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ABSTRACT
This poster summarizes the analysis of field observations and data taken on the structural geological aspects of the Mavropigi
lignite mine in Northwestern Greece. The purpose of this analysis is to examine the internal structure of a zone of normal faults
in the mine as part of a larger project by the UCD Earth Sciences Fault Analysis Group to establish the levels of and controls on
geometrical complexity of fault zones in the area. Data in the form of field observations and geolocated photographs was
collected at approximate three month intervals over a period of eight years by structural geologists from University College
Dublin and Aristotle University, Thessaloniki. Photos and measurements were tabulated and analyzed at each excavation face
through time, and faults were connected based on similar throws. Planar cross sections, five in the x-y plane and one in the x-z
plane (henceforth referred to as ‘maps’ and ‘cross-sections’) were created. Faults were generally found to be striking in a NE/SW
direction with dip measurements between 45N and 45S, and a median displacement of 0.8m. Results will be incorporated into
further examination of fault zones in this system by the UCD Fault Analysis Group.

Figure 1: Members of the Fault Analysis Group in Oct. 2010 Analyzing a
Graben with a displacement of ~5-6 m and dips of ~110 and ~65 degrees.
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Mavropigi is one of many lignite mines including the
Kardia, Tomeas Eski, and Amynteon, situated in the
Ptolemais Basin in Northwestern Greece. The Ptolemais
is a large, hydro-carbon rich sedimentary basin which
originally formed during the Late Miocene to Pliocene
(~6 ma) due to NE-SW extension. This caused the form-

Data was collected in the field at approximately three
month intervals over a period of eight years. Faults were
measured for dip and approximate displacement and
photographed for later analysis, with meter sticks for
scale.

All faults were observed to be normal. Faults were
observed to generally strike NE-SW, similarly to
previously recorded and analyzed data. Dips between
45N and 45S were observed, with the vast majority of
faults dipping above 70 degrees.
Median approximate displacement was observed to be
~0.8m. However, displacements on the order of ~5-10
cm were observed, as well as displacements on the
order of ~4+ m. Displacement varied up to +/- 1.5 m
across the length of a fault, possibly due to load
concentration. The largest displacement observed was
approximately 6m.

ation of an early series of NW-SE striking faults and the
beginnings of sediment deposition.

Figure 5: A field geologist stands next to a fault with a meter stick Apr 2011

Data was then tabulated with fault number, date, coordinates, excavation face, and dip values. Fault localities
were plotted for each face on a large map.
Figure 2: Formation of an extensional sedimentary basin

Layers of sediment, primarily marls, clays, and hydrocarbon rich silts (which eventually matured into lignite),
were deposited in the basin, creating the stark black and
white banding evident in the photos.

Figure 6: Plot of fault localities by coordinate on face 12 ~Oct 2010 – May 2014

Surfaces corresponding to the time of data collection
were sketched on the map to assist in visualization.
Photos corresponding to each fault on the map, for
which data was provided, were then individually
analyzed for dip and displacement values.
Figure 3: Layers of Marl (white), silt (gray), and lignite (black) in the sedimentary
basin

Another extensional event, this time striking NW-SE,
affected the basin in the Quaternary ~3ma, creating a
series of NE-SW striking faults. These faults overprinted
the earlier event which formed the basin, leaving very
little evidence of the original NW-SE striking faults,
though they have been confirmed via boreholes. This
event formed a number of smaller “mini-basins” within
and surrounding the main basin, bounded by the NE-SW
striking faults.

Figure 7: Example fault analysis. Stratigraphic layers are color coded.

Faults were then connected across the plot based on
similar dip and displacement values, resulting in a
complete map of faults for a specific excavation face.
This was completed for the five main excavation faces of
the mine. In a similar manner, cross sections across
several surfaces with high density of data were created,
providing an orthogonal planar representation.

Figure 9: Completed Map of Faults o Excavation Face 11

Grabens were the most common features in the system,
and were frequently observed with displacement values
on the order of ~2-6 m. These features were the most
common instances of large displacement values (~1.5+
m). Other, less commonly observed features include
horsts, relays, conjugates, and small ‘tails’ trailing faults.
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Figure 10: A: Graben, B: Horst, C: Conjugate, D: Fault with trailing tails

Figure 4: Previous Analysis on the Ptolemais basin, NE-SW striking faults

Figure 8: Example sketch map, face 11
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Error: Small faults were considered negligible in terms of
data collection, as they are unlikely to continue for more
than a few meters in either direction and unlikely to
strike across multiple data surfaces. Allowances must be
made for low quality or missing data, as weather and
other field complications had a significant impact on the
quality and quantity of data recorded for this project.
Additionally, structural features such as fault breccia led
to occasional difficulty in analysis and had a small but
nontrivial effect on observable displacement values.

