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HIGH-PRECISION 14C MEASUREMENT OF IRISH OAKS TO SHOW THE NATURAL 
14C VARIATIONS FROM AD 1840-5000 BC: A CORRECTION 

GORDON W. PEARSON and FLORENCE QUA 

Retired from Paleoecology Centre, The Queen's University of Belfast, Belfast BT71NN, Northern 
Ireland 

We present here 14C data representing previously published material (Pearson et al. 1986) with 
minor corrections. All corrections used for calculations published in Pearson et al. (1986) have 
been re-evaluated, and only one was found to be significantly different. This correction, namely, 
`the variation of efficiency with time', being additional to all other corrections for changes in 
efficiency, was more subjective; the others could be checked and accounted for by experimentation. 

The initial correction derived from standards measured between 1981 and 1986, and involved 
relatively few measurements. Two standards gave a much more pronounced variation than the 
others, which, taken alone, suggested very little variation. These two standards accounted for 
practically all the evaluated correction. Subsequent standard analysis, including work on the more 
sensitive Quantulus counter, supported the hypothesis that this correction was probably 
unnecessary. The efficiency correction was recalculated, omitting the two suspect standards and 
using more recent information; this correction was found to be insignificant. Thus, it was removed, 
and the dates were recalculated. Shifts averaging 16 yr older were obtained for the samples 
reported in 1986. 

It is impossible to account for the losses observed in the two standards omitted, but it is probable 
that scintillant leakage occurred through the tin foil used for vial sealing. This was not detected as 
a weight loss, since scintillant was absorbed in other vial cap components. No such change has 
been observed since the vial caps were sealed with indium foil. It is also possible that samples 
measured with a tin foil seal were subject to a similar loss, possibly giving an error of up to 20 
yr. It cannot be determined if, or to what samples, this happened. 

Other basic information previously given is still applicable. The corrected data set (Table 1) is 
plotted as a 14C age calibration curve in Figure 1A-N. 
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TABLE 1.14C Ages Over the Time Period, AD 1840-5000 BC 

14C 14C 

Cal AD/BC Q14C %o age (BP) BP AD/BC %o (BP) BP 

AD 1840 0.5 ± 1.3 111 ± 10 110 1.8 14 1050 

AD 1810 1.0 ± 2.2 140 ± 18 140 1.8 14 1070 

AD 1790 -7.3 ± 2.3 214 ± 18 160 2.1 17 1090 

AD 1770 -4.5 ± 2.3 211 ± 18 180 2.1 17 1100 

AD 1750 2.3 ± 2.0 176 ± 16 200 2.1 17 1120 

AD 1730 12.1 ± 2.1 117 ± 16 220 2.0 16 1140 

AD 1710 18.1 ± 1.6 89 ± 12 240 2.0 16 1160 

AD 1690 18.9 ± 2.2 102 ± 17 260 ±2.0 16 1180 

AD 1670 3.4 ± 2.0 245 ± 16 280 2.0 16 1200 

AD 1650 1.4 ± 1.5 280 ± 12 300 1.5 12 1220 

AD 1630 -7.0 ± 2.2 367 ± 17 320 1.5 12 1240 

AD 1610 -5.4 ± 2.0 374 ± 16 340 2.3 18 1260 
AD 1590 -0.9 ± 1.8 357 ± 14 360 2.3 18 1280 

AD 1570 -1.2 ± 2.0 379 ± 16 380 1.5 12 1300 

AD 1550 8.2 ± 1.4 323 ± 11 400 2.3 18 1320 

AD 1530 12.8 ± 1.3 306 ± 10 420 2.2 18 1340 

AD 1510 7.6 ± 1.2 367 ± 09 440 2.2 18 1360 

AD 1490 13.0 ± 2.2 343 ± 17 460 2.2 18 1380 

AD 1470 7.9 ± 2.3 403 ± 18 480 2.3 19 1400 

AD1460 8.1±1.3 411±10 490 2.4 18 1420 

AD 1450 2.1 ± 2.2 469 ± 17 500 2.1 17 1440 

AD 1430 -0.7 ± 2.4 511 ± 19 520 2.1 17 1460 

AD 1410 0.0 ± 1.8 525 ± 14 540 2.1 17 1480 

AD 1390 -9.0 ± 1.7 617 ± 13 560 2.1 17 1500 

AD 1370 -15.2 ± 1.8 687 ± 14 580 2.1 17 1520 

AD 1350 -8.3 ± 2.0 650 ± 16 600 2.1 17 1540 
AD 1330 1.7 ± 1.8 589 ± 14 620 2.1 17 1560 

AD 1310 2.4 ± 1.8 603 ± 14 640 2.1 17 1580 

AD 1290 -9.7 ± 1.7 720 ± 13 660 18 1600 

AD 1260 -15.0 ± 1.3 792 ± 10 690 2.2 18 1620 

AD 1230 -15.4 ± 1.3 824 ± 10 720 2.1 17 1640 

AD 1215 -19.7 ± 2.3 874 ± 18 735 2.1 17 1660 

AD 1195 -13.3 ± 2.3 841 ± 18 755 2.3 18 1680 

AD 1170 -15.8 ± 1.2 886 ± 09 780 2.3 18 1700 

AD 1150 -20 8 ± 1.1 946 ± 09 800 2.3 1720 
AD 1130 -14.0 ± 1.5 910 ± 12 820 2.3 18 1740 

AD 1110 -14.8 ± 1.5 936 ± 12 840 2.2 18 1760 

AD 1090 -11.6 ± 1.4 929 ± 11 860 2.3 18 1780 
AD 1070 -6.1 ± 1.3 904 ± 10 880 2.3 18 1800 

AD 1050 -5.6 ± 1.5 920 ± 12 900 2.3 18 1820 

AD 1030 -10.8 ± 1.5 981 ± 12 920 2.3 18 1840 
AD 1010 -17.0±1.4 1051±11 940 2.3 18 1860 
AD 990 -16.6 ± 1.3 1067 ± 10 960 2.0 16 1880 

AD 970 -17.0 ± 1.3 1090 ± 10 980 2.3 18 1900 
AD 955 -20.7 ± 1.8 1135 ± 14 995 2.0 16 1920 
AD 940 -17.7 ± 2.0 1124 ± 16 1010 17 1940 

AD 920 -16.2 ± 1.8 1132 ± 14 1030 BC 2.3 18 1960 
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TABLE 1. (Continued) 

14C 14C 

Cal AD/BC a14C %o age (BP) BP AD/BC %o BP 
30 BC -15.0±2.3 2045 ± 18 1980 BC 1.4 2920 
50 BC -15.0±2.1 2065 ± 17 2000 BC 1.5 2940 
70 BC -14.1 ± 2.0 2077 ± 16 2020 BC 1.1 8 2960 
90 BC -13.3±2.0 2090 ± 16 2040 BC 1.5 2980 
110 BC -14.1±1.8 2116 ± 14 2060 BC 1.3 3000 
130 BC -13.1±2.0 2127 ± 16 2080 BC 1.3 3020 
150 BC -11.4±2.0 2133 ± 16 2100 BC 1.6 3040 
170 BC -9.4 ± 1.5 2136 ± 12 2120 BC 1.6 3060 
190 BC -10.6 ± 1.5 2165 ± 12 2140 BC 1.9 3070 
210 BC -15.0±1.6 2220 ± 13 2160 BC 1.9 3090 
230 BC -9.7 ± 2.1 2197 ± 17 2180 BC 2.0 3100 
250 BC -8.8 ± 2.0 2209 ± 16 2200 BC 1.8 3120 
270 BC -3.3 ± 2.0 2265 ± 16 2220 BC 2.0 3140 
290 BC -3.5 ± 2.3 2205 ± 18 2240 BC 2.0 3160 
310 BC -3.4±1.7 2223 ± 13 2260 BC 1.8 3180 
330 BC -0.1 ± 2.3 2216 ± 18 2280 BC 1.8 3200 
350 BC 4.0 ± 2.0 2203 ± 16 2300 BC 2.2 3220 
370 BC 1.8 ± 1.4 2240 ± 13 2320 BC 2.2 3240 
390 BC -2.6 ± 1.9 2295 ± 15 2340 BC 2.2 3260 
410 BC -20.2±2.2 2457 ± 18 2360 BC 2.0 3280 
430 BC -15.4 ± 1.4 2437 ± 11 2380 BC 2.0 3300 
450 BC -9.2 ± 1.5 2406 ± 12 2400 BC 2.3 3320 
470 BC -8.9 ± 1.4 2423 ± 11 2420 BC 1.9 3340 
490 BC -7.6 ± 1.7 2432 ± 13 2440 BC 1.8 3360 
510 BC -5.3±1.3 2433 ± 10 2460 BC 2.0 3380 
530 BC -5.9 ± 1.3 2457 ± 10 2480 BC 1.3 3400 
550 BC -8.4 ± 1.2 2497± 9 2500 BC 1.9 3420 
570 BC -7.1 ± 1.3 2506 ± 10 2520 BC 2.0 3440 
590 BC -3.2 ± 1.4 2494 ± 11 2540 BC 2.0 3460 
610 BC -4.2 ± 1.3 2521 ± 10 2560 BC 1.9 3480 
630 BC 0.6 ± 1.3 2502 ± 10 2580 BC 2.3 3500 
650 BC 5.0 ± 1.8 2486 ± 14 2600 BC 2.0 3520 
670 BC 2.7 ± 1.5 2524 ± 12 2620 BC 1.8 3540 
690 BC 11.2 ± 1.6 2476 ± 12 2640 BC 1.9 3560 
710 BC 15.8 ± 1.6 2459 ± 15 2660 BC 1.9 3580 
730 BC 17.3 ± 1.7 2466 ± 13 2680 BC 1.7 3600 
750 BC 19.2± 1.7 2458 ± 13 2700 BC 1.9 3620 
770 BC 15.2±2.1 2522 ± 16 2720 BC 2.0 3640 
790 BC 15.2 ± 1.6 2541 ± 12 2740 BC 2.4 3660 
810 BC 3.5 ± 2.3 2654 ± 18 2760 BC 1.7 3680 
830 BC 3.3±2.3 2675 ± 18 2780 BC 1.9 3700 
850 BC 0.6±2.0 2716 ± 16 2800 BC 1.8 3720 
870 BC -0.5 ± 1.8 2744 ± 14 2820 BC 2.2 3740 
890 BC 3.9 ± 1.3 2728 ± 14 2840 BC 2.4 3760 
910 BC 1.8 ± 1.7 2765 ± 13 2860 BC 2.4 3780 
930 BC -3.2 ± 2.4 2824 ± 19 2880 BC 1.8 3800 
950 BC -1.4±2.4 2829 ± 19 2900 BC 1.8 3820 
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TABLE 1. (Continued) 

14C 14C 

Cal AD/BC &4C %o age (BP) BP AD/BC %o (BP) BP 
1890 BC 21.6 ± 1.7 3560 ± 13 3840 BC 1.1 8 4780 
1910 BC 20.0±2.3 3592 ± 18 3860 BC 1.5 4800 
1930 BC 24.5 ± 1.8 3576 ± 14 3880 BC 1.8 4820 
1950 BC 22.5 ± 1.7 3611 ± 13 3900 BC 1.8 4840 
1970 BC 25.9 ± 2.3 3604 ± 17 3920 BC 1.6 4860 
1990 BC 19.0±1.4 3 677 ± 11 3940 BC 1.7 4880 
2010 BC 27.0 ± 2.0 3634 ± 15 3960 BC 1.7 4900 
2030 BC 30.0 ± 2.1 3631 ± 16 3980 BC 2.4 4920 
2050 BC 20.9 ± 2.1 3721 ± 16 4000 BC 2.2 4940 
2070 BC 23.7 ± 2.3 3718 ± 18 4020 BC 1.9 4960 
2090 BC 31.7 ± 2.1 3675 ± 15 4040 BC 1.8 4980 
2110 BC 34.1 ±2.4 3 676 ± 18 4060 BC 1.7 5000 
2130 BC 33.1 ± 2.3 3703 ± 18 4080 BC 1.9 5020 
2150 BC 22.5 ± 1.7 3 805 ± 13 4100 BC 2.2 5040 
2170 BC 31.8±2.4 3752 ± 18 4120 BC 2.7 5060 
2190 BC 27.1 ± 1.8 3808 ± 14 4140 BC 2.0 5080 
2210 BC 26.3 ± 1.8 3834 ± 14 4160 BC 1.9 5100 
2230 BC 30.7 ± 2.1 3819 ± 16 4180 BC 2.4 5120 
2250 BC 36.0 ± 1.7 3797 ± 13 4200 BC 2.0 5140 
2270 BC 38.9±2.1 3794 ± 16 4220 BC 2.2 5160 
2290 BC 35.0 ± 2.1 3844 ± 16 4240 BC 1.6 5180 
2310 BC 36.8±2.1 3849 ± 16 4260 BC 1.8 5200 
2330 BC 36.2 ± 1.7 3873 ± 13 4280 BC 2.3 5220 
2350 BC 38.2 ± 2.1 3 877 ± 16 4300 BC 1.9 5240 
2370 BC 39.1 ± 1.7 3890 ± 13 4320 BC 1.9 5260 
2390 BC 40.7 ± 2.1 3882 ± 16 4340 BC 1.9 5280 
2410 BC 39.9 ± 1.6 3922 ± 12 4360 BC 1.9 5300 
2430 BC 45.6 ± 1.0 3898 ± 7 4380 BC 2.4 5320 
2450 BC 48.0 ± 1.4 3 899 ± 10 4400 BC 2.2 5340 
2470 BC 40.1 ± 1.7 3979 ± 13 4420 BC 2.4 5360 
2490 BC 42.4 ± 1.7 3981 ± 13 4440 BC 2.4 5380 
2510 BC 35.7± 1.3 4052 ± 10 4460 BC 2.3 5400 
2530 BC 38.6 ± 2.0 4049 ± 15 4480 BC 2.5 5420 
2550 BC 48.5 ± 1.9 3992 ± 14 4500 BC 2.6 5440 
2570 BC 44.9 ± 1.5 4039 ± 11 4520 BC 2.6 5460 
2590 BC 41.5 ± 1.5 4085 ± 11 4540 BC 2.6 5480 
2610 BC 43.6 ± 2.4 4088 ± 18 4560 BC 2.6 5500 
2630 BC 36.3 ± 1.3 4164 ± 10 4580 BC 2.7 5520 
2650 BC 48.2 ± 1.9 4092 ± 14 4600 BC 2.7 5540 
2670 BC 39.9 ± 1.6 4175 ± 12 4620 BC 2.7 5560 
2690 BC 47.9 ± 1.6 4133 ± 12 4640 BC 2.7 5580 
2710 BC 38.5 ± 1.6 4225 ± 12 4660 BC 2.7 5600 
2730 BC 51.5 ± 1.2 4144± 9 4680 BC 2.7 5620 
2750 BC 50.9 ± 1.6 4168 ± 12 4700 BC 2.4 5640 
2770 BC 55.0 ± 2.1 4156 ± 16 4720 BC 2.4 5660 
2790 BC 43.6 ± 1.7 4263 ± 13 4740 BC 2.4 5680 
2810 BC 59.0 ± 1.8 4165 ± 13 4760 BC 2.5 5700 
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TABLE 1. (Continued) 

14C 14C 

Cal AD/BC t14C 
%o age (BP) BP AD/BC %o (BP) BP 

3770 BC 81.9 ± 2.3 4926 ± 17 5720 BC 2.2 16 6340 
3790 BC 68.5 ± 2.4 5045 ± 18 5740 BC 2.2 16 6360 
3810 BC 72.6 ± 2.3 5034 ± 17 5760 BC 2.2 16 6380 
3830 BC 61.6±2.0 5136±15 5780 BC 2.2 16 6400 
3850 BC 70.3 ± 1.5 5090 ± 11 5800 BC 2.2 16 6420 
3870 BC 75.6 ± 1.8 5070 ± 13 5820 BC 2.2 16 6440 
3890 BC 84.3 ± 1.8 5034 ± 13 5840 BC 2.3 17 6460 
3910 BC 82.8 ± 1.7 5055 ± 12 5860 BC 2.3 17 6480 
3930 BC 85.0 ± 1.7 5058 ± 12 5880 BC 2.3 17 6500 
3950 BC 81.0 ± 1.7 5107 ± 12 5900 BC 2.5 18 6520 
3970 BC 78.1 ± 1.7 5148 ± 12 5920 BC 2.3 17 6540 
3990 BC 76.1 ± 2.1 5183 ± 15 5940 BC 2.2 16 6560 
4010 BC 66.9 ± 1.9 5271 ± 14 5960 BC 2.2 16 6580 
4030 BC 76.0 ± 1.8 5222 ± 13 5980 BC 2.6 19 6600 
4050 BC 64.0 ± 1.8 5332 ± 13 6000 BC 2.3 17 6620 
4070 BC 69.8 ± 1.9 5308 ± 14 6020 BC 2.2 16 6640 
4090 BC 70.6 ± 1.9 5321 ± 14 6040 BC 2.2 16 6660 
4110 BC 74.1 ± 2.5 5314 ± 18 6060 BC 2.5 18 6680 
4130 BC 82.0 ± 2.5 5275 ± 18 6080 BC 2.5 18 6700 
4150 BC 78.7±2.9 5319±21 6100 BC 2.5 18 6720 
4170 BC 73.9 ± 2.2 5370 ± 16 6120 BC 2.6 19 6740 
4190 BC 78.4 ± 2.6 5360 ± 19 6140 BC 2.5 18 6760 
4210 BC 92.5 ± 2.4 5275 ± 17 6160 BC 1.9 14 6780 
4230 BC 84.2 ± 2.2 5356 ± 16 6180 BC 2.5 18 6800 
4250 BC 76.3 ± 2.2 5434 ± 16 6200 BC 2.6 19 6820 
4270 BC 78.1 ± 2.3 5440 ± 17 6220 BC 2.5 18 6840 
4290 BC 85.0 ± 2.3 5408 ± 17 6240 BC 2.1 15 6860 
4310 BC 87.0 , ± 2.1 5413 ± 15 6260 BC 1.4 10 6880 
4330 BC 88.0 ± 2.2 5425 ± 16 6280 BC 1.6 12 6900 
4350 BC 75.9 ± 2.1 5507 ± 15 6300 BC 1.6 12 6920 
4370 BC 70.9 ± 1.9 5591 ± 14 6320 BC 1.6 12 6940 
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