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On two previous occasions we have published lists of 14C 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 14C dates, consolidating all dated wood samples 
processed in our lab to July 1969 (Ralph and 11Iichael, 1970). 

The purpose of this report is three-fold: 1) to publish, in tabular 
form, actual 14C 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yet unpublished in Radiocarbon plus those reported only as per mil 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 (lates, 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 13C/12C ratios. The 6 13(w values listed 
represent deviations of samples measured from the S 13( value of our 
130-yr-old standard oak sample which is also the reference value (ad- 
justed for zero age) for the calculation of 6140. (NB: the subscript 11/ 

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 by 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 coil, 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 
gigan tea. 
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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 (37° 25' N, 118° 10' W). Coil 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° 23' 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 14C dates in figs 1-6 were calculated 
with the 5730 yr half-life. 

The curve reveals that in 850 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 14C correction of the 9-cell regression average. For 
example, the radiocarbon date, AD 900, crosses the curve at the dendro- 
chronologically determined date, AD 960. Thus, the correction factor for 
the mid-point is 60 yr. More realistically, however, one should include 
the statistical uncertainty of the 14C date as well as approx ± 10 yr 
uncertainty in the curve. If, for example, the 14C date has a tolerance of 
± 40 yr, one adds ± 10 yr and then finds that the corrected range from 

AD 850 to AD 950 is AD 920 to AD 1010. In the remaining 15% 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). 

ACKNOWLEDGMENTS 

We are indebted to C W Ferguson and Bryant Bannister, Lab for 
Tree-Ring Research, Univ Arizona, for supplying the precisely dated 
samples. The Univ Arizona's program was supported by NSF grant 
GA-20618. Barbara Lawn, John Hedrick, Raymond Costa, and David 
Wood have processed the samples since 1970. The National Science 
Foundation, through continuing grant GA-12572, supported these years 
of the known-age dating program at Univ Pennsylvania. 



200 H N Michael and E K Ralph 

Figs 1-6: Comparison of radiocarbon dates of precisely dated tree-ring samples 
and the dendro-dates of same samples. Each circle represents the mid-point of the 



University of Pennsylvania Radiocarbon Dates X VI 201 

average of 9 samples. To determine corrected radiocarbon date, find radiocarbon 
date on scale at left, proceed on horizontal line until circle is encountered. From 
circle read corrected date on vertical scale. For details and example, see text. 
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TABLE 1 

List of radiocarbon dates of dendro-dated samples from sequoias and bristlecone pines processed in the University 
of Pennsylvania Laboratory and used for the calculation o factors. 14C dates calculated with of correction ates cal 5730 half-life. y 

13C s 
IC! 

00 
14C date from 

14C date 5730 oak 
Acquisition No. of Tree-ring midpoint o. 0 5568 half-life half-life stand- 

Lab no. no, rings AD Bc BP 1950 AD /BC BP 1950 AD BC ard Comments 

P-651 P-SW-SEQ-2 20 

P-543a P-SW-SEQ-2 26 
P-416 P-SW-INY-1 50 
P-346 P-SW-SEQ-2 26 

P-650 P-SW-SEQ-2 20 
P-649 P-SW-SEQ-2 20 
P-702 P-SW-SEQ-2 10 
P-648 P-SW-SEQ-2 20 
P-545a P-SW-SEQ-2 8 

8630 P-SW-SEQ-2 10 
P-880 P-SW-SEQ-2 14 
P-881 P-SW-SEQ-2 16 
P-631 P-SW-SEQ-2 26 
P-631a P-SW-SEQ-2 26 
P-1113 P-SW-ENT-1 40 

nn 1900 50 1857 ± 32 93 1854 ± 33 +0.9 Not used in 
calculating 
correction 
factors 

wn 1855 95 1896 ± 30 54 1894 {- 31 -x-5.5 

a,n 1829 121 1781 ± 47 169 1776 ± 48 No 8 13C 

nn 1829 121 1841 - 40 109 1837 ± 41 S 13C from av- 
erage value 

An 1800 150 1835 ± 31 115 1831 ± 32 +1.4 
nu 1750 200 1714 ± 36 236 1706 ± 37 0 
nv 1697 253 1733 -!- 40 217 1726 ± 41 +5.3 
nn 1650 300 1875 ± 40 75 1872 ± 41 -{-0.9 

nn 1646 304 1753 ,- 44 197 1747 -!- 45 b 13C from av- 
erage value 

nv 1597 353 1629 ± 40 321 1619 ± 41 +4.4 
An 1596 354 1758 ± 32 192 1752 ± 33 +1.4 
AD iJSO 400 1155 ± 35 195 1749 ± 36 +2.7 
nn 1505 445 1570 ± 40 380 1558 ± 41 x-1.8 
nn 1505 445 1532 ± 36 418 1519 ± 37 +4.4 
AD 1450 500 1646 ± 40 304 1637 ± 41 -{-2.8 
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TABLE 1 continued 
13C 

0 
GG 

Acquisition No. of Tree-ring midpoint 
date 

5568 half-life 

date 
half-life 

AD BC 

oak 
stand- 

Lab no. no. rings BC 1950 BC 1950 

P-1573 P-SW-SEQ-2 10 25 45 46 BC 

P-375 P-SW-SEQ-2 16 1 35 BC 36 sc 

P-497 P-SW-SEQ-2 10 BC 50 52 
P-496 I'-SW-SEQ-2 10 BC 40 41 

P-884 P-SW-SEQ-2 12 sc 40 42 
P-885 P-SW-ENT-1 16 BC 44 45 
P-495 P-SW-SEQ-2 10 50 52 
P494 P-SW-SEQ-2 10 BC 50 52 
P-1575 P-SW-ENT-1 20 BC 45 46 
P-785 P-SW-INY-1 la 30 BC 46 47 
P-886 P-SW-ENT-1 16 ac 250 {- 52 
P-655 P-SW-ENT-1 10 BC 33 34 
P-656 P-SW-ENT-1 10 ac 50 52 
P-1340 P-SW-ENT-1 20 BC 37 0 
P-1341 P-SW-ENT-1 20 BC 57 59 
P-658 P-SW-ANT-1 10 sc 43 44 
P-491 P-SW-ENT-1 20 xc 50 52 
P-1342 P-SW-ENT-1 10 BC 88 91 
P-888 P-SW-ENT-1 10 sc 50 52 

Comments 

613C from 
average value 
1}C dates are 
ac from this 
point 

8 13C from av- 
erage value 

No 8 13C 

O O 
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TABLE 1 (continued) 

cquisition o. of ree-ring midpoint 
date 

5568 half-life 

date 
half-life 

5730 

I O 
0 
00 

from 
oak 

stand- 
Lab no. no. T'1rigS Br (1950) (1950) Comments 
P-668 P-SW-ENT-1 S sc 40 
P-1018 P-SW-INY-20 58 BC 43 44 

(TRL 63-43) 
P-1017 P-SW-INY-20 38 sc 46 

(TRL 63-43) 
P-429 P-SW-INY-2 50 xc 42 43 N. 

P-1015 P-SW-INY-20 28 BC 44 
(TRL 63-43) 

P-1013 P-SW-INY-20 30 BC 3250 1170 ±43 3120 1264 ±44 +3.9 
(TRL 63-43) 

P-1011 P-SW-INY-20 28 1350 sc 3300 1234 ± 58 3184 1330 ± 60 +2.1 
(TRL 63-43) 

P-1010 P-SW-INY-20 20 1375 ac 3325 1153 ± 48 3103 1246 ± 49 +3.8 
(TRL 63-43) 

P-1009 P-SW-INY-20 28 1400 sc 3350 1163 ± 45 3113 1257 ± 46 +2.8 
(TRL 63-43) 

P-1007 P-SW-INY-20 36 1453 BC 3403 1042 ± 48 2992 1132 ± 49 +0.7 
(TRL 63-43) 

P-1287 P-SW-INY-19 10 1455 sc 3405 1097 ± 54 3047 1188 ± 56 -1.0 
(TRL 63-89) 

P-1005 P-SW-INY-20 30 1500 BC 3450 1260 ± 146 3210 1357 ± 150 +1.9 
(TRL 63-43) 

P-1255 P-SW-INY-19 10 1515 BC 3465 1140 ± 59 3090 1233 ± 61 -I--0.9 
(`IRL 63-89) 
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TABLE 1 (continued) 

Lab no. Acquisition 
no. 

P-1345 P-SW-INY-24 
(TRL 63-53) 

P-1142 P-SW-INY-19 
(I-2992) (TRL 63-89) 
P-1346 P-SW-INY-24 

(TRL 63-53) 
P-1143 P-SW-INY-19 

(TRL 63-89) 
P-1347 P-SW-INY-24 

(TRL 63-53) 
P-1144 P-SW-INY-19 

(TRL 63-89) 
P-1145 P-SW-INY-19 

(TRL 63-89) 
P-1348 P-SW-INY-24 

(TRL 63-53) 
P-1146 P-SW-INY-19 

(TRL 63-89) 
P-1147 P-SW-INY-19 

(TRL 63-89) 
P-1159 P-SW-INY-19 

(TRL 63-89) 
P-1559 P-SW-INY-19 

(TRL 63-89) 

No. of 
rings 

''C date 
1'C date 5730 

Tree-ring midpoint 5568 half-life half-life 
AD/BC BP (1950) AD/BC sr (1950) AD/BC 

10 2155 sc 

20 217O BC 

10 219O BC 

20 2190 BC 

4 2208 nc 

20 221O BC 

20 2230 ac 

6 2238 ac 

20 2250 sc 

20 2270 BC 

10 2415 BC 

30 2445 BC 

13C 

0 
00 

from 
oak 

stand- 
ard Comments 

4105 1655 ± 52 3605 1764 ± 54 +0.9 

4120 1613 ± 120 3563 1720 ± 124 +5.5 

4140 1909 ± 55 3859 2025 ± 57 +2.1 

4140 1810 ± 49 3820 1985 ± 50 -I-5.1 

4158 1798 ± 49 3748 1911 ± 50 +5.5 

4160 1990 ± 50 3940 2109 ± 52 +32 

4180 1933 ± 50 3883 2049 ± 52 -2.0 

4188 1830 ± 50 3780 1944 ± 52 +5.5 

4200 1771 ± 50 3721 1883 ± 52 +2.7 

4220 1852 --* 49 3802 1967 ± 50 -x-2,7 

4365 1840 ± 50 3790 1954 ± 52 +2.8 

4395 1934 ± 112 3884 2051 ± 115 No 813C. Cel- 
lulose only 
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