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PALYNOLOGY AS A STRATIGRAPHIC TOOL:
THE WESTERN MEDITERRANEAN NEOGENE RECORD

by
J.-P. Sue

The use in the Mediterranean Neogene deposits of palynomorphs (pollen grains 
spores and microplankton) is steadily increasing for several reasons:

— their abundance in a very large number of localities,
— their permanence along thick sections,
— their presence in marine, coastal and lacustrine deposits.
Nevertheless, to be successful as a stratigraphic tool, Palynology is to be employed 

with the greatest caution. Neogene palynological studies consider the chronologic 
succession of florislic elements from a qualitative and/or a quantitative point of view. 
The increasing number of pollenanalysed localities reveals very important floristic 
differences between provinces (even adjacent) and it is very dangerous to intend to 
establish suitable palynostratigraphic correlations without elementary precautions:

— establishment of palynological reference series in limited geographic areas,
— detailed bio- and chronostratigraphic calibration of these reference sections 

by independent methods (foraminifers, nannoplankton, mammals, radiometric 
datings, paleomagnetic measurements),

— quest of lateral variations according to environmental or drifting changes.
L. Benda (Benda et ah, 1977a and b; Becker-Platen et ah, 1977; Benda and

Meulenkamp, in press) established in accordance with the above-mentioned concepts 
a palynostratigraphic zonation from Late Oligocene to Earliest Pleistocene (six 
sporomorph associations) in the eastern Mediterranean region. The recognition of 
these sporomorph associations is chiefly based on the successive extinctions of 
“exotic elements“ and the progressive increase of modern taxa (herbaceous mainly). 
Such a palynostratigraphy must be limited to a reduced area avoid geographic distor
tions. One must point out the difficulty to provide elaborated informations about 
flora, vegetation and climate, botanic attributions being only given for the generally 
well-known pollen-types.

The botanic conceptual approach

The increasing knowledge of the modern world pollen flora allowed us to apply 
the Recent Quaternary pollen methodology which has been already successfully 
used in the Netherlands Plio—Pleistocene by W. H. Zagwijn (1960). According to 
the high diversity of the Mediterranean Neogene pollen flora, an unprecedented 
endeavour in pollen grains botanic determinations undertook sixteen years ago 
(Sue, 1976 and 1980; D iniz, 1984a; Bessedik, 1981 and 1985). Almost a hundred 
taxa (chiefly at the genus level, less often at the family one, sometimes at the species
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one) have been mentioned for the first time in the Mediterranean Neogene pollen 
flora, some of them were already known according to macrofloral remains. Neverthe
less, such an approach is not devoid of problems. For instance, it is generally impossible 
to exceed the genus level because of the high variability in pollen morphology and 
the possible presence of extinct species. Moreover, if the determination at the species 
level is sometimes available, its exact ecological significance cannot be entirely guaran
teed because of the peculiarity of the Neogene Mediterranean vegetational assemblages. 
A long period of investigations seems to-day necessary to overtop this obstacle and 
to reach a new step in the vegetational ecosystems reconstruction.

A consequence of this botanic way in determining is the establishment of detailed 
pollen diagrams just as those of the Late Quaternary. They constitute a paleobotanical 
document able to evidence the vegetational changes among which one must recognize 
those to be related to the climatic evolution (Cravatte and Sue, 1981; Sue and Cra- 
vatte, 1982; D in iz , 1984a and b; Bessedik, 1985; Zheng, 1986). The quantitative 
evaluation of the richness in pollen grains is measured for all the analysed samples 
and can be used to discriminate between different interpretations. Beyond the stra
tigraphic use of the successive extinctions* of climatically classified “exotic taxa”, 
I consider that conclusive palynological progresses for the Neogene Stratigraphy in 
the whole Mediterranean region will proceed from the paleoclimatic understanding 
of pollen analyses.

The Miocene record

M. Bessedik (1984 and 1985) applied for the first time this methodology to the 
Miocene deposits. He described the vegetational coastal ecosystems (Avicennia 
mangrove along shoreline, largely developped semi-arid open associations, forests 
with some tropical elements in humid places) of Lower and Middle Miocene and in
ferred a climatic (thermic as well as pluviometric) evolution from their respective 
representation. Nevertheless, this climatic curve which can be compared to the oceanic 
thermic continued curves (M üller, 1984; Vergnaud G razzini, 1984) cannot be used 
from a climatostratigraphic point of view because of its discontinued aspect and the 
low duration of the investigated sections. The Upper Miocene data are now too frag
mentary and partly contradictory. So, a climatostratigraphic pollen zonation of the 
western Mediterranean Miocene does not appear yet feasible.

The Plio—Pleistocene record

Six main pollen zones (P I, P II, P III, P IV—Pl. I, Pl. II, PL III) have been evi
denced for Pliocene and Lower Pleistocene from off-shore sections in Gulf of Lion 
and Adriatic Sea and from outcrops in southern France and northeastern Spain 
(Sue, 1982). The noted vegetational changes are referred to pluviometric (especially 
seasonal distributions) but also to thermic variations. Climatostratigraphic relation
ships have been proposed with northwestern Europe (Sue and Zagw ijn , 1983; 
Zagwijn and Sue, 1984) then extended to southwestern Europe (D in iz , 1984a).

Date and sequence vary from place to place.
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From approximately —2.3 Ma (Late Pliocene), it is possible to date fields (in
side the chronologic intervals independently defined) by reference to the glacial—in
terglacial northwestern Europe pollen curve (Zagwijn, 1982). So, several sections in 
southern France, northeastern Spain and southern Italy have been chronologically 
calibrated with a high level o f precision (Sue, 1982; Brenac, 1984); Combourieu— 
N ebout, in preparation). The climatostratigraphic correlations are based on the 
correspondance both in northwestern Europe and northwestern Mediterranean region 
between forest phases (interglacial or interstadial) and open vegetation phases (glacial; 
respectively tundra-like and steppic associations).

Before this period characterized by Quaternary-type climatic cycles, climatostrati
graphic correlations (local and between south and north Europe) are more difficult 
to establish according to the high diversity of the Mediterranean vegetation and to the 
low effects of the first Arctic coolings in the Mediterranean region (Messinian to 
earliest Piacenzian —Fig. 1). For instance, pollen diagrams from humid localities 
(from an edaphic point of view: Garraf 1, Autan 1, Rio M aior; from a climatic point 
of view: coastal Alps) reveal the passage between pollen zones P I and P II (which 
occurred just after the disappearance of Globorotalia margaritae) and even for some 
of them the secondary fluctuations inside P I pollen zone (Fig. 1). Pollen diagrams 
from less humid localities (Languedoc: Cap d’Agde 1) or from dry regions (Southern 
Catalonia, Algeria) only reveal minor changes even not at all (Fig. 1). In fact, the 
first kind of localities was rich in “exotic elements” which were sorely affected by 
the successive decreases in moisture and probably in temperature.

Moreover, regional correlations are also difficult to establish due to the vicinity 
of very different biotopes.

To conclude, I would like to emphasize some ideas:
— in general, palynology must be more considered as a stratigraphic corre

lations tool than a dating tool;
— whichever method, palynology has now to overcome an essential problem: 

how to enlarge its space validity (from local to regional inference before the whole 
Mediterranean basin), i.e. how to appreciate and supervise the peleogeographic 
differences due to latitude, marine and continental influences, mountains vicinity, . . . ;

— the climatostratigraphic method seems to be more utilizable in the recent 
periods (Pliocene and Quaternary, precisely from Late Pliocene) because of the relative 
vicinity (at the difference of Miocene) of the cold source;

— for this approach, marine deposits seems to be more useful for general climatic 
reconstructions because the relative pollen diversity does not directly appear in rela
tion to the sedimentary paleoenvironments (sometimes, alas, to the preservation); 
moreover, such studies allow a direct confrontation with the other climatostrati
graphic methods (e.g. the isotopic curves).
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