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POLLINE

Introduzione alla metodologia




Hesse et al., 2009
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Pollen production per Pollen production per
Species flower (or male cone) inflorescence

Vallisneria spiralis T0 1 4k
Polvgonum bistorta* 6,000 2, B60,000
Sanguisorba officinalis 11,000 -
Fagus sylvatica 12,000 174,000
Calluna vulgaris 1 &, 000 -
Betula verrucosa* 20,000 5,453,000
Fraxinus excelsior 25,000 1606, 000
Carpinus betula 28,000 -
Quercus robur 41,000 555,004
Tilia cordata 44,000 200,000
Secale cereale® 537,000 4,241,000
Pinus sylvestris* 158,000 5,770,000
Aesculus hippocastanum 180, 000 765,000
Picea excelsa 500,000 -
Pinus nigra* 1 AR0, 000 -
Populus canadensis* - 5,800,000
Alnus glutinosa* - 4,445,000

¥ Super-producers



.. semi, frutti

Pianta madre

fitoliti



http://www.google.it/imgres?imgurl=http://www.gulliverblog.it/blog/wp-content/uploads/2007/04/albero.jpg&imgrefurl=http://www.gulliverblog.it/blog/conosciamo-gli-alberi-come-sono-fatti-e-le-loro-caratteristiche/&h=960&w=816&sz=193&tbnid=1lr9Z4Zw6Q1FQM:&tbnh=244&tbnw=207&prev=/images%3Fq%3Dalbero&hl=it&usg=__DbE5PvjpqQ9_IzSCZjRw7wTF8Ek=&sa=X&ei=aLMgTM_PNNTFsgavu8XeDg&ved=0CBwQ9QEwAA

Q)ejeji, I cinicilisi vollinica 2 di gran lunge il oitl imooriani2 nzigelg a2
dldasigir4lanz el2lla flopa, dzlla vagaiazionz 2 dagli aimaizi da) desdeie

1) i granuli

i dimensioni (es.

2) i granuli polli
dalle piante madri

foglie, semi, frutti,
corrispondenti;

3) i granuli pollinici’ sono' estremamente resistenti e possono essere trovati
in depositi nei’ quali’ altri’ tipi di fossile sono stati diageneticamente

distrutti;

4) i granuli pollinici possono essere recuperati in grande quantita;



getation, total specific compositic
Plant communities

Pollination
ecology

Accumulation/destruction of deposits

" Pollen preservation and destruction
Pollen content of deposit
4 Pollen content of sample

Pollen content of preparation
_Pollen count, spectrum, diagram




germinating pollen

pollen
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\ petal
eqq cell Ca ovary
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Le piante presentano diversi
meccanismi attraverso i quali il
polline liberato dalle antere
puo giungere allo stimma
adatto.

Il trasferimento del polline
viene effettuato tramite
diversi agenti: il vento,

I'acqua e gli animali.




- Impollinazione

\oR ™ I'xl"x_;?:ﬁ;ﬁiijf; SIS oo Impollinazione anemofila
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Le piante producono
grandi quantita di
polline che é liberato
come « pioggia
pollinica »




Dimensioni dei granuli comprese
tra 10-25 pm nelle Angiosperme

Granuli troppo piccoli non
riuscirebbero, travolti dalla
corrente d'aria, a contattare
efficacemente lo stimma e cosi
granuli froppo grossi si
depositerebbero al suolo con
notevole rapidita .

Gimnosperme: in media 30-60 pm
ma talvolta anche > 100 tm




Impollinazione

Impollinazione idrofila

N Effettuata da poche
piante acquatiche :
Zostera,
Ceratophyllum,
Zannichellia




Polline:

MALVACEAE

ibiscus heterophyllus Vent. subsp. heterophyllus

»>processi
superficiali
(verruche, spine,
ecc.: una
superficie scabra -
favorisce
|"adesione ai peli
ed al corpo degli
insetti

»Dimensioni
abbastanza
cospicue (30-60
Hm)

Impollinazione
mirata, poco il
polline prodotto
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POLLEN DISPERSAL MODEL

{din)
n=Ne

n = Pollen accumulation at “d”
N = Polien accumulabon at *0*
d = Distance from “0°

A = Mean Dispersal Distance
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a pioggia pollinica
consiste di  diverse
componenti principali:

CT. Componente dello
"spazio del tronco”.

CC. Componente della
copertura.

cr. Componente
“pioggia”
Cl. Componente locale.

w. Componente
secondaria.



Zione e dispersione del
polline

Regional
Cr, Cc in part

’
Extra-local
Ct in part,
Cw in part,
Ccin part
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Jet Stream

Prevailing
westerlies
Pollen

Production

& Pollen
Transport

> ® @
<0

Legend

Bisaccate pollen (eg. Pinus)
Triporate pollen (eg. Betula)
Tricolpate pollen (eg. Quercus)
Dinoflagellate
% Benthic foraminifers

# (> Planktonic foraminifers
Dinocysts (gonyaulacoid)
Dinocysts (protoperidinioid)
PreQuaternary palynomorphs
Ice rafted detritus
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LIMITS OF MODERN POLLEN FALL

RELATIVE ABUNDANCE (PERCENT)

Neves effect



SIZE RANGES OF POLLEMN AND SPORES

Most magaspores
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»Ph > 6 non favorisce la conservazione del polline

»>Polline soggetto a degradazione: fenomeni di sotto- o
sovrarappresentazione
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Grand Canyon

Bosco di ginepri, Artemisia
tridentata, abeti,
Pseudotsuga, pini.




Coproliti

Feci
organ

Sono una forma c
fossile che puo essere
utilizzata per ottenere
informazioni sulla dieta
del loro produttore e
subordinatamente sulle

condizioni ambientali
circostanti.



Depositi carbonat

et al, 1994
achs & Julia, 1994
Vermoere et al, 1999

Prime analisi nei travertini
(Bertini et al, 2008; Ricci,
2010) hanno dimostrato che:

-polline e ben conservato

-polline & presente in basse
concentrazioni e solo in
alcune facies
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Lang distance traval

Crown space:
25 000 grains cm-2 yr-2 Y

Trunk space:

Percolation water:
160 grains yr-}
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Tecniche di

Morfologia
pollinica 2
analisi




Quercus

Pinus

Poaceae

Charcoal s==fp

»

- Mushroom = d|
spore - \‘:‘/

Plant A

remains

Pine pollen
viewed from
above




Morfologia pollinica
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http://www.seillevalley.com/IdentifyingPollen.htm
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Nelson Lake, Kane County lllinois
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Stirone (Bertini, 2001)
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Pollen groupings

GROUP FLORAL ELEMENTS MODERN CLIMATIC AND ECOLOGIC SIGNIFICANCE
Megathermic taxa living under moist or dry conditions.

Subtropical humid foresttaxa |Taxodium /Glyptostrobus  type (main|Mega-mesothermic trees living under a climatic regime with a small
component), Nyssa, Myrica, Arecaceae,|range of temperature and abundant and well distributed rainfall
Clethraceae,Cyrillaceae, Engelhardia |throughout the year. (Humid subtropical climate).
Sciadopitys, Sequoia, Sapotaceae,
Distylium, ...
Temperate broad-leaved|Quercus, Carya, Carpinus, Ulmus |Mesothermic trees living under a climatic regime with adequate
deciduous forest taxa Zelkova, Tilia, Acer, Pterocarya, |precipitation in all months. They withstanding a strong annual
Juglans, Fraxinus, Buxus, Liquidambar, |temperature cycle with a cold winter season and a warm summer
Parrotia, Castanea, Celtis, ... season. (Warmer continental and humid subtropical climates).
Sclerophyll forest taxa Quercus ilex type, Phillyrea, Olea
Pistacia, Cistus,... Xerophilous hard-leaved trees and shrubs, which are typical of
regions with a wet winter and dry summer. (Mediterranean climate).

Cathaya + Pinus haploxylon [Single components Cathaya is a mesothermic gymnosperm now restricted in the

type humid, warm-temperate to subtropical areas of the China. Because
its elevational range (between 1,200-1,800 m) it occurs in an
ecotonal type between the sclerophyllous and deciduous broad-
leaved fo

Pinus + Pinaceae saccatae|Single components The genus Pinus includes numerous species with different

indeterminable ecologic and climatic requirements, since the latter cannot be used
given the difficulty of pollen grains determination below the genus
level.

Tsuga + Cedrus i Mesothermic and meso-mic
elements) which demand hu

Abies and Picea + Fagus and|Single components

Betula Microthermic needleleaf, coniferous trees (Abies and Picea
They are the dominant plants of the boreal forest, corresponding
to subarctic and cold continental climates characterized by cold
summer and long winter with + yearlong humid conditions. The br

Other Arboreal taxa Alnus, Salix, Platanus, Populus plus|Taxa not climatically significant, often indicative of local edaphic

indeterminate and indeterminable pollen|conditions
grains.

Steppe taxa Artemisia (main component)+ Ephedra Grasses associated with a semi-arid continental climatic regime. In
the steppes of the middle-latitude winters are cold and dry and
summers warm to hot.

Other non arboreal taxa Asteraceae (excluded Artemisia |Coast-line vegetation which indicates dry climatic conditions.

Poaceae, Chenopodiaceae,|Cosmopolitan taxa.
Caryophyllaceae, Brassicaceae, Apiaceae,

Cannabaceae, Knautia, Cistaceae,

Convolvulaceae, Ericaceae,

Euphorbiaceae, Ranunculaceae,

Fabaceae, ...




Forest vegetation Open vegetation

Subtropical humid to Altitudinal
temperate forest forest
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T, (°C) P, (mm) T, (°C) T, (°C) EIPE (%) ollen

Age Depth phases

(Ma)
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Fig. 4. Climatic evolution at Stirone during the Pliocene (between ~5.1 and ~2.2 Ma) reconstructed from pollen data. Five climatic
parameters have been estimated: mean annual temperature (T 4 ), mean annual precipitation (P, ), mean temperature of the coldest month (T¢),
mean temperature of the warmest month (Tw) and the ratio actual evapotranspiration/potential evapotranspiration (E/PE) which reflects the
available moisture. The oxygen isotopic stages are shown.
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Figure 2 Generalized human-impact diagram for the province of Skane, southern Sweden, based on the pollen record from
Bjarsjtholmssjén. Major indicator pollen for a, alder carr; b, broad-leaved forest; c, late migrating trees; d, light-demanding trees; pine
(Pinus) assumed by the author to be long-distance pollen; e, general human-impact indicators; f, pastures (Plantago lanceolata=
narrowleaf plantain) and arable fields (Cerealia = cereals). Phases of human impact increase (expansion) 1 to 4 were later correlated to
the following archeclogical periods: 1. early Meolithic, 2. middle Neclithic, 3. late Bronze Age, 4. late Iron Age. From Berglund BE (1969)
Wegetation and human influence in south Scandinavia during Prehistoric time. In: Berglund BE (ed.) impact of Man on the Scandinavian
Landscape During the Last Post-Glacial, pp. 9-28. (Oikos Suppl.).
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Hordeum ——— -
Triticum — — ------
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Linum ustabissimum -
Fagopyrum -
Vicia faba —— ===

of. Cannabis —— - -

Centaurea cyanus ——

Fallopia convehwilus
Lychnis-Agrostemmartype =———-==== =====- —_—

Sclemanthus annuus - - === spmmms  meme==.
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Cruciferae -
Compositas tubulifloras

Compositae liguliflorae
Gmineaﬂ I
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—
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—
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I
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A Winter cereals B Summer cereals and root crops

C Fallow land D Wet meadows and pastures

E Dry pastures (heaths, etc.) F Hudewald (grazed forest)

G Footpath and ruderal communities H MNatural communities (esp. bogs)
Figure 4 The principal anthropogenic indicators in pollen diagrams and their occurrence in various farming contexts for northwestern
Europe (north of the Alps). The frequency of occurrence is shown for the plants themselves, and without reference to variation in pollen

production and dispersal. From Behre K-E (1981) The interpretation of anthropogenic indicators in pollen diagrams. Polfen ef Spores 23:
225-245,
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Pliocene to Pleistocene palynoflora and vegetation in Italy: State of the art

Adele Bertini®

Dipertimento di Sdemre della Term — Universitd deghl Studi i Firemze, Ve €. Lz Pirg, 4 50121 Fireroe, Iily

ARTICLE INFOQ ABSTRACT

Artide hisiory: Fifty-fowr Italian pollem sites, spanming the last 5.3 Ma, have bean the object of an updated synthesis. The
Avadlzble online xaox chranastratigraphic framework of floral and vegetational events illustrates the development of coaler
climates since the Miocene Floral and vegetational response to glacial finterglacial cycles. as well a5
majer taxa replacements have been analysed with special avtention to latitwdinal amd altibudinal
gradients and to physiographic reorganizations. The pollen flora shows marked changes both at the
beginning of the Plektocene a5 well a5 at the time of the Mid-Pleistocene climate transition, when
a major decrease in temperatere, during both glacial and interglacial phases, ocourred. Alvernations of
Artemisia steppe and thermophilous forest mark the overall glaclal-interglacial vegetation changes
However, im morthern Italy, the lapter are rather expressad by an alternating spread of altinedinal
comife rows forest (mainly Moeal withouwt skgnificant expansion of steppe vegetation, and t hermoph ilous
forest. More complex vegetational cycles than those pointed ouwt by earlier syn thesas are also testified by
the detection of an alpine vegetation spreading during glacial phases and a wooded steppe in the earlier
phases of interglacials, in some southern marine sections Such diversified patterns could be assoclated
with obliquity related warmhumid—oold(dry “intergl acial™—"glacial” cycles superimposed by precession
related wa rm/dry—cold/humid cycles. However, the role of depositional processes as well as taphonomic
biases should not be ignored in the reconstrection of vegetation dynamics
& 2010 Ekevier Lid and INOQUA. All rights resamnvad
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Proposal for Pliocene and Pleistocene land-sea correlation in the Italian area
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ABSTRACT

The present study attempts a comelation betwesn calcareous plankton (framinifera and nannofossils)
and terrestrial (pollen and mammal fauna) bioevents in ltaly and Mediterranaan Sea throwgh the last
33 million years, within a standard chronostratigraphical tme scale. The approach was basically inter-
disciplinary and considered blochronslogical, blostratigraphical chronstratigraphical, climatostrati-
graphical, and tephrochronclogical data Despite different tming and maode charactertsed evolution of
marine and continental organtsms in relation to their ecology and relatonships with environment, the
main biota changes seem related with severe climate changes The short interval of the known global
scale Pliocene warmth {~3.0Ma) has been documentad by the last significant expansion of the warm
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From stratigraphy to high-resolution cyclostratigraphy of the Crotone series. (A) Lithology and successive studied sections reported in Fig. 1. Sapropels are numbered from 1 to
31 (with indication of their name in previous papers), main ashes are indicated (al—-a4). (1) Clays; (2) sapropel; and (3) ash. (AO) Repeated lithology and sapropel numbering
only. (B) Summary of the biostratigraphy based on the main foraminifer markers (using the results from: Spaak, 1983; Hilgen, 1990, 1991; Combourieu-Nebout and Vergnaud
Grazzini, 1991; Pasini and Colalongo, 1997; Joannin et al., 2007). (C) Summary of the biostratigraphy based on the main nannofossil markers (using the results from: Rio et al.,
1997; Lourens et al., 1998). (D) Magnetostratigraphy (using the results from: Tauxe et al., 1983; Zijderveld et al., 1991; and Gautier, this paper). The polarity results from hole h3
are shown in Fig. 5. (1) Normal; and (2) reverse. (E) Oxygen isotope records: on Globigerinoides ruber (Lourens et al., 1996), Uvigerina peregrina and Globigerina bulloides from
the Semaforo and Vrica sections (Combourieu-Nebout and Vergnaud Grazzini, 1991), Globigerina bulloides from the Santa Lucia section (Joannin et al., 2007). (F) The Pollen
Temperature Index expressed by the pollen ratio ‘thermophilous/steppe’ elements. The data are from Combourieu-Nebout (1987) for the Semaforo and Vrica sections, from
Joannin et al. (2007) for the Santa Lucia section, and new data from N. Combourieu-Nebout. The curves are plotted on a semi-logarithmic scale. (G) Relationships with Marine
Isotope Stages (MIS) as discussed by Combourieu-Nebout and Vergnaud Grazzini (1991), Lourens et al. (1996) and Joannin et al. (2007) (oxygen isotope records), by Klotz et
al. (2006), completed in this study (see: Pollen Temperature Index in F). Interglacials are underlined by grey bands, glacials by white bands. (H) Astronomical parameters for the
time-interval 2.5-1.2 Ma (LAO4 solution: Laskar et al., 2004): obliquity, July insolation at 60N (maxima are numbered), eccentricity. Relationships between MIS and glacials—
interglacials identified in the Crotone series using obliquity. (I) Palynology Runoff Index: amount of amorphous organic matter within palynological residue (Combourieu-Nebout,
1990) and frequency of riparian trees (Platanus, Parrotia persica, Liquidambar, Pterocarya, Carya, Fraxinus, Salix, Populus, Alnus, Ulmus, and Zelkova) in pollen records
(Combourieu-Nebout, 1990, 1995; Joannin et al., 2007). The maxima considered are shaded (>7%). These proxies and the sapropels of the series are correlated to July
insolation within the chronological framework previously defined using the MIS and obliquity correlation. This index corresponds to the Mediterranean Precession Related
Sapropels Code (Hilgen, 1991; Lourens et al., 1998).
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