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ABSTRACT. Despite many recent attempts to settle the dispute concerning the absolute date of the Minoan Santorini erup-

tion, there are still differences between some archaeologists and scientists on the absolute dates and the reliability of radio-

carbon dating. The recent publication of over 200 new , 4 C dates for dynastic Egypt rules out a major flaw in the historical 

chronology of Egypt and proves the reliability of 1 4 C dating in the Nile Valley. Therefore, the student of Aegean archaeology 

and eastern Mediterranean interconnections is still confronted with an archaeologically based conventional, or "low," chro-

nology and a 1 4 C-backed "high" chronology. New 1 4 C determinations from different sites of the Aegean support the high 

chronology for the Late Minoan (LM) IA, while recent re-evaluation of LM IB determinations are slightly higher but more 

or less in agreement with archaeological estimations. The present contribution reviews archaeological and scientific data for 

the LM IA period and argues that a reduced (-30 to 50 yr) offset between archaeological and 1 4 C dates for the Minoan San-

torini eruption may be possible, thus offering new perspectives for potential solutions for this problem. 

INTRODUCTION: "HIGH" AND "LOW" CHRONOLOGY AND RECENT DEVELOPMENTS 

Since the mid-1980s, a date for the Minoan eruption of Santorini 100 to 150 yr higher than previ-
ously argued was suggested by radiocarbon dating and climatic events recorded in ice cores and tree 
rings from North America, Europe, and the eastern Mediterranean, placing the end of the Late 
Minoan (LM) IA period in the second half of the 17th century BCE (Betancourt 1987; Manning 
1988, 1989a,b, 1990a,b, 1999, 2007, 2009; Michael and Betancourt 1988a,b; Friedrich et al. 1990, 
2009; Manning et al. 2002,2006,2009; Manning and Bronk Ramsey 2003, 2009; Bronk Ramsey et 
al. 2004; Friedrich et al. 2006; Friedrich and Heinemeier 2009; Heinemeier et al. 2009). 

On the other hand, the so-called "conventional" or "low" chronology based on archaeological syn-
chronisms between Egypt, the Aegean, and the Levant, and ultimately founded on the historical 
chronology of Egypt, was defended, most notably by scholars like Peter Warren, Manfred Bietak, 
and Malcolm Wiener, also including the present author, placing the eruption of Santorini after the 
beginning of the New Kingdom in Egypt, i.e. at least after -1540 BCE and more probably around 
1500 BCE or even later (Warren 1984, 1987, 1988, 1990, 2006, 2009; Hankey 1987; Warren and 
Hankey 1989; Eriksson 1992; Bietak 1998; Bietak and Hein 2001; Wiener 2001, 2006a, 2009a,b; 
Höflmayer 2009, 2010). 

In recent years, proponents of the "traditional" or "low" Aegean chronology have come under 
increased pressure due to new 1 4 C data from different sites of the Aegean (including Palaikastro and 
Aegina Kolonna; Bruins et al. 2008, 2009; Wild et al. 2010) and the results of the Oxford-based 
project on Egyptian chronology and 1 4 C dating (Bronk Ramsey et al. 2010; Dee et al. 2010). 

To explain the difference between 1 4 C data and archaeological synchronizations, 3 possible scenar-
ios are possible: 1) Either the archaeological synchronization between the Aegean and Egypt was 
flawed, so that raising of the Aegean chronology would be possible without changing dates for the 
Egyptian New Kingdom or questioning the 1 4 C data; 2) the historically derived dates for the begin-
ning of the New Kingdom were too low and could be raised by extending reigns of certain kings, in 
order to keep the 1 4 C data and the long-held Aegean-Egyptian archaeological synchronization; or 3) 
for some (unknown) reason 1 4 C dating offers erroneous results for the Aegean early Late Bronze 
Age and should be dismissed as evidence for the absolute chronology. 
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In this contribution, these scenarios for fixing the date of the Minoan Santorini eruption and the late 
LM IA period are addressed, starting with a short review of old and new l 4 C evidence, continuing 
with a critical review of archaeological arguments for a "low" or "conventional" date, and ending 
with a review of the Oxford model for New Kingdom Egypt and its implications for the absolute 
chronology of the mid-2nd millennium eastern Mediterranean. 

RADIOCARBON EVIDENCE FOR MINOAN SANTORINI ERUPTION AND LATE LM IA PERIOD 

Since 1 4 C evidence for the early Late Bronze Age Aegean is being disputed by some adherents of the 
"low" or "conventional" chronology by questioning the use of Bayesian sequencing, doubting the 
samples' or their contexts' reliability for the event being dated (the eruption), arguing about potential 
interlaboratory differences or postulating local and/or regional phenomena affecting 1 4 C data from 
the Aegean, it seems worthwhile to briefly review the published evidence for the late LM IA period. 
The main evidence comes from the settlement of Akrotiri, the famous Santorini olive branch buried 
in the fallout of the eruption, tsunami contexts from the coast of Crete near Palaikastro, and from the 
recently published sequence of Aegina Kolonna. Calibration and modeling was done with the OxCal 
ν 4.1 program (Bronk Ramsey 2009) using the IntCal09 calibration curve (Reimer et al. 2009). 

Short-Lived Samples from Akrotiri (Thera) 

Short-lived samples from the volcanic destruction layer (VDL) of Akrotiri were run in a number of 
different laboratories, such as Oxford, Copenhagen, Heidelberg, and Vienna, providing consistent 
results for a point in time shortly before the Minoan eruption (late LM IA) in the second half of the 
17th century BCE (Manning et al. 2006, 2009; Manning and Kromer 2011). 

Assuming that all short-lived material (28 measurements published in Manning et al. 2006) reflect 
the same point in time (give or take a few years), maybe the last harvest stored in the settlement, the 
RCombine function of OxCal can be used to combine the short-lived samples prior to calibration, 
resulting in a date between 1664 and 1651 cal BC (20.1% probability) or between 1642 and 1616 cal 
BC (48.1% probability) (Figure 1). 

Calibrated date (calBC) 

Figure 1 Calibrated age for all 28 combined short-lived samples published in Manning et al. (2006) 
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However, one could also argue that the short-lived material does not represent the same point in 
time, but should rather be treated as a phase, being an unordered group of events, but tending to rep-
resent the latest phase of the settlement. From an archaeological point of view, such an assumption 
may even be more valid than treating all samples as being of (more or less) the same age. In the sec-
ond model, the 28 measurements of short-lived samples are grouped as a Phase using the 
Tau Boundary paired with a Boundary to define exponentially distributed events, in this case that 
the samples represent rather the end of the settlement (this option became available in OxCal ν 4 and 
was not available at the time of publication of Manning et al. 2006). Four dates provided low agree-
ment indices (OxA-1549 [A = 59.1%], OxA-1555 [A = 50.2%], Hd-6058-5519 [A = 36.9%], and 
Hd-6059-7967 [A = 4.2%]—two being too old (OxA-1549 and Hd-6058-5519) and two too young 
(OxA-1555 and Hd-6049-7967) and were removed in a second run, resulting in a date between 1632 
and 1611 for the 68.2% probability range (Figure 2). This date therefore defines the last use of the 
settlement of Akrotiri, shortly before the Minoan eruption took place. 

End 
68.2% probability 

1632 <68.2%)1611BC 
95.4% probability 

1660 (95.4%) 1602BC 

I , I U I I 

1680 1660 1 6 4 0 1 6 2 0 Î 6 0 0 Î 5 8 0 ' 1560 

Modelled date (BC) 

Figure 2 Modeled end of settlement based on 24 measurements of short-lived samples from 
Akrotiri published by Manning et al. (2006) and grouped as a Phase with a TauBoundary as 
start and a Boundary as end. 

Branch of an Olive Tree 

The second main indication for the Minoan Santorini eruption is the (now) famous branch of an 
olive tree believed to be killed by the eruption and subsequent fallout, thus being of utmost impor-
tance for dating the eruption itself (Friedrich et al. 2006,2009; Friedrich and Heinemeier 2009; Hei-
nemeier et al. 2009). Altogether, 72 rings (noting that identification of these is problematic in olive 
trees) were counted and 4 sections have been 1 4 C dated in Heidelberg (13, 24, 22, and 13 rings, 
respectively). A wiggle-match for these 4 dates based on the published results indicates a date 
between 1621 and 1605 cal BC (1σ, 68.2% probability). This date should reflect the Santorini erup-
tion if the direct link between the last ring of the olive tree and the eruption itself is accepted 
(Figure 3). The high overall agreement index ( A c o m b = 155) shows that no fundamental errors in 
tree-ring counting exist and that the results of the analyzed samples are in agreement with the 1 4 C 
calibration curve (thus making contamination of "old" carbon via volcanic vents or similar phenom-
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ena highly unlikely). Although it might be possible that a dead branch was attached to the tree trunk 
for several years or even decades, the fact that a second branch found in the immediate vicinity with 
similar results for the last ring (J Heinemeier, personal communication, April 2011), makes this 
assumption highly unlikely. 

OxCal v4.1.7 Bronk Ramsey (2010): r.S 

Last_Ring 
68.2% probability 

1621 (68.2%)1605BC 
95.4% probability 

1630 (95 .4%)1600BC 

1 I 

I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I 

1650 1600 1550 

Modelled date (BC) 

Figure 3 Modeled age for last ring of the olive branch from Santorini based on the model put 

forward by Friedrich et al. (2006). 

Sequence for Aegina Kolonna 

The recently published sequence for the site of Aegina Kolonna provides even further dating evi-
dence for the late LM IA period (Wild et al. 2010). This site has a continuous stratigraphy from the 
Neolithic period to the Late Bronze Age. Thus far, more than 50 short-lived samples (mainly animal 
bones) were measured in Vienna, which span local phases D to M (equivalent to Early Helladic III 
to Late Helladic ΠΙΑ). After exclusion of some samples with possible contamination and a few out-
liers, this sequence contains 46 measurements. Conclusions in this contribution are based on the 
prior information and the model as published in Wild et al. (2010). The eruption of Santorini can be 
placed in phase K, while the transition from phase Κ to phase L defines the transition from LH I to 
LH IIA. Based on the prior information as outlined in the publication, this transition falls between 
1661 and 1591 BCE (68.2% probability), and is therefore in perfect agreement with the results for 
the short-lived samples of Akrotiri and the last ring of the olive branch (Figure 4). 

Palaikastro Tsunami Deposits 

Further dating evidence comes from the northeastern coast of Crete where extensive geoarchaeolog-
ical tsunami deposits have been detected in the vicinity of Palaikastro. Some of these deposits con-
tained volcanic ash, LM IA pottery, and cattle bones, which were submitted for 1 4 C dating to the 
Groningen laboratory. Near building 6 at Palaikastro, more animal bones were found in a large drain 
that also contained Santorini volcanic ash and that was linked with flooding due to the assumed tsu-
nami. Part of a jaw (goat or sheep) and a tooth were also submitted for 1 4 C dating (Bruins et al. 2008, 
2009). In both cases, it is likely that these isolated bones do not reflect the eruption proper as they 
were not found in primary contexts and we cannot assume that the respective animals were killed by 

https://doi.org/10.1017/S0033822200047196 Published online by Cambridge University Press

https://doi.org/10.1017/S0033822200047196


Date of Minoan Santorini Eruption: Quantifying the "Offset" 439 

OxCal v4.1.6 Bronk Ramsey (2010): r,b 
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1600 1500 
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Figure 4 Modeled age for the transition from Phase Κ to Phase L at Aegina Kolonna based on 

model published by Wild et al. (2010). 

the eruption and/or the tsunami effects. However, we might expect that the dates are not aberrant by 
hundreds of years but instead should reflect the last phase before the tsunami hit the coast. There-
fore, the dates were grouped in a Phase (unordered group of events), defined by a TauBoundary at 
its start and a Boundary at its end, as it can be assumed that the bones should fall rather late than 
early before the tsunami. The result for this comes down to a possible date between 1657 and 1546 
BCE (1σ, 68.2% probability), in agreement with the data from the settlement of Akrotiri, the olive 
tree, and the sequence of Aegina Kolonna (Figure 5). 
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Figure 5 Modeled age for tsunami contexts based on 1 4 C determinations in Bruins et al. (2008) 

and grouped as a Phase defined by a Tau_Boundary as the start and a Boundary as an end. 
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1 4 C evidence therefore points consistently to a date for the Minoan eruption of Santorini late in the 
17th century BCE. There is no positive evidence so far for earlier associations with acid peaks in 
Greenland ice cores around 1650 BCE or a climatic event observable in European or Anatolian tree-
ring sequences (-1628 and -1650 BCE) and in fact not even the adherents of a "high" Aegean chro-
nology use these arguments any more. Nevertheless, since advocates of the "low" or "conventional" 
Aegean chronology still question these scientific results, it should be remembered that (a) all the dif-
ferent explanations or theories for 1 4 C data being too high (e.g. uptake of "old" volcanic C 0 2 in the 
case of short-lived samples from the settlement of Akrotiri, a dead branch or now even 2 dead 
branches still attached on the trunk of the olive tree, or any problems with the use of Bayesian sta-
tistics) produce (independently) exactly the same date for the eruption (or the same offset from a 
low-chronology point of view) and that (b) any possible explanation has to be limited in time to the 
late LM IA period and to the Aegean area itself. This seems unlikely. Therefore, it might be fruitful 
to consider the main archaeological arguments again. 

ARCHAEOLOGICAL ARGUMENTS FOR A "LOW" OR "CONVENTIONAL" DATE 

Advocates of the conventional Aegean chronology today base their absolute dates for the Minoan 
eruption of Santorini on 3 main arguments (note: a number of previous arguments and pieces of sup-
posed evidence have been abandoned if one refers to the literature of the past decades): 

• Egyptian stone vessels in Mycenaean shaft-graves; 
• Pumice originating from the Thera eruption in Egypt and the Levant; 
• Cypriot White Slip I pottery in the Aegean and the Levant. 

While indeed the occurrence of 2 Egyptian stone vessels in shaft-graves IV and V are important for 
synchronizing Aegean and Egyptian chronologies, this author regards the evidence from pumice 
and White Slip pottery in Egypt and the Levant as inconclusive. 

Egyptian Stone Vessels 

An Egyptian jug from shaft-grave IV was used by Peter Warren and the present author to argue for 
the low chronology (Warren 2006, 2009; Höflmayer 2009). The context can be dated in the LH I 
period, a date that has not been challenged in the literature (Dietz 1991 ; Phillips 2001 ; Warren 2006, 
2009; Höflmayer 2009). The jug itself has parallels that include the early 18th Dynasty (Lilyquist 
1995), although it has to be admitted that a recent up-to-date study of Egyptian stone vessels from 
the Second Intermediate Period and the Egyptian New Kingdom is lacking (studies like Aston 1994; 
Lilyquist 1995; or Sparks 2007 do not critically review contexts and dating). 

The well-known and much-discussed converted Egyptian alabastron found in shaft-grave V was 
also used by Warren and the present author to argue for a low chronology (Warren 2006,2009; Höfl-
mayer 2009). Again, the context was dated to the LH I period and this date has not been challenged 
(Dietz 1991). However, again we face similar problems in dating this vessel. Warren dated this ves-
sel to the early 18th Dynasty or a little bit earlier, to the latest Second Intermediate Period (Warren 
2006,2009). He based this date on a comparison with drawings of stone vessels that are linked with 
certain kings (Lilyquist 1995). These drawings were originally published by Howard Carter (1916) 
regarding his work on tomb AN Β in western Thebes, which he believed was the tomb of Amenho-
tep I (which in fact is doubtful: Polz 2007). The forms depicted in Carter's report do not represent 
actual vessels, as only "debris" of stone vessels was found. In fact, the depicted forms were merely 
believed to be represented in the fragmentary material (Carter 1916). Also, the dates offered for 
these forms in Lilyquist's publication are based on fragmentary material; therefore, the similarity in 
form between the actual vessel and the depicted forms should not be used as an argument for dating, 
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and instead one should seek for existing fully preserved vessels for parallels. One remarkable paral-
lel was found in burial 77 at the cemetery at Sawama, Middle Egypt, and was dated (on the basis of 
pottery) to the early 18th Dynasty (Bourriau and Millard 1971; now in Brooklyn inv.-no. 14.611). 
Again, the chronological conclusions are limited by the state of research in Egyptian stone vessels 
from the late Second Intermediate Period and early New Kingdom. 

If we tentatively accept an early 18th Dynasty date for these 2 stone vessels, we have to conclude 
that the Minoan Santorini eruption took place after the start of the Egyptian New Kingdom and 
therefore—based on the historical chronology—after -1540 BCE. (If the start of the New Kingdom 
could be raised by a few decades, this date should also be raised accordingly.) 

Pumice in Egypt and the Levant 

The occurrence of pumice from the Minoan eruption of Santorini at sites in Egypt and the Levant 
was used to argue for an even lower date (-1500 BCE or even later) (Bietak 2003; Wiener 2003, 
2007; Bietak and Höflmayer 2007). In the framework of the SCIEM 2000 project, more than 350 
samples of pumice from sites in Egypt and the Levant were analyzed by "chemical finger-printing" 
using neutron activation analysis (NAA) for 25 elemental concentrations (Bichler et al. 1997, 2002, 
2003, 2007; Peltz et al. 1999; Bichler 2000; Peltz and Bichler 2001; Huber et al. 2003; Polinger et 
al. 2003; Steinhauser et al. 2006; Sterba et al. 2009). Most samples analyzed have been found in Tell 
el-Dab ca; others come from Levantine sites including Tell el-Ajjul, Ashkelon, Megiddo and others. 
Up to now, no Theran pumice was found in contexts that have been dated earlier than the 18th 
Dynasty, and in Tell el-Dab ca the first appearance of Theran pumice occurs in Str. C/2, dated to the 
late reign of Thutmose III and Amenhotep II (Bietak and Höflmayer 2007). It was argued that the 
absence of Theran pumice from earlier layers makes an eruption around 1600 BCE or earlier highly 
unlikely, implying a relatively short timespan between the eruption, the collection at the shores of 
Egypt and the Levant, use (e.g. as an abrasive in workshops), and the disposal of pumice. 

However, at least 3 important facts considerably limit the chronological value of Theran pumice in 
Egypt and the Levant. 

1. If the pumice layer at the site of Tell el-Dab ca in Str. C/2 (late reign of Thutmose III and early 
reign of Amenhotep II) would really reflect the time of the Minoan Santorini eruption, we have 
to move late LM IA as low as -1450 BCE based on the archaeological/historical date for Str. 
C/2. Such an ultra-low estimation is not only impossible on the basis of 1 4 C dating but also on 
archaeological synchronization, as the LM IB period is securely linked with the earlier reign of 
Thutmose III with a probable transition to LM II -1450 BCE, which is also backed by recent 
re-evaluation of LM IB 1 4 C data (see also Höflmayer 2009; Manning 2009; Warren 2009). 
Therefore, the pumice layer cannot be considered as a terminus ad quern (i.e. a direct date for 
the Minoan eruption), but should rather be seen as a terminus ante quern (being a point in time 
after the Minoan eruption). The time between eruption and deposition remains unknown. 

2. Recently, Malcolm Wiener argued for an eruption date of -1525 BCE (Wiener 2006a), which 
was possibly reflected by 1 4 C data for the first appearance of Theran pumice in phase H5 in Tell 
el-Ajjul (Fischer 2009). Based on visual examination of the model published, the most likely 
date for H5 seems to be around 1525 BCE, although a date around 1600 BCE is also possible. 
However, accepting 1525 BCE as the first appearance of Theran pumice in Tell el-Ajjul opens 
a gap of at least 75 yr between pumice layers in Tell el-Ajjul and Tell el-Dab ca (earliest possible 
date for Str. C/2 -1450 BCE or slightly later). This fact demonstrates again that the first appear-
ance does not date the Minoan eruption but delivers merely again a terminus ante quern. If a 
gap of 75 yr is possible, why should a gap of 100 or 120 yr be impossible? Again, we simply 
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do not know the time between the eruption and the deposition of pumice in archaeological con-
texts in Tell el-Ajjul. 

3. Apart from problems in interpretation, there is also a problem of data. Although more than 350 
samples of pumice have been analyzed, only a few samples come from contexts of the Second 
Intermediate Period. As Sterba et al. (2009) concluded: ". . . since the number of excavated sam-
ples from later periods greatly exceeds the number of samples from the earlier period, the pum-
ice data are still not conclusive." 

For these reasons, the only conclusion that can be drawn from the occurrence of Theran pumice in 
Egypt and the Levant is that the Minoan Santorini eruption must have happened earlier than the 
early New Kingdom. We are not able to quantify the years between eruption and disposal. The con-
clusion therefore has to be that pumice is not a reliable indicator for dating the Thera eruption. 

White Slip I Ware on Thera and in the Eastern Mediterranean 

One of the key arguments for the "low" dating of the Minoan eruption was a Cypriot White Slip I 
milk bowl found on Santorini. Although the vessel itself is lost today, there is no dispute about the 
fact that it belongs to the White Slip I series and that it comes from a pre-emption context on Thera 
(Merrillees 2001). Based on the first appearance of White Slip I ware in Egypt and the Levant not 
before the early 18th Dynasty, Bietak and Wiener argued on various occasions that this bowl is 
inconsistent with the high 1 4 C data for the Minoan eruption and late LM IA (Bietak 1998, 2003; 
Bietak and Hein 2001; Wiener 2001, 2003, 2007, 2009a; Bietak and Höflmayer 2007). 

Similar to the discussion about the chronological reliability of Theran pumice in archaeological con-
texts in Egypt and the Levant, this argument is based on the assumption that the first appearance of 
White Slip I fragments in the eastern Mediterranean provides either a terminus ad quern for the pro-
duction on Cyprus or postdates the beginning of this certain ware only by a few years/decades. 
Bietak (2003) argued for a maximum gap of 25 yr between production and deposition in Tell el-
Dab ca. However, the White Slip I bowl from Santorini shows that this ware was already produced 
prior to the Minoan eruption. This would open a gap of up to -100 yr between the White Slip bowl 
on Thera and the first appearance in early 18th Dynasty layers in Egypt and the Levant if the high 
1 4 C dates for LM IA are accepted. 

There are important limitations that have to be considered regarding the chronological value of this 
argument. Although White Slip I pottery does not occur in Tell el-Dab ca earlier than Str. C/3 (reign 
of Thutmose III), it has to be remembered that no complete vessels were found and that the pub-
lished fragments only come from secondary or tertiary contexts, i.e. no material was found in situ. 
The first appearance of White Slip I ware in Egypt and the Levant is based on sherds, so far only 
from residual material. In fact, only a few fragments of White Slip I come from Str. C at Tell el-
Dab ca: Bietak and Hein (2001) mention only 6 sherds of clear White Slip I attribution found in Str. 
C (without differentiating between C/2 and C/3) and Maguire (2009) mentions only a few fragments 
coming from Str. C (although for 2 fragments even a date in Str. D/2, dated to the late Hyksos period, 
has not been ruled out: DAB 378 and 383). 

One should thus regard the first appearance of White Slip I ware in the early 18th Dynasty in the 
eastern Mediterranean only as a terminus ante quern for the start of the White Slip sequence on 
Cyprus, which should then start earlier than -1540 BCE based on the Egyptian historical chronol-
ogy. An eruption date shortly before -1600 BCE as indicated by short-lived samples from Akrotiri, 
2 branches of an olive tree presumably killed by the eruption, dates from the 1 4 C sequence at Aegina 
Kolonna, and from the Palaikastro tsunami contexts show that in fact only a gap of a few decades 
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exist between the White Slip bowl on Thera and White Slip pottery in the eastern Mediterranean, 
which could be explained by the fact that fragments in secondary or tertiary contexts do not repre-
sent the time of production and/or use (as also indicated by Maguire 2009). 

Cypriot White Slip pottery therefore provides no convincing argument against an eruption date of 
-1600 BCE or shortly before. The only reliable archaeological arguments are still the Egyptian 
stone vessels found in Mycenaean shaft-graves with best known parallels in the early 18th Dynasty 
(although a slightly earlier production cannot be ruled out). 

EGYPTIAN NEW KINGDOM CHRONOLOGY AND RADIOCARBON DATING 

For a long time, the discussion about the "high" and "low" chronology had to accept the text-based 
Egyptian historical chronology with a -1540 BCE date for the start of the New Kingdom. Different 
interpretations of the complex network of regnal dates, synchronisms with the Levant, "dead reck-
oning," and genealogical data differed only by a few decades (Hornung 1964, 2006; Wente and van 
Sielen 1976; Beckerath 1994, 1997; Kitchen 2000, 2007). 

Recently, the results of the extensive project on Egyptian chronology and 1 4 C dating were published, 
providing more than 200 new measurements for samples from securely dated contexts (Bronk Ram-
sey et al. 2010), including 128 dates for the New Kingdom. Separately, measurements on samples of 
known age were carried out, suggesting a likely reservoir effect o f -19 ± 5 1 4 C yr for the premodern 
Nile Valley before the Assuan Dam was built (Dee et al. 2010). For the New Kingdom, a Bayesian 
model was created using the known succession of kings and their regnal lengths as outlined in Shaw 
(2000) on the basis of Kitchen (2000, 2007) with an additional error of 5 yr as prior information. 
Based on this model, the start for the New Kingdom can be calculated as being between 1566 and 
1552 BCE (68.2% probability) and between 1570 and 1544 BCE (95.4% probability) (compared to 
-1540 BCE based on dead reckoning). 1 4 C data therefore backs the historical chronology in general, 
but tends to give slightly higher dates for the start of the New Kingdom. 

It is important to stress that these dates are dependent on the prior information, especially on the 
king's reign lengths based on the work of Kitchen. However, the length of some reigns are disputed, 
especially for king Thutmose IV for whom 10 yr are usually attributed by Kitchen (which is also 
used in the New Kingdom model with an additional error of 5 yr), whereas already in the 1970s 
Wente and van Sielen (1976) argued for a longer reign of -30 yr (and also for a longer reign for 
Amenhotep II). They placed the beginning of the Egyptian New Kingdom at -1570 BCE, a date 
even possible in the 95.4% probability range of the model based on the short Thutmose IV and 
Amenhotep II reigns. Furthermore, it has been argued that a longer reign might be preferable based 
on the significant changes in pottery forms, the high number of tomb chapels, and of officials 
recorded during this king's reign (Wiener 2006b; see also Manning 1999; Aston, forthcoming). 

Since the model tends to place the start of the New Kingdom slightly earlier than -1540 BCE, even 
based on a short reign of Thutmose IV and Amenhotep II, one could consider the arguments for a 
longer reign of these kings. A slightly higher start for New Kingdom Egypt (by - 2 0 yr) seems to be 
a possibility. 

CONCLUSIONS: QUANTIFYING THE "OFFSET" 

The above-mentioned arguments lead to a fresh perspective on the Thera debate. New 1 4 C data from 
different sites in the Aegean provide consistent results for the late LM IA period and the Minoan 
Santorini eruption. This evidence makes it difficult to argue for site-related offsets like volcanic 
vents or other phenomena. The most important evidence to place the Minoan Santorini eruption in 
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archaeological terms comes from Egyptian stone vessels in the Mycenaean shaft-graves, which have 
good parallels including the early 18th Dynasty, whereas Theran pumice in eastern Mediterranean 
contexts and White Slip pottery on Thera and in the Levant have been found to be inconclusive. 1 4 C 
data for the Egyptian New Kingdom tend to give slightly earlier results based on the reign lengths 
as put forward by Kitchen than expected, with a date of 1570 BCE as the earliest possible start for 
the New Kingdom for the 95.4% probability range. Longer reigns of Thutmose IV and Amenhotep 
II (also argued for by pottery specialists) as already put forward by Wente and van Sielen (1976), 
might even raise the 1 4C-backed start of the New Kingdom a little bit further. 

All this indicates that we do not deal with an offset of more than 100 yr between the archaeological 
date (after the start of the New Kingdom) and the scientific date (shortly before 1600 BCE) for the 
Minoan eruption of Santorini. The "offset" comes down to - 5 0 yr or even less, if a slightly higher 
date for the Egyptian New Kingdom is accepted. Given the unsatisfactory state of research in the 
field of Egyptian stone vessels of the Second Intermediate Period and the early New Kingdom, it 
does not seem impossible that the 2 Egyptian stone vessels from the Mycenaean shaft-graves could 
have been produced 1 or 2 generations earlier than previously suggested (i.e. in the late Second 
Intermediate Period). A new critical re-evaluation of the development of Egyptian stone vessels 
from the Second Intermediate Period to the New Kingdom might be desirable in order to check a 
possible earlier dating of these crucial synchronisms. 
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