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20. THE RADIOCARBON DATING OF THE WALLS OF ASHkELON

by Denys Pringle, Frances Healy, and Christopher Bronk Ramsey

T
he program of radiocarbon dating reported on 

here sprang from Denys Pringle’s detailed survey 

and analysis of the surviving fragments of Ashkelon’s 

Byzantine and medieval town walls (see Chapter 19, 

this volume). It aimed to enhance the chronological 

precision of the structural sequence already construct-

ed on the basis of the characterization of different 

masonry and mortar types within individual wall frag-

PHQWV�DQG�WR�WHVW�WKH�SURSRVHG�GDWHV�RI�VSHFL¿F�PDVRQ-

ry contexts by obtaining radiocarbon dates from them 

and modeling them within a Bayesian framework.

Practical Considerations

Much of the mortar used in constructing the walls of 

Ashkelon clearly contains charcoal and other charred 

plant remains, which were apparently derived from 

the fuel burnt when slaking the lime used in building 

them. Indeed, in the 1970s, a charcoal sample taken 

from the wall near the Jerusalem Gate had been dated 

to the Byzantine period (Kedar and Mook 1978). This 

appeared to suggest a straightforward way of dating 

further wall fragments, always assuming that the char-

coal was contemporary with the mortar. 

An alternative would have been to date the mortars 

themselves. The essentials of the method and its prin-

cipal problems have long been established, the main 

hurdle being the elimination from the samples of car-

bonates other than 14C from CO
2
 absorbed from the 

atmosphere during hardening. The principal potential 

sources of contamination are: (1) natural carbonates 

of geological age, totally depleted in 14C, derived 

either from incompletely slaked limestone or from 

sand or aggregate added to the mortar; and (2) the 

ability of mortar, once it has set, to absorb additional 

carbon from carbonates dissolved in rain or ground-

ZDWHU�� ZKLFK� PD\� UHÀHFW� WKH� OHYHOV� RI� DWPRVSKHULF�
14C of periods earlier or later than the time when the 

mortar was mixed (van Strydonk et al. 1986). Much 

methodological progress has been made here, both in 

pretreatment and in radiocarbon age calculation (e.g., 

Nonni et al. 2013; Ringbom et al. 2014), methods of 

pretreatment varying with mortar type. The processes, 

however, remain more complex and more experimen-

tal than those employed for dating charcoal. This aside, 

at Ashkelon, dating the mortar itself would have met 

with two particular problems. The marine shell present 

in varying quantities in many of the mortars would, if 

not all marine carbons were removed in pretreatment, 

have carried a risk of producing results that were too 

old, since the surface marine environment is diluted 

by the upwelling of radiocarbon-depleted water from 

the deep oceans. Furthermore, all the samples except 

those from the excavation of the wall FF (phase 6) in 

Grid 20 were collected from upstanding fragments of 

wall that had been exposed to the elements for centu-

ries, thus risking the uptake of carbon from rainwater 

(mortar samples from exposed walls are ideally drilled 

from deep within them). There was thus a persuasive 

case for attempting to date the walls with charcoal 

samples rather than mortar ones.

We therefore set out to obtain three short-life sam-

ples of charcoal or charred plant material from each 

selected building context. Dating single fragments 

would eliminate the risk of combining material of dif-

ferent ages in the same sample (Ashmore 1999); and, 

even if all three resulting measurements were not sta-

tistically consistent, the most recent would probably 

be close in age to the date of construction. In practice, 

however, obtaining three suitable samples from each 

FRQWH[W�SURYHG�WR�EH�PRUH�GLI¿FXOW�WKDQ�DQWLFLSDWHG�
2XW�RI����GLIIHUHQW�EXLOGLQJ�FRQWH[WV� LGHQWL¿HG�DW�

36 different locations (see Chapter 19, this volume, ta-

ble 19.3), samples were retrieved from only 43 build-

ing contexts (29 locations); and out of these, only 

15 building contexts (13 locations) gave at least one 

UDGLRFDUERQ� GDWH��7KLV� VKRUWIDOO�ZDV� GXH� LQ� WKH� ¿UVW�
place to the general lack of carbonized material from 

some masonry contexts (usually those dating from the 

Fatimid period onward), and secondly to the unsuit-

ability of some of the samples collected, which proved 

WR�EH�WRR�VPDOO�IRU�LGHQWL¿FDWLRQ��RU�QRW�WR�EH�FKDUFRDO�
or charred plant remains at all. A third winnowing of 

the number of samples occurred as a result of 17 of 

the 59 samples submitted for dating producing in-

VXI¿FLHQW� \LHOGV�� OHDYLQJ�XV�ZLWK� D� WRWDO� RI� ��� GDWHV�
from 15 contexts at 13 locations. Nevertheless, these 

contexts ranged around all parts of the surviving walls 

and covered all the main building periods previously 

LGHQWL¿HG�
The 15 building contexts provided between one and 

four dates each, counting replicate measurements on a 

single sample as one. Three samples were single-sea-

son growths in the form of seeds or leaves. Twenty 

were of twig charcoal, a few years old at most, re-

gardless of taxon. Sixteen were from branches or logs, 

JHQHUDOO\�RI�¿J��SLQH��RU�RDN��+HUH�WKHUH�LV�D�VWURQJHU�
possibility of age offsets, especially with oak, but also 
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with pine, some local varieties of which can live up to 

150 years.1 The fact that all the more mature fragments 

were from branches or logs, i.e., roundwood, howev-

er, reduces the likelihood that they would have been 

many decades old or that they could have represented 

reused timbers from ships or buildings, which could 

introduce further age offsets. Samples that could not 

EH�LGHQWL¿HG�WR�VSHFLHV�RU�JHQXV�ZHUH�DVVLJQHG�WR�WKH�
broad divisions of gymnosperm (in this context coni-

fers) or angiosperm (in this context deciduous trees).

1 Information kindly provided by Dr. Stephen Harris.

The radiocarbon calibration curve for the period 

during which the walls were built includes plateaux, 

in the sense of wiggles, which make the distributions 

of calibrated date ranges longer than they otherwise 

would be, notably in the late seventh to mid-eighth 

and late eighth to mid-ninth centuries A.D., with a less-

er one in the late eleventh to mid-twelfth century A.D. 
�¿JXUH�������
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Figure 20.1. Radiocarbon determinations from the post-classical walls of Ashkelon, plotted against the IntCal13 

calibration curve
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Methods

Radiocarbon Dating 

Dating was undertaken by the University of Oxford 

Radiocarbon Accelerator Unit. The samples under-

went solvent extraction to remove contaminants 

such as traces of glue, prior to acid-base-acid treat-

PHQW�� JHODWLQL]DWLRQ�� DQG� XOWUD¿OWUDWLRQ� �%URFN� HW� DO��
2010:106–107: pretreatments AF, AF*). They were 

then combusted and graphitized as described by Brock 

et al. (2010:110) and Dee and Bronk Ramsey (2000), 

and dated by Accelerator Mass Spectrometry (AMS) 

�%URQN�5DPVH\� HW� DO�� ������� į13C values were mea-

sured independently by Isotope Ratio Mass Spectrom-

etry (IRMS) as described by Brock et al. (2010:110). 

The laboratory maintains continuous programs of in-

ternal quality control and also takes part in interna-

tional intercomparisons (Scott 2003; Scott et al. 2007; 

2010a; 2010b).

Forty-four radiocarbon results were obtained, in-

cluding two pairs of replicates (i.e., independent de-

terminations on two parts of the same sample). The 

results are set out in table 20.1. All radiocarbon results 

are conventional radiocarbon ages, corrected for frac-

tionation (Stuiver and Polach 1977). 

Chronological Modeling

The principle behind the Bayesian approach to the in-

terpretation of data is encapsulated by Bayes’s theorem 

(Bayes 1763). In essence, new data collected about a 

problem (“the standardized likelihoods”) are analyzed 

in the context of existing experience and knowledge 

of that problem (“prior beliefs”). The combination of 

the two permits a new understanding of the problem 

(“posterior beliefs”), which can in turn become prior 

beliefs in a subsequent model. Bayesian analysis can 

be used to bring together archaeological information 

and radiocarbon information by expressing both as 

probability density functions, which are also the form 

of the posterior beliefs. In the modeling of archaeologi-

cal chronologies, calibrated radiocarbon dates form the 

“standardized likelihoods” component of the model, 

and archaeology provides the “prior beliefs.” The ra-

diocarbon dates are thus reinterpreted in the light of the 

archaeological information to provide posterior beliefs 

about the dates. The resulting estimates will vary with 

the model(s) employed, and several different models 

may be constructed based on varying interpretations 

of the same data (Bayliss et al. 2007). The purpose of 

modeling is to progress beyond the date at which indi-

vidual samples left the carbon cycle to the dates of the 

archaeological events associated with those samples.

The chronological modeling has been undertaken 

using OxCal 4.2.4 (Bronk Ramsey 1995; 1998; 2009; 

Bronk Ramsey et al. 2010; Bronk Ramsey and Lee 

2013), and the internationally agreed calibration curve 

for terrestrial samples from the northern hemisphere 

(IntCal13; Reimer et al. 2013). Calibrations have been 

calculated using the probability method (Stuiver and 

Reimer 1993). Once the probability distributions of 

individual calibrated results have been calculated, the 

program attempts to reconcile these distributions with 

the prior information by repeatedly sampling each 

distribution to build up a set of solutions consistent 

with the model structure. This is done using a ran-

dom sampling technique, Markov Chain Monte Carlo 

(MCMC), which generates a representative set of pos-

sible combinations of dates. This process produces a 

posterior probability distribution for each sample’s 

calendar age, which occupies only a part of the cal-

ibrated probability distribution. Posterior probability 

distributions are cited in italics to distinguish them 

from simple calibrated date ranges and are rounded 

RXWZDUG�WR�WKH�QHDUHVW�¿YH�\HDUV��,Q�¿JXUHV�����±��WKH�
posterior density estimates are shown in solid black 

and the calibrated radiocarbon dates from which they 

have been sampled are shown in outline. In the case of 

OxA-30949, for example, a simple calibration of cal 

A.D.� ���±���� ��ı�� LV� UHGXFHG� WR� D�+LJKHVW� 3RVWHULRU�
Density Interval of cal a.d. 675–830 (95% probabil-
ity; ¿JXUH� ������� 6RPH� SRVWHULRU� GHQVLW\� HVWLPDWHV�
do not directly map particular radiocarbon dates, al-

though they are calculated from them. These include 

HVWLPDWHV�RI�WKH�GDWHV�RI�SDUWLFXODU�HYHQWV��H�J���¿JXUH�
20.3: build VV), the durations of episodes, and the in-

tervals between events.

Statistics calculated by OxCal provide guides to 

the reliability of a model. One is the individual in-

dex of agreement, which expresses the consistency of 

the prior and posterior distributions. If the posterior 

distribution is situated in a high-probability region of 

the prior distribution, the index of agreement is high 

�VRPHWLPHV�����RU�PRUH��H�J���¿JXUH�������OxA-30949 
[A: 114]). If the index of agreement falls below 60 (a 

WKUHVKROG�YDOXH�DQDORJRXV�WR�WKH�����VLJQL¿FDQFH�OHY-

HO�LQ�D�Ȥ2 test), the radiocarbon date is regarded as in-

consistent with the sample’s calendar age. Sometimes 

this merely indicates that the radiocarbon result is a 

statistical outlier (more than two standard deviations 

from the sample’s true radiocarbon age), but a very 

low index of agreement may mean that the sample is 

redeposited or intrusive (i.e., that its calendar age is 

different from that implied by its context), or that it is 

contaminated with extraneous carbon. Another index 

of agreement, Amodel, is calculated from the individ-

ual agreement indices and indicates whether the model 
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Phase Sea wall at B (2) [Amodel:102]
Sequence fragment of curtain wall at JJ3 (1)
Boundary start JJ3 (1)
Phase JJ3 (1)
Boundary end JJ3 (1)

Sequence fragment of curtain wall at C (2)
Boundary start C (2)
Phase C (2)
Boundary end C (2)

Sequence tower at D 
Boundary start D
Phase tower at D
Boundary end D

Phase F1 (1)
Phase wall at G 
Sequence H (2) 
Boundary start H (2)
Phase H (2)
Boundary end H (2)

Sequence wall & tower at K 
Boundary start K (2)
Phase K (2)
Phase tower K (1)
Boundary end K (1)

Sequence wall and turret at VV 
Boundary start VV
Phase wall and turret at VV
Boundary end VV

Sequence wall at WW 
Boundary start WW (2)
Phase WW (2)
Phase WW (1)
Boundary end WW (1)

Sequence FF (6) 
Boundary start FF (6) 
Phase FF (6)
Boundary end FF (6)

Sequence Jaffa gate at R
Boundary start R
Phase tower at R
Boundary end R

Sequence wall at S 
Boundary start S
Phase S
Boundary end S

Sequence wall at N 
Boundary start N
Phase N
Boundary end N

      0 200 400 600 800 1000 1200 1400 1600 1800

posterior density estimate cal AD

Figure 20.2��2YHUDOO�6WUXFWXUH�RI�PRGHO����7KH�FRPSRQHQW�VHFWLRQV�DUH�VKRZQ�LQ�¿JXUHV�����±���7KH�PRGHO�LV�GH¿QHG�
E\�WKH�2[&DO�NH\ZRUGV�DQG�E\�WKH�ODUJH�VTXDUH�EUDFNHWV�RQ�WKH�OHIW�KDQG�VLGHV�RI�¿JXUHV�����±���%URQN�5DPVH\�������
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as a whole is likely, given the data. In most applica-

tions, this too has a threshold value of 60.

The dates from Ashkelon are modeled in three stag-

HV��0RGHO����¿JXUHV�����±���DWWHPSWV�WR�GHWHUPLQH�WKH�
GDWH�RI�HDFK�VDPSOHG�EXLOGLQJ�FRQWH[W��PRGHO����¿JXUH�
20.6) groups those results from model 1 that can be 

shown to be of potentially the same age into building 

HSLVRGHV��DQG�PRGHO����¿JXUH�������DWWHPSWV�WR�UHODWH�
these episodes to recorded construction events (table 

20.2).

Model 1

7KH� VWUXFWXUH�RI�PRGHO��� LV� VKRZQ� LQ�¿JXUH������� ,W�
makes no assumption about the relation of one wall 

fragment to another, treating each as an independent 

entity. The main prior belief incorporated is that the 

samples in each dated group are representative of a 

single episode of activity, in this case the construc-

tion of a section of wall, without necessarily includ-

ing the earliest or the latest material generated by it 

(Buck et al. 1992). Each group is thus modeled as a 

phase constrained by boundaries calculated from the 

dates within it, a phase here meaning a group of re-

lated dates without order or sequence. The assump-

tion, for example, that OxA-30949, OxA-31029, and 

2[$������� IURP� WULDQJXODU� WXUUHW� 99� �¿JXUH� ������
belong to a single phase, which had a beginning and 

an end, rather than that each is independent, con-

strains the scatter inherent in radiocarbon ages, which 

would otherwise make episodes of activity appear to 

start earlier, continue longer, and end later than they 

actually did (Steier and Rom 2000). At locations K 

and WW, where dates were obtained from successive 

building contexts, the two phases have been modeled 

as sequential. This would have provided an additional 

constraint had the distributions in each pair of groups 

overlapped. In both cases, however, the interval be-

tween the successive contexts was such that the rela-

WLRQVKLSV�GLG�QRW�FRQVWUDLQ�WKH�GDWHV��¿JXUHV�����±����
Where replicate measurements have been made on 

the same sample a weighted mean (Ward and Wilson 

1978) is taken before incorporation in the model. The 

construction date of each building context is estimated 

by using the Last function in OxCal. This calculates 

the most recent event in a group and was chosen be-

cause the most recent dated charcoal fragment will be 

closest to the construction date. The resulting estimate 

could still be a terminus post quem for construction, 

but this becomes less probable when two or more of 

the measurements are statistically consistent, since 

this points to a single act rather than to random inclu-

sions. At the two locations where there is only one date 

from a building context, B and F1 (phase 1), that date 

has simply been incorporated into the model. A sherd 

dated to A.D. 990–1050, embedded in the mortar at G, 

has been included as a calendar date. The model has 

good overall agreement (Amodel 102) and the indices 

of agreement for the individual dates are all adequate.

The Dated Contexts

The results of the application of model 1 for individual 

contexts follow the order in which they appear on the 

VLWH�SODQ�LQ�¿JXUH�������FRXQWHUFORFNZLVH�DURXQG�WKH�
circuit, from west to north.2 

6HD�ZDOO�%��SKDVH�����*ULG���� The only successfully 

dated sample probably came from older debris incor-

porated into the wall. It was part of a large branch, 

possibly Ficus sp. Regardless of the age of the sample, 

the possible reuse of the masonry makes the Byzan-

tine-period date of cal a.d. 420–550 (95% probability; 

¿JXUH�������OxA-30713) a terminus post quem for the 

construction of the wall here, while pointing to Byz-

antine building activity of some kind nearby (not nec-

essarily connected with the town walls). 

)UDJPHQW�RI� FXUWDLQ�ZDOO� --�� �SKDVH�����*ULG���� 
Here, two samples from branches, probably of Pinus 
sp. and Quercus sp., yielded statistically consistent 

GDWHV��7¶� ������7¶����� ������Ȟ� ����¿JXUH�������OxA-
31024,-31025), which provide the basis for an esti-

mated construction date of cal a.d. 1040–1160 (95% 
probability), probably cal a.d. 1090–1155 (68% prob-
ability��¿JXUH�������build JJ3 (1)).

)UDJPHQW�RI�FXUWDLQ�ZDOO�&��SKDVH�����*ULG���� Only 

WKH�¿UVW�EXLOGLQJ�SKDVH�KHUH�\LHOGHG�VXLWDEOH�FKDUFRDO��
A sample from a large branch, probably of Quercus sp., 

yielded statistically consistent replicate measurements 

�7¶� ������7¶����� ������Ȟ� �����RI�ZKLFK�D�ZHLJKWHG�
PHDQ�ZDV�WDNHQ�EHIRUH�LQFRUSRUDWLRQ�LQ�WKH�PRGHO��¿J-

ure 20.3: sample 10). This is in turn statistically con-

VLVWHQW��7¶� ������7¶����� ������Ȟ� ����ZLWK�WKH�GDWH�IRU�
a sample from another large branch, probably of Fi-
cus�VS���¿JXUH�������OxA-30945). The two provide an 

estimated construction date of cal a.d. 685–780 (91% 
probability), cal a.d. 790–805 (2% probability), cal 
a.d. 810–25 (1% probability), or cal a.d. 840–55 (1% 
probability), probably cal a.d. 715–55 (50% probabil-
ity) or cal a.d. 760–75 (18% probability��¿JXUH�������
build C (2)). 

7RZHU�'��*ULG���� Of the two samples here, a twig 

provided a tenth- to eleventh-century cal A.D.�GDWH��¿J-

ure 20.3: OxA-30556) and a branch or log of Pinus sp. 

provided a later, twelfth- to thirteenth-century cal A.D., 

2 For fuller descriptions, see also Chapter 19.



Table 20.2: Historically attested periods of construction and destruction.

Period Date AD Construction Destruction

Byzantine ca. 324–637 

Muslim/Umayyad 637–750 

685–93 Rebuilding of walls by ‘Abd al-Malik (685–705)

749 Earthquake

Abbasid 750–868 

Tulunid 868–905

Ikhshidid 935–969 

Fatimid 969–1153 

977 Jawhar besieged in city

1032 Earthquake and tsunami

1049–57 Building inscription, reign of al-

0XVWDQৢLU������±����"�

1068 Earthquake

1073–94 7RZHU�RI�%ORRG�EXLOW�E\�%DGU�DO�-DPƗOƯ��
UHLJQ�RI�DO�0XVWDQৢLU������±���

1150 %XLOGLQJ�RI�D�WRZHU�XQGHU�DO�Ɨ¿U

1153 Frankish siege: demolition of wall near 

(�*DWH�DQG�¿OOLQJ�RI�GLWFKHV

Frankish/Crusader 1153–87 

1153–87 Repairs to walls damaged in siege (assumed)

1187 Besieged by Saladin: destruction of walls and towers

Ayyubid 1187–92

1189 $\\XELG�UHIRUWL¿FDWLRQ

1191 Ayyubid destruction, including Tower of the 

Hospital and Tower of Blood (or the Templars)

Frankish/Crusader 1192

1192 5HIRUWL¿FDWLRQ�E\�5LFKDUG�,�

1192 Deliberate destruction by Ayyubids and Franks

Ayyubid ca. 1195–1240

1198 Deliberate destruction by Ayyubids (?)

Frankish/Crusader 1240–47 

1240–41 Construction of castle by Tibald of Champagne, 

Hugh IV of Burgundy and Richard of Cornwall

Ayyubid 1247–50

1247 Castle taken and destroyed by Ayyubids

Mamluk 1250–1516

1270 Deliberate destruction of castle (and 

town walls?) by Baybars

Ottoman 1516–1917

1775–1804 Destruction of walls for building 

PDWHULDOV�E\�$তPDG�DO�-D]]ƗU

1815 Excavation inside a tower by Lady Hester Stanhope

1832–40 Destruction of walls for building 

materials by Ibrahim Pasha
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Phase Sea wall at B (2)
R_Date OxA-30713 [A:100]

Sequence fragment of curtain wall at JJ3 (1) 
Boundary start JJ3 (1)
Phase JJ3 (1)
R_Date OxA-31025 [A:102]
R_Date OxA-31024 [A:102]
Last build JJ3 (1)

Boundary end JJ3 (1)
Sequence fragment of curtain wall at C phase (2)
Boundary start C (2)
Phase C (2)
R_Date OxA-30945 [A:103]
R_Combine sample 10 [A:107]
Last build C (2)

Boundary end C (2)
Sequence tower at D 
Boundary start D
Phase tower at D
R_Date OxA-30643 [A:97]
R_Date OxA-30556 [A:93]
Last build D

Boundary end D
Phase F1 (1) 
R_Date OxA-30919 [A:100]

Phase wall at G [Amodel:102]
C_Date sherd at G [A:100]

Sequence H (2) 
Boundary start H (2)
Phase H (2)
R_Date OxA-30920 [A:94]
R_Date OxA-30921 [A:96]
Last build H (2)

Boundary end H (2)
Sequence wall & tower at K 
Boundary start K (2)
Phase K (2)
R_Date OxA-30946 [A:100]
R_Date OxA-31177 [A:99]
R_Date OxA-30947 [A:100]
R_Date OxA-30922 [A:100]
Last build K (2)

Phase tower K (1)
R_Combine sample 49 [A:104]
R_Date OxA-32877 [A:103]
R_Date OxA-32878 [A:110]
R_Date OxA-32879 [A:106]
Last build K (1)

Boundary end K (1)
Sequence wall and turret at VV 
Boundary start VV
Phase wall and turret at VV
R_Date OxA-31030 [A:104]
R_Date OxA-31029 [A:106]
R_Date OxA-30949 [A:114]
Last build VV

Boundary end VV

       0 200 400 600 800 1000 1200 1400 1600 1800

posterior density estimate cal AD

Figure 20.3. Probability distributions of radiocarbon dates for fragments of wall in the south and east of the circuit. For 

each date, the distribution shown in outline represents the simple radiocarbon date and the distribution shown in solid 

black is derived from and constrained by the model. Other distributions represent parameters estimated by the model, 

for example “build JJ (1)�´�7KH�PRGHO�LV�GH¿QHG�E\�WKH�2[&DO�NH\ZRUGV��%URQN�5DPVH\�������DQG�E\�WKH�ODUJH�VTXDUH�
EUDFNHWV�GRZQ�WKH�OHIW�KDQG�VLGH�RI�¿JXUHV�����±���7KH�QXPEHUV�LQ�VTXDUH�EUDFNHWV�ZKLFK�IROORZ�WKH�GDWHV��IRU�H[DPSOH��
‘OxA-30713 [A:100]’, are individual indices of agreement.
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GDWH� �¿JXUH�������OxA-30643���7KH�¿UVW� VDPSOH�ZDV�
clearly residual; the second provides the basis for an 

estimated construction date of cal a.d. 1055–65 (1% 
probability) or cal a.d. 1155–1265 (94% probability), 

probably cal a.d. 1165–1225 (68% probability��¿JXUH�
20.3: build D).

Fragment of a feature attached to the inside face of 
WKH�WRZQ�ZDOO�)���SKDVH�����*ULG���� Samples could 

be collected only from the later phase here. Two out of 

three failed to date. The remaining one, an olive (Olea 
europaea) stone, provided a date of cal a.d. 1025–1160 
(95% probability), probably cal a.d. 1035–55 (12% 
probability) or cal a.d. 1080–1155 (56% probability; 

¿JXUH�������OxA-30919). 

)UDJPHQW�RI�FXUWDLQ�ZDOO�ZLWK�SRVVLEOH�DEXWPHQW�RI�
WRZHU�*��SKDVH�����*ULG���� While no samples were 

dated from here, a terminus post quem for construction 

is provided by small sherd of Fustat Fatimid VJUDI¿DWR 

of the late tenth to eleventh century. This is incorporat-

ed into the model as a calendar date of A.D. 990–1050 

�¿JXUH�������sherd at G). 

)UDJPHQWDU\�UHPDLQV�RI�D�WRZHU�DQG�ZDOO�+��SKDVH�
2), Grid 49. Two samples from the tower itself (phase 

1) failed to date. Fragments from two large branches or 

logs of Pinus sp. from the wall to which it was attached 

(phase 2) both provided dates. The more mature, esti-

mated as at least seven years old, dated to the seventh 

to ninth centuries cal A.D.� �¿JXUH�������OxA-30920); 

the less mature, estimated as at least four years old, 

dated to the eighth to ninth centuries cal A.D.� �¿JXUH�
20.3: OxA-30921). On the basis of this more recent 

date, the wall would have been built in cal a.d. 715–55 
(11% probability) or cal a.d. 760–890 (84% probabili-
ty), probably cal a.d. 770–865 (68% probability��¿JXUH�
20.3: build H (2)). 

'�VKDSHG�WRZHU�DQG�DGMRLQLQJ�FXUWDLQ�ZDOO�.��*ULG�
41.�1R�VDPSOHV�ZHUH�FROOHFWHG�IURP�WKH�¿UVW�EXLOGLQJ�
phase here (phase 4), and two from the second phase 

(phase 3) failed to date. From phase 2, the rebuilding 

of the town wall, three samples of Pinus sp., one a 

WZLJ�DQG�WZR�IURP�EUDQFKHV�RU�ORJV��¿JXUH�������OxA-
30922, -30947, -31177), together with an otherwise un-

LGHQWL¿HG�WZLJ�IURP�D�GHFLGXRXV�WUHH�RU�VKUXE��¿JXUH�
20.3: OxA-30946), all yielded statistically consistent 

PHDVXUHPHQWV��7¶� ������7¶����� ������Ȟ� �����7KHVH�
provide the basis for an estimated construction date of 

cal a.d. 670–730 (40% probability) or cal a.d. 735–70 
(55% probability), probably cal a.d. 685–90 (4% prob-
ability) or cal a.d. 700–20 (14% probability) or cal 
a.d. 740–70 (50% probability��¿JXUH�������build K (2)).

The phase 1 tower built onto the wall provided 

IRXU�VDPSOHV��DOO� WZLJV��RQH� LGHQWL¿HG�DV�Quercus sp. 

and another as probably Olea europaea. Replicate 

measurements on discrete fragments from one sam-

SOH��¿JXUH�������OxA-30969, -30970) are statistically 

LQFRQVLVWHQW�DW�����FRQ¿GHQFH�EXW�FRQVLVWHQW�DW�����
FRQ¿GHQFH��7¶� ������7¶����� ������Ȟ� �����$�ZHLJKWHG�
mean is therefore taken before inclusion in the model. 

7KHVH� DQG� WKH� UHPDLQLQJ� WKUHH�PHDVXUHPHQWV� �¿JXUH�
20.3: OxA-32877 to -32879) are all statistically consis-

WHQW��7¶� ������7¶����� �����Ȟ� ����DQG�SURYLGH�WKH�EDVLV�
for an estimated construction date of cal a.d. 1020–70 
(57% probability) or cal a.d. 1075–1130 (32% proba-
bility) or cal a.d. 1135–55 (6% probability), probably 

cal a.d. 1020–50 (50% probability) or cal a.d. 1095–
1120 (18% probability;�¿JXUH�������build K (1)). 

Triangular turret VV, Grid 34. Two twig samples 

�¿JXUH�������OxA- 30949, -31029) and a third from a 

EUDQFK��¿JXUH�������OxA-31030) from the single-build 

wall and turret here yielded statistically consistent 

PHDVXUHPHQWV��7¶� ������7¶����� ������Ȟ� �����7KHVH�
provide an estimate for the construction of the wall 

and turret of cal a.d. 685–830 (94% probability) or cal 
a.d. 845–55 (1% probability), probably cal a.d. 715–
75 (68% probability��¿JXUH�������build VV).

&XUWDLQ� ZDOO�::�� *ULG� ��� The earlier wall here 

(phase 2) was the context of a bulk charcoal sample 

GDWHG�LQ�WKH�����V��¿JXUH�������GrA-7987; Kedar and 

Mook 1978). This is statistically consistent with a 

PHDVXUHPHQW�RQ�D�VLQJOH�WZLJ�IUDJPHQW��¿JXUH�������
OxA-28841��7¶� ������7¶����� ������ Ȟ� �����)XUWKHU�
short-life samples were elusive, but these two dates 

provide the basis for an estimated construction date 

of cal a.d. 395–555 (95% probability), probably cal 
a.d. 410–25 (7% probability) or cal a.d. 490–540 (61% 
probability��¿JXUH�������build WW (1)). 
7KH�ODWHU�FRQWH[WV��SKDVH����\LHOGHG�¿YH�WZLJ�VDP-

ples, two from the upper part of collapsed wall frag-

PHQW� �� �¿JXUH� ������OxA-28842, -28843) and three 

IURP� WKH�PDVRQU\�¿OO�RI� FLVWHUQ��� �¿JXUH�������OxA-
32880, -32881, OxA-X-2650–48). The last of these was 

given an ‘OxA-X’ number because it was a research 

measurement made using nonstandard or experimen-

WDO�PHWKRGV��$OO�¿YH�DUH�VWDWLVWLFDOO\�FRQVLVWHQW� �7¶� �
�����7¶����� ������Ȟ� ����DQG�SURYLGH�WKH�EDVLV�IRU�DQ�
estimated construction date of cal a.d. 680–775 (95% 
probability), probably cal a.d. 700–20 (15% probabil-
ity) or cal A.D. 740–70 (53% probability��¿JXUH�������
build WW (1)).

7RZHU� ))�� *ULG� ����Despite excavation here, only 

part of the phase 6 wall (context 90) yielded datable 
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Sequence wall at WW 
Boundary start WW (2)
Phase WW (2)
R_Date OxA-28841 [A:76]
R_Date GrA-7987 [A:100]
Last build WW (2)

Phase WW (1)
Phase fallen north section upper part
R_Date OxA-28842 [A:104]
R_Date OxA-28843 [A:102]

Phase masonry fill of cistern
R_Date OxA-32880 [A:102]
R_Date OxA-32881 [A:101]
R_Date OxA-X-2650-48 [A:102]

Last build WW (1)
Boundary end WW (1)

Sequence FF (6) 
Boundary start FF wall 90
Phase FF (6)
R_Date OxA-33101 [A:101]
R_Date OxA-33102 [A:89]
R_Date OxA-33103 [A:105]
Last build FF (6) wall 90

Boundary end FF (6)
Sequence Jaffa gate at R
Boundary start R
Phase tower at R
Phase fragment R1
R_Date OxA-28840 [A:103]
R_Date OxA-28796 [A:88]

Phase fragment R2
R_Date OxA-28839 [A:107]

Phase fragment R3
R_Date OxA-30948 [A:105]

Last build R
Boundary end R

Sequence wall at S 
Boundary start S
Phase S
R_Date OxA-31026 [A:105]
R_Date OxA-31027 [A:76]
R_Date OxA-31028 [A:105]
Last build S

Boundary end S
Sequence wall at N 
Boundary start N
Phase N
R_Date OxA-28792 [A:105]
R_Date OxA-28793 [A:108]
R_Combine sample 114 [A:103]
Last build N

Boundary end N

       0 200 400 600 800 1000 1200 1400 1600 1800

posterior density estimate cal AD

Figure 20.4. Probability distributions of radiocarbon dates for fragments of wall in the northeast and north of the circuit. 

7KH�IRUPDW�LV�WKH�VDPH�DV�LQ�¿JXUH�����
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build WW (2)
OxA-30713 (wall at B (2))
build K (2)
build WW (1)
build C (2)
build VV
build H (2)
build S
build N
build FF (6) wall 90
sherd at G
build R
build K (1)
OxA-30919 (F1 (1))
build JJ3 (1)
build D

200 300 400 500 600 700 800 900 1000 1100 1200 1300

Figure 20.5. A summary of construction dates for building contexts estimated by model 1 (table 20.4)

7DEOH�������&ROXPQ����UHVXOWV�RI�Ȥ��WHVWV�RQ�VLQJOH�UDGLRFDUERQ�PHDVXUHPHQWV�RU�WKH�ZHLJKWHG�PHDQV�RI�
replicates for samples from wall fragments apparently of similar date. Column 3: results of the Combine 

operation on the highest posterior density intervals for construction estimates derived from model 1.

Wall fragments
Are individual radiocarbon determi-

nations statistically consistent?

May highest posterior density 
intervals for estimated con-

struction dates be combined?
Episode (Fig. 6)

B (2) Yes Yes Group one

WW (2) n=3 n=2

7
 �����7
���� �����Ȟ � Acomb=103.6% (An= 50.0%)

C (2) Yes, at 99% Yes Group two

K (2) n=14 n=4 

VV 7
 ������7
���� ������Ȟ �� Acomb=148.8% (An= 35.4%)

WW (1)

H (2) Yes Yes Group three

S n=8 n=3 

N 7
 �����7
���� ������Ȟ � Acomb=117.1% (An= 40.8%)

G (1) Yes, if the oldest date (OxA-28786) is excluded Yes Group four 

K (1) n=6 n=4

FF (6) Wall 90 7
 ������7
���� ������Ȟ � Acomb= 90.7% (An= 35.4%)

R

JJ3 (1) Yes Yes *URXS�¿YH�

F1 (1) n=7 n=2 

7
 ������7
���� ������Ȟ � Acomb=108.6% (An= 50.0%)
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Table 20.4: Estimated Parameters for Events Derived from Models 1, 2 and 3 

Model 1 (Figs. 2–5) Model 2 (Fig. 6) Model 3 (Fig. 7)

Parameter
cal AD 95% 
probability. 

cal AD 68% 
probability

cal AD 95% 
probability

cal AD 68% 
probability

cal AD 95% 
probability

cal AD 68% 
probability

start one - - 400–535 415–510 395–525 415–495

build WW (2) 395–555 410–425 (7%) 395–555 410–430 (7%) - -

490–540 (61%) 490–540 (61%)

OxA-30713 
(wall at B (2))

420–550 430–495 (55%) 420–550 430–495 (55%) - -

510–520 (5%) 510–520 (5%)

525–540 (8%) 525–540 (8%)

end one - - 435–565 495–545 455–570 500–545

start two - - 685–765 700–755 690–765 700–755

build K (2) 670–730 (40%) 685–690 (4%) 680–775 740–770 - -

735–770 (55%) 700–720 (14%)

740–770 (50%)

build WW (1) 680–775 700–720 (15%) 695–775 740–770 - -

740–770 (53%)

build C (2) 685–780 (91%) 715–755 (50%) 690–780 (89%) 720–775 - -

790–805 (2%) 760–775 (18%) 790–825 (4%)

810–825 (1%) 840–860 (2%)

840–855 (1%)

build VV 685–830 (94%) 715–775 690–830 (93%) 720–775 - -

840–855 (1%) 840–860 (2%)

end two - - 735–870 745–780 (67%) 735–810 755–775

795–800 (1%)

start three - - 720–755 (9%) 

760–865 (86%)

770–835 765–855 770–825

build H (2) 715–755 (11%) 770–865 720–755 (9%) 770–865 - -

760–890 (84%) 760–890 (86%)

build N 775–895 815–885 775–895 815–885 - -

build S 770–900 (93%) 810–890 770–900 (93%) 810–890 - -

925–940 (2%) 925–940 (2%)

end three - - 805–905 (90%) 845–890 815–905 (90%) 845–890

920–950 (5%) 920–950 (5%)

start four - - 955–1030 980–1015 955–1030 980–1015

build FF (6) 
Wall 90

965–1035 990–1020 965–1035 990–1020 - -

sherd at G 955–1080 990–1050 955–1080 990–1055 - -

build R 990–1060 (86%) 1005–1045 990–1060 (86%) 1005–1045 - -

1080–1125 (9%) 1080–1125 (9%) 

build K (1) 1020–1070 (57%) 1020–1050 (50%) 1020–1070 (57%) 1020–1055 (50%) - -

1075–1130 (32%) 1095–1120 (18%) 1075–1130 (32%) 1095–1120 (18%) 

1135–1155 (6%) 1135–1155 (6%)
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short-life samples, comprising seeds, leaves, and twig 

FKDUFRDO��¿JXUH�������OxA-33101 to -33103). All three 

results are statistically consistent (T’ = 3.5; T’(5%) = 

�����Ȟ� ����� WKH\�SURYLGH�WKH�EDVLV�IRU�D�FRQVWUXFWLRQ�
date of cal a.d. 965–1035 (95% probability), probably 

cal a.d. 990–1020 (68% probability��¿JXUH�������build 
FF (6) wall 90).

Jaffa Gate R, Grid 11. Dates were obtained for a twig 

DQG�D�EUDQFK�VDPSOH�IURP�IUDJPHQW�5���¿JXUH�������
OxA-28796, -28840), a twig sample from fragment 

5�� �¿JXUH� ������OxA-28839), and a branch sample 

IURP� IUDJPHQW� 5�� �¿JXUH� ������OxA-30948). Three 

of the four measurements are statistically consistent 

�7¶� ������7¶����� ������Ȟ� ����� WKH�H[FHSWLRQ�EHLQJ�
the measurement for the branch sample from fragment 

R1, which may have been more mature than the rest 

�¿JXUH� ������ OxA-28796). The estimated construc-

tion date is cal a.d. 990–1060 (86% probability) or 
cal a.d. 1080–1125 (9% probability), probably cal 
a.d. 1005–45 (68% probability��¿JXUH�������build R). 

&XUWDLQ�ZDOO�6��*ULG��� From the upper wall here came 

WZR� WZLJ� VDPSOHV� �¿JXUH� ������OxA-31027, -31028) 

DQG�RQH�VDPSOH�IURP�D�EUDQFK�RU�ORJ��¿JXUH�������OxA-
31026). Measurements on all three are statistically 

FRQVLVWHQW��7¶� ������7¶����� ������Ȟ� ����DQG�SRLQW�WR�
a construction date of cal a.d. 770–900 (93% probabil-
ity) or cal a.d. 925–40 (2% probability), probably cal 
a.d. 810–90 (68% probability��¿JXUH�������build S). 

)UDJPHQW�RI�ZDOO�1��*ULG����Replicate measurements 

on a twig sample were statistically inconsistent at 95% 

FRQ¿GHQFH�EXW�FRQVLVWHQW�DW������7¶� ������7¶����� �
�����Ȟ� �����$�ZHLJKWHG�PHDQ�ZDV�WDNHQ�EHIRUH�LQFRU-
SRUDWLRQ�LQ�WKH�PRGHO��¿JXUH�������sample 114). This 

is statistically consistent with two measurements on 

EUDQFK� VDPSOHV� �¿JXUH� ������ OxA-28792, -28793). 

Together they provide an estimated construction date 

of cal a.d. 775–895 (95% probability), probably cal 

A.D. 815–85 (68% probability��¿JXUH�������build N).

Results of model 1

The high frequency of statistically consistent dates 

from individual building contexts indicates that very 

OLWWOH� UHGHSRVLWHG� FKDUFRDO� RU� VLJQL¿FDQWO\� PDWXUH�
wood was incorporated in the mortars. Figure 20.5 

summarizes the construction estimates calculated by 

model 1, which are listed in table 20.4. They compare 

well with our general predictions as to date ranges 

and are fully consistent with the relative phasing indi-

cated by archaeological and structural analysis. Some 

estimates are more robust than others. The strongest 

are those where there are at least three statistically 

consistent results, at least some of them on short-life 

samples: e.g., K (phases 1 and 2), VV, WW (phase 

1), FF (phase 6, wall 90), R, /S, and N. The most 

questionable are those where the date rests on a sin-

gle charcoal or charred plant sample, as at B and F1 

(phase 1), or on a single incorporated sherd as at G. In 

these cases there is no way of checking whether the 

charcoal or sherd was already old when incorporated, 

with the result that the actual construction date could 

have been later.

Synthesis

So far, fragments of wall in different areas have been 

treated as separate entities. Figure 20.5, however, 

suggests that there are possible groupings among the 

building contexts. These can be explored using two 

functions in OxCal. The R_Combine function, already 

used to test the statistical consistency of replicate 

end four - - 1020–1130 (88%) 1025–1055 (39%) 1020–1110 1025–1055

1135–1155 (7%) 1090–1125 (29%)

VWDUW�¿YH - - 1025–1145 1030–1115 1035–1140 1045–1055 

(9%)

1065–1125 

(59%)

OxA-30919 
(F1 (1))

1025–1160 1035–1055 (12%) 1025–1160 1035–1055 (12%) - -

1080–1155 (56%) 1080–1155 (56%)

build JJ3 (1) 1040–1160 1090–1155 1040–1160 1090–1155 - -

HQG�¿YH - - 1055–1170 1105–1160 1085–1165 1115–1160

build D 1055–1065 (1%) 1165–1225 1055–1065 (1%) 1165–1225 1160–1245 1165–1225

1155–1265 (94%) 1155–1250 (94%)
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measurements and of determinations from the same 

EXLOGLQJ�FRQWH[W�E\�PHDQV�RI�Ȥ2 tests, is now applied 

to all the individual measurements (or weighted means 

in the case of replicates) from groups of building con-

texts which are close to each other in age. The Com-

bine function combines posterior density functions 

which give independent information on a parameter, 

in this case a potential episode of building, and calcu-

lates a combination agreement index, Acomb, which is 

used to test if distributions may indeed be combined, 

WKH� DFFHSWDEOH� WKUHVKROG� �$Q�� EHLQJ� ��¥��Q��� VR� WKDW�
the distributions may be combined if Acomb is equal 

to or greater than An. This is here applied to the con-

struction estimates for building contexts which appear 

FORVH� WR� HDFK� RWKHU� LQ� DJH� �JURXSV� RQH� WR�¿YH���7KH�
results of this exercise are summarized in table 20.3. 

Both indicate that, for example, the building contexts 

making up group three, H (phase 2), N, and S, could 

Phase group one [Amodel:109]
First start one
build WW (2) [A:100]
OxA-30713 (wall at B (2)) [A:100]
Last end one

Sequence  
Boundary start medieval walls
Phase medieval walls
Phase group two
First start two
build K (2) [A:115]
build WW (1) [A:112]
build C (2) [A:102]
build VV [A:103]
Last end two

Phase group three
First start three
build H (2) [A:101]
build N [A:100]
build S [A:100]
Last end three

Phase group four
First start four
build FF (6) wall 90 [A:100]
sherd at G [A:100]
build R [A:100]
build K (1) [A:100]
Last end four

Phase group five
First start five
OxA-30919 (F1 (1)) [A:100]
 build JJ3 (1) [A:100]
Last end five

Sequence build D/capture and destruction
build D [A:104]
capture 1247 [A:100]

Boundary end medieval walls

200 400 600 800 1000 1200 1400 1600 1800

posterior density estimate cal AD

Figure 20.6. Model 2: Estimated construction dates for building contexts derived from model 1, modeled in phases based 

RQ�WKH�FDOFXODWLRQV�VXPPDUL]HG�LQ�WDEOH�������7KH�IRUPDW�LV�WKH�VDPH�DV�LQ�¿JXUH�������
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all belong to a single episode of construction, although 

it does not demonstrate that they actually did. When 

alternative groupings are attempted, such as a merger 

RI�JURXSV�IRXU�DQG�¿YH��ERWK�LQGLFHV�RI�DJUHHPHQW�EH-
come too low.

Model 2

On this basis, model 2 treats each group of construc-

WLRQ�HVWLPDWHV�GH¿QHG�LQ� WDEOH������DV�D�SKDVH�� OHDY-

ing the single later estimate build D to stand alone, 

constrained to be earlier than the Ayyubid capture and 

destruction of 1247, after which no construction is 

GRFXPHQWHG� RU� OLNHO\��*URXSV� WZR� WR� ¿YH� DQG�build 
D are modeled as parts of a single, more or less con-

tinuous phase of activity, without any assumption that 

they were necessarily sequential. Group one, compris-

ing B (phase 2) and WW (phase 2), is kept apart from 

this because of the length of the interval between it 

and group two. Constraint and precision are slightly 

LQFUHDVHG��¿JXUH�������DQG�LW�EHFRPHV�SRVVLEOH�WR�FDO-
culate intervals between groups. This model has good 

overall agreement (Amodel 109) and all the individual 

indices of agreement are adequate. Estimates for the 

start and end date of each group and for the intervals 

between them are listed in tables 20.4 and 20.5. 

Phase Byzantine [Amodel:122]
Sequence group one
start one [A:103]
end one [A:108]

Sequence medieval walls
Boundary start medieval walls
Phase Umayyad/early Abbasid
‘Abd al-Malik's rebuild 685–705 [A:100]
Sequence group two
start two [A:104]
end two [A:122]

Phase Abbasid
Sequence group three
start three [A:111]
end three [A:103]

Phase Fatimid
Sequence groups four & five
start four [A:100]
end four [A:121]
start five [A:103]
end five [A:114]

Building inscription 1049-1057 [A:100]
Tower of Blood 1073-1094 [A:100]
Tower built under al-Zafir 1150 [A:100]

Phase Frankish/Ayyubid/Crusader
Frankish refortification 1153–1187 [A:100]
build D model 2 [A:105]
Ayyubid refortification 1189 [A:100]
Crusader reconstruction 1192 [A:100]
Crusader castle 1240–1241 [A:100]

Phase Ayyubid capture and destruction
capture 1247 [A:100]

Boundary end medieval walls

200 400 600 800 1000 1200 1400 1600 1800

posterior density estimate cal AD

Figure 20.7. Model 3: Estimated start and end dates for groups of building contexts, derived from model 2, modeled in 

KLVWRULFDO�SKDVHV�ZLWK�GRFXPHQWHG�FRQVWUXFWLRQ�GDWHV��WDEOH��������7KH�IRUPDW�LV�WKH�VDPH�DV�LQ�¿JXUH�������
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Model 3

Two reasons for the imprecision of the estimates in 

model 2 are: (1) that each is based on relatively few 

dates, one effect of which is that start and end esti-

mates for a group can overlap; and (2) that there is 

no assumption of sequence between groups, so that 

they too can overlap. In model 3 both the start and end 

estimates for each group and the groups themselves 

are constrained to be sequential, except for group 1, 

which is again kept apart from the rest of the sequence 

because of the length of the interval between it and the 

UHVW��¿JXUH������� 
Model 3 also attempts to relate these estimates to 

the historical record (table 20.2). This is a challeng-

ing task, given the difference in precision between 

Highest Posterior Density Intervals and historical 

dates and the fact that there are radiocarbon dates for 

RQO\� VRPH����SHUFHQW� RI� WKH� LGHQWL¿HG�EXLOGLQJ� FRQ-

texts. It is compounded by the inexact nature of some 

of the historical dates and by the consideration that 

historical sources, especially those of a narrative na-

ture, may not provide a full tally of constructions and 

destructions: not all such building works are likely 

to be mentioned in surviving records; individual ep-

LVRGHV��HVSHFLDOO\�WKRVH�UHODWLQJ�WR�VSHFL¿F�EXLOGLQJV�
or historical incidents, are more likely to be recorded 

than general programs of maintenance and rebuilding 

continuing over many years; and, in describing mil-

itary action, medieval authors, whether writing from 

the winning or losing side, have a tendency to exag-

gerate the extent of destruction and consequent repair 

RI�IRUWL¿FDWLRQV��)XUWKHUPRUH��ZKDW�VXUYLYHV�WRGD\�RI�
Ashkelon’s medieval defenses represents only a small 

end one/start two

end two/start three

end three/start four

end four/start five

end five/build D

end one/‘Abd al-Malik’s rebuild

‘Abd al-Malik’s rebuild/start two

end four/building inscription

building inscription/start five

Tower of blood/start five

Tower of blood/end five

end five/Tower built under al-Zafir

Frankish refortification/build D

Ayyubid refortification/build D

Crusader reconstruction/build D

build D/Crusader castle

-100 -50 0 50 100 150 200 250 300 350

years

Figure 20.8. Intervals between the episodes of construction, and between them and historically documented construction 

HYHQWV��GHULYHG�IURP�PRGHO����¿JXUH�������WDEOH��������7KH�QHJDWLYH�SDUW�RI�HDFK�GLVWULEXWLRQ�UHSUHVHQWV�RYHUODS�
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fraction of what must once have existed, with large 

areas of the enceinte now devoid of any upstanding 

masonry at all, and as explained above, many of the 

surviving parts failed to produce suitable samples; it 

is therefore quite possible that entire building phases 

will be unrepresented in the data discussed here. With 

these reservations, model 3 places the dates of docu-

mented construction episodes in the same phases as 

the starts and ends of groups of building contexts cal-

culated by model 2, although not in any sequence with 

WKRVH�VWDUWV�DQG�HQGV��¿JXUH������� This model too has 

good overall agreement (Amodel 122) and all the in-

dividual indices of agreement are adequate. The narra-

tive which follows employs parameters from model 3. 

The dated building contexts are shown on the site plan 

LQ�¿JXUH������
Group one (WW, phase 2) and the structure from 

ZKLFK� WKH� UHXVHG�PDVRQU\�DW�%�FDPH���ZLWK� LWV�¿IWK��
WR� VL[WK�FHQWXU\� GDWH� �¿JXUH� ������ start one, end 
one) is clearly Byzantine, a period to which other 

wall fragments can be attributed on archaeological 

grounds.3 There is no dated construction between this 

DQG� �EG$ޏ DO�0DOLN¶V� KLVWRULFDOO\� DWWHVWHG� UHIRUWL¿FD-
tion, which began sometime between A.D. 685 and 693, 

125–245 years later (95% probability), probably 150–
195 years later (68% probability��¿JXUH�������end one/
ҵ$EG�DO�0DOLN¶V�UHEXLOG), and may have continued until 

his death in 705 or even later. This rebuilding over-

laps with the start of group two, in cal a.d. 690–765 

(95% probability), probably in cal a.d. 700–55 (68% 
probability��¿JXUH�������start two). Most of the span of 

group two falls in the Umayyad period, with a thin tail 

of probability extending past the mid-eighth century 

cal A.D.�LQWR�WKH�$EEDVLG�SHULRG��¿JXUH�������end two). 

7KH�RYHUODS�EHWZHHQ� �EG�DO�0DOLN¶V$ޏ UHFRQVWUXFWLRQ�
and the start of group two is, however, slight. It is 92% 
probable (table 20.6) that his reconstruction preceded 

the start of group two, the estimated interval between 

3 See Chapter 19.

Table 20.5: Estimated Intervals between Events Derived from Models 2 and 3. Where an estimate 

LV�SDUWO\�RU�ZKROO\�QHJDWLYH��WKLV�UHÀHFWV�RYHUODS�EHWZHHQ�WKH�WZR�SDUDPHWHUV�FRQFHUQHG�

Model 2 (Fig. 20.6) Model 3 (Fig. 20.7)

Interval
Duration in years 
(95% probability)

Duration in years 
(68% probability)

Duration in years 
(95% probability)

Duration in years 
(68% probability)

end one/start two +140 to +295 +165 to +240 +140 to +275 +170 to +235

end two/start three í���WR����� í���WR�í�������� í��WR���� +5 to +55

í��WR�����������

end three/start four +45 to +195 +100 to +165 +45 to +185 +100 to +160

HQG�IRXU�VWDUW�¿YH í���WR����� í���WR���� 0 to +90 0 to +50

HQG�¿YH�EXLOG�' í���WR�í������� +30 to +110 +10 to +130 +30 to +100

í��WR�����������

end one/‘Abd al-Malik’s rebuild - - +125 to +245 +150 to +195

‘Abd al-Malik’s rebuild/start two - - í���WR���� +5 to +55

end four/building inscription - - í���WR����� í��WR����

building inscription/start 5 - - í���WR���� í���WR��������

+15 to +70 (59%)

7RZHU�RI�%ORRG�VWDUW�¿YH - - í���WR���� í���WR���������

í���WR����������

7RZHU�RI�%ORRG�HQG�¿YH - - 1 to +85 +35 to +75

HQG�¿YH�7RZHU�EXLOW�XQGHU�DO�ܱƗ¿U - - í���WR���� í���WR����

)UDQNLVK�UHIRUWL¿FDWLRQ�EXLOG�' - - í���WR����� +1 to +60

$\\XELG�UHIRUWL¿FDWLRQ�EXLOG�' - - í���WR����� í���WR����

Crusader reconstruction/build D - - í���WR���� í���WR����

 build D/Crusader castle - - í��WR���� +15 to +75
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them being í���WR�����\HDUV (95% probability), prob-

ably 5 to 55 years (68% probability��¿JXUH������ ҵ$EG�
al-Malik’s rebuild/start 2). In other words, the con-

struction of the towers and lengths of wall making up 

group two, comprising C (phase 2), K (phase 2), VV, 

and WW (phase 1), could postdate this major docu-

PHQWHG�UHIRUWL¿FDWLRQ��,Q�YLHZ�RI�WKH�IUDJPHQWDU\�QD-
ture of the surviving evidence this is not particularly 

surprising, and supports the idea that the program of 

EXLOGLQJ�ZRUNV�LQLWLDWHG�E\ޏ�$EG�DO�0DOLN�FRQWLQXHG�
after A.D. 705.

Group two ended in cal a.d. 735–810 (95% prob-
ability), probably cal a.d. 755–75 (68% probability; 

¿JXUH�������end two), almost certainly before the start 

of group three in cal a.d. 765–855 (95% probability), 

probably in cal a.d. 770–825 (68% probability��¿JXUH�
20.7: start three), the estimated interval between them 

being í��WR�����\HDUV (95% probability), probably 5 
to 55 years (68% probability��¿JXUH�������end two/start 
three). The whole span of group three, comprising H 

(phase 2), S, and N, falls in the Abbasid period and 

does not correspond to any historically documented 

Table 20.6. An Ordering of Key Parameters from Post-Byzantine Contexts Derived from Model 

3 and of Documented Construction Episodes. Each cell expresses the % probability that the 

HYHQW�LQ�WKH�¿UVW�FROXPQ�LV�HDUOLHU�WKDQ�WKH�HYHQW�LQ�WKH�VXEVHTXHQW�FROXPQV��,W�LV��IRU�H[DPSOH��
85% probable that ’Abd al-Malik’s rebuild of 685–693 preceded the start of group two.
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construction work. An interval of 45 to 185 years 

(95% probability), probably 100 to 160 years (68% 
probability��¿JXUH�������end three/start four) separat-

ed the end of group three in cal a.d. 815–905 (90% 
probability) or cal a.d. 920–50 (5% probability), prob-

ably cal a.d. 845–90 (68% probability��¿JXUH����end 
three) from the start of group four in cal a.d. 955–
1030 (95% probability), probably cal a.d. 980–1015 

(68% probability��¿JXUH�������start four). From a his-

torical perspective, group three is perhaps best seen 

as a resumption of the building program begun under 

�EG$ޏ DO�0DOLN�� DIWHU� D� SHULRG�RI� SROLWLFDO� XQFHUWDLQW\�
resulting from the overthrow and assassination of al-

Walid II in 744 and the establishment of the Abbasid 

dynasty from 750 onward. It also suggests that, de-

spite the greater attention that the early Abbasids paid 

Figure 20.9. Plan of Ashkelon showing dated contexts.
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to the eastern provinces than to Syria and Palestine, 

the security of the Mediterranean coastline continued 

to be taken as seriously under the Abbasids as it had 

under the Umayyads.

The spans of group four, comprising G (phase 1), 

K (phase 1), FF (phase 6, wall 90), and R, and group 

5, represented by JJ3 (phase 1) and F1 (phase 1), both 

fall in the Fatimid period, the later part of which cor-

responds to a plateau in the calibration curve in the 

late eleventh to mid-twelfth century A.D.��¿JXUH��������
The greatest difference between models 2 and 3 is 

in the estimates for the end of group 4 and the start 

of group 5 and hence for the interval between them 

�WDEOHV�����í����,Q�PRGHO���� WKH�HVWLPDWHG�LQWHUYDO� LV�
í��� WR� ����� \HDUV (95% probability), probably í���
to +65 years (68% probability; table 20.5); in other 

words, they may equally have overlapped or have been 

separated by a few decades. In model 3, where they 

are constrained to be successive, that interval is 0 to 
+90 years (95% probability), probably 0 to +50 years 

(68% probability��¿JXUH�������HQG�IRXU�VWDUW�¿YH), so 

that they could have been immediately consecutive or 

separated by up to half a century. Both models have 

good agreement, so either may be correct. Groups 

IRXU�DQG�¿YH�ERWK�RYHUODS�ZLWK�WZR�GRFXPHQWHG�FRQ-

structions: building work in the reign of al-Mustansir 

in A.D. 1049–57, and the construction of the Tower of 

Blood by Badr al-Jamali in A.D. 1073–94 (table 20.2). 

These could each correspond to either group, though 

PRUH� SUREDEO\� JURXS� ¿YH� WKDQ� IRXU� �¿JXUHV� ����±���
table 20.5). It is 81% probable (table 20.6) that group 

¿YH�ZDV�FRPSOHWH�EHIRUH�D�¿QDO�GRFXPHQWHG�)DWLPLG�
FRQVWUXFWLRQ�� WKDW� RI� D� WRZHU� EXLOW� XQGHU� DO�=D¿U� LQ�
A.D.�������WKH�LQWHUYDO�EHWZHHQ�WKH�HQG�RI�JURXS�¿YH�
and A.D. 1150 being í��� WR����� \HDUV� (95% proba-
bility), probably í���WR�����\HDUV�(68% probability; 

¿JXUH�������HQG�¿YH�WRZHU�EXLOW�XQGHU�DO�=D¿U).
A mid-twelfth- to mid-thirteenth-century cal A.D. es-

timate for the construction of a tower at D in the south 

RI�WKH�FLUFXLW��¿JXUH�������build D) is the latest in the 

VHULHV�DQG�LV�HIIHFWLYHO\�EDVHG�RQ�D�VLQJOH�GDWH��¿JXUH�
20.3: OxA-30643) because the second date from this 

FRQWH[W�LV�PXFK�ROGHU��¿JXUH�������OxA-30556). It can 

to some extent be related to the successive changes of 

control in this period (table 20.2). It is 88% probable 

�WDEOH� ������ WKDW� LW� SRVWGDWHV� WKH�)UDQNLVK� UHIRUWL¿FD-
tion likely to have taken place in 1153–87, the esti-

mated interval between them being í���WR�����\HDUV�
(95% probability), probably 1–60 years (68% proba-
bility��¿JXUH�������)UDQNLVK�UHIRUWL¿FDWLRQ�EXLOG�'). It 

is 95% probable (table 20.6) that the tower predates 

the construction of the Crusader castle in A.D. 1240–

41, the estimated interval between them being í��WR�
+80 years (94% probability), probably 15–75 years 

(68% probability��¿JXUH�������build D/Crusader cas-
tle). In the intervening period, it could correspond to 

WKH�$\\XELG� UHIRUWL¿FDWLRQ� RI� ������ WR� WKH� &UXVDGHU�
UHIRUWL¿FDWLRQ�RI�������RU�WR�DQ�XQGRFXPHQWHG�HYHQW�

Conclusions

The salient point to emerge from the analysis is that all 

but one of the dated building episodes predate the Cru-

sader possession of the city, ranging from Byzantine 

to Fatimid in date, and that even the remaining one 

could be Ayyubid. Other Crusader work is undoubted-

ly present, notably in the castle, from which no suit-

able samples could be recovered, but, in terms of this 

project’s sampling, the circuit is essentially earlier. 

The incomplete correspondence between documented 

and radiocarbon-dated building episodes highlights 

the fragmentary nature both of the historical record 

of building activity and of the surviving physical ev-

idence itself. Notable examples include the undocu-

mented construction of lengths of wall in the eighth to 

ninth centuries cal A.D. (group three) at H (phase 2), S, 

and N, and the historically attested building of a tower 

in A.D. 1150, for which there is as yet no physical evi-

dence. It is not impossible that some of these lacks of 

correspondence may eventually be bridged by future 

documentary or epigraphic discoveries or by further 

excavation, survey, and sampling of the existing phys-

ical remains. In any case such lack of correspondence 

between historical and archaeological evidence is not 

at all uncommon in medieval archaeology and does 

not detract from the value of the complementary ra-

diocarbon dating that this project had made possible.
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