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Christian Hübner of GGH 
uses a magnetometer on 
the perimeter of Gordion. 
Tumulus MM is visible in the 
background. Gordion Archive, 
photograph by Gebhard Bieg.

Gordion is an unusually large and complex 
archaeological site, the product of its over 
4,000-year occupation history. Rising 16 meters 

(50 feet) above the surrounding plain, it measured about 4 
km (2.5 miles) across in the time of Midas. Investigating a 
site of this magnitude is an enormous challenge, and over 
the last six decades Penn’s Gordion Project has employed 
a range of scientific approaches, including remote sensing, 
geophysical survey, dendrochronology, and radiocarbon 
dating. The efficacy of these approaches, and consequently 
our knowledge of the site, has improved significantly over 
time as technologies and methodologies have developed and 
become more accessible.

The excavations themselves have been on a huge 
scale, with over 600 individual trenches. Rodney Young’s 
excavations were the most extensive, partly because they 
proceeded with a kind of rapidity that is now unaccept-
able, although without them our knowledge would be far 
too limited. Later excavations have been on a much smaller 
spatial scale, but have been carefully designed to address a 
more balanced range of cultural, environmental, chrono-
logical, and site-layout questions. Completing the analysis 
and publication of the legacy data is a much slower process 
than acquiring the information in the first place, and is 
one of the main challenges for the Gordion team.

Scientific testing broadened dramatically with 
archaeological and geographical surveys during the 
fieldwork of Mary Voigt (1988–2006). On the higher 
ground on the western side of the valley—an area under 
extensive modern cultivation and thus flattened by plow-
ing—archaeological survey mapped a broad distribution 
of ancient pottery and other surface finds, confirming the 
existence of an enormous “Outer Town” dating from the 
Middle Phrygian period (ca. 800-850 BCE). Furthermore, 
a geomorphological study of the natural sediments in the 
Sakarya basin demonstrated that the valley had been in-
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filled by a colossal 3–5 meters of waterborne silt, a process 
that began with the occupation of the ancient city, and 
this “sedimentation episode” ultimately buried large parts 
of Gordion. However, the survey also revealed hitherto 
undetected parts of the ancient city still protruding at 
the modern floodplain surface, as well as traces of Middle 
Phrygian fortifications in various locations. Taking these 
factors into account led to a new holistic model for the 
urban layout, with a much larger Lower Town completely 
encircling the central Citadel, and an Outer Town area 
that included a fortified circuit around its western part. 
The geomorphic study also confirmed that in antiquity 
the river had flowed through the city to the east of the 
Citadel Mound, not to the west as it does today.

Within the last decade, the site’s morphology has rap-
idly come into sharper focus through extensive geophysical 
surveys. Ground-based remote sensing techniques (radar, 
magnetic prospection, and electric resistivity) can locate 
buried features, such as walls and streets, by taking readings 

that provide a dataset from which maps and plans can be 
made. These ongoing surveys have confirmed that the Low-
er and Outer Towns were large, distinct, fortified residential 
areas of similar size, and many details of their defenses have 
emerged, along with street networks and buildings. Tumuli 
have also been surveyed by magnetometry, allowing us to 
locate the tomb chambers inside and ascertain whether or 
not they are intact. All of this work raises further questions 
that only excavation can answer, such as the specific dates 
and functions of buildings, and the degree of social stratifi-
cation in the various districts.

In tandem with non-destructive ground-based surveys, 
the Gordion Project has employed more sophisticated 
aerial remote sensing and mapping technologies. Aerial 
and satellite images reveal features not visible from the 
ground, and enable a superior comprehension of spatial 
relationships. Young had only limited use of aerial 
photography because of national security restrictions, 
although an excellent set of photos was provided by the 

Gordion site map showing excavated tumuli and the main excavated areas on the Citadel Mound. Gordion Archive, Gareth Darbyshire and Gabriel Pizzorno.
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CLOCKWISE, FROM TOP RIGHT: Elizabeth Ralph [1921–1993] conducted 
geophysical survey trials at Gordion in 1965. Ralph, associate director 
of MASCA (Museum Applied Science Center for Archaeology) at Penn, 
was one of archaeological science’s great pioneers. She made the first 
radiocarbon determinations for Gordion in the 1950s. Gordion Archive 
image #GUC-121. Ben Marsh samples sediment cores at Gordion. This 
annotated satellite image shows the ancient cultural material outcropping 
at the modern surface (green striped), and the Lower Town fortification 
circuit (red). Gordion Archaeological Project, Ben Marsh.

Turkish Air Force. From the Voigt era onwards, satellite 
imagery has been publicly available, as has the Global 
Positioning System (GPS), which enables ground positions 
to be mapped with an extremely high degree of accuracy. 
In 1989 and 2010, high resolution images were obtained at 
Gordion from cameras mounted on low-altitude balloons, 
and within the last decade, the availability of affordable 
drones means the Gordion Project can readily acquire the 
aerial data it needs. Unifying the digital spatial records in 
a Geographic Information System (GIS) database with a 
world coordinate system has recently allowed us to improve 
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the geo-referencing of the hundreds of 
Young era plans and maps, and the project 
can now produce highly accurate and 
varied representations of the site, including 
site maps, architectural phase plans, 3D 
reconstructions of architectural layouts, 
and terrain elevation models. 

The structural timbers from 
Gordion, in particular those from 
Tumulus MM, form the backbone of 
the Anatolian Bronze Age and Iron Age 
dendrochronology, contributing an 
impressive tree-ring sequence of 1,028 
years. This sequence does not connect with modern trees 
and so it has been dated by linking it to radiocarbon 
chronology, through a process known as “wiggle 
matching.” As a result, Tumulus MM can be narrowly 
dated to ca. 740 BCE, confirming that its occupant 
must have been Midas’ immediate predecessor, and not 
Midas himself as many had thought. Another significant 
benchmark derives from the high precision radiocarbon 
dating of organic material (seeds and reeds) from the Early 
Phrygian destruction level. This indicates a date of around 

800 BCE, 100 years earlier than Young had thought, and 
again provides a new dating anchor for the associated 
artifact types. 

Such increasingly sophisticated scientific techniques 
have enabled us to reconstruct both the landscape and 
lifestyles of Phrygian Gordion, thereby bringing the an-
cient city back to life. Ä
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CLOCKWISE, FROM FAR LEFT: In 1989, 
Gordion aerial photography was 
conducted by Wilson and Eleanor 
Myers using a blimp. Gordion 
Archive image #001_0016. 
This reconstruction of the Early 
Phrygian Citadel Gate complex 
is made possible by unifying 
the digital spatial records in a 
Geographic Information System 
(GIS). Gordion Archive, Gareth 
Darbyshire and Gabriel Pizzorno.  
Flotation was conducted by 
Naomi Miller and Mark Rogers to 
retrieve seeds and other organic 
material. Gordion Archive, image 
#005_0082, photograph by 
Mary Voigt.


