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A model for the geoneutrinos flux expected at the LNGS (Laboratori Nazionali del
Gran Sasso) site detector (Borexino) was recently proposed (Mantovani et al., 2004),
based on the average K, Th and U contents in the main silicatic layers of the earth
(Upper and Lower Mantle, Upper and Lower Crust, Sedimentary Cover) available
from the literature. The model is more sensible in the neighbourhood of the detector
(" 200 Km), where a more accurate knowledge is necessary. The aim of this study is
to refine the global estimates of these elements for the area around the LNGS, tak-
ing into consideration the volume of 170 x 220 x 35 Km (depth) where one third
of the whole terrestrial geoneutrinos flux is generated. Based on CROP seismic pro-
file (Finetti et al., 2005), a 3D model of the geological structure of the volume was
elaborated. A pretty extensive sampling was carried out for the sedimentary sequence
outcropping around the Gran Sasso and their relative proportion measured. They were
grouped in four geochemical reservoirs, each characterized by a particular content
of radionuclides, their relative proportions calculated, and in turn grouped into two
main layers, Cenozoic and Permo-mesozoic sedimentary successions. This allow to
determine the mean composition of the whole sedimentary cover, which is: 0.67% K,
2.85ppm Th, 1.11ppm U. As it is known basement rocks do not outcrop around the
Gran Sasso area, or in the central Apennines. Assuming an homogeneous composi-
tion of the South-Alpine domain basement, the rocks of the Lower and Upper Crust
outcropping in the Ivrea-Verbano and Valsugana zones were sampled and analysed.
Magmatic and metamorphic rocks were grouped into two groups, mafic and felsic.
Their relative proportions were inferred based on field observations, refraction seis-



mic profile and ultrasonic wave experiments (Holbrook et al., 1992; Christensen &
Mooney, 1995) and heat flow data from the area (Della Vedova et al., 2001). The cal-
culated radionuclides content for the Upper crust is 1.93% K, 7.38ppm Th, 1.45ppm
U, while for the Lower crust is 1.39% K, 5.06ppm Th, 0.41ppm U. These estimates
are similar to those of Gao et al., (1998), while some discrepancies may be observed,
mainly for Th contents, with respect to the estimates of Wedephol (1995) and Rudnick
& Fountain (1995) for UC and LC respectively. The chemical budget calculated for
sedimentary cover, upper and lower crust may help in understanding the composition
and relative amounts of crust material involved in subduction zone and recycled within
the mantle wedge.
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