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Abstract
Identifying the location of the island of Ithaca, legendary home of Odysseus, has been a problem
for historians for centuries. The modern island of Ithaki, in the Ionian Sea, does not match the
description in Homer’s epic poem. In 2003 Robert Bittlestone initiated a study of the Paliki peninsula in
western Cephalonia in an attempt to determine whether this was the island that Homer called Ithaca,
then separated from the rest of Cephalonia by a sea channel later described by the Greek geographer
Strabo.
Ground, airborne and marine geophysical surveys are being used to study the potential for a
channel under an area now largely covered by colluvium from the adjacent mountains. Airborne EM
and magnetic data provide a regional overview of ground conductivity. Ground EM, resistivity, gravity
and refraction seismic surveys are being used to study the proposed channel zone in detail to determine
the depth of fill and contours of the buried bedrock surface. Marine seismic has been employed offshore
to analyze the drainage patterns at the low water levels of 3000 years ago. High resolution airborne
LIDAR mapping provides detailed surficial information. All of these data sets are brought together to
build a comprehensive geological model of the proposed channel area and to provide the ultimate test of
the classical enigma.

History
The Odyssey, the epic poem by the Greek poet Homer, was written about the travels of
Odysseus, estimated to be about 1200BC. It was long thought to be just a good story, like its companion
poem, the Iliad. The tales of Cyclops and men turning into pigs left little doubt that the events described
were fantasy, and the poems’ locations were also thought to be fictitious. This changed in the 1870s,
when the historian and archaeologist, Heinrich Schliemann used the description of Troy in the Iliad to
narrow down and subsequently discover the location of that fabled city. Since the 19th Century, other
archaeologists have verified other facts from these stories. This should be no surprise; the blending of
fact and fiction. Many stories told in today’s popular media mix fiction and real geography, placing
their characters into our real world, to render the story more believable and familiar.
However, the geographical descriptions in these stories are often ambiguous, and locating places
can be difficult. So it is with the location of Odysseus’s homeland, ancient Ithaca. In the Odyssey
(chapter 9, lines 21-26) the wandering hero Odysseus describes himself to King Alcinoos thus:
“I am Odysseus, Laertes’ son, world-famed
For stratagems: my name has reached the heavens.
Bright Ithaca is my home: it has a mountain,
Leaf-quivering Neriton, far visible.
Around are many islands, close to each other,
Doulichion and Same, and wooded Zacynthos.
Ithaca itself lies low, furthest to sea
Towards dusk; the rest, apart, face dawn and sun.”
(trans. James Diggle, in Bittlestone et al., 2005)

Some of the places described are still known, like the island of Zacynthos. The problem with
Homer’s description of Ithaca is that the modern island of Ithaki (often regarded as the original Ithaca) is
not low-lying - it is mountainous. It is definitely not “furthest to sea towards dusk” (west), but rather
lies east of the other islands in the group, closer inland. Was Homer wrong, or had the island moved1?
Many searchers have translated and re-translated the Odyssey and studied the geography of the
Ionian islands to determine where Ithaca really was. Heinrich Schliemann and Willhelm Dörpfeld
excavated on modern Ithaki in search of ruins of ancient Ithaca and a palace, without success. Dörpfeld
later re-interpreted the Odyssey and proposed that the neighboring island of Lefkas was the ancient
Ithaca. His colleague, A.E.H. Goekoop suggested in 1908 that ancient Ithaca is now the south-western
part of Cephalonia, and his grandson, C. H. Goekoop suggested that it was the northern region of
Cephalonia, Erissos. Lefkas, however is north of the other islands in the group, and both locations on
Cephalonia are in the centre of the group, rather than furthest west. There are many more hypotheses for
the location of Ithaca – some in fantastic locations.
This paper describes the work of Fugro in
support of the hypothesis of Robert Bittlestone, who,
working with geologist John Underhill and classicist
Cephalonia
Ithaki
James Diggle, has put forward a new proposal: that the
Paliki peninsula, the westernmost part of Cephalonia,
was ancient Ithaca. Their book, Odysseus Unbound,
gives a detailed description of the evidence supporting
Paliki
the hypothesis, and the story of its development. There
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is one major sticking point: Paliki is joined to the larger
part of the island of Cephalonia, by an isthmus as much
as 180m above sea-level. Figure 1 shows a Landsat 7
● Mount Ainos
image of the islands today, and the Thinia valley fills the
isthmus between Paliki and the rest of Cephalonia. The
new hypothesis requires a channel through the isthmus,
perhaps in the location shown in Figure 2.
The problem of determining whether Paliki was
once
an
island becomes a geological challenge: could a
Figure 1: Ithaki, Cephalonia and Paliki
channel have existed at the time of Odysseus, 3200
Landsat 7 Image courtesy NASA
years ago, and been filled to a maximum depth of 180m
in the intervening years? Several pieces of information add support to the idea.
The Greek geographer, Strabo, produced his “Geography” at about the time of Christ, describing
in remarkable detail and accuracy the geography of the Mediterranean and parts of northern Europe and
the Middle East. In it, he described Cephalonia thus:
“Where the island is narrowest it forms an isthmus so low-lying that it is often submerged from
sea to sea. Both Paleis and Cranioi are on the gulf near the narrows.”
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This last suggestion is not facetious – when entire villages move from place to place in ancient times (due perhaps to
disaster), they might take their village name with them. And disaster is a definite probability in this part of the Ionian Sea.
The group of islands described in the Odyssey lie on the boundary between the Eurasian Plate and the North African Plate,
which is slowly forcing its way north under Europe. The area is one of the more seismically hazardous in Europe, as
demonstrated by the destructive quake under Cephalonia in 1953 (Bittlestone et al, 2005)

The first impression one gets from pictures of the east side of the Thinia valley is the prevalence
of recent loose fill. Long hours of field study and research led Bittlestone and Underhill to determine
the only possible location for the channel described by Strabo is in the Thinia Valley (Figure 2).
Nowhere else on the peninsula is it possible to trace a line from one side to the other without
encountering bedrock outcrop.
Figure 3 is a surface geological map of
the Thinia valley prepared by Underhill,
overlain on the topography, looking east toward
Mt. Imerovigli. The purple color shows the
extent of colluvium, derived in part from the
mountain above.
The crux of the problem is: Does the
colluvial fill on surface in the valley, brought
down from the hills around by millennia of
seismic activity, fill a sea-level channel, or is
there bedrock well above historic sea levels?
In 2006 a drill hole was bored at the site marked
with a yellow arrow in Figure 2, at the south end
of the proposed channel. As shown in Figure 4,
the boring passed through 40 metres of
unconsolidated fill before entering Miocene
marl, lending more support to the filled-channel
Figure 2: Thinia valley with possible channel route
hypothesis.
and outline of geology map (Fig 3)
Image © 2009 DigitalGlobe

Geophysical Surveys
Geophysical surveys can
assist in evaluating the buried
channel hypothesis, by estimating the
depth of the fill across the entire
Thinia valley. Fugro entered the
project in 2007 as a supporter,
agreeing to provide the geophysical
services and expertise. As this is a
research and demonstration project,
it was decided from the beginning to
test a wide range of methods on the
project.
The plan is for a multi-year,
staged approach, starting with an
airborne electromagnetic (EM) and
Figure 3: Surface geological map overlain on topography,
magnetic survey, and an airborne
Thinia valley. (Modified from Underhill, 2008)
LIDAR mapping survey. The EM
and magnetic survey were to be used
to map the extent of the colluvial fill and examine the depth (to about 100m) in the Thinia valley. In
addition, the survey data will be used to evaluate the depth of sediment in the level area of lacustrine

sediments (light blue in Figure 3),
called “Lake Katachori” by the
team, after the nearest town. If
these sediments, which onlap onto
the colluvium, can be dated, it may
constrain the age of the fill on the
isthmus. At the head of Argostoli
Bay (south of the isthmus) is a
low-lying area, probably at one
time flooded by the sea. EM may
indicate if the sediment is thick
enough to suggest that at one time
this was flooded deep enough to be
an ancient harbor? The magnetic
data are generally useful for Figure 4: Section at drill hole at southern exit of channel.
(From Underhill, 2008)
mapping.
The high-resolution FliMap
LIDAR survey data would serve principally as a detailed topographic base map. A second survey is
intended, after a span of years, to map the change in slope contours and possibly give an indication of
the rate of soil creep.
Follow-up to the airborne surveys will include DC resistivity surveys, to refine the detail of the
airborne surveys, and possibly extend the depth of exploration to the bottom of the fill. Refraction
and/or reflection seismic surveys will attempt to map the bedrock surface below the fill. Gravity
surveys, principally across the Thinia valley, would be used with the seismic and resistivity surveys to
accurately model the bedrock surface.
Marine seismic surveys are being used to examine the depth to bedrock at the south entrance to
the proposed channel. The marine surveys will also define the sediment layering in Argostoli Bay, to
help define the post-glacial flooding history (when the floor of the bay was exposed by the lowered sea
levels).
The geophysical survey results will be used to define the optimal location for drilling. Shallow
drilling in the Lake Katachori region and in the sediments at the head of Argostoli Bay will be used to
describe the recent history of both areas. Deep drilling in the hypothesized channel itself will be used to
prove-up the geophysical results, and possibly be used for down-hole and cross-hole geophysics to
further refine the profile of the bedrock sub-surface.

Airborne EM and Magnetic
The airborne EM system used was the RESOLVE frequency-domain system. RESOLVE has 5
coplanar EM channels for layered-earth mapping, with a frequency range from 400Hz to 140kHz. The
magnetometer is in the RESOLVE system.
Figure 5 shows the 40kHz apparent resistivity map for the entire survey area, overlain on the
local topography. Immediately apparent is the low resistivity (warm colors) throughout most of the
Thinia valley, mapping out both the deep colluvium and the Miocene conglomerate and marl. The dark
blues generally represent very high resistivity Cretaceous limestone forming the hilltops on the island.

Figure 5: Airborne Apparent Resistivity map (40kHz) on topography.
Figure 6 shows the apparent resistivity data for the Thinia valley, in order, the 140kHz (left), the
8200Hz (middle) and the 400Hz (right). These represent the shallowest, middle, and deepest
resistivities. Figure 7 shows (for the same extents) the mapped topography (left), Underhill’s geology
map (middle) and the magnetic data (reduced to the pole).
At the east edge of the survey, the high resistivities (blue) show the extent of limestone. The
weakly conductive zones generally correlate to shallow drainage valleys, and presumably show the
shallow fill in these valleys. The contact between the limestone and the marl and fill of the valley is
very apparent on all frequencies, as the trend toward more conductive material (green). The contact is
clear as a relatively straight line on the lower frequencies. The higher frequency EM shows more
variation, mapping the shallow loose fill in the valleys (purple areas on the geology map). Within the
colluvium/marl zone, there are distinct zones of lower resistivity, forming channel-like continuous
zones. At 8200Hz the zones are still apparent, at about 20m depth below surface. At the lowest
frequency, the individual zones are not apparent, most likely because they are too narrow or too
indistinct (for the wider footprint at depth) relative to the surrounding material. We can observe,
however, that the zone remains resistive, indicating either marl or colluvium exists to approximately
80m depth across the entire isthmus. There is no indication of limestone bedrock to beyond that depth.
An interesting feature in the magnetic data is the strong, linear anomaly coincident with the
contact between the limestone and marl. It is most prominent and continuous on the eastern contact, but
also apparent on the west contact. At this time, this is unexplained. Also interesting, in the western part
of the survey, were relatively strong magnetic anomalies coincident with some valleys. The Terra Rossa
soil in these valleys (Bittlestone, pers comm.) is high in iron content, but magnetic susceptibility
measurements of the soils at surface indicate that there is insufficient magnetite in the soil to explain the
anomaly strength.

The Head of Argostoli Bay
Bittlestone et al (2005) hypothesized that the lowlands at the head of Argostoli Bay could have
been open water at the time of Odysseus, possibly a harbor. The apparent resistivity appears to map out
the thickness, and perhaps the type of sediment in the bay. The 140kHz apparent resistivity shown on
the left in Figure 8 clearly shows the shoreline as a consistent, smooth contrast in conductivity toward
the bay. These data also show a band of slightly higher resistivity between the most conductive areas of
the lowlands and the sea shore, indicating more resistive soils, probably a baymouth bar, now buried.
The centre of the low lying area is the most conductive, indicating the greatest depth of sediment. At
these resistivities the 400Hz signal is measuring down to about 20m, with no apparent increase in
apparent resistivity indicating that the sediment there is at least that deep. The 400Hz data provide a
measure of the water depth in the bay itself, as the trend to from shore in the north-west to lower
resistivity into the increasingly deep water. The water depth close to the south exit of the channel is
definitely deeper than elsewhere.

Ground Resistivity
The ground resistivity surveys are being conducted as follow-up to the airborne EM mapping, to
provide more detail on areas of interest, as well as greater exploration depth. A number of the channels
apparent in the airborne resistivity, and the deep sediment in the lake were chosen as areas for initial
follow-up with DC resistivity surveys.
The key feature to look for would be high resistivity at the bottom of the section, indicating
bedrock, although it is important to keep in mind that the Miocene marl and conglomerates do not
appear from the airborne data to be markedly different in resistivity than the valley fill. However, to
positively confirm that there is no contrast, the data from resistivity, seismic and gravity need to be
correlated to confirm the depth of colluvium where the resistivity depth profile is available.

Gravity
The gravity survey has the potential to be one of the defining measurements of the depth of the
valley fill, particularly when allied with the seismic data. While the Miocene sediments may have
resistivity fairly close to that of the colluvium, it should have significantly higher density (and seismic
velocity). At the time of this writing, the first phase of gravity surveying was completed. Due to
difficulties of access, a full, continuous line of gravity was not completed across the entire channel zone.
Figure 9 shows one of the gravity profiles across Lake Katachori (see below).

Lake Katachori
Figure 9 shows a map compilation of the data over Lake Katachori (shown as an outline). In the
upper left is the 140kHz apparent resistivity, on the upper right is the 8200Hz apparent resistivity (white
spaces are villages which could not be surveyed). The lower left is the Bouguer Anomaly gravity, and
the lower right the DC resistivity coverage. Immediately apparent is a coincident anomaly of low
resistivity (orange) on both the airborne and ground
resistivity, and a coincident gravity low. The reduced
width of the resistivity low at the greater depth suggests
that it is a basin-shaped feature.
Figure 9a shows a compiled set of sections (DC
resistivity on the bottom, airborne next, and the gravity
and magnetic profiles on top). The thick clays are
apparent on both the airborne and ground resistivity
data, with similar resistivity values. The edge of the
“lake” sediments is apparent to the west (left) on the
ground resistivity, and the high resistivity on the
airborne data shows that this is a limestone unit. There
is not a strong resistivity contrast at depth in the airborne
data, suggesting that to a depth of more than 100m there
is no limestone, but rather colluvium or marl, which
appear to have similar resistivities. Both the airborne
data and ground data show the edge of the conductive
lacustrine sediments (at about mid-section) but both the
section and map (Figure 6b) show that there is another
conductive zone east of the “lake”, which is another
potential channel.

Seismic Refraction
Only a few seismic lines have been conducted to date. Figure 9b shows the section across the
same part of Lake Katachori as the data shown in Figure 9a. The seismic velocities remain low to depth
in the center part of the line, rising close to the limestone to the west, and the modestly resistive ridge at
the east end of the seismic and ground resistivity sections.

Marine Geophysics in Argostoli Bay
The northern part of Argostoli Bay was covered by marine seismic data. The purpose of the
survey was to examine the depth of the sediment to define the pre-Holocene bedrock subsurface near the
south end of the hypothesized channel, and to give some indication of the post-glacial history of the bay.
The post-glacial history is relevant to the drainage in the bay and on the islands around, and on the water
level at the time of Odysseus. Lower water levels would have increased the rate of down-cutting by
rivers draining from Mt Imerovigli (east of the Thinia valley) through the valley into the sea north or
south of the valley, possibly creating the channel.
The line of marine seismic data shown in Figure 10 was conducted across the middle of
Argostoli Bay. The data not only demonstrates the significant pre-Holocene erosion surface buried
beneath today’s seafloor, but also shows the highly folded nature of the Cenozoic sediments beneath,
something that has been well demonstrated in neighbouring coastal exposures (Underhill, 1989), but
never seen beneath in the subsurface before.

FliMap Data
The FliMap LIDAR data are
being used now as a base map and
digital elevation model for processing
and presenting the rest of the
geophysical data. The intent, in the
long term, is to fly the survey again
and look for changes in slope profile,
to map long-term soil creep. This test
is aided by the high accuracy (1-2cm,
relative) of the FliMap data, and the
“stripped” version of the data, with the
effect of trees and other cover removed
to show the ground surface. Figure 11
shows an example of the data, both
original and stripped.

Conclusions
At the time of this writing, the project is not complete. Ground geophysical surveys are ongoing, to extend the coverage of the first year, and investigate some of the mysteries found at that time.
Confirming the existence of the channel is potentially much more complicated, and requires much more
extensive surveying, than demonstrating that bedrock outcrop blocks the channel. However, at this time
there has not been conclusive evidence to disprove the hypothesis of the existence of a buried channel at
across the Thinia Valley, separating the Paliki Peninsula from the rest of Cephalonia, as hypothesized by
Robert Bittlestone.
The current phase of work (on-going at the time of writing) includes gravity and resistivity
mapping. Once coverage of the channel zone is complete, the next phase will be deep drilling in the
channel itself, and/or borings in the areas of deep, in-situ sediments (Lake Katachori and the head of
Argostoli Bay) to analyze the history of these areas, and its relationship to the thesis.
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