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In order to correlate the Villafranchian chronostratigraphy it is necessary to have 
many series for which it is possible to date the successive steps of Villafranchian 
stratigraphy.

First, we shall examine two deposits, Montopoli (Tuscany, Italy) and Casas del 
Rincon (Spain), Middle Villafranchian in age, to have some firm points for the top 
of Lower Villafranchian. The Montopoli section is constituted by marine clays with 
Strombus coronatus (Middle Pliocene) covered by yellow-red sands with Ostrea in 
which the vertebrate Montopoli fauna was recovered. The yellow-red sands are deeply 
eroded; resting on them, in a deposit few kilometres away, begins the cycle with 
northern guest (Arctica islandica). For this reason we think it is possible to correlate 
the erosion on the top of Montopoli section to the Acquatraversan erosional Phase 
(3.4—2.5 Ma). This means that the Montopoli fauna was deposited in pre-Acquatra
versan time. Furthermore a paleomagnetic study by Lindsay et al. (1980) shows that 
the age of the Montopoli sands in very near to the Gauss —Matuyama paleomagnetic 
boundary (2.47 Ma) so the paleomagnetic age agrees with the stratigraphical one; 
A zzaroli et al. (1982) regard the Montopoli fauna as Middle Villafranchian. The 
Middle Villafranchian age of the Montopoli fauna is further supported by the Spanish 
deposit of Casa del Rincon (level Rincon 1).

The Rincon 1 fauna is characterized by the same faunistic elements as Montopoli 
(for instance the same Equus and probably the same Dicerorhinus, A lberdi and Bo
nadonna 1983, A lberdi et al. 1982) and is equally considered Middle Villafranchian. 
The series (50 m thick), situated in the Southern Spanish Meseta, is formed by car
bonate layers of a marshy and lacustrine environment and it is transgressive on other 
lacustrine series in which Ruscinian fauna was found. In the whole series close iso
topic measurements were performed (Leone, 1985) to determine the paleoclimatic 
trend of the deposition epoch. From the oxigén isotopic composition of carbonate 
layers and fresh water gastropods it is possible to build a paleoclimatic curve (Fig. 1); 
the comparison of this curve with Thunell’s curve (1979) for the Mediterranean 
paleoclimate shows that the sequence cold—warm (probably arid)—cold of Rincon 
is mirrored on Thunell’s sequence, in which the first cold has an age of 3.1 —3.2 Ma 
the warm stage 2.7—2.6 Ma and the last cold 2.6 —2.5 Ma. The Rincon 1 fauna is 
located in the second cold of the sequence while Rincon 2 — 3 just below the first 
one; the age of Middle Villafranchian fauna of Rincon 1 deposit is so fixed at 2.5 — 
2.6 Ma.

The problem o f Lower Villafranchian. The marine clays of Montopoli section 
are coeval to lacustrine clays of Upper Valdarno (Castelnuovo dei Sabbioni Group) 
in which only Lower Villafranchian fauna was found. According to Ly et al. (1982) 
the age of the beginning of the Lower Villafranchian is the age of Les Etouaires de-
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posit (between 2.6—-2.4 Ma). The Les Etouaires deposit is strictly linked to a big 
erosion following the Grand Nappe volcanic event (the same erosion almost totally 
destroyed the fibrous pumices deposit linked to the Grand Nappe), so that the 
sediments of the deposit, resulting from a big erosion, are constituted by elements 
of different ages. This is indeed the criticism of Ly et al. against the age (older than 
3 Ma) obtained by fission tracks by Chambaudet and Couthures (1981) and Bi- 
quand et al. (1981) on minerals from Les Etouaires deposit: according to Ly et al. 
(1982) these minerals derive from some eruption older than the Grand Nappe event. 
But in such a geological situation the fauna also may be older than the deposit itself; 
it may derive from older nearby deposits, destroyed by the erosion. In our opinion 
the age of Grand Nappe volcanic event, obtained by Ly et al. (1982) indirectly cannot 
date the faunistic assemblage of Les Etouaires; the 2.6 —2.4 Ma age may be the age 
of the deposit as a sedimentological unit and not the age of the different elements, 
organic and inorganic, of the deposit.

Anyway the age of Les Etouaires deposit cannot be considered as the beginning 
of Lower Villafranchian both fcr the geological reason mentioned above and because 
of the existence of other deposits, at least four in all Mediterranean Europa of Lower 
Villafranchian age, but older than 2.6—2.4 Ma according to their radiometric and/or 
paleomagnetic ages.

The Vialette deposit (France) is concordingly considered Lower Villafranchian 
as it contains some typically Villafranchian animals as Cervus pardinensis and Di- 
cerorhinus jeanvireti; it was reported by Bandet et al. (1979) to have a 3.3 Ma K/Ar 
apparent age (Couthures, 1979):, the dated samples show some alterations which 
caused almost certainly a loss of potassium. The age is thus questionable for two 
reasons: firstly the very existence of alteration at an unspecified time, secondly poss
ible hydrocarbon. The contamination of hydrocarbons in Neogene—Quaternary 
volcanites has been demonstrated in Italy (I. M. Villa, personal comunication) and 
Spain (Bonadonna and Villa, 1984). The hydrocarbons have a mass spectrum Ihat 
interferes with argon in all the masses between m/e=35 and m/e=45; for K/Ar 
measurements, the presence of isotope m/e=36 is very dangerous since the atmos
pheric correction and hence the age calculation is based on 36 Ar isotope. Bonadonna 
and Villa (1984, Table 1) show what may happen if hydrocarbons are not under 
control. The first column lists the K/Ar results obtained with a routine gas purifica
tion. The ages are in rather good stratigraphical order: indeed VH3 representing the 
base of the series is the oldest but ages are geologically meaningless. The second 
column shows the K/Ar ages of the same series (Las Higueruelas deposit, Spain) 
obtained with the special procedure described in Bonadonna and V illa (1984) to 
eliminate hydrocarbons: the results are clearly different. This problem is not men
tioned for the Vialett eand Les Etouaires measurements: so we think that the published 
age of Vialette may possibly be only a minimum age for the deposit; furthermore 
pollen stratigraphy (Le G riel, 1983) states that the age of Vialette has to be older 
than 2.7 Ma, so that, the age 2.6 —2.4 Ma for the Lower Villafranchian is contradicted 
again.

For the Vialette deposit we have another age (3.8 Ma , Savage and Curtis, 1970) 
which was contested by Bandet et al. (1979) because it contradicted the rodent bio
stratigraphy. The criticism of these authors is based on the age of La Juliana 
deposit (Spain) considered by Montenat and De Bruijn (1976) as Early Ruscinian 
and correlated to Late —Middle Pliocene (younger than Globorotalia crassaformis 
zone). After some researches in the field, in our opinion, the stratigraphy of La Ju
liana deposit is not so clear as M ontenat and D e Bruijn maintain. Moreover, the



88 M. T. Alberdi—F. P. Bonadonna

deposit was completely removed by agricultural activities and it is now impossible 
to subject it to a geological—paleontological revision. Furthermore, the definition 
of MN 14 and MN 15 (the rodent levels of La Juliana) in Spain is rather confused 
As it can be seen in Fig. 1, in the Tortosa area (San Onofre section) the level named 
“MN 14 or beginning of MN 15” by Aguirre et al. (1982) is found in a swamp sedi
ment overlying the Globorotalia crassaformiszone, i.e. MN 16 b (also note that the
top of the Globorotalia crassaformis zone was found to be 2.1 Ma old in Vrica section, 
Italy). On the other hand, in La Gineta deposit (Jucar valley, Spain), MN 15 under
lies a conspicuous discordance (Ibero — Manchega I) which in turn underlies the 
Casas del Rincon series (Fig. 1).

In the latter series, rodents are only found in MN 16a and MN 16b (Early and 
Middle Villafranchian respectively, Alberdi et al., 1982). The age of the entire series 
was determined by isotope paleoclimatology (Leone, 1985) to lie between 3.2-3.3 
and 2.6—2.5 Ma. Furthermore, the isotopic record of the marine clay sequence of 
San Onofre (G. crassaformis zone, also analyzed for paleomagnetism) indicates that 
the age of San Onofre is probably intermediate between the Ibero — Manchega, 1 
discordance of La Gineta and the Rincon 2 — 3 level. Indeed, the paleomagnetic 
sequence of San Onofre shows a short normal episode at the beginning, a long reversal 
episode in the central part of the series and a new probably normal episode at the end. 
This palaeomagnetic sequence probably corresponds to the Mammoth reversal subzone 
(3.07 — 3.17, McDougall, 1979; 3.05 — 3.15, M ankinen and D alrymple, 1979) in 
good agreement with the inferred age of G. crassaformis zone and the palaeoclimatic
sequence. .

Given this status of uncertainty for the age of La Juliana deposit, we think that 
Bandet et al.’s criticism of the 3.8 Ma age of the Vialette deposit is totally ground
less. In our opinion, the age of Vialette is equal to or older than 3.3 Ma.

To define the age of the basis of Lower Villafranchian there are other deposits 
for which there are chronological data: two in Italy (Triversa and Poggio Mirteto) 
and one in Spain (Las Higueruelas).

For Triversa (Fornace RDB near Villafranca d’Asti) paleomagnetic measure
ments are reported by Lindsay et al. (1980), who argue that the fossiliferous deposit 
was formed between the Kaena and Mammoth reversal subzones of the normal Gauss 
zone, that is between 3.17 and 3 Ma.

We have the following data for Poggio Mirteto (Rome) (Fig. 2):
1 the lignitiferous clays of vertebrate deposit are heteropical with Middle 

Pliocene marine clays (Globorotalia crassaformis zone);
2 in the marine clays there is a volcanic ash level dated by K/Ar and fission tracks 

methods: the most consistent age is 3.32 + 0.30 Ma (A rias et al., 1981);
3 Paleomagnetic results on marine clays only show reversed magnetization, 

i.e. the series was sedimented during a reversal (A rias et al., 1976).
The combination of the above results shows that the Poggio Mirteto deposit is 

older than 3.0 Ma: it may have been deposited during the last part of the Gilbert 
reversal zone (i.e. older than 3.41 Ma) or during the Mammoth reversal subzone 
(3.17-3.0 Ma.)

In Las Higueruelas deposit, of Lower Villafranchian age (as shown by the presence 
of Hipparion rocinantis),K/Ar ages were obtained for the bed (4.85+0.45 Ma, for 
volcanic bombs (3.82 +  0.34 Ma; 3.52+0.45 Ma) and for lava flows coeval to the 
deposit (B onadonna and Villa, 1984, Table 1); the volcanic bombs were indeed
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found mixed to the fossils. These ages show that the age of Las Higueruelas deposit 
is surely older than 3 Ma; for the age of the bombs we may infer an age cf 3.5 Ma.

The Las Higueruelas fauna is typified by the presence of Hipparion rocinantis; 
in Europe, this is the last form of this genus and it is followed by the appearance 
of Equus. In Italy, on the other hand, Hipparion rocinantis was never found; the latest 
italian Hipparion (probably crassum) was found in the Casino deposit (Tuscany) of 
pre-Villafranchian age. Almost the same happens in France: the reis a Hipparion 
(probably rocinantis?) in the Roca Neyra deposit but it is found together with Equus 
stenonis teeth (Eisemann and Brunet, 1973) and the geological setting of Roca Neyra 
deposit (it may be constituted by two different levels) is not so clear. Our opinion is 
that the two forms (Hipparion and Equus) cannot coexist for ecological reasons; so we 
think that either Roca Neyra faunistic assemblage results from mixing together dif
ferent stratigraphical levels or that in Roca Neyra part of the present fauna is reworked.

As we have seen, for the age of the beginning of Villafranchian we have at least 
three dated deposits, and all the data are in good agreement, indicating an age older 
than 3 Ma. On the contrary the young age (2.6 —2.4 Ma) of Ly et al. (1982) for the 
beginning of Lower Villafranchian not only disagrees directly with the age of the 
other Lower Villafranchian deposists but also indirectly with the age of some dated 
deposits with Middle Villafranchian fauna such as Montopoli in Italy and Rincon 1 
in Spain.

Considering all this evidence we believe that the age of 2.6—2.4 for the Lower 
Villafranchian is implausible. That young age is based only on one deposit, geologically 
ill-defined and only indirectly dated. We reaffirm that the beginning of Villafranchian 
should be older than 3 Ma (probably nearer to 3.5 Ma).
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