Radiocarbon dating and Bayesian modelling in Jerash/Gerasa, Jordan
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Introduction

2

Since 2011, the largely unexplored Northwest Quarter of the
Decapolis town of Gerasa, today’s Jerash, has been under
investigation by Aarhus University and Ruhr-Universität Bochum. The project studies the settlement history of this city
from Hellenistic/Roman times into the Medieval period.
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Radiocarbon dating

The extensive excavation campaigns of the Northwest quarter of Jerash resulted in more than 80 radiocarbon samples on
a number of different materials. Whereas most of these results
are presented here for the first time, the radiocarbon dating of
mortar samples from trench Q have previously been reported
(Lichtenberger et al. 2015). Our overall aim here is to present
the radiocarbon results for each trench and not least to discuss their implications on the overall chronology of the Northwest Quarter. We show two examples of case studies where
archaeological information and radiocarbon dates are combined in age models to answer specific questions.
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Summed probability distribution of all radiocarbon dates from the Northwest Quarter. The red line is an average summed probability distribution of a
1000 artificial 14C samples indicating a situation where all 14C dates where equally distributed in time (randomly sampled). Furthermore, the random
sampling indicates points in time where accumulated probability is simply due to wiggles in the calibration curve. Note that to infer activity from summed
probability distributions alone, one must assume unbiased sampling. Bottom: The significant summed probability distribution of all radiocarbon dates
from Jerash Northwest Quarter, calculated by subtracting the red from the blue curve of the top panel. Peaks in this distribution indicate peaks in activity
at the site, assuming unbiased sampling.

Radiocarbon dates by trench

Map of the site. The excavated
trenches are indicated by letters
A-X. Green circles mark the trenches
discussed in detail below.

Summed probability distributions of the
radiocarbon dates for each trench.

Plot of the radiocarbon dates. Please
note that the datapoints overlap,
so only the earliest date for each
trench is shown. A video file is available at http://pure.au.dk/portal/en/
bphilipp@phys.au.dk

Case studies from individual trenches

Trench S - construction, use and
abandonment of a cistern.
Ev. 59 dates the construction of the cistern to the first half of the first century
CE. The fill in this trench appeared to be
homogenous and intentional. Therefore,
we hypothesize that the cistern was abanoned and filled up in one single event
during which contemporaneous and
older, redeposited charcoal entered the
context. Therefore, the prior for the age
distribution of the charcoal for this setting
is based on the equation by Dee and
Ramsey1 (assuming a big risk for “too old”
and a small risk for “too young” samples):
p= 0.05e^(-t) if t>0,
p= 0.95e^t if t≤0
M. W. Dee and C. Bronk Ramsey, Radiocarbon 56
(2014), 83-94.
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Conclusions

The summed probability distributions indicate that there was a peak of activities in the Northwest Quarter during the first century AD. Further peaks
are observed during the 5th/6th century and 8th century AD. None of the
trenches covers the entire settlement period of the city. Thus, judging from
radiocarbon dating only, activity in the Northwest Quarter fluctuated spatially during the centuries.
In many trenches, charcoal is the only material available for radiocarbon
dating. Many charcoal samples are older than the context or event to be
dated. Therefore, large numbers of samples are dated and all availaible
archaeological/historical information is used in the age models. As a consequence, radiocarbon dating becomes precise enough to be of value for
urban archaeology.

Trench K - a house,
destroyed during an
earthquake in AD 749
Two Umayyad houses on
the eastern terrace were
uncovered in trenches K, P
and V. In the age model,
we could exploit that the
earthquake that had destroyed the houses was dated to AD 749. Furthermore,
two evidences were dated
by two samples each and
the relations between evidences were known from
the Harris matrix of the
trench.

Acknowledgments This work would not have been

possible without the work of the teams at the Jerash excavation and at
the Aarhus AMS Center. This work was supported by the Danish National
Research Foundation under the grant DNRF119 – Centre of Excellence
for Urban Network Evolutions (UrbNet), the Carlsberg Foundation, Deutsche Forschungsgemeinschaft, Deutscher Palästina-Verein, the EliteForsk
initiative of the Danish Ministry of Higher Education and Science and H.
P. Hjerl Hansens Mindefondet for Dansk Palæstinaforskning.

