
21.1 INTRODUCTION

During the 2020 research campaign of the Meg-
alopolis Palaeoenvironmental Project, 8 oriented 
core samples were collected for paleomagnetism 
from the archeological site of KYP4. In 2021, a 
more extensive paleomagnetic sampling campaign 
was conducted across the 22 m-thick Kyparis-
sia-4 and 28 m-thick Choremi-6 sections, locat-
ed stratigraphically the former above the latter in 
the Kyparissia and Choremi mines, respectively 
(Fig. 1). Each stratigraphic section was subdivid-
ed into different sub-sections (8 subsections for 
Kyparissia-4 and 6 subsections for Choremi-6), 
in order to cover the stratigraphy homogeneously. 
We sampled every 20-30 cm collecting a total of 
103 oriented core samples (69 at Kyparissia-4 and 
34 at Choremi-6). Cores were then cut into stan-
dard-sized ~10cc cylinders to perform different 

magnetostratigraphic and rock-magnetic analyses 
from the same stratigraphic level. 

The primary objective was to determine the 
geomagnetic polarity recorded in the sediments 
and perform correlations at the basin scale using 
primarily the Brunhes-Matuyama boundary dat-
ed to 0.773 Ma (Channell et al., 2020), which 
represents the most recent reversal of the Earth’s 
magnetic field. We also aimed at identifying short 
reversals that could potentially improve the mag-
netochronology of these sections. 

21.1.1.  MATERIALS AND METHODS

The 8 samples from the KYP4 archeological site 
and the 103 samples from the Kyparissia-4 and 
Choremi-6 sections have undergone thermal 
demagnetization experiments in order to deter-
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mine the characteristic remanent magnetization 
(ChRM) component directions, representing 
the registry of the magnetic polarity at the time 
of rock formation. The analyses were performed 
from room temperature up to ~450°C (for sam-
ples from Choremi-6) and 625°C (for samples 
from Kyparissia-4) in steps of 25°C with an ASC 
thermal demagnetizer, and the natural remanent 
magnetization (NRM) signal was measured af-
ter each temperature step with a 2G Enterprises 
755  DC-SQUID cryogenic magnetometer loca

ted in a magnetically shielded room. The magnetic 
susceptibility was also measured with a Bartington 
MS2B susceptibility bridge after each step of de-
magnetization to monitor the mineralogic stability 
in function of heating. The magnetic component 
directions were subsequently determined through 
least-square analysis (Kirshvink, 1980). Samples 
were then subjected to thermal demagnetization of 
a three-component isothermal remanent magneti-
zation-IRM (Lowrie, 1990) in fields of 0.12 T, 0.4 
T, and 1.5 T using a pulse magnetizer (ASC IM-

Figure 1:  Satellite image (source: GoogleEarth™) of the Megalopolis Basin, with the position of Kyparissia 4 and Choremi 6 secti-
ons and constituting sub-sections.
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10-30) to determine the ferromagnetic mineralogy 
carrying the primary paleomagnetic signal.

21.1.2.  RESULTS AND FUTURE PERSPECTIVES

Thermal demagnetization analysis on the 8 sam-
ples from the KYP4 archaeological site indicates 
the exclusive presence of normal magnetic po-
larity (ChRM component directions oriented to 
the north with positive [downward] inclinations) 
attributable to the Brunhes Chron (C1n), sug-
gesting an age of less than 0.773 Ma for this site. 
The 69 samples collected from the Kyparissia-4 
section, extending stratigraphically above the site 
KYP4, yielded dominant normal magnetic polar-
ity attributed to the Brunhes Chron interrupted 
by a thin ~1.2 m-thick interval of reverse magnetic 
polarity (ChRM component directions oriented 
to the south with negative [upward] inclinations) 
attributed to a short reversal of Earth’s magnetic 
field occurring during the Brunhes Chron (e.g., 
Big Lost at 0.54 Ma), which, however, needs fur-
ther investigation in light also of the lithological 
complexity of the section consisting of reworked 
silty clays and mud flows characterized by marked 
chromatic variations ranging from red-brownish 
to light blue. The thermal demagnetization of a 
three-component IRM performed on 8 selected 
samples from Kyparissia-4 shows that the magnet-
ic mineralogy reflects these color changes whereby 
the IRM is carried mainly by magnetite in the light 
blue intervals and by hematite in the red-brown 
intervals. On the other hand, 2 additional samples 
revealed that for greyish clay of Choremi 6 the re-
manence is carried by sulphides.

Thermal demagnetization analysis on the 34 
samples from the Choremi-6 section showed a 
clear change of magnetic polarity from reverse at 
the base to normal toward the top, indicating the 
presence in this section of the Brunhes-Matuyama 
boundary (0.773 Ma). Future analyses will focus 

on correlations at the basin scale using this valu-
able magnetochronological boundary that was pre-
viously identified in the Choremi mine area of the 
Megalopolis Basin by Tourloukis et al. (2018).

Future activity will involve performing de-
tailed rock-magnetic experiments on selected 
samples from both Kyparissia-4 and Choremi-6, 
including thermomagnetic and hysteresis experi-
ments, backfield acquisition curves of isothermal 
remanent magnetization (IRM), and first order 
reversal curves (FORC) using a Microsense EZ7 
vibrating sample magnetometer. Our aim is to in-
vestigate potential links between sediment color 
and environmental factors, like paleoclimate vari-
ations (e.g., periods of warmer climate promoting 
weathering and oxidation to give red-brownish 
color, and periods characterized by more reducing 
conditions, to give the light blue color). Hysteresis 
loops of magnetization will be used to determine 
values of coercivity [Hc], saturation magnetization 
[Ms], and saturation remanence [Mr] after cor-
recting for paramagnetic components, while the 
parameter coercivity of remanence [Hr] will be ob-
tained from IRM backfield acquisition curves per-
formed on the same samples. The Hc/Hr and Ms/
Mr ratios will be plotted on Day diagrams (after 
Day et al., 1977 and subsequent modifications), 
allowing the identification of the domain state of 
the ferromagnetic grains in the sediments, as well 
as providing a generic indication of their size.  
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