N, 118° 10" W). Coll 1970
and subm by C W Ferguson, Univ Arizona.

Bristlecone Pine series (P-SW-INY-33, TRL 71-52)

Wood (Pinus aristata) from Schulman Grove (37° 28’ N, 118° 09’ W),
White Mts, California-Nevada. Coll 1971 and subm as floater by C W
Ferguson. Subsequently dendro-dated by C W F.

Calibration curves shown in figs 1-6 are based on >600 precisely
dated samples processed by the 3 labs mentioned earlier. These curves
were based on a 9-cell regression weighted averaging of the raw data,
centered on each mid-point. All *C dates in figs 1-6 were calculated
with the 5730 yr half-life.

The curve reveals that in 859, of the cases, the radiocarbon date
(y-axis) will cross the curve only once and thereby determine the cor-
rection factor within the limits imposed on it by its standard statistical
uncertainty in the C correction of the 9-cell regression average. For
example, the radiocarbon date, ap 900, crosses the curve at the dendro-
chronologically determined date, ap 960. Thus, the correction factor for
the mid-point is 60 yr. More realistically, however, one should include
the statistical uncertainty of the *C date as well as approx = 10 yr
uncertainty in the curve. If, for example, the *C date has a tolerance of
* 40 yr, one adds + 10 yr and then finds that the corrected range from
AD 850 to Ap 950 is Ap 920 to Ap 1010. In the remaining 159, of cases
the radiocarbon date crosses the calibration curve more than once, or
follows the curve for a distance, or does both. In all these cases, the
correction factor will have to be cited as a multiple one, or as a span
of time, and sometimes both as a span and a crossing or crossings, and
the resultant over-all range will be greater.

A more detailed explanation of the use of the calibration curves
and of tables of correction factors derived from the curves was pub-
lished by Ralph et al (1973).
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