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ABSTRACT - The cores VE-L and VE-lbis were drilled on kok Nuoua del Troncheno
Qualitatiue and quantitatiue analysis of ostracod assemblages fro* the interual depth of 917.70 t
enuironmental aid sedimentary history of this sector of the Wnice kgoon. The frst occulrence oJ
and of Globorotalia rrutt."t,riinoidei eicelsa (Sicitiin Snge) at 768.99 m, iogether with otia
to bener spectfit the age of the lower interual of the core. Despite the pauciry of ,hy ostracod fau
the wid.es|rtil turbitrite"deposition, it was poisible to recontnutt the'euoluiioi o7 the hgooi f,
infened depth ualue of about I90 m) during the Lower Pleistocene to the actual laguna.

RIASSUNTO - [Evoluzione ambientale dell'area di Venezia nel Quaternario sulle base c
anni '70 il Consiglio Nazionale drlle Ricerche ha auuiato un programma di ricerca uolto a chiarii
l'Area di Wneziai A questo scopo sono stati effenuati dei caroto{gi e sono state preleuate due cart
Troncheno il cui ttu4io costiiuisce l'ogeno- di questa nota. CZmplessiuamenti le carote in qu(
sedimento. Le associazioni ad ostracodlrehtiue ill'interuallo co*preso na 917,70 m e 5,10 ni dt
ln storia sedimentaria e pal.eoambientale di questo settore delh kguna di Venezia. Il rinuenimenr
di Globorotalia tr,rn."t.rlinoides excelsa (S;t;l;oro) a 768,99"m insieme con specie signifcat
consentito di precisare I'eth dcll'interuallo inferiore drlh carota. Nonostante la pouirti deT'os-naco
priui di ostracodi) per lo piil legata ad euenii torbiditici, i stato possibile riperionere la storia del-esterna 

durante il Pleistocene Inferiore, fno all'axualz ambiente lagunnre.

Quaternary environmental evolution of the Venice
ostracod assemblages

Alessandro Bosslo

Dipartimento di Scienze della Terra
Universit) di Pisa

INTRODUCTION

In the first years of the 
'70s, 

the Itdian institute
Consiglio Nazionale delle Ricerche (CNR) undertook
a research program to investigate the subsidence af-
fecting the Venice area. Vith this aim three bores were
driileJ (Text-fig. 1). The deepest well, well VE-l was
drilled from 60 to 950 m (depth of 0 m is referred to
the ground elevation, that is 2 m above sea level) on
the western coast of Isola Nuova del Thonchetto
(Venice) in 197l. The uppermost part of this core
was incomplete and was subsequently (1972) com-
pleted in a second well, well VE- l bis, located about
30 m from well VE-l and drilled from a depth of 4.9
m to 120.3 m (depth of 0 m is referred to the drilling
rotary table, that is 5.2 m above sea level). A third
well, well VE-2 was drilled in 1973 on the eastern
coast of Isola Nuova del Thoncheffo; this well pen-
etrated from 4.5 m to 400 m (depths are quoted as
for well VE-lbis).

Wells VE- I and VE- l bis has been the subject of
several studies includitg lithological-sedimentologicd
investigations, palaeontological and organic matter
content analyses, which led to a series of more or less
comprehensive and deta i led in ferences on the
palaeoenvironmental and sedimentary history of the
Venice area (CNR, l97I; Favero et al., 1973, 1979;
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Favero & Passega, 197 4, I97 5, 1980; Serandrei
Barbero, 197 5; Bellet et al., 1982; Favero , 1984;
Mullenders et al., 1996; Kent et al., 2002).

. These palaeoenvironmental reconstructions took
into account data mainly from foraminifers and only
partly from other fossil groups such as ostracods
(Favero 6. Passega, 1974, 1980).

Furthermore, it is worth mentioning that bio-
chronological inferences on the deepest part of core
VE- I are controversial. In the earlier works, the bio-
chronostratigraphy was primarily based upon foramin-
iferal analysis. As discussed by Favero & Passega (1974,
1975) and Favero et al. (1979), the oldest sediments
of well VE- I (from 950 to 81 5 m) cannot be well
constrained, since they are characterized by the gradual
d isappearance o f  typ ica l  P l iocene fo rms,  e .g .
Amplistegina lessonii Orbigny,, q well as by the pro-
gressive appearance of rypical Quate rnary taxa, e.g.
Hyalinea bahica (Schmeter). Anyway, Favero et al.
(1979) placed the Plio-Pleistocene boundary at 815
m, corresponding with an important transgressive
event. In the subsequent paper of Favero & Passega
( 1980) the top of the Pliocene was, however, assumed
to be near a total depth of 900 m. The first study of
calcareous nannofossil events carried out by L.Todesco
(itr Favero, 1984) supported such e lowering of the
Plio-Pleistocene boundary. This assumption was fol-
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lowed in the work of Mullenders et al. (1996), which
offered a detailed vegetation and climate reconstruc-
tion of the Venice area based upon pollen analysis of
the three cores VE-l, VE-lbis and VE-z. The more
recent paper of Kent et al. (2002) based on new
nannofossil data, palaeomagnetic stratigraphy and
magnetic suscep^tibiliry however, did not corroborate
previous nannofossil analyses. Accorditg to Kent et
Al. (2002) the Plio-Pleistocene bound ary should be
placed at 813 m where an unconformiry separates shal-
low water shelf facies from overlayitg deep water sedi-
ments, thus in good agreement with the supposition
of Favero er al. (1979).

The present paper presents an extensive study of
ostracods from wells VE- l and VE- l bis. The main
goal is to compare data emerged from the ostracod
iecord with previously published research on other fos-
sil groups in order to improve the palaeoenvironmental
and sedimentary history of the Venice area. Although
ostracod faunas are chief ly  d iscussed f rom a
palaeoenvironmental perspective, biostratigraphical sig-
nificant data achieved by the present study, especially
those concerned with the controversial location of the
Plio-Pleistocene bound ary, are also treated.

BACKGROUND AND METHODS

Ostracod faunas have been studied from a total of
319 samples (Tab. 1) kindly provided by Prof, D. Rio
and Dr. R. Serandrei Barbero. Samples were recov-
ered from the composite section VENICE- I (Text-
fig. 2; Kent et dl., 2002), which consists mostly of
well VE- 1 and the upper of part of well VE- I bis.
Particularly samples exalnined from well VE- I are from
the depth interval 62.74-917.70 m, those from well
VE-lbis are from the depth interval 5.10-58.80 m.
The total picking of ostracods was accomplished from
the washed residues for the size fraction >I25 [rm.

Text-fig. I Locat ion  o [  the
compos i t e  sec t i on
VENICE-I (cores VE-
I  and VE- I  b is)  and
core VE-2.

Detailed lithological and sedimentological features
of the investigated section are available in CNR ( I 97l),
Favero et al. (1973), Favero & Passega (1974, 1980).'We 

only report a brief note of the main lithological
features and palaeoenvironmental interpretation dis-
cussed in the above-cited papers.

From the bottom to 8 55 m the section is mostly
shaly, whereas from 855 m to 815 m sediments con-
sist of silry clay-very fine sand alternations; these sedi-
ments accumulated in an inner neritic environment.

From 815 m to 356 m the section consists mostly
of turbidites and particularly between 815 m and 436
m fossiliferous shales are interbedded with classic sandy
and silry rurbidites, whereas between 436 m and 356
m sand turbidites are absent and sediments consists
chiefly of turbidite siltstones and shales (slumpitg
zones are present berween 7 66 m and 553 m and
rypical deltaic deposition begins at about 540 m); on
the whole foraminifers indicate a progressive transi-
tion from the outer neritic environment to the middle
neritic zone; displaced faunas (fresh-brackish water
ostracods and littoral foraminifers and ostracods) oc-
cur in turbidite and slumping levels.

From 356 m to 288 m turbidite deposits are
absent and sediments are mostly silts and clays with a
reduced sandy fraction, this interval is closed by very
fine beach sands; foraminifers are indicative of a pro-
gressive transition from the middle neritic zone to the
littoral zone.

Above 2881289 m, where the first continental
sediments occur, very fine to fine sands are interbedded
with silts, shales and peat beds; the environment alter-
nates between shallow marine, brackish lagoonal and
continental settings.

As  d i scussed  i n  t he  i n t roduc t i on ,  t he  b io -
chronostratigraphy of the oldest part of the section is
still controversial and our consideration on this mat-
ter will be discussed in detail later. With regards to

I CORES -;z n \
VE_1and VE-1bis:2"  \
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ber of species) (Tab. I ) and faunal composition (see
Tab . f , available on the web site: h :tp:l I
www.dst. unipi. itldst/bossio/VeniceOstracoda.xls) . In
addition, qulntitative analyses proposed b-y Ciampo
(2003) to reconstruct palaeobithymetry have been
applied to samples bearing more than 100 specimens

Text-fig. 2a - Lower part of the section VENICE- 1 : ostracod abundance, pdaeoenvironment (
levels) 

^and 
pdaeobathymetry based upon the ostracod rntdy plotted against depth (-). The

by Mullenders et al. (1996) is reported.

the remainittg section, this study refers to the work of
Kent  et  aI  Q002),  which provides var ious
chronostratigraphical control points.

The pdaEoenvironmental significance of the ostra-
cod faunas has been investig"t.i through the study of
abundance (number of specimens) and diversiry (num-
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Text-fig.2b - Upper part of the section VENICE-I: ostracod abundance, palaeoenvironmen
tliebrui.od studyplotted against depth (m).The climatic evohition reconstructed byMullenden
events recognized by Kent a al. (2002) are repofted.
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and includirg paleobathymetrically significant ostra-
cod taxa. This methodology was proposed studying
upper Pleistocene-Holocene cores from the continen-
tal shelf of the Tyrrhenian Sea (Ciampo,2003); herein
the method is slightly modified (Ciampo, 2004, this
volume).

Although the present paper focuses chiefly on
ostracods, palaeontological investigations extended
(especi ally for sampl.: barren of ostracods, see Thb. I )
in a general perspective to the whole organic content
present in the washed residues, and particularly to ben-
thonic and planktonic foraminifers.

RESULTS

From a bio-chronostratigraphical viewpoint the fol-
lowing data on the distribution of significant fora-
minifer species have been achieved:

the first occurrence of Hyalinea baltica, which
marks the Santernian-Emilian boundary (Ruggieri 6{
Sprovieri, 1978 cum bib.), was recorded at 907.98 m,
this in agreement with Favero et al. (1979), who re-
ported this species from 950 ro 750 m and from 580
to 541 m;

the f i rs t  occurrence of  Globorota l ia
truncAtulinoides (Orbigny) excelsa Sprovieri, Ruggieri
6{ Unti, which marks the Emilian/Sicilian boundary
(Ruggieri & Sprovieri, 1978 cum bib.), was recognrzed
at 768.99 m.

In addition, ostracod associations are characteri zed,
a l though sporadi  ca l ly ,  by a cer ta in number of
biostratigraphically significant taxa. These taxa are
Loxoconcha bonaducei Ciampo recorded from 915.30
m, Palmoconcha turbida (Mtil ler) and Cytherois

ffinordei Ruggieri recorded from 896.00 m. Accord-
ing to Ruggieri ( 1980 cum bibl.) and Ciampo (1998)
the first appearance of the above listed taxa slightly
precedes or post-dates the Pliocene-Pleistocene bound-
ary.

Our  f  i nd ings  wou ld  seem to  res t ra in  t he
biostratigraphical value of Buntonia robusta Ruggieri
highlighted by Ruggieri (1980). The former species,
which accordirg to Ruggieri ( 1980) is not found after
the Pliocene/Pleistocene bound ary and within the
Pleistocene, has been recovered at 902.40 m, thus
above the H. bahica FO (907.98 m). However, it is
worth mentioning that this finding is limited to a
single specimen.

From a palaeoenvironmental viewpoint, composi-
tional changes and fluctuations in the abundance and
diversiry of'-the ostracod faunas allowed the subdivi-
sion of the investigated succession into the followi.g
intervals (Text-figs. 2a-b):

Interual from 917.70 m to 823.50 m

Ostracod assemblages are moderately rich and di-
versified. Abundance and diversiry show short-term
high fluctuations and tend to decrease all along the

interval. Mean value of the abundance is 31 , but
among the 48 samples examined from this interval 4
and 6 yielded more than 100 and more than 50 speci-
mens respectively. Diversiry varies on average between
10 and 5. Faunal composition is not thoroughly ho-
mogeneous. Sketchily, from the bottom to about
865.45 m assemblages are dominated by Aurik spp.,
Costa runcinata (Baird) ,  Leptoclthere spp.,
Sagmatocythere uersicolor (Mtiller) and subordinately
Echinocythereis pustulata (Namias) and Carinoualua
testudo (Namias). The calculated depths (79 m at
907 .98 m, 64 m ar 896.00 m and 44 m at 865.45 m)
are indicative of a progressively shallower middle ner-
itic environment. In the upper part of the interval
(above 865.45 m), no sample is suitable for quantita-
tive palaeobathymetrical analyses. However, the en-
trance of Cytheretta judnea (Brady) and Pontocythere
turbida (Mtiller) together with the disappearance of
Echinorythereis pustulata and Carinoualua testud.o sug-
gest a further shallowing of the sea depth.

Interual fom 817.56 m to 542.64 m

A transgressive event begins at 817.56 m. Assem-
blages from 817.56 m to 814.12 m and from 808.53
m to 797.37 m are relatively rich and diversified (mean
values of the abundance and diversi ry are 125 and 52
in the former interval, and 2I and 9 respectively in
the latter interval). In the lowermost part of the inter-
val major components of the fauna are Aurila spp.,
Callistocythere uexata Bonaduce, Ciampo 6{ Masoli,
Cytheropteron rugierie Pucci, Echinocythereis pustulata,
Loxoconclta spp. (includitg L. subrugosa Ruggieri).
Locally also Macrocypris spp. and Sagmatocytbere uersi-
color are well represented. This association suggests a
lower middle neritic environment and, notably, the
calculated depth is about 100 m at 8I4.I2 m. In the
above fossiliferous interval assemblages are dominate
by Bythocypris producta (Segue nza), Buntonia textilis
Bonaduce, Ciampo 6. Masoli and Henryhowella sarsii
(Mtiller) and the cold deep species Cytheropteron testud.o
Sars occurs. Depth reaches its maximum value of about
190 m at 802.23 m.

Above this level, many samples are barren, and poor
marine assemblages alternate with scarce fresh or brack-
ish water faunas. Marine ostracod assemblage.s, .ol-
sisting mainly of taxa rypical of the outer neritic envi-
ronment (Henryhowella sarsii, Krithe spp. and subor-
dinately Cytherella gr. uulgata Ruggieri) were recov-
ered fairly regularly from 795.37 m to 764.12 m, at
76I.69 m, from 737.12 m to 728.45 m and patchily
from 570.27 m to 542.64 m. Fragments or complete
valves of Cand.ona spp. and occasionally of Cyprideis
torosa (Jones) and Cytherissa lacustris (Sars), occur
mainly from 763.25 m rc 670.22 m, at 587.77 m and
at 576.30 m. A single sample from752.96 m is char-
acte r ized exclus ively  by the occurrence of
Cytheromorpha fuscata (Brady). As pointed out in pre-
vious works, e.g. Favero & Passega (1975, p.74; 1980,
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p. 160), these brackish and fresh water forms can be
ieasonably regarded as displaced elements introduced
by turbidite currents and slumping.- 

Although fairly poor, authoctonous ostracod fau-
nas are still indicative of an outer neritic environment,
perhaps slightly shallower than in the previous inter-
val. The sca'rciry of the ostracod faun", th. abundance,
among benthonic foraminifers, of Boliuina sPP. "ttd^
Buliiina spp. ,and finally the lvidpspr,ead Presence of
pyrite suggeit bottom oxygen depleted conditions.

Interual fom 540.22 m to 270.88 m

At the base of this interval (from 540.22 m to
5 19. l0 m) ostracods are extremely rare and include a
few species, i.e. Krithe Praetexta (Sirs) , Leptocythere rArA
(trrt t i l ler) , Loxocontfia rubrit incta Rlggteri, and
Pontorythere turbida. These forms would be indicative
of a ripid decrease of the sea depth, however the scar-
ciry oithe fauna and the possibiliry that the ostracods
are displaced do not allow conclusive inferences on
the basin depth.

After an interval barren of ostracods (from 516.80
to 437 .98 m), the fauna progressively became more
abundant and diversified. Particularly, the highest val-
ues of the abundance occur berween 353.20 m and
346.16 m (mean values of abundance and diversiry
are abo ut 254 and 23 respectively). The develoPment
of conditions favourable io bottom life is most likely
related to the end of the turbidite deposition.

\Within this long interval, assemblages do not show
significant compositional chang€s, but only modifica-
tiSns of the relitive abund.tt.J of single species. Ma-

io r  components  o f  the  fauna are  Aur i la  sPP. ,'Callistocyihere 
spp., Carinocythereis antiquata (Baird),

Cistacyihereis (fhttermanniiythere) turbida (Mtiller),
Leptocythere spp. , Loxoconcha gPP. , Pontocythey turbida,
Sigmitocytheii spp., Semicytlterura spp. and subordi-
,r ." tely i lso Cyiheridea neaPoli tana Kol lmann.
Palaeobathymetiies inferred from quantitative analy-
ses (61 m at 353.20 m, 63 m at 352.50 m, 43 m at
350.68, 32 m at 346.16 m, 26 m at 304.02 m) indi-
cate a gradual shallowing of the basin from the uPPer
part of the middle neritic zone to the inner neritic
zone.

This interval is closed by a set of samples barren of
ostracods (from 299.92 to 270.88 m). Lower samples
are characterized by rare benthonic foraminifers sug-
gesting the permanence of a shallow marine environ-
ment up to- 283.35 m, whereas the toPmost samples
(ar 271:45 m and 270.88 m) contain fresh water mol-
luscs and indicate the first transition to a fresh water
setting.

Interual from 269.33 m ro 2I8.40 m

In the lower part of this interval (from 269.33 m
rc 246.32 m) environmental conditions become again
favourable to the development of ostracod communi-
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ties. Abundance and to lesser extent diversiry, show
high values (mean_ value of abundance is about 170
an-d mean value of diversiry is about 12).

Assemblages are dominated by Callistorythere sPP.,
CarinocytheVeis antiquata, Cistacythereis (Hilter-

manniqtthere) turbida, Cythgridea ryeapolilarya, Lepyo-

rythere" bacescoi (Rome), 
-Palmoconcha-rurbida 

and lo-
6ally also by Pontorythere turbida, Pterygorythereis jonesi
(Baird) and Semicyilterura spp.The calculated bathyme-
tries (34 m at 263.95 m, 42 m at 262.76 m, 46 m at
258.82 m, 38 m at 256.03 m, 36 m at 252.92 m and
35 m at 251.27 m) are characteristic of the deepest
part of the inner neritic zone.- 

The upper part of this interval (from 242. 10 m to
218.40 m)-is barren of ostracods, but it is still refer-
able to a prevalently marine environment (local Pres-
ence of rare marine benthonic foraminifers).

Interual from 217.88 m to the toP of the section

From here to the top of the section, ostracods are
patchily present, but associations can be locally very
iich. Thia interval is complex and shallow marine and
fresh water environments alternate.

Particularly, from 217 .88 m to 20I.60 m ostra-
cods are extremely rare. Most of the samples contain
fresh water ostracods (fragments or complete valves of
Candona spp.) and fresh-water molluscs. Only two
samples are Lharacterized by benthonic marine forms,
among ostracods Callistocythere spp. , Carinoclthereis
antiqiata, Cytherid.ea neapolitana,_ Leptocytlere rAmosa
(Rome), Lixoconcha orLlata (Cosfa) ,- Pontocythere
turbida, Sogmatocythere naPol iana (Puri)  and
Semicytherui incongyuens (Mtiller) were _recovered.

Fiom I99.55 IrL to 162.85 m, microfaunas are in-
dicative of a marine environment. Ostracod faunas
are particularly rich in the lower samples (values of
abundance range from 40 rc 1322), but become rather
poor to completely absent upwards. Major compo-
hents of the assemblages are Callistocythere spP.,
Carinocythereis antiquita, Cytherid.ea neapolitana,
C is taqt th e re is (H i ltermann i cy t h ere) tryr b ida, L ? t? ry t h e rq
spp .,- Loxnconcha spp., Ponlocythere turbida, and
Sem;cytherura spp. The calculated depths are rypical
of the inner neritic zone (33 m at 199.55, 28 m at
198.80 m and 40 m at 198.28 m).

A single sample at 159.82 m containitg some frag-
ments o{ Candona spp. indicates a brief transition to a
fresh water environment.

Above, from 152.98 m to 115.70 m the return to
marine conditions is documented by fairly rich asso-
ciations (maximum peaks of abundance reach 445,
885, 1504 number of specimens Per sample).  The
marine environment is testified by associations rypical
o f  t he  i nne r  ne r i t i c  zone ,  i nc lud ing  ma in l y
Callistorythere spp. , Carinocythereri !PP. ,.Costa edutardsii
(Roem.r), Cytheretta juadea, Cytheridea neapolitAnA,
C i s ta ry t h e re i s- (H i lte r m a n n i cy t h e re) tu r b i da, L E to.cy t h e re.
spp . ,"  Lo*oconcha spp.,  Pontocythere turbldi  and
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Semiryt/terura spp. Quantitative analyses provided the
followirg palaeobathymetries: 37 m at 151.65 m, 27
m at  145.76 m, 54 m at  131.26 m, 38 m at  115.75
m. This long marine interval is, however, interrupted
by a brief fresh episode at 133.85 and at 133.78 m,
where scarce fresh-brackish water forms are mixed with
reworked marine elements.

After a completely barren interval (from 114.76 m
to 93.53 m), a fresh water episode (from 92.90 m to
80.63 m) is  documented by the occurrences of
Candona aff. parallela Mtiller, Candona spp. and
Ibotypris gibba (Ramdohr).

From 78.33 m to 73.30 m, recovered microfaunas
are again indicative of a marine environment, although
most likely influenced by fresh water inputs. The os-
tracod fauna is abundant only at73.30 m, where about
500 specimens were recovered and the calculated depth
is 27 m. Ostracods are represented mainly by Cyprideis
torosr, Cistacythereis (HiltermAnnicythere) turbida,
Leptocythere macella Ruggieri, Palmoconc/ta turbida,
Neocythereideis fasciata (Brady & Robertson),
Pontocytltere turbida, Semicytherura incongruens,
Xestoleberis communis Miller and X. dispar Mtiller.

From 73.25 m to 16.00 m most samples are com-
pletely barren and are referable to a continental envi-
ronment; a few samples yield fresh water ostracods
(mainly Candona spp.) and molluscs or brackish mi-
crofaunas.

In the uppermost samples (from 6.25 m to 5.10
m) ostracods are represented exclusively by Cyprideis
torosA and are indicative of a transition to brackish
conditions.

DISCUSSION

fu previously discussed, results of the integrated
study by Kent et Al. (2002) provided a detailed
chronostratigraphy of the middle-upper part of the
composite section VENICE- l, but they are not ex-
haustive with respect to the oldest sediments. Particu-
larly, calcareous nannofossil bioevents recognized by
Kent et al. (2002) are not consistent with those by L.
Todesco (in Favero , 1984) and, this discrep ancy has
not yet been discussed. Furthermore, although in most
of the previous works palaeoenvironmental inferences
were based pr im ar l ly  upon foramini fers,  thei r
biostratigraphical meaning has never been taken fully
lnto account.

Data from the present study have provided new
insights about this maffer. The H. bahica FO recog-
nized at 907.98 m allowed to ascribe the oldest sedi-
ments of VENICE- I herein investigated to the Lower
Pleistocene (Emilian). The occurrence at more or less
the same depth of some rypical Quaternary ostracod
species (Loxoconc/ta bonaducei, Palmoconcha turbida,
Cytherois ffirnordei) confirms this hypothesis. This is
in good agreement with the conclusion of Favero &
Passega (1980), Favero (1984) and Mullenders et al.
(1996). However, we want to stress that our data are

insufficient to placing the Plio-Pleistocene bound ary
at about 900 m and that the first Pleistocene sedi-
ments we investigated are reasonably Emilian in age.

From a general point of view, palaeoenvironmental
reconstruction based on the ostracod study agrees fairly
well with previous inferences from other fossil groups
and facies analysis (Text-figs. 2a-b).

Most of the works published on the cores VE- 1,
VE- l bis and VE-2 repoff palaeobathymetrical curves,
which show similar long-term trends, but can differ
locally for short-term fluctuations. These small dis-
crepancies, which can derive also from differences in
sampling resolution, make it difficult to undertake
meticulous and constructive comparisons. For example,
ostracod faunas from the oldest part of the composite
section VENICE-l (from 917.70 m to 823.50 m) are
indicative of a progressively shallower middle neritic
environment. This is in good agreement with the gen-
eral trend reconstructed in most of the previous works
based upon foraminifers. However, we have not been
able to document the brief deepenirg event reported
by Kent et al (2002) berween ca. 920 and 900 m, as
well as that reported by Bellet et al. (1982), Favero
(L984; see also Mullenders et al., 1996) and Kent et
al. (2002) between ca. 890 and 880 m.

The significant transgressive event at about 818 m
has been recognized in all the previous researches. Data
based upon quantitative analyses of ostracod assem-
blages suggest a very rapid deepenirg of the sea (rt
least up to - 190 m) and match quite well with the
palaeobathymetr ical reconstruct ion by Favero &
Passega (1980; see also Mullenders et al., 1996) and
Favero (1984), less so with that by Bellet et al. (1982)
and Kent et al. (2002).

Above this transgressive event up to 542.64 m,
sediments are dominated by turbidites and ostracods
are rare. Authoctonous faunas are not suitable for
providirg precise palaeobathymetrical data, but, in
agreement with foraminifers, they are still indicative
of an outer neritic environment.

Displaced ostracods in turbidite levels consist of
fragments .or T,mplete valves of fresh and brackish
water species. The presence at 752.96 m of a fairly
abundant, displaced fauna consistirg of the single
brackish species Cytheromorpha fuscata supports the
hypothesis of Favero & Passega (1980) that in this
interval sediments from rivers did not experience mix-
irg with coastal shelf deposits and were readily "trans-

ported as a whole" by turbidite currents.
Sedimentological and foraminiferal analyses of the

interval benveen 540 m and 356 m indicate that tur-
bidite deposition persisted, although it underwent sig-
nificant changes, mostly related to a decreasing sea
depth and slope gradient, which allowed a sandy coastal
shelf to be built (Favero 6. Passega, 1980). These au-
thors report the presence in this interval of a mixed
fauna consistirg of displaced littoral forms (related to
turbidite deposition) and authoctonous middle ner-
itic taxa. In the lower part of this interval ostracod
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faunas are very poor or completely absent, but be-
comes progressi't ely more abundant and diversified
from aboutZ38 m.-No quantitative analyses have been
carried out on these ostiacod faunas, but they can be
considered characteristic of a middle neritic environ-
ment. Contrary to observations based on foraminiferal
faunas, w€ did not find clear evidence of elements
displaced from the littoral environment by turbidite
currents, apart from the very scarce and sporadic oc-
currence of the eurihaline species Cyprideis torosa.
However, it is worth noting that the strong increase in
ostracod abundance from about 353 m seems to be
strictly related to the end of the turbidite deposition,
which accordi.g to Favero 6r Passega (1980) occurs at
about 356 m.

After the closing of the turbidite deposition, ostra-
cod analyses are consistent with previous researches
and indiiate a progressive decrease of the basin depth.
fu discussed byKenr et al. (2002) this shallowirutrend
is primarily related to the basin filling, which led to
th. deposilion of the first continent;l sediments at
289 m. \With respect to this first continental event'
our data do not seem to match well with those so far
published. Particularly, we found evidence of the ex-
irr.n.. of a marine setting up to 283.35 m, where
fairly common benthonic 

-and 
rare planktonic fora-

minifers, remains of echinoids and a single valve of
Leptocytbere bacescoi occur. However, it should be noted
thit sampling used for this interval was not closely
spaced "ttd, iotably, no sample between 283.35 m
ahd 294.70 m has been examined.

For the remainitg part of the section, in which the
environment alternai.t b.r*een shallow marine, brack-
ish lagoonal and continental seftings, comParison be-
rween our results and those previJusly pdblished do
not show significant discrepancies.

On the #hol., palaeo.tt'oitonmental reconstruction
based upon ostracbds shows a good correlation with
the six it"tttgtessive events recogn ized by Kent et al.
(2002).

ACKNO\TLEDGEMENTS

The authors wish to thank Prof. D. Rio and Dr. R. Serandrei
Barbero for provision of the entire samples-set of the composite
section VENICE-1. 

'W'e 
thank Prof. M. Keen and an anonymous

referee for their constructive comments on the manuscript.

REFERENCES

BELLET, J., OuolN, J.-L., FnvERo, V. & Pnssecn, R., 1982, An{y1e
optique de la matbrie organique du Quaternairel-lol4lg._ gNR
VE- 

-1, 
Venise: Revue Inst. Franc. Pdtrol., 37 6): 587-598.

CnVpO, G., 1998, Ostracoda from the Lower Pliocene-Lower

Pleistocene of the Calvello Basin (Lucania, Southern kaly). In

Crasquin-Soleau, S., Braccini, E. & Lethiers, F. (eds), \il7'hat

Abou t  Os t racoda !  Ac tes  du  3 ._Cong rb  Eu ropden  des

Ostracologistes, 1996: Bull. Centre Rechl glf. Explor. Prod.,

Mem. 20: 305-315.
- , ,  2003 ,  Recons t ruc t i ons  o f  l a t e  P le i s t ocene -Ho locene

palaeobathymetries on the basis of Ostracoda assemblages on

ih. Tt"rhenian continental shelf: Geobios, 36 (l): l- l  l .
J

cNR, 197l ,  Relazione sul  pozzo venezia l -cNR. I  "  fase:

Operazioni di cantiere e andisi delle carote: CNR, Labora-

toiio per lo srudio della dinamica delle grandi masse, S. Polo-

Venezia.
FnvEno, V. , 1984, Evoluzione delle l inee di costa dell 'Alto

Adriatico. In Il Veneto nell'antichitl-Preistoria e protostoria.

Verona: 53 pp.
-, ALBEnornNZn, L. & SennNDREI Benseno, R., 1973, fupetti

paleoecologici, sedimentolo-gici_e _ggochimici dei sedimenti

attraversati-dal pozzo VE I bis C.N.R.: CNR: 5l _pp.
-, LEpLAT, P., MEirNrc, J.J.& PnssEGA, R., 1979, Exemple de

distribution de la matibre organique au Quaternaire: sondage

CNR VE-I, Venise: Revue Inst. Franc. Pdtrol., 34(3): 351-

370.
- E{ Pnssr,cn, R., 1974, Sondaggi profondi per lo studio della

subsidenza. I sedimenti quatein'"ti dei pozzi Ve 1 C.N.R. e Ve

I bis: Technical report, CNR, Laboratorio per lo studio della

dinamica delle grandi masse, S. Polo-Venezia: I l9 pp.
- & -, 1975, Qlaternary sedimentation controlled by subsid-

ence, environ-..tt, glaciations. \7ell CNR Venice- I , Italy:

XIX Congress Internalional de Sedimentologie, Nice 197 5:

73-78.
- 6( -, 1980, Quaternary Tirrbidites in a neritic environment:

\flell CNR VE l, Venice, Italy: Jour. Petroleum Geology, 3
(2),  r53-r74.

KENT, D.V., RIo, D., MRSSARI, F., Kuxr-,q,, G. & LnNcl, L., 2002,
Emergence of Venice during the Pleistocene: Quaternary Sci-
ences Review, 2l : 1719-1727 .

Muu-r,xDERS, 
'W., 

Fnveno, V., ConEv,q,Ns, M. 6{ Dtrucrc<, M.,
1g96, Analyses polliniques de sondages a venice (vE-I, vE-l
BIS, VE-ll): Aaidkundige Mededelingen 7: 87-117.

RuccreRr, G. 1980, Sulla-distribuzione stratigrafica di alcuni
Ostracodi nel Pleistocene italiano: Boll. Soc. Paleont. Ital., 19
(  I  ) :  r27  - r35 .

- & SpRouezu, R., 1978, A revision of the Italian Pleistocene

stratigraphy' Geol. Romana , 16: l3l - 139.
SEneNonEl BARBERO, R., l975,ll sondaggio Venezia 2: stratigrafia

e paleoecologia: Giorn. Geol., 40 (l): 163-180.

(manuscript receiued October 23, 2003
accepted March 19, 2004)

',ff;rbf.'?iil",.^
Dipartimento di Scienze della Terra

Universith di Pisa
Via S. Maria, 53, Pisa, Italy

Giuliano Crnupo

Dipartimento di Scienze della Terra
Universiti degli Studi di Napoli 

"Federico 
II"

Largo S. Ma;cellino 10, 80i34 N"poli, Italy


