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Introduction. The geomorphological and paleoseismological analyses carried out recently
across the Mt. Marzano fault system in Irpinia (southern Italy; Galli et al., 2010, 2011), besides con-
firming and refining the results gathered by Pantosti et al. (1993), evidenced the existence of sur-
face faulting events occurred in the past 2 kyr, i.e. before the well documented rupture of the 1980
earthquake (Mw 6.9; Westaway and Jackson, 1984). 

As some of these events match chronologically with the known disruptive earthquakes of the
area (e.g. 1466 and 1694; see in Galli, 2010), we have tried an alternative and very peculiar method
aimed at the identification and precise dating of the rupture event. Indeed, trees may record growth
disturbance due to surface
faulting across their root
system, in which case
their rings contain both
the evidence for the event
and its age (Jacoby, 1997;
Fantucci, 2002).

Our expectancy was
based on the possibility
that some giant and dom-
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Fig. 1 – View of the surface
faulting occurred during the
1980 earthquake (Mw 6.9) in
the beech forest of Mount
Marzano NE-hillslope. Note
the still fresh fault offset (ca.
0.8 m) and the stretching of
the root of the beech living in
the footwall (hammer for
scale). Upper-right inset
shows the location of the
investigated area.
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inant beech (Fagus Sylvatica; 20-30 m tall) that we had previously localized along the fault scarp -
all characterized by diameters at breast height (DBH) of 70-160 cm - might be old enough to have
recorded the effects of historical surface faulting. We were supported by the fact that high altitude
(1200-1800 m a.s.l.) beech forest in the Apennines (the Mt. Marzano fault segments runs at 1200-
1300 m a.s.l.) may contain nuclei of old-growth forest, as the Cervara valley forest (central Italy)
where trees “smaller” than those identified along the Mt. Marzano fault reach 500 years (Piovesan
et al., 2003). 

Dendrochronological analysis. Therefore, during summer 2011 we carried out a dendrochrono-
logical analysis on 17 beeches (Fagus sylvatica) located along the fresh 1980 surficial rupture (Fig.
1), with other 3 samples taken at a distance between 10–30 m from the fault (i.e., control trees). We
focused along three segments of the Mt. Marzano fault system, namely the northern strand of the
Mt. Marzano-Piano di Pecore, the Mt. delle Rose-Mt. Sette Cuponi segment, and the Mt. Valva one.
All the samples were analysed through standard methods as: wood surface cut and sanding, first dat-

ing with skeleton plot graphs, ring width
measuring with Velmex sliding equipment
(0.001 mm accuracy), statistical control of
dating (software Cofecha), tree-ring width
graphs, visual analysis of sudden growth
decrease/increase (Schweingruber, 1993).
The main signs observed on trees living along
the fault were the exposure, stretching or cuts
on root system (still visible after more than
30 years), and the tilting of stem (Fig. 2). The
latter have been related both to the 1980 off-
set of the root volume or to near-fault, coseis-
mic slope sliding. Trees placed to a distance
of few meters from the fault were not affect-
ed by direct stress on root system and so they
did not show signs on tree ring growth curve,
similarly to the more distant ones (control
trees). The first result that we have obtained
falls short of our expectations: indeed, even
the greatest and tallest specimens have
revealed a relatively very young age, at least
if compared to their ancient central Italy’s
cousins. This circumstance is probably due to
the abundant and deep volcanic soil devel-
oped on the Irpinian hillslopes which
favourites the fast growth of beeches. For
instance, tree #13, which is a dominant beech
with 111 cm of DBH, provided and age of
only 137 years, whereas tree #5, another
dominant exemplar with DBH 108 cm, is
even only 57 years old. Although we did not
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Fig. 2 – Upper panel, boring phase of the tilted steam
of a beech grown across the fault plane. Lower panel,
view of the exposed roots of the same tree; note the
white fault plane under the roots. This beech recorded
the 1980 offset through a sudden decrease of the ring
amplitude (nearly 60%; see blue curve in Fig. 3).



reach the core of these trees (our increment borer was 50 cm long), the real age should not be old-
er of few more decades. Therefore, our time-window of observation has focused to the past centu-
ry where, in turn, we obtained very robust indication concerning the interaction between 1980 fault
rupture vs trees behaviour. In detail, in the Mt. Marzano-Mt. Sette Cuponi sector we have obtained
an evident record of the 1980 earthquake with a sudden decrease since 1981 for 1 to 6 years on 78%
of samples (Fig. 3). The anomalies were recorded since 1981, the following growing season after
the event, occurred in the winter rest vegetative period of 1980. 

In the Mount Valva segment the sign of 1980 earthquake on trees sampled was less evident (only
22% of samples with growth stress) limited to trees with clear root cut. Results are in agreement
with those obtained by Fantucci (2002) along the southern strand of the Mt. Marzano-Paino di
Pecore segment, and on the northern one of the Mt. Carpineta-Piano Neurale segment.

Final remarks. Hence, while the dendrochronological approach confirmed the possibility of
precise earthquake dating on trees that have grown along the fault trace, the lack of specimens old-
er than the 19th century has hampered to ascertain the occurrence of previous historical faulting
events within the investigated forest. 
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Fig. 3 – Variation of the ring amplitude of beeches sampled along the Mt. Marzano fault during the past 50-100
years. Note that all these trees suffered a strong and abrupt decrease due to the 1980 fault offset. Unfortunately, all
the trees, even the dominant specimen (e.g., #13) are relatively young in age, and do not allow to identify previous
surface ruptures.


