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Holocene forest pollen vegetation of the
Po plain - Northern Italy (Emilia Romagna data)
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it picture of the Holocene forest vegetation of the Emilia Rontagna plain based on pollen records
is presented. .»°tvailahle pollen data were elaborated with criteria partially obtained by
phvtosociological ntethods. Holocene pollen flora of the investigated area consisted of 88 AP pollen
types thelonging to 51 Families and 55 Genera). Mean percentage and mean pollen cover spectra
showed the evolution of forest consistence and composition in the Holocene. Forest consistence was
lower than e:=tpect.etl (mean AP sum = 6.4; 55; 40; 45: 551% from the Preboreal onwards]. In the
Prel*>oreal .f’i'ims was dominant. From the Boreal onwards deciduous mixed Oak wood spread, in
which first Tint:-i tBoreal - .+\tlanticJ, then t‘ i't'imts and later tilt:-tits and Caipiiitrs rivaled Q-ttercns for the
leadership. .»‘lt'FH-t‘.S and Sci!-r'.x.~ were more or less abundant. Abies was widespread and quite abundant
from the Boreal to the 5uh|"Joreal; Fr:_gi.rs actually hecame significant in the Subatlantic; both Abies and
1‘-i:t_t_gti.s‘ grew at higher altitude. the former in some areas creeping towards the plain. In the Subboreal
- Stilfratlantic some Metliterrane-.1n evergreens tQt.tert"rrs i'!e..v. Pt?-t'Hf1.ti'ea. Olert) appeared in the pollen
rain. Man's-intltienee on Forest vegetation was suggested lav Forest clearance and hy the increase or
appearance of plants. from the Stthhoreal onwards, some of which already grew wild in the pollen
catclttnent area, and others which ttta-7‘,-' have heen introdticed (leg. I-"t'rt's, CHSI.G'?'IE't1'. _/trg!i:trzs_ Ole.-:-it.
P!rtharrir.s_ .-'1-i'riiws'. .*1t=*scirftts_).

Kev words: Holocene Forest Pollen ‘vegetation. Po Plain;-E1-nilia Rontagna.

IIIASSLINFO Vegetazione forestale su base polljnica delta Pianura Padana nell’0locene (dati
dell‘E_n:nilia Romagna)

ll lavoro presenta una sintesi dei dati pollinici tlisponihili inerenti la vegetazione forestale oloce-
nica della pianura Emiliano-Rt'iitti'tgt*|oli1. I dati pollinici sono stati elaborati utiliazando in parte criteri
imponati dalla Fitosociologia. La flora pollinica risultante e costituita da 88 tipi pollinici arborei e
arhustivi. appartenenti a 51 Famiglie e 55 Generi. Gli spettri pollinici, esposti con dati percentuali e
con valori di copertura. mostrano le variaaioni delle specie arhoree e arbttstive durante le fasi
dell'Olocene. Nel Prehoreale tlontina Pt'r.trrs; dal Boreale si af1°er1nano ltioschi misti di latifoglie in cui a
Qz.re.rcit.~;' si ;tfFi;i|1tt;tntJ_ in particolare,_ printa i’i'Jz'.:r, poi [iii-it.trs, poi {»i’ii"ir.ts‘ e Ccopi'ntts. All-'2-t.rs e S»:tl't':t'
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sono continui e piu o meno abbontlanti. .-"lilies ha notevoli pi't:sert:r.t.- dal iiorcale al ."ittl't|":ot‘e;tle; t'{rr,e_rrs
diventa signilicativo dal Hubatlantico; ambedue sentbrano rilletterc una tlistribuaione ct>llinare-monta-
na. il primo con digitazione verso il basso. Nel .“iubboreale - .“iuhatlantico compaiono reperti di
Mediterrancc semprevenli: Qrrerctrs t'le.v. Pl.1ilrf1'r't.*rr, (_i!E*rr. i.'inlervento dell'uomo sul paesaggio lore-
stale t- indicato dalla progressiva ritlu:r.itme della copertura arborca c d:-.tll'aumento di specie. in partc
gift prcsenti nell'area dell'apporto pollinico, in parte lorse introdotte tad esempio_/rtg1'rrri.~:, i-'in'.v. Ot'crr,
tZ"rr.-trrrrttar, Ft'rttcrrtrt.t, .tt~l'r.v'ir.-t, Ae.-»'t'.=nltrs).

1. INTRODUCTION

The Po Valley is an important area in Jtaly and its vegetation, past and present. natural
and /or anthropic, has had a prominent role in Italian history and still has today. “l’1'esent
vegetation“ wrote Bertolani Marchetti in P1980. talking about the Emilia Romagna plain
"developed following a restless succession of events The valley bed hides chains oi
mountains and Faults which are still active under a llat and monotonous appearance, and
its various sediments, silt, clay, sand and gravel with their dill'erent permeability alone.
create a number Ul: environments dillering in ecology. Man ltas had a prol'tJt|ntl ell’ecl
on the natural environment of the plain. even during the very short time of his presence.
which has lasted only a few minutes in the daily time span of its geological history".

Past vegetation cit‘ the Po Valley has been investigated by several palaeobotanists and
a number of data have been reported in the last forty years. concerning various vegetal
remains, differing in location and age. The present Conference l'ull'ills the need of an up
to date synthesis rill palynological research carried out until now. Even ill some papers
may be somehow out of date, especially concerning methodological aspects, the value oi
t'eliable pollenanalytical data remains unchanged in time.

Pollen analyses concerning the Emilia Romagna plain, or the area where it now lies,
began before 1960 on Pleistocene and Holocene sediments te.g. Firbas 8: Zartgheri, 1934;
Dubois 8: Zangheri, 195'/ab), In the next decade analyses were carried out on Messinian
and Holocene sediments (e.g. Bertolani Marchetti, I966; Zangheri, l9(i(i). Prom 1970 up to
1985 palinologists studied a number of sites ranging in age from the Messinian to the
Holocene and have recently l"ocuse-.'.l their research on the Holocene and in particular on
the Subatlantic. Altogether 50 sites were investigated: 8 were from the Messinian age, 10
Plio-Pleistocene, "ti Pleistocene and 2.8 Holocene.

We had been thinking for some time about collecting all available pollen data to
produce a global set and a mean picture‘ of the iimilia Romagna past vegetation. We had
already considered Holocene pollen anthropogenic indicators in connection with the
record of seeds/lrttits and woods (Accorsi er‘ ta!., 1992.11). ln preparation For the Conference
we began to rearrange all pollen data beginning lrom the older ones, that is from the
Messinian spectra, but a number of time consuming problems due to different tI1tf[l1t)('.l.‘_~i oi
elaboration and Ftntttat of data initially confined us to the Holocene. We chose this period
because most pollen data of our region come from this age. and becattse they reach, with
some medieval pollen spectra, the threshold of t"oday‘s vegetation. which is the other
main topic of the Conference.

The present paper deals, therefore, with pollen data concerning Holtocene forest
vegetation of the Emilia Romagna plain. it deals only with tree/shrub pollen to Focus the
attention on the Forest composition and also to include some not so recent papers which
did not involve herb pollen.

A large amount of the research was carried out by late Prof. Daria Bertolani Marchetti.
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one of the best known Italian palinologists, who knew and loved the past and present Po
Valley vegetation and the “pedunculate Oak“ tQi.ierctrs r'obr.tr L. s.s. = Q. peril-rrrtfirlrrirt
Ehrh.) the tree she chose as the symbol of its .Ht.ilt.>t'ene vegetal landscape. To D'.t1'ia
liertolani Marchetti, teacher oi‘ us all, we dedicate this work.

2. METI-IODS

2.1. Papers considered
4|

Wt" consitlered all published papers to our ltnrrwledge reporting Holt:-t."t.'nc pollen data
concerning sites of the involved area tlio plain; Emilia liomagna Region: from U to IUD m a.s.l.i. Only
in a very few cases, in our analyses, unpublished data were considered too. Very preliminary short
abstracts were escluded. The sites, the Holocene phases involved in every site and the relevant
references are listed in 'l'able'l. More information about sites (Geographic location, dating availability,
the record of vegetal remains other than pollen etc.) are shown in Tables ll-Vi, each of them
regarding a single I-ioloccne phase.

2.2. Chronology

The chronology of the spectra primarily lollowetl the Authors' indications. When there were no
indications, we dated the spectra, talting into account the general pollen picture of the region.

2.3. Pollen types considered

All pollen types quoted in the papers were considered. They were divided in two groups: ll
pollen types routineiy identified by the Authors; 2} pollen types only occasionally identified. As lor
group l. t|uanlitative values (Tables v11-irvan, were calculated as desc.ribed below. As for group 2
oply the presence was shown t_'l'able XVII}, Table PWII lists all pollen types recorded in the sites.
Tables ’v'li-X‘v'I, XVIII list only pollen types belonging to group l. Pignatti' s Italian Flora (1982) was
used for plant names.

2.4. Data elaboration

2.~"i.1. lvlean percentage l'ot"est_pollett spe_ctn|n_t_ of each site

All the pollen data concerning the sites (pollen diagrams. pollen spectra, pollen type lists) were
collected and divided into the live l'lt‘.tlt“JL‘L’I'tt.‘ phases: lireboreal, Boreal, Atlantic, Subboreal,
Subatlantic t lieaulieu er .rr!., li)‘~}-’-t ).

For each phase and for each site the sum of trees + shrubs + lianes was calculated (AP sum).
Then the pollen data were elaborated as follows.

For each site. and for each tason of group l (tltiiris tasa t|uanti|'ied by the Authors, sec 2.5.) a
“Mean forest pollen percentage” was calculated. Percentages were calculated on a pollen sum
consisting only of AP pollen (trees + shrubs + liancs). ln this way we. obtained a ‘Mean percentage
forest pollen spectrum ofeacb site” lor each Holocene phase.

2.~'*i..2. Mean cover l"orest pollen spectrum of each site

The percentages oi’ the various tat-ta and tlte|'elo|'e the "mean percentage forest pollen spectrum
ol each site" above described could not be very precise lor the dilllerent methods the data were
presented by the Authors and for the subsequent tlitlicttlty in getting the percentage from their
papers. Ho we arranged the data not by percentage but by “Meanforest pollen cotter”; referring to
7’ prrlleir cotter clrr.~t.-'ies'. firth’:-'11 r.?ot'er c.'i’rrsses were obtained by Phytosociological methods (Pignatti.
i‘;l7(."ijt with little adjustment as described l‘.=clow:



Z56 ACC()R1*~1l, BANDINI MAZ.ZANTI. Ml'IRCURl_ RIVAIIINTI. TR} VIHAIN £1Rf\NT)[

I"H||L'fl (Lin-'=:|' CILIH.‘-1L‘.‘~i Pul1l.'|"| p::|'L'c|"|[;1gL'.'-5
;| . _

5
i

81- 1(}I'1I"’-HE:

4 (1 J -H'H“»'E|

5 --I 1—f'1'IIP‘!-11

2 3 T --1'1 1".’--’é|

lL|_
1

I
l L—.Z'[‘.+%

ll.‘ =,. .-1m-E. *
lh

l

-\ l.{1-:|'5'E:

11!
:1.

l. l-.1-’.."'~'.>“.»'i-»

"+- H,"'§~ 1%

1. <1U.‘7>‘1-"n"

Tllifi "Meam can-=¢_*1‘ pollen |'u1'cs1 .~;|1ecl|‘L1n1 <1-I the .-zile" is ll1c|'ci3::|'u the |i-.l at the [.1\.1 |u.<mlu.l m
than p;1rlir:L|l:lr site Hamkud Ivy the L'i;\.-".~; R-';l|LlL' the l1l}~L(J|'| lnl;1|::r.| in the site in tlu: g:w.n Huluune ph up
ll re|"n'e.~;ents :1 mczm pu1le1"1 picturr: n|"' the wm_:-cly |;1nc1:~*c;l;‘>1.' in [hut :+iu.-' in Hut Hr:-Inusm |":h.l-:. I 1|1|e~»
VII-X1 rm:p0r1 the “Mean e0uerfm'e.st pollen spectra” uI' the .~;i1r:.~+ nf L*LlL'|'l llnluucnu ph.1~.e

1

2.="+.5. Mezllw p_r__=_|'cun[;1g;;___[_]:u'e:~sl pQ_l_l_<:_n s.pcr;ln|1n of u:1cl1_l_luI;_>c:;11e p|1;|:~fc

H;u.'i|'|g nhluinenl the pir."u.||'<: uf e;|cI1 site. u.-'1: 1:';1|cu|;|le<;l 1| "Mean percentage forest puller:
spectrum ofeacb Holocene phase”. that is {I11-: Ii.-it uf ;1|| the fmllen I}-'[)<_-"1 u:¢.nr:;lu.l .1nd qI.|~1.|"|l|l|u.|
(pollen type.-; nfg|-m||1 1'1 fl;u1k<:¢.l hf,-' 11 |"n:1'r;<:111;1gL'. '[']1e:-ac |1e1'L'e11l;lges were uhi um.-:1 IH lullcm -.

Mean "/1: <;.1i“li1r: [uxnn in the ph;-|:~;:: = :~;l + 24.2 + 1:5 xn ° 1U(.l_fn
W l1crc;1:+
:~:l. x3. xi. xi. x‘1....xn = um;-zm ‘v'il|Ll(.' 0|’ the pollen cm-'er L'|Li.‘~iH the uxnn slum er. lI'| ~.|1.~.
1,Z.5.~i."?5.... Lf[.L'. {)1-l|1\;' HI)1()L‘L‘I‘IL" [‘)I11l.‘-'43
n = numhcr uf'.-aiI1:.~;
Mr:;m E--';llLH3:~i of the cmm-1" r;I;|:~1:~'-::.~a;

llnllcn Cm-*er '-'.ll;\.'~:.~;r.~_*.-.- Mczlrl V;lILl<.' 0|‘
[‘n:|'L'L*11l11g:;'

5 ‘Ji'}‘?--1'1 é ’
-4 1

7(_}‘!-id

3 ‘H 1"-‘km

2 j[}:#_..h

ILI 1 3 [H1Te

H
ll.‘ '.7'."1“-*h

II‘: 5 .8“-“H

l;l |-?;1[!'#’E|

+ (}..7:a‘!'i::
)-

H..2‘:"l'!-‘:1



ll(Jl.OCliNli I’()l.{l.iS'l' POI.l.EN VEG E'i'.*5.tTlOi\l OF THE PO l’I..All\i Z57

iirtnntple; in the iinshtirettl phzt.-ze P-.r'iitr.~: htttl the |'ul|t;-wing, |."m-'e1' t=;|It|e:~s in the (1 sites; ‘-3, 3. ii. ‘S, 2.
-E. The et>:':‘t.':»'|m|1tlin_t_t tneztn vttlttes til the el;|s.~ae.~a 11 re: ‘Jill!-ti. ‘~)t_l=t/ti, ‘J{J‘1i»_ l){)‘Hi, fitiiiii, i)t_i"/E1. Sn the “Mean
Preboren!percentage" iii" I".-'ims i:-". t~it'i'.t»ii t--iHtJ .1" (1 t.

.Z.~t.~t. Meant etit-jet'l't1|j_i.i.~;_t [TH‘tllt.;t1_§-]:1L‘$f_l_lf_L|l1"l c>|'__t.j:telt__Htilneene p_l_1_;_1:ee

The ;tl't:~|'e|net1tiun~etl “Mean percentage forest pollen spectrum of encb Holocene phase”
wits :.t|sn p|'e:~“enIetl ;|.*-'- “Mean crnrer_fior'est' pofien spectrum” that is |'epl;1ein§_1, pet'ee:1tz|ge:~; with
tut.-'t.'|‘ vttlttes.

H.\;;t|nple: in the nil:-1'ementiuner.l e.~:;tntple in the I’rel"mt'e1tl ph1t.~:e the mean |1t.'t'Ct:nl11gt: nl‘ Pimt.-:
w;:.~» "‘Htt“~". tlu-it-titre the Mean pollen cover‘ til“ Pfmr.-.' Vt-‘llfi

In ei int"ln.~.iun ti. e t!l1Il;ll|'|l.'Ll_ lnr eneh llnlueene pint:-ae 1| lvlettn i't1re.*-st pollen speelrtttn L’.-\I}'Jt'L‘.‘~'».'-i-L‘f_l in
twn linrim: l 1 “.-"-fem: [iereei.=rci_e.e_/iires! puffer; .~;/Jeeiritnr ": 2) ".-ller;m t.*nt'er_/i.ire.~:r prillett .‘-][JL’L7ff‘I£l1l The
two .~a|?:-eetnt £ll'L' |'L?|‘J(itl'[t‘._‘Ll in the end et:-ltnnn.-a ui""l";1l.1le.-4 ‘till-XI.

.2.~"i.‘:. Ql_1;t1';1ete1'_i;~;tie i'u|je.~;_t pollen i_1_itt_1_l'i_ittnticin

l~'in;tll'_t-', tn git-'t: 11 tle:~;et'iptitm in hriel til‘ I-inlueene pollen ntin, inllttt;-neer_l by l:'l]:|,,-'l(}1-it}Ci()l{)git_‘1|l
methna|.~: llJll‘t.il1l, |‘~)?t_t; Pignutti. I‘)7(il we prut.ltt<.'et;l £1 |'in;tl mean pollen picture til etteh Hnlneene
plittse. All I;t.*~;;| |'eenrtler.l were li:-'tetI with their t-':.1lt.|e:~; tpre.-senee el;t.\.i:~:. mean percentage, ntettn etiw.-1'}
lteudeel lw the “Characteristic forest pollen combination” t= CFl’(lL which is the typieztl pollen
;t.-;:~;e1n|il;tge of the pltnse. It is the list n|' the tnnst l‘re-:|t|en1 [EU-ii-l lnttntl in-'et';tll, which is et|t1;tl in
numlr-er tn the nteztn nutnher ul tzntu per site. The tttstt inelutlet.| in the Clmnteteristie forest puller
eninhinutiun were eht.i.-1en in nn'_ler iii: ;t'i pre:~eenee; h) ntenn pereentztge in ettse 01' equal ]'11‘t::-;el‘tt_‘t:; ei
'.tntl‘|r-npie si_enil"it.';1ttt'e or geui:-ntatnieul i1npnrtttnei.' in en:-ie nl'eqtt;1l at ztml h; Ll) att rztntlutn when at. h.
e were equttl. The Clt;tt‘;tt‘t<.*1'istie l't?:t'e.-'.t pullen -t'<>11‘ihin;ttin|1 inelttcle.~.»' hnth must frequent and mum
zthttntlunt tn:-1:1: it:-: pi.'reent;tge .-'.t|m wzts 11> ‘~)il'1'iEi in :1|l He-lueene pltzetes.

P|'e.~;enee Cl;ts:~nes"'we1‘e ugatin tihtztinetl hy Pltytu.~itieit:-logical tttetltntl:-; (Pignutti. 197(1) with little
;1tlit|st'1nt.'nt:

1' — F—

i’1'e.~ie:tt‘e- Clztssew ll"ll nl sites

I 1-El.
_ _ 1 __ _

ll ' .?.l—‘-ullllnfit
M

-l — s ___

I ll -"'+ 1 -(1ii_t%

_.
Tn. ‘-:' F-.\ ..

l l ‘U’ (1 l —8'l]rl"'l,t

V H 1- l (iii l‘.'1i:

Z."i.('1. St;tttJ;_;__nl_ll1e tie.-we

The lnlluwing terms were usetl to Llefine the stttttts nl ezteh pollen type. zteenrrling to its
pereentttge vttlttez

I. Letttling pollen = with at pert.'t:1"tl:t_t_{e l'rtm1 5.1‘!/ti tt|w.-';t1't.l:-; iCn\.»'er el:-ts.~:L"s Frnrn 1e t1pw:.1t'tlsi
2. Dnzninttnl pnllen = with Ll perr.'ent;l;.{e lrntn -ll‘?/E» tlpwzmls (Cover elztsses lrnnt 5 t|pw;tn.l.~eJ
5. Mztin pollen = with at pereentztge l1etwet.'n .l 1% and +i{i‘i'iit(It_1\-'e1' IL‘l1t.‘-i.‘~i=1.I!-ii lcl. 2}

Pttrtner pollen = with at |1e:'i;'e1"ttn_ee lwtween 5}] "tit ;-tntl 10 "ii tC-:we1' e|;t.~;.~:: lei
5. Seeunnlatry pollen = with :.-| pe|'=:.'ent".-tgte hetween z.re:i;111<.1 3% lCtwer eluss: lh)
(1. Cnntpztnitan pollen = with at percentage hetween 1.1% and 2.5‘i'i1 {Cover eltt:~a.-a: 121}
7. Minur pollen = with 11 petrentttge Eltlti {Cover classes: + ttntl I‘)
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The l‘ollowin§_1, terms were used to define Class presence:
a} Uhiquitous = lilii "xii of sites
ht Witlespreatl = Presence classes [V and V
cl Frequent = Presence classes ll and lll
dl Quite lrcttuent = Presence class [ll
cl Less lreqttent = Presence class ll
fl lnlreqttettt = Presence class I

These mean synthetic lloristiclivegetatitinal pictures oi‘ the live Holocene phases are shown in
Tahles XlI—X‘v’].

2.4.7. Similarity .in_t;_l_es
-

‘Q.

The similarity hetween the mean spectra oil‘ the phases was evaluated with the S-:"in..-nsen indes
tliigntttti I976}; the same index was used to assess the monotony oi‘ the spectra ol each phase hv
comparing the spectrum of each individual site with the Characteristic lorest pollen comhination oi
that phase. _.

2.4.8. iliaera ms

l)i'.-tg1'ants were drawn on the hasis of the Final percenta_s;e pollen speclrttm ol' each phase. The
General Diagram in Fig. 5 shows AWNAI’ ratio and taaa or _a',roup variation; Diagram in Fig. -ii shows
pollen _t.{roup variation (AP = 100%}; Diagrams in liiga. *3. (1 show Oak wood composition (Fig. "3: AI’
= ltltlihi; Fig. 6: Oalt wood = lt_1T.l%l: l_)iagr-arn in Fig. 7' shows Characteristic pollen comhination of the
live Holocene phases.

3. RESULTS AND DISCUSSION

The method of elahoration used seen.ts to produce reliable results hecause: a) the
percentage pollen spectra olfitttitted using the mean cover class values had totals very near
to 100%; hl the general vegetational picture matches the opinions expressed hy the
Authors concerning their data; cl it has enahled the data to he recoverc-t;l and
sumtnarized. The whole set of data is discussed in hrief helow.

3.1. Pollen sites

The pollen data presented here concern 2.8 sites (Fig. ll. The most widely investigated
provinces are Mode-na (10 sites), Bologna and Ravenna (5 sites-). Some pollen data are
also availahle For the areas of Parma, Ferrara, Ftirli, and Reggio Emilia (1-4 sites each '1.
Only the area of Piacenza lacks pollen data. The pollen deposits mainly consist of river
sediment sequences and arcitaeoltigical deposits, sometimes soils. The type of pollen
deposit and stratigraphy are not always clearly intlicatetl in the palynological papers, hut
satnpling strategy and method always Followed criteria established hy teams including
geologists. geomorphologists, archaeologists etc. who considered the various
stratigraphycal aspects.

3.2. Pollen types

Altogether 88 AP pollen types were recorrled in the Holocene of the Emilia l'{ott1;.tgn;t
Plain. They belong to 31 Families and 5.5 Genera. Pollen was mostly identified at the
Genus level, I1":-ut finer identification was occasionally made. The ntanher of taxa increases
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PO PLAIN -- EMILLI-K ROIVIAGNA (NORTHERN ITALY)
HOLOCENE FOREST VEGETATION (POLLEN)

N

, i
Fig. 1: Map of the distrihtttion ol the EH Po Plain sites considered.

l’1'om the Prehoreal to the .“iuhatlantic (mainly in the .“it1hhoreal - .“iuh:.-ttlanticl, possihly
tlepending not otitly on changes in vegettttitin hut also on the increase in the number of
sites.

Most of the pollen types lieltittg to woody plants living today in ltaly as wild plants.
Some of them insteatl are lsntm-'n to-.'lay as cultivated plants in the region (Ae.s'¢'t.t!u.s.
C1asrl:o.tt~*i:t, Ct:pi'res.s1rs*, _/rrglstrts. rl--lrir‘tr.s}. As for the (.'.~:-Il.~rmtr1t?'t;t. it was already known that
C.os!ot-teat scat’:-trt is indigenous in Northern Italy tliaganelli is Miola. 1991) while as for the
other trees it is still a matter oi" dehate whether they are indigenous or have heen
introduced.

Tree pollen types were the most frequent and ahundant. their cover values ranging in
general from 1 to *1; shruhs were less l"ret|uenlly recorded and in low quantity. their cover
valttes normally ranging around and

3.3. Flora/Vegetation picture of the Holocene phases
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Preborealpollen rain

The pollen speretra attrihutetl to the Prehoreal eante front {B sites; +1 in the area ol
Motlena, 1 Farina and l Rtgggitt Emilia. Altogetlter there were ll pollen spectra.

lirehoreal forest pollen Hora is the least various of the I--loloeene: IH pollen types were
reeortletl in this phase, 8 per site on average. t.he lowest ohserveitl. Most oi" the pollen
types were trees (I.-it = T8‘?-rid), shrtths were representetl hy -i ta:~ta (= 22‘-lo); the ratio of
t1‘ees,~”'sht't|hs heing 55: '1.

The Characteristic‘ forest pollen eomlt-tination t(ll’P(T) of the l’t‘el">ot'ettl eonsistetl of H
tasa (T trees + 1 shruh). There were -‘S ‘Oi-’itlesp1'e;ttl tasa: ..»"'lrJfe.~;. .~tl’urt.~:. lit.*r1rt't:.;_ t'_.'o:j1'lrt.-r.
Pit-ms tin alphahetieal ortler). Antoni.-1 thern Poms antl .»1llJt'e.~; were I_lhit|uitotts. The other
Clil-‘(I-ttts:.t (_Quen':u.~:, Cr:rpt'ttr:.~: and .‘s'¢<:z’:'.~.-*1 were nevertheless Qttite in.-t_;t|ent. |*eo:;>rt|et| in
‘itliirii of sites, as for Pt't.‘t='st toutsitle the Cl*‘l’Cl. The pollen outsitle the (llil’(I were liret|uent
or lnfreq uent.

The 8 CFPC-ta:-ta were in §.tet1e|';tl most ahuntlant hesitles most |'|'et|t|enl'; the only
exception was Fargrr.-rt 1.3 "=11 = la cover. reeorcletl only in I site. l’tn:;r.o litH"!l'll§£',lt'lt.‘-l\*lt'1tlt.‘I11t,
90 nt a.s.l., antl tlterefore not inelu<;le<.l in the CFPC}. l

The Cl'*‘P(l-tasa hatl very tlilTe1'et"tt per<.'entag.2,es. There were two l.eat.|ine tasa: P:'1m.~:
antl .»t1!;1r'es hut their role was very tlillqerent. Pt'Hrr.s' was the l")ontin*.-tnt pollen of the
l’t'ehoreal. having a mean pereentage of Ht) K‘/it antl a eover valtte oi" lt was also
Dominant in alnlost all sites l_-only exception: at Pozzo litirtnigine-lvlotlena Pr'tn.r.~: was not
I)ontinant hut Main pollen with eover value = .2}. All the other pollen tasa were far lower;
.-4i:uTes, the other Leading pollen was '§._-Fifi»; Bctrrrln anti .1-tfmrs, wltielt hatl the status of
Secondary pollen. were 5-4"/ti antl (L't'.ufy!t-1.~;, a (loittpanion Witle-sp1'etttl pollen was 1.2%.
The other CFPC ta:-ta were Minor pollen t'Qt.rercn.~:, t’;'rtnt.1fr2rr.~; antl Stir/i.-Pt"). All the tasa
outside CIFPC were Minor pollen tasa except !*':¢gt:.s as ahovementitanetl. Atntmg the latter
note Cfisféfiitidi, reeorclecl in one site.

ln l".irief_ the main pollen eltaraeteristitis of the l-‘rel".io1‘e;tl were: a} the Dominttnt pollen
was only Pim-rs; no other tason even ohtainetl Main pollen status (-‘> 1U“/ii}; hi in the
intlivitlual sites agttin Pimrs was the only l."Jotnint-tnt pollen. hut .»4!J!'c-.*.~t. All-t!r.s';tr1tl Beftrlrr
ohtainetl the status of Main pollen and F.r.tgr.r.s was oeeasionally a Partner pollen.

Minor pollen representetl 66.? ‘ti; of the Prelaoreal Flora antl altogether aeeountetl for
the “xii of the mean spectrum oi the phase.

Preborealpollen landscape

As for the ret't'_instt'tietion oi‘ the 1'1:-t'est lantlseape in the l"rehoreal it can he saitl first
that the l’ores.t was less consistent than presttmetl. even ii" it was the most eonsistent of the
Holocene. The AP eover was “ii” ('(*i=1'i*.?»t.>l on ttvera§.{e. antl l"rom to "*3" in most sites. The
only exception was the site oi S. Rigo tli Rivalta - Reggio litnilia where the AP sotn was
notahly ltjnw-'et' (rover = '1 tl ).

In any ease, the role of the Forest was still quite important in the lztntlsettpe tin 5_%‘tt> ol
sites the AP sum was > 80"/ti) antl no elear evitlenee oi human elearanee appearetl in the
forest pollen speetra. Moreover. even il' in the present paper we only tleal with AP pollen.
we observe that in the Emilia Romagna plain the Prehoreal was ntarltetl hy slight
anthropogenie pollen (Aeeorsi ef n‘l.. l‘3)92a.'l: some rutleral pollen; Clerealia pollen in only
one site: Poz;-no N-avieello-Motlena. The pollen lantls<.:ape appeared therefore to he still
quite natural.

On the whole tleeitlttous hroaclleal' trees,r'shrt|hs were very low t l£‘.'ri-) etmtparetl with
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eonilers tH‘3.‘5"-"ill. lly~‘e,t"tt|1l1iltit|s trees were searee. ttrtttlitnz, ea ~'t‘i:t'i. antl l'v1etlitt:'t't'ane;tn
evergreens were only teslilietl hy a sine-_It' reeortl ol‘ f.n'm‘ns in the Cava H. Antonio site.

The l’reho|'eaI forest was sha tetl hy eoni|'ers. zthtive all "nines. *n'ohal">Iv mostly Pt'ml'sI . . .
.-jt'/r-'es.*'r't's whieh were still Iivin_e on the plain. Altltottglt .--1/:r'e.~: was present in all sites it was
less si_g~_t,niI'ieant in the Iantlseztpe. and l’r't'er-r was even less signiliettrtt than .-*ItIJl"t’H.

Almost all the main tleeitluous treest.-tsltruhs I7e'IttI1§.{II1§J, to totlay's hroatlIeai' wootl oi
the re;_t,ion were alreatly present hut they were searee. :\|1tt'>11g them only Serum antl
A/mr.~; were witlespreatl antl a little more ahuntlant. arountl _'5—*'lll’II] the others {t:._e,.
_(_',___)trt*t'err.~;. (.'o!_'l‘/mi. (.'ri:y.a'mr.~;. .S'rrfr'.t'1 were more or less I‘ret.|uent with very low values. <2
H-"ll, or <l‘.!-t'=_ antl some of them were .’vlinor or lnl'ret|uenI pollen te.3_=t,. l:'rJrler:.\'_ ().sHjt*r-r. 'l"r'!:'o,
I-*'l'mrr.s. ete- l- Attttirtfs, the latter note the reeortl oi" (§lo.~:!c-rtzttrr.

The forest t-'e_at.'t;ttittt1 ntalehes the PI'(.)§_{I'L‘HHI\’L‘ inerease in temperature alter the last
eoltl periotl of the ‘|'tit|ttge,t't‘ l)ryas.

l_5£_Jl~llil'-‘tl. tT~_J,t_lt_l{_l-H,tltltl lilo

Boreal pollen rain

The pollen s|‘Iet'tt'a attrihutetl to the Iloreal eante lT{}l'|'1 (1 sites: :1 in the area oll 1‘vlt:-tlena
antl I l’arma. Altogetlter there were lit pollen speetra.

The Bo|'eal pollen Ilora is a little more various than in the Prehoreal: .25 pollen types
were reeortletl in this phase. I I per site on tit-We|':tg_te. The inerease eoneernetl only shruhs.
In l'at't. tree pollen types were the same as in the lirehoreal whereas the numher ofshrttlis
was more than tlouhle. Ht.) trees were only sli_a,ht|y more nttnterotts (I5 Ta.‘-ta = Hifiiitill
than shruhs (It) Tastt = -I335‘!-:11) antl their ratio tleereasetl to 1.5: I a notahly Itm-"e|' value
than in the I’reho|'eal.

The Charaeteristie |"orest pollen eomhination {CI"I-‘Cl oi‘ the Boreal inelutletl a higher
numher oi“ t:.ota t I I tasa: t) trees + 2. shruhsl. There were H Witlespre-.ttl tasa: the same five
as in the Prehoreal t.-*tln'es. .-st/mrs. Bertrlo. -t".'r.u-fit/tr.-:_ Pr'ntrs, in alphabetical ortlert plus
Qtre:'t'n.s. TI/r'r-r. I-’/nms. Only Firms was l.lI">it|uitot1s. Ainong the other 5 CFPC-ta:~ta
(’.}:.'rrpr':rtrs was Quite I‘ret|uent. reeortletl in fit)?‘--"ii of sites. The I2 pollen types otttsitle the
CliPC were Les-i'~t ireqttent or lr1l'ret|t|i.:nt.

Also in the Iioreal the ll t'_Il"l’(.I-titsa were §_I_enerally most ahuntlant hesitles most
l"|'et'|ttent. The only eseeption was t').~;H_'t-‘n’ tI.;i “st = Ia eover. whieh was not irtelutletl in
the (jI*'I’C heeause it was I't‘L'tTI]T_IL‘Ll only in I site: Case |\it|o\.-'t:*—l:"ttt'|t“t;t). In the Boreal there
was a tlifiererit relationship amon_s_1_ the main tasa. lnsteatl of a Dominant pollen. there
was a group of T Leatlint-.1 pollen: .»ibr‘t*s‘. A/urr.~:.~[3e!rrio. C;'t.u_'1'ln.s. P.='nrr.s'_ Qnt:'t"t'trs. Tt'l!'o' tin
alphahetieal ortler). Their values were not very tlill-erent from eaeh other teover values:
ltl. le: mean percentage: (1 - 1*) ‘P.-at, hot ~l| of them tPt.'mrs. .»I!Htrs. _Qtrer<."trs, .»*1f:.~t'e.~;) were
lvlain pollen I I I-I9 ti»-ti}.

In the (II'il*'C there were two Seeontlztry pollen types t(.'.‘.:trpz':m.-.3 sa/r.t-1, one
Companion pollen (Ulnmsi antl a lvlinor pollen t('.'or'Hrr.~;1. All the other tasa were lylinor
pollen. eseept for the lnllrt:-t|uent (i)s:’t_'t'l:r-r toutsitle the (Il"'l*‘(I as ntentionetl hefore). Atnong
these Minor pollen types note again ('fo.~:r.r.o:en. reeortletl in I site as in the l’rehoreal.

In hriell. the main eharaeteristies oll the Boreal pollen rain were: at Pr'mrs hatl lost the
status of l3on1inant' pollen anti it was replaeetl hy a group of? Leading ta.-ta Four ol' whieh
were Main pollen: Po2n.~;. .--tilt;-u..-'. ,Qrtert‘:lrs antl .-—1b:'es (in tl-::erettsi11_e, order}: ht Two
hroatlleall tt'ees iQ:reren.~; antl '!l'/r'rrl heeante more ahuntlant antl i_'It;tt1_;.=;e*tl from lteiny, a
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lvlinor pollen in the Prehoreal to a :“v'1ain or Partner pollen in the speetrttm oil the l~toreal
phase: el lisattttittintt the intlivitlual sites .-r-I/1r't*.-' antl ..~ll’m1s at one time were l)ominant
pollen teover value "_’>"l; some others heeame Main pollen at least one time (Herr:/o.
(;ko]:.=‘::rr.s'. (_.‘r.a_'t’/tr.~.". Poms. Qnererrs". bk.’/i.t"tt11tI 'li'ft'.»:rl: tlt lvlinor pollen representetl 33.33 ‘ta
ol' the Boreal Flora antl ttltta-.1',t*tlte|' aeeountetl for it ‘it. of the mean speetrum oI' the
phase.

Borealpollen. landscape

The first thine. that ean he notetl in the lantlseape oi the ltoreal is the seareity oi Ali‘
pollen. The mean pertent;t_t;t- was =ljt.=»t. antl the mean AI’ eover was (From " t" to " ltl"
in the intlivitlual sites). Ahout I I‘!-it o|‘_/tP I1t*ltin;v1t'tI to shruhs. This st'art'ity oi‘ Al’ pollen
ean he partially ertplainetl hy the It:-v~.-'t‘|' hroatlleall misetl wootl pollen protluetitm
eomparetl to pine forest. In the reeent pollen rain in the Iianlilia liorest t.*\t‘eorsi er tr/..
l‘~)t~t"il. one ol‘ the lew iorest remnants in the plain. Al’ values rang_1.etI irotn 4:5 ll-“ll to oil”-~i'+
untler the eanopy. The gltihal set of l3oreaI tlata stt;_1ttt*stt*tl that the lantlseape was a
patehworlt oi" wootly anti open areas. The latter were prohahly either natural. mainly
relatetl to river environntents. or anthropit‘. There is more hotanieal e\"itlent'e to testify
man's l"1resent'e in the Boreal than in the l’rehoreaI tAt‘t‘orsi er o1'.. l‘*)"~)£;t}. This evitlenee
eomes from pollen treeortls of the lira‘:/emit group. whieh .st|_-tat-stt-tl l'arminpl. iirewootl
anti st-etls.="'l'“1‘t|its eolleetetl for iootl. Ho man eoultl have hatl a sie_nil'it.'ant role in t‘It-:ai‘it1*e_
the forest.

Passing from the Prehoreal to the lioreal lantlseape the relationship hetween eonifer
anti tleeitluous l*n‘otttlIeal' tree.»"sh|'uh pollen was inverletl. l")t.-eitlttotts hroatlleat
trees./'shrt|l':s prevailetl ((6%) over eonilers t.-“i.3"-at. their ratio hein;~.t arountl E'.:l.
Hy§._?,1*t:|*»|tilt:t|s trees totaletl ea 2.1% antl l\»letliter|1anean ta.-'e1'¢e_1'et*ns were ahsent.

Boreal forest mostly eonsistetl oI' misetl hroatlIeai' wootl. in wltieh §gtrt:r't'tz.s hatl a
maior role. tiollowetl hy (.'t.=:§t.'Zn.~r. Hem/rt. T1‘/to anti then (.'o:p:'mr.»:_ I-"/tmrs. several shruhs.
oteasionally (Y).-t!r_*t~'o. anti ltygrtmpltiltitts wootls with .--1/nos anti .Yo/:'.t'. Pines were elearly
ts-'itlttl|";txs-'in§2; from the plain. Firms in l'at't tlrastieally evenly tleelinetl tthe mean
pe|'eettttt;~_te Fall from H(l'l»ti to l‘.)‘i-ti antl the eover values ol‘ the intlivitlual sites mostly from
+5 to 'l-Z). On the eontrary .»<il:.-*r't*s rose tl"rom =5"-at to I I‘!-to even i|' the rise t'ont'e|'netl only
one site tCava S. Antonio-Ivlotletttt. H--"t m a.s.I.i antl in the other sites it was t|nt"lt;tr|5_tt*tl or
ahsent. In that periotl .»=l/a'es was spre-;ttIitn_1, in the Ttisean-I--Imilian Apt-nnines antl ir1 some
plates it may have erept towartls the plain. from where its pollen eoultl arrive in lar;_=;t-
quantities at the Cava S. Antonio. possihly helpetl hy an open environment tlierlolani
l\-'1art‘hetti¢.’t: l.olli. 198.5). In this lantlseape !:l:r.t;'tr.~: was a lvlinor antl l.ess l:'ret1uent pollen. its
reeortl in the pollen rain of the plain testiliietl it was still seatteretl at lti;a,lter altittttle.

The spreatling oi‘ tleeitluous hroatllea|' forest l't:+llt..w~.--'etI the inerease in temperature in
environments where the amount oi" rain anti water in the grrottntl was suI'l'it'ient.

ATLAl\lTlC it-l__()tl()—¢'t_.'/'Llt} _l5l3"l

Atlantic pollen rain

The pollen speetra attrihutetl to the r-‘ttlantie eame lrom 7 sites: :1 in the area oi
lvlotlena. l Parma ant] I l3t>loe,|1tt. Altogether there were 1‘? pollen spectra.

The pollen flora ir| the Atlantic was praetit'ally as various as it was in the lrloreal: 22
pollen types were reeortletl in this phase. II per site on average. The pollen type list

-1
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slightly changetl. Tree pollen types intreast-tl t I"? Tzota = as "til. with the appearance oi
Frr.r."t'iHrr.s antl I-’o/at/u.~;. whereas shruhs tlecreasetl ti?’ Ttota = 52 “ail antl slightly changetl
too. The ratio oi l|'ees..-'sltrt|hs increaseti to .2. I: I.

The (jharacteristic iorest pollen comhination t= CI*'l’('I_l oi the r‘\tlantic consisteti oi ll
tasa ti) trees + 2 shruhsl as in the Iioreal. There were ti ‘t‘t/itlesp|'t*;ttl pollen lasa which
were alreatly witlespreatl in the I3-oreal: .-tines. .»*t/nus. (.'o:jt'!ns. P:'nn.~:. §.gnert'1r.~:. 'i'ffirttii1i
alphahetical ortlert: among them .~IJ'.>.='t-s anti I-’imrs were Uhit|uitous. All the other (.Il~"I’(I
tasa tHe!n/ta. (.Z~:op:'m:s. Hcerr, 1"‘/taro‘) were Quite iret|uent. The pollen outsitle the CFPC
were mainly I.ess ireouent or Inirettuent.

Also in the Atlantic the I I (II-*'I’tI~poIlen types were generally tnost ahuntlant he-sitles

5

most irettuent. One exception was i~kr.tg:r.~:.- higher hut less ireottent than _/nnt'pe.rns
tinclutletl in the ('Ilil’(Il.

The (II--'I’tI in the .-'-‘ttlantic was similar to the lioreal: the numher oi tasa was t|uasi
et|ual. the similarity intles was t|t|ite high tlit>|‘t+ttl;""Atlttr1tit' 1s't":it'ensen intles = Hl"tiJ. the
Leatling group t.-t!'.v't'.~.'. .--Hmrs. (.'m_'1'/its‘. i’imr.~.'. Qrrt*l"'t‘;t.s'. '1?/in} was the same. apart irom the
laclt oi Btntn/tr. with almost the same values teover values: 2. Iti. Ic: mean percentage: 9%
- .2] "P--til. The same iour pollen types: Pimr.-:. .rlln'ts, .--‘l/IHIS, Qntv't'rr.-' t lj—2l*itI_) ohtainetl the
status oi Main pollen. .1-‘ttnong the other ('IFI’C tasa there were 5 types oi Hecontlary pollen
tlitwr/ta. Ct:."t.r7.v'1zrrs_ I’-~":’mns_t anti .2 (Itnnpanion pollen types t_/m-n'pt'r'1r.s. P-ft'e.~:rl. Also Htrgtrs‘
anti .S“rrH..t'tt1tttsitIt' t1l"'l’(_Il were tlompanion pollen. All the remaining pollen outsitle the
CI'~‘P(I was Minor. Frt-t|uent teg. (.'.-:<r.s'rt:tneo. Pops:/n.s'l or Iniretluent.

In hriei. the main characteristics oi the Atlantic pollen rain were: al a consitlerahle
simjlarity with the lioreal: the numhcr oi pollen types. the I.eatIing anti ivlain group
composition were almost the same. Also the values oi I.eatiing anti Hecontlary pollen
remainetl almost unchangeti tthe ratios hetween Atlantic anti lioreal values were arountl
I:l <:I.2:I - tI.‘):I.">} ior most oi them t.-~’tI:m.~.'. (.ku;!n'nns'. Crnj1'l.=:.-:. Poms. Quert‘trs_. '1"r'!irr,
I.-‘finest. only .-lhitts increasetl a little. anti litwr/rt tlecreasetl slightly: I1) in the intlivitlt.tal
sites only -~1i.n'ttrt>l1tttint'tl the status oi Domirrant pollen tcover value in I site J. hut all
the other I.eatling anti !*ieeontIary tasa ie.~tet-pt ior C,lTlifJfi"Hi.\t‘l were l---‘Iain pollen at least
one time: ct Ivlinor pollen representetl 4| ‘iii oi the Atlantic pollen Hora anti altogether
accountetl ior 2.2 ‘iii oi the mean spectrttin on the phase. the lowest ohservetl.

Despite their similarity. there were some tliiierences hetween the Atlantic anti the
Boreal: at Bret:/:1. Sr:/:'.\' were more spreatl in the lloreai and ..-’il:=fes, P.ft‘t.-fer. I-:'ogt:.s.
t;kr.rrrr::t*t'r in the Atlantic. Note the latter hecame hoth a little more iret|uent anti a little
more ahuntlant: ht Oait wootl was cltaracte.ri?.etl hy slightly naore (_).rn_'vrr in the Borea
whereas in the .1-'ttlantic the Ti/it-I/(,‘t'!!]lJil!lr'.\{--it-"WI"?If.‘v"'l/‘1l‘£f.7t'il!!£.W group was more spreatl.

Atlantic pollen landscape

The iorest lantlscape oi the Atlantic was t|uite similar to the Ifioreal. Decitluous
hroatlleai t|'t.*es..-"'shrul">s contintletl to prevail in--t‘?--"ill over coniiers l*'l_’_Ti’il.lI Oak wootl again
totaletl arountl 2*?!--1-: it-‘It:-tliterranean evergreens were ahsent. Nt"v'ertheIess some
tliiiet'ent'es with the Itoreal were: at the Al’ sum was signiiicantly ltn.ver. In iact. even ii
the Al’ sum oi the intlivitlual sites hatl the same range oi values in the Atlantic as in the
Itoreal tAl> sum cover from " ltl" to “-it" J the mean percentage was ¢lt.')"‘-til versus *3_’_>‘.*»it in the
liorealg hi the ratio oi tlecitluous hroatIleal' wootls to coniiers tlecreasetl irom 2:1 in the
Boreal to 1.5: I. All eoniiers in iact increaseti: P:'nn.~: a little, 1'-’t't.'eo anti _/at-r1'[;»~ern.~: more
tirtmt cover + or r anti Preser|t"e class ll to cover la antl Presence class Ill} htlt aht"n.-'e all
.~"-I/n'es' tirom ll“-ti to l‘+J"-hi ket"ping the same hel'erogenet.it|s tlistrihution. .*“liJi£’.'-I was
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recortletl in most sites with signiiicartt hut motlerate values tctner = Ic. Itll anti in one
site as Dominant pollen tctn-'er = -i: again :.tt the tlava H. Antiittiti-lvlt.)-‘xiii m a.s.I.l; cl
hygropltilous trees tlecreasetl a little to I’~'i,7‘t»t'i.

Man seems to have heen involvetl in clearing the Atlantic iorest. liiotanical evitlence oi
human activity increasetl in the Atlantic: e.g. clearer cereal recortls consisting oi
I-lt.u't.'(t-‘ton-gt":nip pollen. .-1otter!-'I'r'r'H't.'nin group pollen. I./r.in:/twm caryopses anti more
ahuntiant anthropogenic weetl pollen tAccorsi ct tr/.. l‘)‘~)_7’.;tl. Iiorest clearance. natural or
anthropic. prohahly enlargetl the pollen catchment area. magniiying the representation oi
ctmiiers tnamely rlhit-*.sl in the pollen rain.

'l'hereiore. the vegetai lantlscape oi the plain in the Atlantic was prohahly shapetl hy
tlecitluotts mesophilous miseti wootl, where Qnt':'cns anti '['r'l.t'o sharetl the leatlership
iollowetl hy t'.'rHpt'tm.~.'_ i.-":’nms. some t’Js'I.'_'t'r-r. l*'m.v:':m.~;; hygrophilous wootl with .»'i/nos anti
Sr:/i.t';tt1tl open areas where man's activity inclutling iarming hecame more evitlent in the
pollen rain. The major role oi .2-il;u'tt~.' prohahly reilectetl its spreatl in the mtntntains
ttlhiarugi. l‘~)"'it.); liertolani lvlarcltetti er nl.. l‘~Ji)s1i.

The Atlantic is known to he the "Optimum Climtiticum“ oi the Ilolocene (liertolani
l*~»'la|'t'hetti. 1982: Pinna. i‘~)Hr't '1. Forest pollen rain in the limilia ltotnagna plain appearetl to
reilect this. i\ievertheless human iniluentfe hegan to malte it tliiiicult to tlisentangle
climatic irom anthropic eiiects on vegetation. The iorest spectra oi the Atlantic were
;t11y'v.-'ay the most monotonous tthe mean Sorensen intles oi the sites was arountl ?“>"?~i=. the
highest value ohservetlt: the Atlantic iorest vegetation in the area seems to have heen the
most stahle oi the iive phases oi the I lolocene.
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Snbbo-realpollen rain

The pollen spectra assignetl to the I\'uhhoreal come irom I-t sites: 7 in the area oi
Motlena. 2 Bologna. .2 Iiorli. I Parnta. l ltavenna. I Reggio Emilia. Altogether there were
flit pollen spectra.

.‘s'ttl‘:I">ot'eal pollen ilora was more various: there were on average I2 tasa per site.
Altogheter fill tasa. ‘it.'l% higher than in the lioreal anti in the Atlantic. were recortietl. Both
trees anti shruhs increasetl. mainly the latter t IH trees = '38"--ti. I5 shruhs = -'13‘!-tit). Trees
inclutietl almost all pollen types irom the i"rehoreaI onwartls tonly Loro'rrs' anti I/ttv were
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missin.g_) plus some new pollen: .--1t'er. __/Hg/rtn.~.'. §._J_.*rt-rt‘irs' ilttv. There was a higher turnover
oi shruhs anti lianes: 1')o[_:i:~nt*. fit‘/1/Jr;/)Z"irrt*. .S'tm’.nrs'. I-""'iat't‘t'm'rrHi. hatl tiis:t|">p+eat'eti anti
b’n.vas. Hevltvtr. Hnmrr/mt. t)z'err. Pltu'!.f1.-=reo. t"'r':‘r'.~; hatl appeareti. The ratio oi trees.="sItruhs
tiecreasetl to 1.8: I. a ratio similar to the Boreal.

The Characteristic iorest pollen comhination t=(II*‘Ptll oi the Stthhoreal consistetl oi I2
tasa. all trees escept (.'tnj_t’hr.s. There was less similarity ht-tween the .‘~§uhhoreai anti the
Atlantic comparetl to the Atlantic anti the Boreal tthe Huhhoreal.t’Atl;ttttit' 51ot'et1sen intles.
was Ttilirii versus iW’l‘i:"a oi Atlatttitv"l§ta'e;tIl. The \Jv'itlt*s|"i|'t*tttl ta:-ta were Ti: .--"iiJ."t»'s. .*ll'nz.r.~:.
'(_.r‘i1':i,’j_li'i-iiiitii. (.'r.ajt-’/.tr.~t_ Prhtrs. Qzrt-*rt'ns. i.-"'/nor.-t‘ tin aIpI‘|al'>eticaI ortier). None oi them was
t...-'hit|uitous. Among the other ‘S CFIJC-t:.ts.tt three were Quite iiret|uent (TIN:-"r. .sa1r.v.
(.'o'.~.'rrr1rt*rr] anti two Less Frequent t!-‘c-rgz:.~.'tt|1tl Btiiiiitfl. It can he noteti that lit-rgtr.s;t|1tl
(.".a.~;rotrt*o entereti the CFPC ior the iirst time. The I‘) tasa outsitle the Clilitl were Less
Frettuent or lniret|uent.
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In the .*iuhhort-al the 1.2 Cl*'l’tI-ta.\';.t were most ahuntiant hesitles most iret|uent without
esception. The most alamtiant tasa anti their ratio were similar to the Boreai anti Atlantic.
The Leatling group incltttleti (1 pollen types: the usual "'1 ohservetl in the lioreal-Atlantit':
.-lhies, .--lf.im.~:. t".'ot_'t'lrr.~.'. Hmrs. _(__)rrta't.‘:rs_ plus t’-"Imus. The lat'ter took the place that 'l'r'/ire‘ hati
in the Atlantic. anti hecante a l.eatling pollen ior the iirst anti only time in the I-Iolocene.
The values oi the l.eatling tasa were similar to the lioreai anti Atlantic (cover values lti. lc:
mean pertenttigez T‘!-it - |‘~J‘.iiiI; moreover the same 4 t_.-it/.=-ms. Pr'ntr.~:. Qttt*rt‘.*r.~.". .»-=1/n'e.~:lohtaineti
the status oi ivlain pollen (I3-Ii)‘!-t|'l. Two ottt oi the other sis Cl*'l*‘C-tttstt were. Iiecontlary
pollen tt’.'ropinn.s anti iii/itrl anti iour were tIta‘npanior| pollen t!*'ogrr.~:. littilrio. (.l:rsh:.-nttv-r.
.*{r.!H.t*l. tnore or less irettuent. All the remaining I‘) Lasa outsitle the (jI"‘P(I~ta:~::.t were it-linor
pollen except ior .-ice!‘ anti _/rm!‘/1t'or.s' only a little higher i l.i‘it'll. Among them the recortl oi
/rr.1tir1:l.~¢. i't‘!i.~' anti oi some i\-“ietliterranean t=\.-*t=t'§£'.I'eet'1s (O/tin‘. P/.?i//_t'1‘t:'o'. Qtrta-'t'tr.~' iitcrl can he
notetl. all heing it-'li|tti|'-" In|'ret;ut-nt pollen except _/ng/rrir.~; which was a little more irettuent.

In hriei the main t"haracteristics oi the Suhhoreal pollen rain were: at there was a
lcatlership oi a group oi tasa as in the lioreal anti Atlantic: h) the Leatling tazta were sis.
Four oi them were |\-"Iain pollen. the same as in the Itoreal anti Atlantic: Alnns. films.
_Qrrert'.tr.~:. .-ll/n't~.s: their tlecreasing ortler shows l':“r'nos was no more heati pollen ior the iirst
time-. ct most l.tJLlLIiI1_t.{.-"'.hlL'L'(lI1LlLll"i,-' tasa tlecreasetl: Tt'!l'rr. Bent/rt to a higlter tlegree (ratio
HuiihtareaI.-‘Atlantic ca (1.4: ll. many others to a lesser tiegree (ratio ca (l.l~i-(_l.‘~): I 1. Only
iour tasa increasetl: (.kr.~.‘rolrtvr. t»"f.rnlr.~:_ aliens. _Qtrta't'rr.s (ratio Suhl1ore:.tl.»’AtIantic ca 2.8-I.2;
ll: tli in the intlivitlual sites the status oi Dominant pollen was ohtainetl only once hy
..-1/ims: teovt-r value '*t"t_ the other I.eatIing anti Secontlaty tasa hecame Main pollen at
least once with the exception oi i—'n:.v.im.=.~:. Paceu. jug/r:n.~;. tlrttjttc-t. Pops/its; el Minor
pollen representeti -3%"--it oi the ilora anti altogether accountetl ior :i.‘~)‘it> oi the mean
percentage spectrum oi the phase.

_ Snbbo-real pollen Inmiscnpe

The main ieatures oi the lantiscape in the Suhhoreal were similar to the Boreal ;tntl.t’t.?.+|‘
Atlantic. The consistence oi iorest was almost the same as in the Atlantic (AP sum = -i;i‘.!/it
versus at "-in anti tlecitluous hroatlleai trees ((fi't'ii) still tlominateti coniiers (5‘3‘i:t'l), their
ratio heing i.H: I. a mitltlle value lvetween the Boreal anti Atlantic. i\levertheless a numher
oi peculiarities can he ohservetl: at the major role oi l-i!nur.~;i1"1 misetl Oak wootl where it
hecame seeontl pollen to Q:rta't“ns. taking the place that Tr'lt'r.r hati in the Atlantic anti
Iioreal: ht the appearance oiithe I\/letliterranean evergreens (Qttertws f/t-er. (_)/cu.
Pin’/it-'t*tv.U; cl the tiecrease oi large iorestetl areas: the sites with a high AP sum ('t'tn-"er"-"i"
= (i(.'ItaIl-t-itJ*'!--tit were l[)".l-ii. versus ~'t_’$‘3»»*i1 in the Atlantic anti ‘3t}‘T/it in the lioreal: ti) the increase
oi (.'.'r1rs'rrmeo. _/rr.t-{ft-rlr.~;. l'H:'s which are totlay largely cultivatetl in the Emilia ltomagna
region anti (').’eo. grrnvn here anti there. It is tliiiicult to say whether ii it was a long
tiistance transport. which coulti have heen likely ior C§'rtstrmt’.»:r anti Oiietir hut not ior t--:’ra'.t-
anti _/rr_e,!rrn.s". or a climatically intluceti increase in wiltl plants growing in the pollen
catchment area or ii these wiltl plants hati heen looketl aiter hy man to pick walnuts.
grapes. in the hills chestnuts anti even olives climate permitting. The latter hypothesis
matches the general increase in recortls suggesting human activity in the Suhhoreai:
pollen (Hrn't1t.*.*on group. .4r’ent<r-Y'.rr'.'it'rrm group. weetlsl anti iruits.="seetIs (Cereal
caryopses 'l"rr'rit'n:n. .'l'o.='rlt~'r.*n1. .S‘t»'t'rH'e. Legumes e.g. I-"it‘r'rr_/it-rbrr l... Pislrr1t.~;t:-rtittrrttt l..;
some plants ior salatl etc.) t Accorsi el tr/.. l'9i)2;t: liantlini ii/lttzzttnti er oi. in Iitteris).

Thereiore the vegetai lantiscape oi the plain in the Suhhoreal was possihly a
patt'Itwot'k oi closetl iorest remnant. park-like areas anti more open sites. The iorest
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goals and concerned therefore quite rant;lontly sampled environments, natural or
anthropic, wet or dry, woody or open.

According to AP pollen data the iorest of the Emilia Rolnagna plain in the Holocene
was less consistent than we had expected (AP sum from Preboreal to Subatlantic= 80, 64,
+'iO. 45. 54"/ii) suggesting. especially from the Boreal onwards, a human influence on the
vegetal landscape. Forest pollen spectra "-ttggested man cleared the forest and then, from
the Subboreal, first looked after wild local plants such as _[t-tgicz:-ts and I-*’itt's, to collect
fruits, and later grew them and other trees.»""shrubs (Pietro-tt.t.r, P-rtmtts. Morris etc.). Both
climate anti Subboreal/Subatlantic man seem responsible for the increase in the number
of taxa in the pollen rain (from the Preboreal onwards the number of taxa in the
Characteristic forest pollen combination rose: 8; 11; 11; 12.; 18). and the weakening
leadership of the Main taxa (80; (59: es; '€i'7; 3-='i‘i-it of the flora in the various phases). Maybe
man was the most responsible for the inct'et1se in Minor pollen (which represented 67: 52;
ail; 55; 7ii.5% of the flora and accounted I-or 5: 5; 2; ti; 9 ‘iii of the mean spectra from the
Preboreal onwards}, g

In the Preboreal the l.ant.l.-scape was a pine kingtlotn with some fir. but deciduous
broadleaf trees were always in the plain, possibly more spread than the pollen rain
showed, concealed by the large pollen production of pines.

From the Boreal. eight thousand years ago, to medieval tithes (the most recent time
involved in the data) forest composition did not change much. The forested areas mainly
consisted of riverside wood with .+"t1i-tr.-1-st.-4. g1'ttti.'nosn. A. i'm..'t<o-tn) and 5.aii.1r.', and
mesophilous inbred woods in which the leadership cit‘ Q-nercus (Q. pedtmcttlata) was
initially shared with Titre in the Boreal and Atlantic, then with Uln-ms, and more recently
with Ulmtts and Cnrpit-tits (_Subatlantic) when also Acer appeared. In the meantime pines,
and also Abfes, withdrew from the plain; from the Subboreal some Mediterranean
evergreens appeared in the pollen rain tlQtierctt.s t'le.r_. Ofer-t. Pbt'l(yr'eeJ.

From forest pollen spectra the Atlantic vegetation appeared to have been the most
stable in the Holocene; pollen spectra of the individual sites were more similar to each
other than in the other phases, .as Sorensen indexes showed: 70%; 67%; 75%; 71%; 61%
from the Preboreal onwards. The most variable phase appeared to be the last, the
Sulfiatlantic.

Some paiinologists indicated that current vegetal associations could have been the
main parent coenoses of some pollen assemblages recorded from the Boreal onwards. In
particular the Qrierceto-Cr-tipinen-r-in rlJ(Jt4i‘I'!6tl'I'Ci-tJ’li tPignatti I952-55.‘) was indicated as the
palaeocli1na><; of the Po plain from the Boreo-Atlantic by Bertolani Marchetti (1969/70').

- -i
1|They were ambitious suggestions, as pollen is not identified at the species level, even it

they could be eaact, especially for the .’:5ublno-realr’Stibatlantic. So it could be more warily
inferred by the pollen data that the vegetation of the Emilia Romagna plain has belonged
to the medioeuropean vegetation belt as definited by Pignatti (1979) since the Boreal.

To conclude we would like to point out that collecting pollen values was busy work,
for numeric values were rarely available and it was often very difficult to get pollen
percentages From. pollen clirtgrains. The habit of pl1ytt,isticiolog,ists. who anyway publish
their big sheets of data should be piclted-up. \X/hen facing synthesis work everyone
appreciates the availability of numerical pollen spectra, which can be easily rearranged
and reinterpreted.
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PO PLAIN - ENIILIA ROMAGNA (NORTHERN ITALY)
HOLOCENE FOREST VEGETATIDN POLLEN

Ltst of sites

Phases
Abbrev|a- HOIIIIICBIIB

Province Town I Site name tion I , References
name

1 Bologna Bologna Cave Due Madonne B04 A
t .

1,14,2U

2
Bologna I 5- I Convento SanBologna Domenico B05 Sb-Sa 4,5

3 Bologna
I

Buclno l Budrio
L-.

B01 Sa 3,2

4
Bologna Capanna A -I Castenaso II Cagtenaso B02 Sb 14,20,24

5 Bologna Castenaso Via ca dell'Orbo B03 Sa |3,2

6

. _eI _,I

Ferrata Argenta Argenta FE1 Sa "33

7 Forll l Forll Pianta di Forli F02 Sb 3?

B Forll Forll Villafranca di Forll F01 Sb 32,37

9

I

Modena Formigine
AI.

Cave S:-.tnt'Antonio M01
I

_ I I _ _
P-B-A-Sb-Sa 15,16,25,26

10 Modena I Formigine Fomaci di Forrnigine M02 Sa 10,11

11 Modena Formigine Pozzo Formigine
H

M03 P-B-A-Sb-Sa 13, 15,16,135
_ I

12 Modena Magreta Tablna di Magreta M04 Sb-Se 17,18,19,23

I13 Modena Mirandola Arginona di Mirandola M05 Sa 9

14
Modena Mirandola Miseria Vecchia di

MIrandola _ I M06 Se B

15 Modena Modena Pozzo Navicello MOB lP—B-A—Sb-S3 .31— t 9.-F35 I
1B

Modena San Cesario Sen Cesano sul
I sul Panaro l I Panaro M010 B—A-Sb 2,1320

‘T
Mode-ne l _.gggrgggzif Co|Iegio Universitario MO? P-B-A-Sb-Sa I]I2'l9'2°'21'22'

.8?

728,29

13

d
Modena Whlecro olidi 2

II l

Spilamberto . P M09 so 2,1s,20

19 Parma
_ t,_ -

I Sptlamberto I I II I II
Parma Case Nuove PR1 P-B-A-Sb-Sa 30

20 Ravenna
_I I I

Arfonslne Alfonsine RA1 Sa 37

21 Ravenna »
I

Classe Litorale di Classe RA2 Se 3?
22 Ravenna Lugo I Villa di Lugo RA3 Sa -, 32,37

33

l

Ravenna Ravenna Ravenna RA4 or
‘Sb 37

I24 Ravenna Raven na Ravenna-Periferia RA5 31,32,3?Sa

2s
Reggio
Emilia Poviglio Terramara di Santa

Rosa RE2
I.

Sb-Sa 34

26
Reggie
Emilia . Reggie Emilia San Claudio RE1 Sa 7

2?
Reggio
Emilia Rivalta Cassie di Rivalta RE3 Sa I6

26
Reggie .
Emilia Rivalta San Rigo di Rivalta RE4 P 13,35

Tab. I: List of sites cottsidcn.-"ti. The relevttnt relet'ence rtutttbers can be trttcetl in the reference settton
of the paper. at the end cit‘ the entry.

7,18,19,27,28,
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HOLOCENE FOREST POLLEN \fEGE'l'ATlOi\l OF THE PO PLAIN Z65

PO PLAIN - EMILIA ROMAGNA (NORTHERN ITALY) L
HOLOCENE FOREST VEGETATION (POLLEN)

Pollen types and Characteristic pollen combination
PREBOREAL (10,000-9,000 BP)

N0. Of SUBS = 5

TREESISHRUBS Presence class ma" % ma" °°"°", spectrum spectrum

Characteristic forest pollen ,
combination

(mean number of taxa per site = 8) l
Pinus 0 L L_ ’ 0 ao.0  i i 1
Abies Mi K i ‘ J ' i
Betula
Alnifis LL L
Corylus l IV 1.2 _L_1a

EE<< F-°.**$-" -h-ll-OJ

-LI1

‘I -- 1 I 1!!
1b

Quercus i — n ii ' +
C_>L-srpinus L L _ PM _ L l 0 0* i lr ll
Salix __ __ L___

. Otner taxa L____ __ _L L L L L_L_ L _ L
Picea Ill 0.2 r

0??’1|;-kin '1

. _ . . — - l —

E_[l03|BS _ ll _ L 0.4 L r
Tilia L ll 7 0.1 i r
FagusL L _ _ 1.2 L ; 1a
Qephne L LL L 0.3

iiiijjl Hqq“

Sambpcus cl: nigra _ __ 0.3
Castenea L " 0.1
Laws‘ OJ‘ I
Omwa _ L 01
Ulmus 0 0 0 0.1 0

Tab. XII: l’rebrI1rei1l : Rt3CUl‘(Iltf{l tree.i'sl11'ui.1 [ass in nrcler of presence elsss. The Cl1ill'i1L‘E(;‘I‘i5IlC Fcirest
pollen cntttlfiinstinn inelutles the ntnst fretiluent [£11-C3 fe-II1|"|d overall. which is equal in number to the
mesn numlf:-er of ls:-ts per site. The other tints reeurtlecl sre listed below, —- Pollen presence classes :
I = ts:-t:1 reenrclerl in 'l- 20% of sites; ll == 21-¢lD"l"I;i nf sites; III = 41-60% of sites ; IV = 61- 80% of
sites: V = 81- 100% Of sites. Pollen ciwer elssses 1 5 = 81-100 ll/ii; ='l = 61- 8U ‘ifs; 3 = 41-69 ‘Vii; Z = Z1-4O
‘£41: ltl =11-20%; lC = T'5.1-1l_l'l’i1;ll‘J = 2.6 ~ “'5 ‘Fla; ls = l.l— 2.5 "/ii; + = 0.5 ~1%;r = *-‘I 0.5 %.



Z66 ACCORSI, BANDINI MAZZAl\l"l"l, MERCURI, 11lVALlZl\l'l'l. '.l'Rl'§\--"lSAN GRJ&.\'DI

L LPLO PLAIN 7 LEMll:lA ROMLLAGNA (NQRTHERN ITALY)
HOLOCENE FOREST VEGETATION (POLLEN)

Pollen types and Characteristic pollen combination
BOREAL (9,000-8,000 BP)

' ‘ Mean % Mean coverTREESISHRUBS Presence class . Ls ectrum s - ctrum
Characteristic forest pollen -

combination l
(mean numoer of taxa persite = 11) L

Pinuls LL L L F T _ 19.4 ll 11d '
_ __ _ L! _- ._ -1-J

Alnus 15.8 1d
<1‘-Z.'<Coyylus _ L L _ 9.1L 1c_L_

Quercus  _ L IV LL L1 3.8 L- -_ 1-"
Abies ll! 11.4 _ 1d

1c
|.___.. ___

l_3e_tulaL 0 L L” ml LIV 6.6
Tilia L _ L Iv L 5.4 _1L<: '_ _
Ulmus |\( 2.5 ' 1a

mQerpinus L L 2.9_ L 1Ll_:LL
1bSalix L || 5.0

Comus ll - 0.7 +
Other taxa "

_ _ ___ _ l_ _ _ - ___l?LiLcea L L_L ll L T L05 LL L
EricalesIEricaceae L I_I 0.3LLLLL _ L L L L

ll
-1-qQ+

Faaus - _ -. 903 .. - t
Juqiperus _ ll _L 0.3
Ostrya 1.3 ‘1aLL "

mimili -1-1-‘-\-IQ-\

Daphne P 0.3
Castanea L L _ L 0.1 L_ L_
Hippqohae L LL _ L 0.1
RhLemnusL L L _ 0.1
Sambucus cf. pigre _L _ 0.1 L LL_
Vaecinium LL .L L L L LL0.1 L L L
Vibumurn 0.1

Tab. XIII: B(I>l‘t:!Ell : Recr_11'-;l<:d lrr:¢:r_.--"sl1|‘11l‘> 1113'.-1 in 1_>rdcr ml" pit.‘-n:11\..':;' u.'lu..-s.-». Tlu: t'l":;u';-|:.'1<.i*ri:-ltic l'u|'¢.*.~1I
pollen cc:r:nlni|1utiu11 i1*1<."lLu;l|::-1 tlu: 111051 l‘rc~r.|1|¢_-nt taxa l'm.1n+;1 mm-*1';1ll. wl1icl1 is ~.-rqtml in 11111111".-or lu rho
n1+;.—*;-111 l1LlI‘l‘1l)li'l' of 1:1:-an per site. "T11: c>ll1::r 1'-.1:~:-.-1 :'ec:__>rd=.;-d 1-ms lislv.-11 I1»;-luv.-'. —- I'-"<.:1ll:.:n |*_:1*r;-.~=<:*m".'c- ~:l:lss=:.~+ ;
l = [JKE1 I"L‘L‘(.JI"II.'lL‘“(Il in 1- ;?£O‘1'r1c'1l‘silur1; ll = 2'1--'40‘-1-":1 nf :~aitr.*.-". Ill = -"ll-111.1"--'=.1 1;.1l' .~aiI=.::% ; IX-" = 61- H11‘-*--in->|'
sites; X-"' = 81- lljljfi/1‘;» uf silos. Pollen r_'c>\-'::r' 1.‘!-.|.-ml.-r.~+ : 5 = 8|-llflfl "1-“E1; -l = 111- H1) "‘--"=1; 5 = -1+1-hi! ll--'11". .3 = £1--IU
ll/rd; id =11-200*-Ill; ll.T = 5.1-1{l'l»-IE1; ll": = 2.6 — "3 ‘H1; 111 = 1.1- 3.‘) ‘E-1:; + = l_l.‘§ - l ':‘11'. r = <1 {'.l._“'T>"3'-11.



HOLOCENE FOREST POLLEN VEGETA'l'ION OF THE PO PLAIN 267'

P0 PLLAIN - EMILIA ROMAGNA [NORTHERN l‘_l'ALLY) L_L
HOLOCENE FOREST VEGETATION (POLLEN)

Pollen types and Qharacteristic pollen combination
ATLANTIC (a,ooo-4,100 BF)‘
l 

Mean % Mean cover
spectrum spectrum

TREESISHRUBS Presence class .

Characteristic forest pollen .
combination

Pinus 4'-‘I
(mean nurnber of taxa per site =L 1 1)

' ' 220.9
Abies 18.5 1.d
Alnus L ‘I

451$. 13.0 1.d
Querous <1’. 12.9 1d
Corylus -T: 9.1

L 1.1:
Tilia '-E 6.6 1.c
Betula ‘ T 3.3 1.b
Carpinus 3.5 1.b
Juniperus
Ulmus

L1.4 1.H
2.7 115

Picea
Other taxa

_|

1.3

Fagus 2.1 1.3
Castanea 0.5 l"
Populus
Salix

._ LL _
ll 0.5 I‘

—.__

1.3 1.3
Ericales!Ericaceae *
OSUY3 L L

0.1 -I

-— 1 015 "1

Fraxinns _-

0.2 -I

Daphne 0.1 -l

llex 2 0.1 -I

Sambuctis cf. nigraé 0.1
Sorbus

. _ [L _ _

0.1 -I-I

Tab. XIV: .»\ll1111li<.' : Reet11'=.le1;| tree.-sl11'ul1 11111.1 in t1|'t_le1‘ of presenrge 1;l;1ss. 'l'l1e cl1;11';1L‘l1.-|"istic itirest
pullen c.'t1111bir1i1ti0n includes the 111:..1st lieqttenl lass l't_1L111Ll e11'e1'.-.111. is-*l1i<;l1 is equal in 11un1her [U the
I‘l‘lE;1[‘| number (if 1-.1:e1 per site. The ether 1111111 l't‘L‘UI'(lE(l are listed l‘}ElOW. —- Pollen presence classes ;
I = tusa reeer1.lecl in 1- 211011 1'11" sites; II = 21-4'1)?-11 -:.'1f sites; III = ~"'i1-61)‘?/11 of sites : IV = 61- 80% of
sites; V = 81- 1l'JO‘7l/ii :11“ sites. Pe1ller1 em-*e1" classes : "3 = 81-.lUlJ ‘H1; 4 = 61- 80 ‘iii; 5 = -11-60 “xii; 2 = 21-~10
‘i11;1(l=1]-ZIIW/i1;1{'= 5.1-10‘-?-*i1;1l1 = 2.11 - F1 %; 111 = l.l- 2.5 0/1.1; + = 0.5 -1'?-’t1;r = < [L5 ‘iii.



268 ACCORSI. BANDINI l\-"l.i\ZZA'.\i'Tl. l\-'lF.l'-ICIFRI. l~’.l\.".**\1.l-'.1\*'l'l. Tl'~1li\-'|f~‘1.r\.\' (".11.-"\:\‘l)I

L PO PLAIN - EMILIA ROMAGNA (NQRTHERN ITALY) L
HOLOCENE FOREST VEGETATION (POLLEN)

Pollen types and Characteristic pollen combination
SUBBOREAL (4,700-2,700 BP)

Mean % Mean cover
TREESISHRUBSILIANES Presence class 1. sectrum ; sectrum
Characteristic forest pollen

combination 1
(mean number of taxa per site = 12) - L . . 1 .

Pinus 1 it < 1 1 7.8 1d
Abies LL15? L LL L 1d

Alnus << 1d

Quercus <
191 L
1 §.-5 _ 1d

Cowlus L E 7. 3 l 1s
Ulmus E

_ |.- _

7. 1c
Carpinus E 2.

9
9 T 1b

Tilia
" F 2. 8 1b

Salix 1.2 L, 1a-
Castanea 1.4 L 1a
Fagus L
Betula

Other taxa

1. 1h
_.L

B _1.4 1a

Acer L 1.1 ' ' 11
Populus

" 1ll -I

Juglans 1 L '
0.4 _
09 ' +

Picea _ u .
ll

_' '1
ll

0511;. “ ‘ " it 1 1
-10.5

0 2. "1

Fraxinus 1* *2
Humulus L

0.2 L
-I-1.l

Phillyrea L LL _ Ll it LL
o.s L
asu +

Sambucus cf. nigra L LL 0.5 ' 0
EricaleslEn'caceae
Rharnnus . I . .

l-_. __ _‘

Junipems L LL
Quercus ilex L

0.
0.1 L LL

i_ . _- "1-1

Q

1.1 L 1a
0. +

vttis
Buxus L H L-L _ _-
L(.70musLL LL L L_ _LLL__ __

F50.6 +

0.1
_- -V __._

Q

- - l

_ _ I

Hedera L L 1 L
-I<1101 ' """l

Olea D 1
Vibumum _ _

Tab. XV-. H1.1l1l1t1|‘ettl : l~{e1_'t11'1.letl tree s|11"u'1 1111111‘ l".1s.| in Hl'Llt_‘l 111' |1|'esent'e t‘l".1--. T111" t'l1.11'.1i.l+.11
ft:-rest ptillen cum|1i11t1tit.1n includes the 111es1 l'ret_iuent t;1s'.1 111111111 ever‘-.111. 11-'I1i=."l1 is e1.|u;1| in 11111111111 in
the mesn 111111113121" of 1111-:11 per site. The 1-_1tl1e1' lass 1"eet"11'tl<;-cl tire listed hel1_11.1.-. -—- 1-‘tillen pit.-11.1111.
Classes : 1 = [ass I'l';‘L§Ol'dl3Cl in 1- 20% of sites; ll = ll---11,1011 =11‘ sites; 111 = -+1-t'1l.'1'f*-*1". 111' sites ; |\ = -
5-iiliiii of sites; V = 81- 111001-1 01' sites. Ptillen ct:-w.-r elsssi-..~s ; *3 = til-'ll1t_l i‘-11; --1 = 111- Ht} '11.; 5 = 41-110 ‘H 2

0. Q

0.1 ; '1

= ll-5111 {iii}; lf.l=1l-lllll/1.1; IL‘ = ;.1.l—ll_l lltll; ll‘? = 211- D-"ll; lt1= l.l- .2.‘-'1 '.’--1|; + = ll.:1 — l “-11; 1' = ‘Q ll._:’*



L L P0 PLLAE _EMlLIA ROMAGNA (|§:oi=tTLHERnL ITALY) _3

-
-- - — - - ..-.._ ' _ _ ____ __

HOLOCENE FOREST VEGETATION (POLLEN)
LL __PLo|lenLtypes aLnd Characteristic pollen combLinLationL L LL LL

SUBATLANTIC (since 2,700 BP)
No. Sites = 20

TREESISHRU BSIUANES Presence class

Characteristic forest pollen

AiDU$ _ —_—“——i_k-H

combination
L{LrrEnlum_t>erLof taL:-ta per site = 18) ' ___

Pious‘ '-______ - _ _L___.__.._
Qlercus _ ___LL L
Corylus U ' 'fie *e"f*;; in
Qalis _ _
Fests L _

Mean % ' Mean cover
spectrum spectrum

1-'-I 19.4 LL L 1d

<1ii _L_..

1
h 16.5

____|

1d

4 2
E2

E'<

_.LF-1-_;_-

T.1
113 . i_ 1d

.L___ 1c
4-V _—_—

7.? ' 1c

Ulmus L
Qatpinus LLL L
Betula 1 - _ J

E2

2'2

__,,

._ _.5.3. ._- s-.-i._
4 0 i 1b

"1 ' at “'*"“ 1b
‘ at P 11>

new-. seem" I
Castanea ._ . _.:2 _ . . _

Picea
E3

ttssss  .-i_i" 1 - i
Titia
Ostrya

| ‘l’

Ti-Ll _l tl _\. i'Cl

=2 —_

I I

—L:_‘l| 1::-1
._Pi

1.9“”.1__._ - 15..
—I

_L "4

1.8 LL 1a
__* .. . .11

+

0.9

_-____1a__.
-1-

+

Po - ulus _ '
Other taxa

Cornus
QEH‘£___
iiitis
Acer

0.?
0.4

'1'

1

-I

ll 0.2
0.1

.r_
“IQ

Platanus

03 -|.-___

0.2 q""l

0.4 1
-I

@t1.>e.=-'-.- _ 1 _ " ___, _
Er1ca!esiEricaceae T
Quercus lleit L
Rhamnus

0.1 |
.1. -I

vat -I

0.5
-_

t0.1 -IQ

Ephedra
Hiimuliis M 0 ‘ M

0.1 -I

llex LL L
0.1

Sambucus cf. nigra i 0.1 WWT
1- I

E12 ..
Rubus ' U _ '

0.1 -I

._,__

0.4 W

0.1 -I

TLaxus L
Fibsrnum
Daphne LL

0.1
0.1 -I-I

0.1 W

@rbus
Aesculus

0.1
_L_

-I

0.1 -I

Callulia
Celtis

.:I 0.1 -I

Crataegus
Cupressus

I-

0.1 ‘I

0.1
0.1 -IQ

EFEi.=.f"
Etionymus

J 0.1 -I

0.1 "I

Frangula
+

J
0.1 "I

Hedera
Ligustr_um
Lonicera

0.1 ‘H

Loranthus

i1 0.1 W

0.1 "1
__ c...

1

*~19.iP.§.-_..__
Phillyrea

ii

0.1 ‘H

0.1 ‘W

0.1 "I

2.

Ta . XVI. .‘-t|l‘r.tt|.tt1t1t . l{t'tt1t‘t|etl tree sltrult l|.me tttss 111 1_1|'tl-:1" 111 p1'i.~st.-ttce elttss. The t.‘l1ttt't1i'.‘iet‘istt-.
l't1rest pollen t'c1|11|1i|1;1ti1111 inelui;les the nttist l“1'e1;|t|ent ttttet lhttnd 11'».-'e1'ttll; wltielt is eqttttl in nt.tt1'tl_1er tu
the ntetttt t1tt|11I1e1' ttf tssti pet‘ site. The tr-t|1et' tsstt recorded tire listed l)1i'li.IJW. -—- Pollen presence
elttsses : I = 111:-ts |'eet.1rc1etl in 1- 2.0% of sites; ll = 2.1-40% til‘ sites; Ill = ill-(10% of sites : IV = (.11-
:_—'tt'_lt';t»t- 1.11 sites; ‘~.-" = 81- llltltttt 01' sites. Ptillett cttver classes : 5 = 81-100 it/1'1; 4 = 61- 80 ‘111; 5 = -'11-60 ‘1/it; 2
= ll-=“1(_l '1-"1-1; 1-(1:11-_2Ul-l#"l_ll lt.' = 5.1-Ilil ‘iii; ll“: = .211 - ‘_71"-1/it: 121 = l.l- .?..“'_1[i”'t1; 1' = (1.5 - 1 ‘Brit; 1' = ti (1.5 “/11.



270 ACCORSI. BANDINI MAZZANTI, MERCLIR1, RIVALENTI. TREVISAN GRANDI

|

I I II"P0 PLAIN - Emma Romagna (Northern Italy) I
_ A

Holocene forest vegetation (Pollen)

‘-

‘I12?“'\-5

Forest pollen flora and mean pollen cover spectra
- I

I
°P .I * I

ounououqov pic; _BP} ' I 10.900-9.890 I 9.00%?-.000 5 8.000-430° L 417°"-'2-?°° I =’-I"?-T*= 23

HO|_DC.E_1_llE P|-uqgis k k PREBOREAL BDREAI; A .flTLA1'\l'l_lC__H §UB_BOREAL_iSUB:§;TLI_°lNTlC|
I i |— I I t— | 3

Trees+shn.|bs+lianes __ _,_ __ _ l . _ ,. _

acensvl-=15 _ I“ __ an ___-_1_ -- ,_ a
M, I—oo:oe l

1a _
‘la -I,“

J
AQUIFOLIACEAE FM __4= r _ _
Ila! i
ARALIACEAE _ _4- _ J

"I

Hedem

-If I
“I

1' "“ r ——J

_ - - - I- _ | "

'1'I I

BETULACEAE_ I I I Tc I7
Alnua__ _-. _ I I-IW'IDB
fiLr:f.glutinosalA.gtufinosa (l__.)Gae1’;_ner _ IfI_WID
A. inoana (L.) Moarwh __ 3 D

1;; 2 I ‘Id Z.
1-:1

___ | |-. _ |-- _-.

NII
I

-5 D.

I_I ‘I I P
Id 1d

- T -In

‘U I
..|-.

‘U

—-ri—'--_
I

B

Betula _ _ QB
B

E
BUXACEAE
Bums _ _
cnrmaanc ems _

I_
__|.._

_ _ I___ -

1: ‘lb ‘la _ 1a
"1 -I

—\ - ~— - -I
-I H

!__ + -1
pp]

l-Iumulus _ I _l
'1- q-

-1

Humuluaifiannabis _ H I E _
gglPR1|=ouAcEAE _
Lonicera

_
__l

+ -II’ F I‘ p
| -I

4 __ I

élambucus nigra LJS. cf. nigra I DB I I’
-iT I’ I‘ I

4 _ moms
r .

-II‘ T
VIbl..lI'I'II.lI'I"I

CEILJPISTRACEAE P 5 » 4 -I
-J

1|-

—l
_ ,1 - I

‘D
Euonlrmus J

CORNACEAE _ i = _ ‘
4 -‘I -1 -

-I- "'1I’

DOIDB
Euunymus europaeus L. DOIDB

Comus DOIDB i -1- TI’ I
C-omus nIa_s_L. DOIISZQ
coRv|.n_lcEAE _

I
_ _ = - I _

TI

1d 1d
-I

Corylus _ _' ' "IE

P
1d

1: 1c 1: ‘IO

C-orylua avellana L. I _ DB _ F‘_
Carplnua _ DOIDB _ l' 1b

I _
‘Ib 1b ‘II:

Carpinue betulua L. H DOIDB I P P

om ¥- _ I  I |_ la r r +
I -poms

Ostrya oarpinifolia Scop. _ _ _ . _ .P
r 1a__ 1a 1a

_ _ _ _ DOIDBI .

Cupresaus - I
_ 1 _

:1 -

T ICUPRESSACEHE

J unip-arus 4 ‘C F.
+r 1a 1a

Juniperus fipo i CF
. I " I P

Ilgnlpems communia L.‘ ___ CF I‘
__, T II P I

E|.E§enu\cE:5E _ r
Hippopllae _ _ I H

|
f

Eeusnagcsae _
|_E_phedra _

‘I .-
"1

-I

I
ERICALESIERICACEAE ' " I‘ I’ _ .l _=L I- I TI’ -I

|es¢'Erica|;eae I T f -\I
I’ I"_ ___’. -

i_-..-...a___.__ . - — —

C-alluna. . _ _ T _ - - .
'_5".Ii __ _ . -
Vaccinium q

"'1

I J _ .J _ ___
—|

' 1
___ __ _ _ _ ___ J . J - . _I

__ _ __ 4. _ _ ___ _ ___ _ _ J ----_

 —-a i j j all a i i‘ i



HOLOCENE FOREST POLLEN VEGETATION OF THE PO PLAIN 371

I I? In ‘ I I I-l

E1-1c_y _ 7 i _ w i i —* F _9_,lII'IU~B,DDD * _ SINCE ‘

PREBOREAL BCIREAL ATLANTIC. 5U HBOREAL EUBATLANTICHOLOCENE |=-eases __ NV i p I _ ‘ L _
FAGACEAE _ _ _ 1a 1d 1d 1d 2

_ r _ _. i__ _ ___i . _. _. __._-

Castanaa__ ___I_ _ I I IDB I r _ P _

.¢==e~e»=@v1Mi'=er . QB . P I- -. WP
F192!-__..__.. - -192 ‘=__i . __ - --- — +-_a—-_- --T--- -- 1- 1-L —

"?==!s1'-=='~=*-__=1_~"fla\'-_-- - 1.9.5”. __ ._. ‘__-
Queroua oaducif indifl‘ DOIDB "' - 15 Id I Id Id
_l.'.i:erIrlsIL. II_—__p ? III I D0109 =I I P I P _ I III III:I—II_ I
_Cl.IlexLI. II IIIIl~.I|E—'I I I_I III I IIIII I
lSIIp?be;'lsIVIIilld _ ___I+_ D0165 I _ _ 6 I__ _ _ _ _
Q.rut{q[L.__;-_§-#0.r-'l-fqburs.s- I DOIIDB I _ __ P_ III I II III_ I I
H|PPocAsTAuAo§g§__ _ _ _ II I II I _ L ______ + “___
Aeoculus __ __ _ I;-lB_ _ _ __ ____ _ _ _ __ _
JUGLAHDACEAE '_ - -- -- I - |- --- -- _-__i_.

+

—-l—-u

‘T _|. m_-I

-.—+-___ I_|.-1.II“mu

._l_n
+

_I_-+_-- '1:1
_,I-___r_.__.-_r_.L

1::‘D

__,_

+|B1'
4-.|.;-1':1::w1:

___i iIi_--i-- .- - -.. .-

= P
_ _ __ ____,._ _. ._ ,_

-I

Juglans _ _ I II_)_B i
I

_. . __t. __ _. _ I _,
Jual=fl-'1rge_Ifl_l-- __ I DB _+_ W ” _____L* ____1_ _____ W_ L l
LAURACEAE ' r _' __ A __ '_ _L:-~~"= anode T ME; »-__W_-__- I - ._-__-LORANTHACEAE p _ _ I
Loranthus I

L _ __4_ L _ Z|,_ _ _ . _,_ . ___} __ Z ____ ___;

MORACEAE ' _ _ _ _ __|_ _

I"I"I“I“ I . ___ ____. I . IOLEACEAE r +I _ 1a II_ ,. _ -IFII'aJIInus II moms _ l‘ III III'I In?. _. ._-__L._.-_.__-._._ L _ T__ ,
Fpxeelsirtipo ____ DOIDB ___‘ __ - _ ‘ _'_ _ p_____o
F. ea-co1|Eo£ L. DO!DB .
F. emu: lipo __ _ _ __ L DOIDB _ _ I _ _
Liguslrurn _ _ _ DQIDB '. _. _ ..____ i T.-._ _____ ._
l_._i§|ustrum vulgeretlpo __ DO:‘DB_ L__pi _ _____ _ _ _
Dleacf. _ _ _ I I
Phlllyrea __ _ _ _ _ __ _ _J-F _

I
I'N“°E*E . _- .5 I 2 -- I_ 3_ 2 -__.2.

Able: I CF 1-: - 1a 1a 1d 1-:
gflltiiea alba Miller ___ _ CF ‘ p p
1...... L__ L no 9; * ‘ W M _' " —pjfl"pT“p ‘ro*
FIIGBB CF I + la I’ ‘Ii
Picea exoelsa {I._am.] Link I — _ CFI I— — II I I I I I I

- - _ _ .. _ ___ I__
Pinus __ __ I CF 4 _ h 1d 2 1d
Plnua oembra L. I I I~ - - L - _ “Li _
Pinua plnea l.._ _ _ _ __ CF p I I

-l-

W-"'1

.. ._. __ ._ _ _ - ._ __ ..__ii._i. 1 _

-

I

*1--P—L

P
II II_ III_ I II I “III

___ ,.,,1

-I'D

‘U

IIIIE ' __ F _ _ _ r
I ME + Iii

-uuau
FinusayIveslrIaL. _____ __ __ CF _ _ __p ___ p p _ J,_ p ‘
PLATANACEAE _l_~IiI_ I " "Z
Pal;nIuIs I _ _I__ I IIIIB _ _ I
Platanus orientalis L. _* __QB_
RHAIIIIHQCEAE __ p_p_ I r I
Frangula _ noroa I _

"I

r

"'l'U"1"I'U

— —- J -- 1 _|

I I

-I

Fr§n§|l.|_ia _flII‘lili5 Miller I DO:‘_IQ§_ _ j _
Rhamnua I ooroa I I
E0‘-BACEQE _ _ _ _
Crataegus DB I__] _ _ _ , _ _ _____
Prunus _ ' DB _
Rubus _ _ _ J — I

+‘-"‘=:'=r*?+1=-:-.- I - _ ' DB __
SALICACEAE r 1b I 1a 1aI I 1|;
"aoi — I —— — — ~ - - ___? _.

Popdlus _ __l-II{'uEr'D_B_J _ r r
Populus cialha HWIDB I I I
 -i-_--ii-— — . + _ __ _ __ _

Salix HWIDB L r 1b 1a
TAXACEAE IIII I" I" _'i__'___+___r _ _ _ ._ , __

__-1 i1 CF K _

__l,._
"i

1

_.__r_ "U

-H

“I'D

- — -

Q

'-I _IQ

i GI

-1-1a"1:|-I



272 ACCORSI, BANDINI MAZ2.ANTI_ MERCURI. R1VALENTl.TREVI.SAN GRANDI

—- —- -— — — -— — ~ — — -r-' — '- P‘-' - -"I _ - '1" _ _

GHRONQLOBY gay B.|;)_ ' F 1fl.000~9.00Qj 9.090-8.000 st. fl.fl0lI}~4.?fl0 I, H00-2.?00 _| =+n<== 25100

1;-|*?_'mE|.E'T5cErTE L' ' l *
Daphn-o ___ __ __
T"-i¢§&E_ ..___ ___ _-
UE_fl___ ___ __ _

HOLOCENE Pl-IASES ' i PHEBQHEAL I BQREM To £~Tu"~~;"~= ; SUBBQREBL I .5“B*‘“-*"“!"¢.r I
I

4 . -,._.

_ ___. L -- _

1 - ---- 1 —

_ QOIQB
ooroliTilia oo[data__M_il_|or _ _ ___" _

Tilia plalyphyllos Soup. __ __ __ _ _ _

ULIJACEQE _ J _ ;
Celtis _ __ __ _
Salli: ausholls L. ___ _ __ _ _
Ulmus

DB -
DB

Lgorog % _

.r._._.I_ f_r I __ F . _-
l T . I’ I’

M“ ' l ‘ica L ‘lb :“'_'-—]-I _|.Cl

I‘

+

"T__* "'1.-J 1b"'1
+

_ +___ ___. _ _ - P

_ {__ __ .__l ___ - -

-_ ;__- ___. __r- ___ .___.:_ __

.-Pl
1b Ll

iovvrfiifl
I. -— — _ "'

r 1a‘; 1b- ‘lo 1"1

__ . .1. — --
‘U

r _ j ‘la _l '1b' " 1|: .-.-In U’

Ul:-nos min~_cs'—Mlll_orlllJlmu:sl cf. minor _
VITAQEAE _ _ T
Vltis __ _ _ _ __ '

' DOIDB

-.'L_.l

3-""_‘ "' __ I I _-
I

' l ‘D
_ I, _ __l L_. E "I

__ ‘_____ , _ v _

l +
—l

i .

Q

~'-—rVili:_s vinilora L. _
. _ —¢ _ i. -.

| ll ‘U

‘?‘**"_°°“l9F'F'-°°'?'“‘l Q _-__ _. UCI
. J

. A__ 1d .
.1.U IO ‘P0

l-

- |_._
hi

I5
jib _:__._

KI N1'
I-_

IQ

Hygroohilous woody plants _ __ __ 1 _

Conifart
4-.l

O '|'|

1:1:
a l'-JH

E,

__j hi

J

léeciduolls |JIOIl$_|Eflf_ll?'_ _ _ _ _' _ DB
»-s~- +-- ll-' alb1d L _ -Ii

hi
i _

Moditfrronean evorgrecfls ' ';
Alf Sum -

5l'l'l
1a

-1-

-l-
_ _ . - ._ -

4:2 4' so zraif 3?:
.--J

-1“. |
L

% I
Hg. Families [T015] = 3'l)_ _ __ , _ 11 1_ tl

11 14 15 29

I10. glen:-ra=__ floral =__53)
'lB 31

I

€._

1._.

_‘ E1
L

No. Pollen s Total I B18 ' ' L19 hi‘hi ‘I-1G9 Mhi '\-IM |+ 41 L bfi
j ix n-il—i -1l_____._

Tab. XVII: Holocene forest pollen flora and Mean pollen cm-'e:' speclru. Cox--'er v'.1Iues '.1re shown for
pollen families and genera. As for pollen types and species only the presence is shown ( = p).
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