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Abstract. Paleomagnetic analyses have been carried out in the central Apennines. Sites
studied include the Upper Valdarno and Colle Curti basins and the Oriolo site on the
external margin of the belt. The oldest fossil fauna, belonging to the Triversa faunal unit
(early Villafranchian), occurs in the first cycle of Upper Valdarno fluvio-lacustrine
sediments, and a Gauss magnetic age, at the Kaena event, is assigned to it. The Matassino
and Tasso local faunas (late Villafranchian) belong to the second Upper Valdarno
sedimentary cycle and fit the upper short reversal of the Olduvai subchron and the
lowermost part of the next magnetic chron, respectively. The assemblage from the Colle
Curti basin is of earliest Galerian age and can be located to the beginning of the Jaramillo
event. Palynological analyses have been carried out in both areas. The sediments from
which the fauna of the Oriolo section comes cross either the Matuyama-Jaramillo or the
Matuyama-Brunhes magnetic boundary.
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I. INTRODUCTION

Mammal localities are widely represented in the Plio-Pleistocene basins along the Apennine
belt of Italy. Most of them have been studied since antiquity and this has resulted in a detailed
mammal biochronology. Geochronological dating of significant events was tentatively made by
AZZAROLI (1977), AZZAROLI et al. (1986, 1988), DE GIULI et al. (1983), and TORRE (1987).

Two basins in the central Apennines have been selected as more amenable to a sharper
definition of the mammal assemblages that characterize the onset of the early Villafranchian
(Triversa faunal unit), late Villafranchian (Olivola and Tasso faunal unit), and Galerian mammal
ages. The first is the Arno Valley basin, located upstream of Florence (the Upper Valdarno), and
the second the Colle Curti basin, in the Colfiorito area of the Umbria-Marchean region (Fig. 1).

LINDSAY et al. (1980) carried out paleomagnetic investigations on sediments with an early
Villafranchian fauna; the sampled site was at Fornace RDB quarry, on the Triversa stream, at
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Fig. 1. Location of the surveyed areas.

Villafranca d’Asti (Piedmont). They demonstrated the presence of two intervals of reversed
magnetic polarity, separated by a normal magnetozone, and interpreted the sequence to represent
the middle of the Gauss magnetic chron, with a record of the Kaena and Mammoth events separated
by a normal magnetozone. The short length of the sequence and the poor quality of the samples
left the interpretation uncertain. At present, detailed paleomagnetic sampling has been performed
in the S. Barbara quarry of Upper Valdarno, from which a fauna referred to the Triversa faunal
unit has long been known. Results of these investigations (cf. ALBIANELLI et al. 1993) are reported
here.

Recent paleomagnetic results have also been obtained at several sections covering the late
Villafranchian local faunas of Matassino and Tasso (TORRE et al. 1993). New data for this interval
have been collected, so that the full extent of the Upper Valdarno faunas is paleomagnetically
calibrated.

In the other basin, at Colle Curti, the fauna recovered from recent collections is dated as terminal
Early Pleistocene (FICCARELLI & MAZZA 1990; FICCARELLI & SILVESTRINI 1991). The paleomag-
netic study has been intented to locate more precisely the basal early Galerian fossil layer within
the magnetic time scale (COLTORTI et al. in press).

Moreover, in both areas palynological analyses have been carried out in order to match the
recorded paleomagnetic data to the climatic changes occurring during these times.

At another site, La Salita quarry near Oriolo di Faenza, in the Apennine external margin,
paleomagnetic reconnaissance has been carried out along a post-Villafranchian transitional sequ-
ence containing scattered mammal finds.
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II. UPPER VALDARNO BASIN

Geological settin g Thebasinis located southeast of Florence between
the Chianti Hills and the Pratomagno Ridge. Its geological structure is a bench-mark in the main
features of the intermontane basin alignment throughout the Apennines. Current research considers
the Upper Valdarno basin to be an asymmetric half graben structure, bounded on the northeast by
normal faults dipping southwest, along which major vertical displacements have occurred. On the
southwest side smaller antithetic normal faults are present. Fluvio-lacustrine deposits averaging
some 550 m in thickness have filled the basin during three Plio-Pleistocene main depositional
phases (SAGRI et al. 1994).

The first depositional cycle developed during the early Villafranchian (Piacenzian) in the form
of the fluvio-lacustrine deposits of Castelnuovo dei Sabbioni. Tectonic displacement produced a
northeastward tilting that enlarged the basin to a shallow water lake. A second cycle followed in
the latest Pliocene and produced the fan-delta and lacustrine-palustrine deposits of Montevarchi.
At the end of the Early Pleistocene important vertical displacement produced the third sedimentary
cycle, with coarse and alluvial-fan deposits that completely filled the basin. Both the second and
third cycle sediments are horizontal. The details of the sedimentary features are shown in Fig. 2.
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Fig. 2. Stratigraphic setting of the Upper Valdarno.
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The mammal faun as. The biochronology of the sequence is based on
mammalian faunas recovered from several levels and at different sites. The oldest associations are
defined in the Castelnuovo dei Sabbioni deposits, on the left bank of the Arno river, over a distance
of about 12 km. Ursus minimus, Tapirus arvernensis, Dicerorhinus sp., and Leptobos sp. were
collected from the basal lignite seam and the silty beds just above it. In several other localities
Mammuthus borsoni and Anancus arvernensis were also collected. Such fossils are not abundant,
but are similar to the lower Villafranca d’ Asti fauna (the Triversa faunal unit of AZZAROLI 1977)
and thus indicative of an early Villafranchian assemblage.

The overlying sediments of the Montevarchi sequence contain a quite rich fauna extending
throughout the Olivola and Tasso faunal units of the initial late Villafranchian (AZZAROLI 1977).
The Olivola faunal unit is represented by the Matassino local fauna, which was retrieved from a
single level and contains Mammuthus (Archidiskodon) meridionalis, Equus stenonis, Leptobos
etruscus, Pseudodama nestii, Eucladoceros dicranios, Sus strozzii, Canis etruscus, and Prolagus
sp. The Tasso faunal unit is younger and represented by some local faunas, of which the Casa Frata
Local Fauna (BORSELLI et al. 1980; DE GIULI & MASINI 1986; MASINI 1989) contains Mammuthus
(Archidiskodon) meridionalis, Dicerorhinus etruscus, Equus stehlini, Leptobos aff. furtivus, Pseu-
dodama nestii, Eucladoceros dicranios, Praeovibos sp., Ursus etruscus, Sus strozzii, Canis
etruscus (7), Canis falconeri, Pachycrocuta brevirostris, Martes sp., Homotherium crenatidens,
Lynx issiodorensis, Lepus etruscus, and, with some reservation, Acinonyx pardinensis. Other
faunas in the vicinity of Casa Frata and at the same stratigraphic level (Il Tasso, Casa Inferno) also
contain Equus stenonis, Leptobos etruscus (advanced form), Leptobos vallisarni, Hippopotamus
antiquus, Sus strozzii, Canis arnensis, Canis falconeri, Megantereon cultridens, Macaca florenti-
na, Hystrix etrusca, Mimomys savini, Lepus valdarnensis, Lepus etruscus, and Prolagus gr.
michauxi-calpensi/savagei.

Palynological dat a lnthefirstsedimentary cycle, palynological analyses
still in progress have already produced evidence for different climatic phases. Five spectra are
reported in Fig. 3. The taxa are clustered in 12 groups based on their ecological and climatic
requirements. The lower part of the Meleto Clays records a subtropical to warm-temperate climate.
A lacustrine environment has yielded abundant Taxodium and Alnus that are associated with
Quercus, Carpinus, Ulmus, Zelkova, Pterocarya, Engelhardtia, Distylium, Parrotia and Liquidam-
bar. Sapotaceae, Celastraceae, Diospyros, and t. Nauclea are also present, but less abundant. On
top of the Meleto Clays a cold-humid period is seen in the increase of Picea up to 30%, while the
subtropical to warm-temperate elements are reduced in abundance. In the mid-upper part of the
overlying S. Donato Sands, herbaceous plants (Poaceae and Asteraceae including Artemisia) are
predominant. This assemblage suggests a major cooling event that could correlate with the
Praetiglian of northern Europe (ZAGWIN 1960; SUC & ZAGWIN 1983). At the top of the sequence
the increase in thermophilous elements (mainly Carya) testifies to a new warm-humid episode.

In the Montevarchi sequence the data show (Fig. 4) a progressive reduction of subtropi-
cal/warm-temperate elements that in the upper sequence are mainly represented by Cathaya and
Taxodium (BERTINI in press). Warm periods, basically humid but sometimes passing to dryer,
alternate with cooler and colder ones. In the upper part of the Oreno Silts and Sands an increase in
the herbaceous elements Poaceae, Cyperaceae, and Asteraceae marks a cold, mainly dry phase that
correlates with the beginning of the Eburonian of northern Europe (ZAGWLIN 1974).

Magnetostratigraphy The geochronology of continental sediments ra-
rely involves long time intervals, mainly due to the limited continuous sections and difficult
correlation with marine sequences. Therefore, the Upper Valdarno magnetostratigraphy has been
reconstructed by means of a composite polarity sequence from several sections.
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Fig. 3. Composite stratigraphic section of the Upper Valdarno first fluvio-lacustrine sequence. Pollen groups:
1. Subtropical/warm-temperate elements (Taxodiaceae, Engelhardtia, Myrica, Nyssa, etc.); 2. Warm-tem-
perate/temperate elements (Quercus, Carya, Pterocarya, etc.); 3. Cf. Cathaya and Pinus t. haploxylon; 4.
Pinus and Pinaceae worn pollen grains; 5. Temperate/cool-temperate elements (Tsuga and Cedrus); 6.
Cold-temperate and mountain elements (Picea and Abies plus Fagus and Betula); 7. Taxa not climatically
significant but often indicative of local edaphic conditions; 8. Salix and Alnus; 9. Mediterranean evergreen
(Olea, Phillyrea, etc); 10. Herbs; 11. Artemisia and Ephedra; 12. Hydrophilous plants.



