open
vegetation

Ciclo glaciale/interglaciale

Fusco, 2007



Distribuzione della vegetazione nel Pleistocene inferiore

Leffe

o Lamone

' Mixed deciduous forest
(Quercus dominant)

- Warm-temperate humid forest
(Carya dominant)

Mountain cool and humid forest
(Picea, Tsuga)

Open vegetation (Artemisia,...)

Fusco, 2007






Forest vegetation Open vegetation

Subtropical humid to Altitudinal
temperate forest forest

GELASIAN
MATUYAMA

e —
N

= S
[TTTT
1=

[z |

PMCENZMN‘

2ANn.1n
fCAUSS
MNNWBEMNNWBO MNN16b—17

LEGEND

.99 Oxygen isotopic
stage

PLIOCENE

3n.1r3n.1n 2Ar

LITHOLOGY
Clays

Clayey sands

Sandy clays

ZANCLEAN
GILBERT
MNN 12

Sands

Laminite

N
=

§
|

0 10 20 30
PV Ry L L

3n.4n 3n.3r 3n.3n3n.2r

[

[
} |
10 20 30 40 50 600 1020 0 1020 304050 0 102005 05
L | L Ly bud”

b
[ é Calcarenite
0

5 0 10 20 30 40 50 600
P B | VS Y O oy P B | v B

Da Bertini, 2001




INTERGLACIAL

Sub tropical
humid forest

Altitudinal Deciduous
coniferous forest
forest

INTERGLACIAL

TRANSITION
Colder and
still humid
Decreasing T
Increasing T°

Aip s
puD JoUIDM
NOILISNWSL

Open vegetation

GLACIAL

GLACIAL

max T

max Pmm INTERGLACIAL

Sub tropical
humid forest

INTERGLACIAL

Altitudinal Deciduous
coniferous ! forest

Decreasing T
Increasing T

forest

GLACIAL

GLACIAL

Decreasing

S oo — Temperature

- — Humidity

Da Bertini, 2001



Piacenziano- Valdarno superiore (Italia centrale)
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Ricostruzione integrata macro- e microflorstica
per i siti dell’ltalia centro settentrionale(Bertini &
Martinetto, 2008; Bertini & Martinetto, 2010)
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Impact of short-term climatic events on latest Pliocene land settings

and communities in Central Italy (Upper Valdarno basin)

Adele Bertini®*, Maurizio Magi®, Paul PA. Mazza?®, Séverine Fauquette

b

*Diparimento & $oemre delle Teare, Unhversis df Brenze, Wz © Lo M 4, 50021 Firenze, lhaly

b nchitut des Srien s de (8 wobuion, UAE CNES 5554, Univarsts Montpellier 2, Ploor Fugéine Beteillon, 34005 Montpellier cadex 5, Franoe

ARTICLE

I HF O

ABSTRACT

Article history:
Availahle cnline 23 Jume 2009

The Upper Vakdamo (taly ) Plio-Pleistocene continental deposits record the latest uniform sulbtropical
humid conditions and the swocessive climatic signature of glacial finterglacial cycling The palymol ogical
amnd sedimentological analyses on the Poggio Rosso alluvial plain sediments reveal two major climatic
fhectwa tions correl ated o a glacialfinterglacial oycle just belore the Plio-Plelstocene bownd ary. The glacial
phase, indicated by the expansion of herbs as well as by ephemeral streams associated with calcareous
palaeosals, extends from the base of the suocession and culminates close to an impressive mammalian
bome accumidlation dated at LET Ma The msoclated increasing aridity had severe consequences on the
faunal communities, inducing the migration of open plain dwellers and the trapping of other residents
arownd & few residual shrinking water bodies. A cooperative Pachyoroous breviosmi clan acted as
regulator of game populations debdlitated by drought. Previous research indicates that hyenas were also
the majer bone accumulators. The Bllowing moebter and warmer interglacial phase ca L33 Ma is
documented by arboreal taxa and hydomorphic palaessok in a floodplain crossed by migrating
perenndal. sinuous streams. The Climatic Amplitude Method calculated mean anmual temperatures
arownd 12.5-14 °C and mean annwal precipitation arownd 00 mm, with a mimmuem of 400 mm during
the glacial phase and 15/16-19°C and 750-1200 mm during the interglacial phase. The reconstruction
reveals higher mean anmual temperatures and precipitation during the interglacial as compared to the
present-day climate. During the glacial conditions werne similar to today's in all but lower preci pitation
values were reached during the acme drowght phase just albove the fossiliferous bed Poggio Rosso
documents the ecologlcal consequences the bulldup of the Apennine chain had under the effects of the
latest Pliccens global climatic changes It therefore represents one of the first signals of the patc hiness
that, since then gradwally increased leading to the eventuwal habitat fragmentation typical of the late
Peistocene |andscapes.

& 2009 Ekevier Lid and INQUA. All rights resemved




— et A B e T P

L e,




Hydromorphic palaeosol in floodplain
sediment (FA1)

limi e sabbie del T. Oreno

Calcic vertisol in a clayey

bed of floodplain FA1 sediments.
Note argillic B-horizon and stage Il
carbonate morphelogy with vertical
calcareous rhizocretion and angular
to subangular blocky clay fabric.

Dessication craks in FA2
fine flocodplain sediments.

SECTION SAMPLED FOR PALYNOGY

Reworked rounded carbonate nodules
(ephemeral channel sand; FA3)

Pedogenic slickenside surfaces in blocky
soil aggregates (calcic vertisol)

Fa1-FA4 lithofacies m rhinoceros carcass vy~ desiccation cracks
EWUQH cross bedding ) bone accumulation v bioturbation

epsilon cross bedding W slickensides | paleocurrents
[E=]norizontal bedding "« iron oxide nodules & e debris
grading iR }{ ‘{ mottling CV calcic vertisols

== o - ot Poggio Rosso, Valdarno Sup.

|:| massive silty clay e, carbonate nodules (calcrete)
E silty clay marls P petrocalcic horizon(calcrete)
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B. Scenario
ricostruito
per il sito di
Poggio
ROSSsO
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fase
interglaciale
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guidati dall’obliquita ma sovrapposti

Valle di Manche ; modificato da  ai cicli caldo/secchi—freddo/umidi
Capraro et al. (2005). precessionali.



Ma Q. ; 0 : Change in duration  Reduction in times
Valle Ricca, 2.5-3 cycles Olduvai ta Reunion 057=>01Ma
Stirome, 3 cycles 08 =>012 Ma
Pietrafitta, 27 cycles 1.7 == 008 Ma

senbee, 5 cycles 0.2 Ma

Mizerna, <1cycie A6 == 0.03-0.03 Ma

Lieth, B-10 cycles > 1.5 =>0.33-0.41 Ma

Bawve- |Wena-

Cromeranc || - :
lian ¢ |pian g nlan g.

Fig. 8. Resvivion of ihe dumiion of 2 sefes of GOS sites. For Senéze acoonding bo Roger =lal. (2000) Fulynostmilgraphy of ihe Netherlands soconding 1o Zagwijo § 1996 g.= glaclal, L = inerglcial, o =complex.

Fig. 0. Révivion de [a dunée f uo= séris de 3ies GOS. Pour Senées selm Foger =i al. (2055, Falynoirailgrphis des Pays-Bas telon Zagwijn { 19951, g, = glaciaire, L = inbenglacire, ¢ =complexs.

Eccentricita

open
vegetation

Obliquita

WE-Ta [AN) i @ iomvernmha e 2p anie gy sl OVE




Foresta a Vegetazione erbac.-arbust.
Querceto misto Juglandaceae Tsuga Foresta a Picea con Artemisia ed Ephedra
p— | | . | B
=l 4 \
60 « N Pollen
S=r ' m) 1008 Plcea + Tsuga
51 te1s y r
c 48 <23
45 el e
Fifa— L) "5
c17
H = ;; <15 Lol
2971 <13 1 m
" 24— rell
74 = L3
12 s
i i = < 11—
u 0= cl b7 - a B Lo
- / . . 1
1/ Rio Piolo 2 48
4 ")1 / o-
L ‘] / Foresta a Vegetazione erbac.-arbust.
U Querceto misto Juglandaceae Tsuga Foresta a Picea con Artemisiaed Ephedra
L E 3 ba9 w - 3ﬂ m_ - - 3ﬂ -
70+ b47 | L=t
67 “bas
0 3 o 4
Qs g 52
- 2 :,3: - g | L33
:: “b31 o
2] b i
* 37 b25 Lz —
, S 7 54
'} 28 b19 = 23
m | | s=n & ]
- 19 Fb13 —_—
155 b1 4 _
._ui:.; ::; [ L2 “
SR -
0 bl
-]
o) s i Rio Piolo 1
g t Foresta a Vegetarione erbac.-arbust. 1 i
o= | Querceto misto Juglandaceae Tsuga Foresta a Picea con Artemisia ed Ephedra ]
B | 1 S| I | IS | IS & | |
h| ;s
.| s ad3 7 rEvy —
-, 241 m‘
L :;,l T ~ad9
s e
B o - o
2,5 229
- 5987 a2
56,5 azs
s251— a2y I 52
g s a2l
“us— a9
¥ al?
o M= >
325 al3 / H
‘n 285 a1 r
e =2 M 40 60 3.0
A S )
* se=ls
Pliocene = 'y — '3 P
(mi) . .
Argille grigio-azzurre Rio di _ )
atratti sitese Castiglione 37 = comparsa df. balfica

¥ = primo picco di N. pachyderma sn.
(dati biostratigrafici VAIANI, 1996)

8 = livello sabbioso i

Da Fusco, 1996, 2010



(@] O
= +—
mJ% o
32 <
c 9 o
3 S ©
5 °© N
O]

Strong cooling

suolpuIalp (1salof
$noJafluod o) addajis- 3sa10f snonpidraQg

100 ka
|
41 ka
|

Juawiysiianodwii 213s140[f anissaibo.id

3.0-3.2 Ma
significant 180
decrease
3.5-3.7 Ma
180 jncrease

glaciation
4.5 Ma cooling

5.3 Ma Zanclean

transgression

NVINOI \\ z<_m_m<4<@o NVISVI3O| NVIZNIOVId NV3ITONVZ
dAN3001SI31d 3AN300I'1d
AdVYNH31VYNO AN3dOO04N



http://www.botanik.uni-bonn.de/conifers/pi/ca/2.jpg

7

Uso erroneo delle
scomparse floristiche
locali per ubicare
stratigraficamente le
diverse successioni

Zone di associazione

Ecobiostratigrafia

inctions of the Magra—Vara Valley deposits

Synthetic pollen diograms

Local
vegetational
0

VILLAFRANCHIAN

. RUSCINIAN

MIDDLE Uu P P ER

POST—E.C.

Bertoldi et

TIBERIAN

PRE—

TIBERIAN

al. 1994




enziale

ODP Hole 1072A

Palynomorph
concentration
/mhk1000
3530252015105 0 40 30 20 10 O

P.D G:P

Uil I |
5;»3(8' % R e e T e ODP Hole 1073A

1.1Ma — . 5 g g """""t“-,_, 5 S, ¥ Palynomorph

- - . My ik, 3 concentration P:D G:P

ke~ ~ - .y — . e A, /mi*1000
. s . - M Vil N 30 40 0 5 101520253035

— 148 ka

0.9-1.7 Ma— PP4(s)

G lacoid Di
[] Gonyaulacoid Dinocysts . | N, . . \ ; e
B Protoperidinioid Dinocysts : ) . W . =) ¥ ., et
] Polien and Terrestrial Spores e ' P \ TR . N

P:D
GP

Vertical Exaggeration
(topography) ~21x

Da McCarthy et al., 2000




B

™ j Transgressive Systems Tract: Very high concentration,

Palynological Signature of Systems Tracts

Highstand Systems Tract: Low P:D, High
G:P; Moderate concentration; Low pollen diversity
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Sequence Boundary: Low to moderate concentration, strong
taphonomic alteration: High G:P, High P:D
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Integrated analyses of litho- and biofacies i a Pliocene cyclothemic,
alluvial to shallow marine succession (Tuscany, Italy)
Découpage sequentiel d’une succession pliocene (Toscane, Italie)
de milieu alluvial 4 marin peu profond d aprés les analyses
intecgrees des litho- et biofacies
Marco Benvenuti *, Adele Bertini®, Cristina Conti ®, Stefano Dominici **

Mo di Swria Naturale, Segione di Gedoagla ¢ Paleonitologia, Universigd & Firenge, via La Pim 4, 50121 Firenze, Taly
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Available online 13 March 2007

Abstract

Lithofacies analysis of the upper part of the Pliocens sucoession of the Valdelsa basin (central [taly) unravelled a number of depositional
envimonments, mnging from alluvial plain to coastal, to marine. Strata are aranged i a hiemrchy of elementary and composite unconformity-
boumded units. A palaeoecological study of macm- (molluscs) and micmfossils {pollen, dinocysts, formminifera) allowed to finely recomstruct sub-
envimnments within fine-grined terrestrial, coastal and marine deposits and thence to track the spatial and temporal change of physical conditions.
The stacking pattern of sedimentary units highlights the lateral switching of onshore-offshore gradients and document s relative sea-level changes.
These umits are interpreted in a sequence stratigraphic framework. Elementary depositional sequences ame armnged to form six composite
depositional seguences, in turn encased within two major synthems. This hierarchy of unconformity-bounded sedimentary units suggests that sea-
level vanation has oceurmed at different ime-frequencies. Glao o-eustasy and active tectonism are discussed as the main foreing factors regulating
the different scales of sedimentary cyclicity.

i 2007 Elsevier Masson SAS. All rights mserved.

Risume

L'analyse des lithofacies de la partie supéricune de la succession Pliocéne du bassin de Valdesa (Rtalie centrale) a mévélé un certain nombre
d'envimommements de depot, de la plaine alluviale a cotier, puis marin. Les dépots sont amanges selon une higrarchie d mités elementaines et
compostes, délimitées par des inconformités. L'analyse paléndcologigue des macro-{mollusques) et microfossiles (pollen, kystes de dinoflagellés,
foraminiferes) a permis de reconstruire de maniére deétaillée les sous-environnements des dépots terrestres & matériel fin, cotiers et marins, et minsi
de retrmcer les changements spatisux-temporels des conditions physiques. En terme spatial, cette analyse multidisciplinaire permet de retracer de
maniere precise les grdients emvironnement iy ayant comnecte les planes alluviales s miliews de plateforme. La vanation temporelle de ces
gradients, mise en évidence par la superposition des différentes mngées d' umités sédimentaires, documente les changements du niveau marin relatit
ayant en liew i différentes fréquences de temps. Les eycles sédimentaires sont insérés dans un modéle de séquence stratigrmphigue et contienment
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COL

Fagus, Picea, Tsuga (877)

PIN

Pinus and
all other pinaceans (10,814)

POAC

Poaceae (5,060)

HER SAL

All other herbs (36 taxa) (2,149) Chenopodiceae (2,975)

Bertini et al. 2005
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A new approach for palaeoaltitude estimates based on pollen records:
example of the Mercantour Massif (southeastern France)
at the earliest Pliocene

Séverine Fauquette **, Georges Clauzon®, Jean-Pierre Suc ¢, Zhuo Zheng ¢

@ Institut Méditervanéen d 'Ecologie et de Paléoérologis, UPRES-A CNRS 6116, Case 451, Faculté des Sciences de Saint-Jérdme,
13397 Marseille cedex 20, France
¥ CEREGE, UMR CNRS 6635, Européle de I'Avbaois, BF 80, 13545 Aix-en-Frovence cedex 04, France
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69622 Tillsurbanne cedex, France
9 Faculty of Geology, Zhongshan University, 510273 Guangzhou, China

Fecerved 16 October 1998; revised version recetved 30 March 1999; accepted 8 April 1999

Abstract

The altitude of the Mercantour Massif (Southern Alps. France) during the earliest Pliocene has been estimated using
a new quantification method. Instead of classical methods using geomorphologic cnitenia, our method uses biogeographic
and climatologic criteria: composition of the modern vegetation belts in the European and pen-Mediterranean mountains,
and Pliocene annual temperature estimates obtained from fossil pollen data. The climatic transfer function mdicates for
the coastal earliest Pliocene of the studied area a mean annual temperature of 16.5°C. Such a temperature today occurs
at 38.5°N latitude in the Mediterranean region. The relation established by Ozenda between the present-day vertical and
latitudinal vegetation assemblages evidences a sluft of on average i Western Europe. 110 m in altitude per degree n
latitude. As a consequence, 1t 15 possible, taking into account that the Pliocene lapse rate was almost sinular to the modern
one, to estimate the munimum altitode of the massif at the earhiest Pliocene. The so-obtained palacoaltitude estimate 1s
close to that obtained with the geomorphological method: the Mercantour Massif was almost 2000 meters high at the
earliest Phiocene. © 1999 Elsevier Science B.V. All rights reserved.

Eaywords: altitude: Southern Alps: lower Pliocene: pollen: climate: seomorphology
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Messinian vegetation maps of the Mediterranean region using models
and interpolated pollen data

Cartes de végétation de la région méditerranéenne au Messinien
d’apres les modeles et les données polliniques interpolées

Eric Favre ™, Louis Francois ®, Frédéric Fluteau ¢, Rachid Cheddadi®,
Lysiane Thévenod®, Jean-Pierre Suc®
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Place Engéne-Batailion, 34095 Montpeilier, France

Received 10 September 2006; accepted 16 December 2006
Available onlineg 23 March 2007

Abstract

This study proposes o compare the outputs from the CARAIB vegetation model forced by results from the LMD General Circulation Model
with interpolated pollen data { Kriging method) from the Mediterranean region during the Messinian, The vegetation maps that have been obtained
represent distinct phases of the salinity crisis: before the crisis and during the marginal evaporitic phase (interpolated map), and during the
complete desiccation phase (simulated map). However, they are comparable in terms of vegetation density and agree on a strong contrast between
the Northern ( forest vegetation ) and Southern (open vegetation) Mediterranean regions. Main differences concern the type of forests in the northem
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“ Dopo ventianni, 0ggi, nel'salotto rivive con profumo
d'artemisia e mentastro e di'cotogna tutto cio che fu. Mi
specchio ancora nello specchio rotto rivedo I finti frutti

d'alabastro... ”
Guido Gozzano
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| valori isotopici sono
legati al
clima/ambiente???

Da Ricci, 2010

Bellucci, 2007

...1 valori isotopici del travertini devono essere confrontati con altri
proxy paleoambientali/paleoclimatici come il polline
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Instead.. The process of precipitation is more complicated becouse the fast CO2 degassing and water evaporation.Gonfiantini has showed as...
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