File S2

A. Without (or No) Charcoal Plus Outlier Model applied - Model 2

OxCal v4.3 2 Bronk Ramsey (2017); r:1 Atmospheric data from Reimer et al (2020);

OxCal v4.3.2 Bronk

B. With Charcoal Plus Outlier Model applied - Model 2
(as Figs. 3, 4 and Table 4)

Ramsey (2017); r:1 Atmospheric data from Reimer et al (2020);

Boundary Start Phase 6p — Boundary Stgrt Phase — = — s
Phase Phase|6c, Iron | Phase Phase 6c¢, Iron |
I:R_Date OxA-30313 SA6449 FP6¢ charcoal Quercus sp. [A: 99} =amma I:R_Date OxA-30313 SA6449 FP6¢ charcoal Quereus-sp—{A-104
Boundary Trapsition 6¢ {0 6b Boundary Trgnsition 6¢ to 6b ~(—
[Phase Phase|6b and 64, Iron | [Phase Phase|6b and 64, Iron |
[Sequence [Sequence
Phase Phase 6a/b Samples Phase Phage 6a/b Samples
J:R_Date OkxA-30421 5A4198 FR6a/6b charcoal Rhamnus sp. [A:79] T J:'R_Date OxA-30421 SA4198 FR6a/6b charcoal Rharmnus sp. [A:408]—— ——
[Sequence 6b to 6a, Iron | [Sequence 6p to Ba, Iron |
[Phase Phase 6b, Ironl| [Phase Phale 6b, Iron||
R_Date OkA-30317 5A4791 FR6b charcopl Tamarix|sp. [A:98} R_Date OxA-30317 SA4791 FR6b charcoal Tamarix|sp. [A: 104} ———=="—==mtme
R_Date OxA-30323 SA4749 FR6b charcopl Tamarix|sp. [A:119, R_Date OxA-30323 SA4749 FR6b charcoal Tamarix|sp. [A: 107} ————F—=2m—
R_Date OxA-30564 SA4805 FR6b charcogl Pinus biutia [A:47, e R_Date OxA-30564 SA4805 FF6b charcoal Pinus sp. [A:90] ———
L|Phase 6b Date Estimate == L|Phase 6b|Date Estimate
Boundary Transition 6 to 6a == Boundary Transition 6b to 6a
[Phase Phase 6a, Iron|l [Phase Phage 6a, Iron||
R_Date OxA-30319 8A4793 FR6a? char. Betulaceaé cf. Ostryg-car fA123}~&="= R_Date OxA-30319 SA4793 FR6a? char. |Betulaceag cf. Ostrya-car {A-16%
R_Date OxA-30326 SA1236 FR6a charcorl Fraxinug sp. [A:2] e B R_Date OxA-30326 SA1236 FF6a charcoal Fraxinus sp. [A:56
R_Combine SA3959|charcoal Betulaceae|cf. Ostryalcar [A:110 e F_Combi e SA3959 charcoal Betulaceae|cf. Ostrya|car [A:98] —
R_Date OxA-30314 SA3329 FR6a char.Quercus sedt. Cerris [A:73} R_Date OxA-30314 SA3329 FF6a char. Quercus sept. Cerris [A:89]——
LL| |Phase 6a TPQ and/qr Date Estimate LLL | Phase 6a|TPQ and/gr Date Estimate
Boundary Trapsition 6 fq 5 4= Boundary Transition 6 to 5
[Phase Phase|5b and 54|, Iron | [Phase Phase| 5b and 54, Iron |
[Sequence [Sequence
[Phase Phase 5arb, Irgn | [Phase Phase 5a/b, Iron |
R_Date OxA-30324 8A1202 FR5a/b charcoal Betulaceae [A:6] e R_Date OxA-30324 SA1202 FfP5a/b chargoal Betuldceae [A:94]
R_Date OxA-30565 SA1210 FR5a/b char.|Quercus sp. deciduadus [A:80} N~ R_Date OxA-30565 SA1210 FR5a/b char|Quercus sp. deciduous [A: 1194
Ll |R_Date OxA-30563 SA1199 FR5a/b seeds Olive [A:Y0] o Ll |R_Date OxA-30563 SA1199 FR5a/b seeds Olive [A:108] —
[Sequence 5b to 5a [Sequence 5p to 5a
[Phase Phase 5b, Ironl| [Phase Phape 5b, Iron| |
IR_Combine SA1204|olive seeds [A:1] A :F\’_Combi e SA1204|olive seeds [A:93]
R_Date OxA-32141 SA1973 FR5b charred seeds Oljve [A:124, Fou— R_Date OxA-32141 SA1973 FR5b charred seeds Oljve [A:40]
R_Date OxA-32142 SA1974 FR5b charreq seeds Offve [A:4] e R_Date OxA-32142 SA1974 FF5b charred seeds Offve [A:103 B
R_Date OxA-32143 SA1975 FR5b charred seeds Olfive [A:1] s T R_Date OxA-32143 SA1975 FP5b charred seeds Olffve [A:73]
R_Combine SA1976|olive seeds [A:3] T F_Combi e SA1976 olive seeds [A:121]
R_Date OxA-32140 SA5533 FR6b reassigned 5b sepds Olive [A:4] 4 R_Date OxA-32140 SA5533 FF6b reassigned 5b sepds Olive [A:104]
| |Phase 5b Date Estimate = | |Phase 5b|Date Estimate
Boundary Transition 9 to 5a = Boundary ransition 8b to 5a
[Phase Phase 5a, Ironl|| [Phase Phape 5a, Iron| |
R_Date OxA-30329 SA1200 FR5a? charcpal Quercys evergreen [A:12] e R_Date OxA-30329 SA1200 FR5a? charcoal Quercys evergreen [A:106]+
R_Date OxA-30318 SA1683 FR5a? Early \charred sgeds Vitis vinifera? fAr22]-te=1~"- R_Date OxA-30318 SA1683 FF5a? Early|charred sgeds Vitis vinifera?-{A;
LL| |Phase 5a Date Estimate = LIl |Phase 5a\Date Estimate
Boyndary End Phase 5 As Boundary Eng Phase 5
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The File S2 examples shown above compare a portion of Model 2 (from Phases 6¢ through 5a) run without the application of the
Charcoal Plus Outlier model (A) versus a run with the Charcoal Plus Outlier model applied (B) to illustrate the effect and importance




File S2

of the Charcoal Plus Outlier model in order to achieve a likely and appropriate age model for Tell Tayinat integrating both data on
long-lived charcoal samples (offering various TPQ ranges) and data on short-lived samples which (if in correct context association)
offer contemporary age estimates. Data using OxCal 4.3.2 [121, 132, 135] and IntCal20 [133] with curve resolution set at 1 year. The
no Charcoal Plus Outlier model [136, 137] run (A) leaves 10 dates (or weighted averages) with poor individual agreement (OxCal A
values <60), 9 of these as very poor (<15). The problem is the charcoal samples which in several cases include in-built age (or old
wood effect) in Phase 6¢ (OxA-30313) and Phases 6b and 6a (OxA-30421, OxA-30317, OxA-30323, OxA-30564, OxA-30319, OxA-
30326, R_Combine SA3959, OxA30314). With no modelling constraint to suggest that these are TPQ estimates, these dates force the
group to place around 1100 BCE, and so leave the subsequent Phase 5b and 5a data pushed much too early — and hence all the poor
agreement values since these dates (mainly on short-lived samples) clearly go later. In contrast, the model run with the Charcoal Plus
Outlier model applied (B), avoids this problem. The various Phase 6b and 6a charcoal samples are now modelled towards the later part
of the possible probability range for each of these dates and as more consistent with the more recent dates within the groupings
(following the logic of the Charcoal outlier model [ref. 135] and tree allometry, where it is assumed that a set of charcoal TPQ ages
form an exponential distribution, with a few dates much older than the context (innermost wood), some dates rather older than the
context (inner to outer wood), and likely most dates from not that far before, to close to, the context from outer to outermost tree
rings). The model with the Charcoal Plus Outlier model places Phase 5b and 5a around and following 1000 BCE consistent with the
dates on the short-lived samples from these contexts. Only two dates now have poor individual OxCal agreement values, one only
marginally so at A=56<60 (OxA-30316), and the other, OxA32141 (A=40<60), is just slightly too old an age for the context (small
outlier or possible residual sample from Phase 6). A case like this is dealt with through the General Outlier model (down-weighting
this older outlier in this case) in the Model 2 run and data shown in Figs. 3, 4 and Table 4.



