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THE “AMSTERDAM CASTLE”: A CASE STUDY OF WIGGLE MATCHING AND
THE PROPER CALIBRATION CURVE

J. VAN DER PLICHT,! E. JANSMA? and H. KARS?

ABSTRACT. We have performed a high-precision 1“C wiggle-matching study on two oak beams from the “Castle of Amster-
dam”. These beams are also dated by dendrochronology. Our two dating methods can only be made consistent using the rec-
ommended calibration curve (1986) instead of the revised one (1993).

INTRODUCTION

In the spring of 1994, archaeologists discovered a medieval brick foundation in the center of
Amsterdam. Termed “The Castle of the Lords of Amstel”, it was a find of possible great historical
importance, especially if it could be dated to AD 1200. A castle at the river Amstel has been
described in historical documents but the castle itself has never been found. Large oak beams were
found protruding from the brickwork. They were first dated by dendrochronology. The results
implied that the foundation was several decades younger than expected. However, a few 14C dates
centered around 1200, using the latest published calibration curve (Stuiver and Pearson 1993). Thus
a seeming discrepancy was created between two independent dating methods (Jansma and Kars,
1995). We decided to perform a high-resolution *C wiggle-matching study on two of the oak beams
that were also dated by dendrochronology, beams “sample 6” and “sample 9”. Our resolution of the
discrepancy (van der Plicht 1995) was only possible using the 1986 bidecadal calibration curve
(Stuiver and Pearson 1986), instead of the 1993 one (Stuiver and Pearson 1993). We here report on
this case study.

Dendrochronology

The wood samples were compared to available master chronologies, including the Netherlands His-
torical Chronology 1 (the southern Netherlands/Belgium/Germany; AD 427-1752; Jansma 1995);
the Central German Chronology (690 BC—AD 1975; Hollstein 1980); the Weserbergland Chronology
(Germany; AD 1004-1970; Delorme 1973); the Eastern Belgium Chronology (AD 672-1986; Hoff-
summer 1989); and the Lower Saxony Growth Region 1 Chronology (Germany; AD 915-1991;
Leuschner, unpublished data). The chronologies used and the statistics that accompany the dendro-
chronological dates of samples 6 and 9 are shown in Table 1.

The tree rings in sample 6 date from 1157 to 1272. The number of missing sapwood rings was esti-
mated as 4 2, so that tree number 6 was felled between 1274 and 1278. The tree rings in sample 9
date from 1103 to 1215. In addition, 30 sapwood rings (including the last formed ring) were
counted. Tree number 9 therefore was felled in 1245.

Radiocarbon

The results of the radiocarbon measurements for trees number 6 and 9 are shown in Table 2. We
dated the sapwood samples (23 and 24 rings, respectively), and groups of 10 annual rings as indi-
cated in the table. The rings are counted from the outside; here they are used only in a relative way.
The samples were analyzed for 14C with the highest possible precision in the large (25 liter) Gronin-
gen counter.

1Centre for Isotope Research (CIO), University of Groningen, Nijenborgh 4, 9747AG Groningen, The Netherlands
2Dutch Centre for Dendrochronology (RING), Kerkstraat 1, 3811CV Amersfoort, The Netherlands
3Dutch State Service for Archaeological Soil Research (ROB), Kerkstraat 1, 3811CV Amersfoort, The Netherlands

965



J. van der Plicht, E. Jansma and H. Kars

966

8€1-8C1 01F2S6  9911T

8II-80T LIF0E6  +ITIT

8688 81 F906 91T

889 LIFES8  091IT

858y OL+8¥8  8SIIT

868 LIF+¥8  9SIIT
(poomdes) yz—0  TIFL08  +SIIC 6

€I1-€01 6%798  T8IIC

€6-€8 TIF0.L8 0SIIT

€L-€9 EITF6£8  SLIIT

€9-€S TIF6E8  LLIIT

€r€€  OIFLI8  SLIIT
(poomdes) €20 SIFLSL  L9TIT 9

Suu g017, (d9) -NID ‘ou
a8eD,, opooqe] opdweg
6 Pue 9 so[duieg 10J SJUIWAINSBIN Dy, SUIY-921], " T1AV]L

syipim Suu papuanap
PUE p3ZIpIEPUES JO SIS =, , ‘YIPIM JuLl [B10) JO SILI3S = # ‘9durdIUTIS JO [9A3] = D§ ‘anjeA-1 S Juapms = 1} ‘uoneuea [ajjesed s3eusoiad = Ad 4 ‘s8uu jo roquinu = u,,

S00°0 1000 SSv Ly Ly9 6729 1 qns UssYIesIapaIN
20000 10000 OLY S6'v 6°L9 9°69 pue[31oqIosap
100 200 LOY 68°¢ 679 | 4] Aueuwap enua)y
100 200 88V vLy 679 129 T [eoU0ISIY SPUB[ISYION SYCI o€ At €1l 6
2000 200 9Ts (4% €19 €19 wni3[ag wajsey
§0000 S0000 00°S 90°S 99 S99 puej31aqIasom
20000 2T0000 L9L 8L°L £'89 €89 Aueuuog renua)
$00°0 S000 €0L 1L 89 89 T [eoUI0ISIY SPUB[IOWIN T+ 9LZI (24 LTl 911 9
XopUul  YIPIM  XSPUL  TIPIM  44XOPU]  #UYIPIM A3ojouoIyd 19)sB aep poomdes Suupams ,u odweg
Surpog Surssiy -BOW SB[
§o }onjea-y JAd Jo areq

$3130[0UOIY) I9)SE]\ SWOS puk 6 pue 9 sajduwes usamiag Yore aY, [ F19VL,



“Amsterdam Castle”: A Case Study 967

The set of 14C dates for each tree can be “wiggle-matched” to the calibration curve by minimizing
the quantity

3 [BP, (curve) — B, (date) ]* )

(Pearson 1986).

The solution of the wiggle-match procedure to the recommended bidecadal calibration curve
(Stuiver and Pearson, 1986) is shown in Figure 1 (sample 6) and Figure 2 (sample 9). The figures
show the calibration curve (solid line), the 1o error envelope of the curve (dotted line), the individ-
ual calibration data points and—drawn as rectangles—the set of data matched to the curve. The
sides of the rectangles represent the error bars: vertically, the errors (10) for the 14C dates and hori-
zontally, the ring width of the samples. For sapwood, this is 23 rings for tree number 6 and 24 for
number 9; in all other cases, 10 annual rings were taken. Note that also the calibration data points are
bidecadal and are thus an average for 20 annual rings. The cutting date of the tree, deduced from this
procedure, is 1278 cal AD for sample 6 and 1250 cal AD for sample 9.
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Fig. 1. Wiggle-matched result for wood sample 6

The Calibration Curve

The results of the case study reported here, obtained by two independent dating methods, dendro-
chronology and radiocarbon, are in excellent agreement.

For the radiocarbon part of the exercise, this agreement could only be obtained by high-resolution
wiggle matching to the 1986 calibration curve (Stuiver and Pearson 1986), which formally is still
recommended (Mook 1986). This curve has been revised recently by applying a correction of 18
radiocarbon years (Stuiver and Pearson 1993). Using this corrected calibration curve, agreement
between the dendro- and 14C dates in the case study reported here is not possible: the cutting dates
of the trees considered are then 15-20 (calendar) years too young. This observation therefore sup-
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ports the contention of McCormac et al. (1995) that the revision of the calibration curve in hindsight

is not justified.
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Fig. 2. Wiggle-matched result for wood sample 9
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