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ISABELLA PREMOLI SILVA, WILLIAM V. SLITER - Cretaceous planktonic
foraminiferal biostratigraphy and evolutionary tierfrom the Bottaccione section,
Gubbio, Italy

KEY WORDS: Planktonic foraminifers, Gubbio, Late CretaceoussBatigraphy,
Magnetostratigraphy, Chronostratigraphy, Evolutigrzatterns.

ABSTRACT - A detailed Cretaceous planktonic foraminiferal biasgraphy is defined
for limestone of the Scaglia Group exposed in Beitsne Gorge near Gubbio, Italy.
This refined biostratigraphy allows recalibrationbafzone boundaries with the
previously measured paleomagnetic stratigraphygdétermination of local
sedimentation rates, and the broader rate of agalrty change for planktonic
foraminifers at this classic Tethyan setting.

The approximately 350 m thick section begins inupper Albian part of the Scisti a
Fucoidi and extends through the Scaglia BiancaSaradjlia Rossa to the
Cretaceous/Paleocene boundary. The detailed distnbof 147 species of planktonic
foraminifers examined in thin section from over 4&0Mnples defines 19 zones and 4
subzones that represent about 40 m.y. of apparemtiynuous pelagic sedimentation.

The major difference from previously reported stadiencerns a 25-m increase of the
total thickness of the interval investigated anbiss&guent position of zonal boundaries
from within theD. asymetricaZone to the top of the Cretaceous.

Overall accumulation rates for the Bottaccione sege are 3.44 m per m.y. in the
Albian portion of the Scisti a Fucoidi and lowera§ta Bianca and 9.3 m per m.y. for
the Upper Cretaceous Scaglia Group. Low rates ledémlifor the Maastrichtian interval
may be related to the incompleteness of the upper@@taceous section, whereas
increased rates in the Cenomanian apparently wedriped by a local pulse of
sedimentation in the Umbria-Marche Basin. Divergityichness) at genenc and specific
levels shows an overall increase from the upperafilto the Maastrichtian. This trend
was interrupted by episodes of reduced diversithénlower CenomaniarRotalipora
reicheliand uppermost Cenomanian-lowermost TuroNidniteinella archaeocretacea



Zones, and a marked reduction was observed at theféhe Cretaceous sequence.
Maximum diversity was reached in the mid to uppeastrichtiarContusotruncana
contusa-Racemiguembelina fructicd&ane and loweAbathomphalus mayaroensis
Zone. Changes in diversity are largely dependemixtinction and diversification
among keeled forms and, to a minor extent, amongmented globigenniforms and
heterohelicids.

Three major groups of planktonic foraminifers wereagnized based on the gross
morphology and degree of ornamentation: group onsisting of hedbergellids,
Heterohelix andLaeviheterohelixthe second one including all ornamented
globigeriniforms, planispiral and planoconvex forrasd rotaliforms without true keel,
and the third group consisting of all keeled forRegarding their life stategy, these
three groups were considered as the opportuniststoategists, the intermediate forms,
and the k-strategists, respectively. Diversity plodised on them show high-amplitude
fluctuations in the intermediate group and therktsgists, and low-amplitude
fluctuations in the r-strategtsts. Overall, weidgtiished two intervals during which the
three groups show large fluctuations: one in theelopart of the sequence (upper Albian
T. praeticinensisSubzone to the middle Turonidarginotruncana sigalZone), and a
second one at the end of the upper MaastncAtmthomphalus mayaroengisne

where the amplitude of the fluctuations again iases although the increase is mainly
confined to the k-strategists and intermediate forfinese two intervals are separated by
a period during which fluctuations in the threeugre are relatively low in amplitude.

The increasing importance of intermediate formsuglothe upper Cenomanian
Dicarinella algerianaSubzone, associated with a slight increase in-gtategists that
peak in the uppermost Cenomanian-lowermost Turonhiteinella archaeocretacea
Zone, suggests a progressive increase in eutrophaitons leading up to the Bonarelli
Level (uppermost Cenomanian) and continuing thrabhgHower to middle Turonian
Helvetoglobotruncana helveticZone. Beginning in th¥arginotruncana sigaliZzone
and beyond, environmental conditions oscillatedhfrooderately oligotrophic to more
eutrophic. The last evidence of more eutrophic @@t occurs in the Santonian
Dicarinella asymetrica&Zone and corresponds to a slight increase in-fteategists. We
associate these changes in the planktonic foraenatifaunas with changes in the degree
of stability of oceanic surface and subsurface mgaccordingly, niche-stratification of
the upper-water column probably was acquired dutiegupper AlbiarRotalipora
appenninicaZzone and continued to the lower Cenomartatalipora brotzenZone.

After minor disturbances, niche-stratification preggively weakened from the middle
part of theD. algerianaSubzone to thé/. archaeocretaceZone when the upper-water
column became both unstable and unstratified. €seltant oceanic conditions, strongly
influenced by upwelling, markedly increased nutrienels in near-surface waters and
caused a proliferation of radiolarians in the Beflatevel and of r-strategists,
whiteinellids, and, to a minor extent, the dicallide adjacent to this level. After this
abrupt mixing episode, surface waters graduallabecmore stratified. However, stable
conditions apparently were not reestablished timtiluppermost Santonian-lowermost
Campanian as indicated by the increasing importandeadiversification of the k-



strategists. This trend reversed, beginning iruphger CampaniaRadotruncana
calcarataZone and continued through the lower MaastrichBansserina gansseri
Zone. Numerous ecological niches were still presetite lowerA. mayaroensiZone,
then the gradual disappearance of the k-strategistrd the top of this zone, paralleled
by increased diversity of the intermediate fornugygests that water masses became
increasingly mixed as during the Bonarelli Event. g ithe crisis at the end of the
Cretaceous apparently was linked to the breakddwiiche-stratification in the upper-
water column.

FRANCESCA LOZAR - Calcareous nannofossil biostratigraphy of Loweskic from
Western Tethys

KEY WORDS: Lower Jurassic, Calcareous Nannofossils, Bidgtathy, Tethys.

ABSTRACT - This study concerns with calcareous nannoftmsstratigraphy of
several sections located on the former southermarttiern margins of the Tethys
Ocean, respectively the Lombardian Basin and theoBiaois Basin, during the Early
Jurassic. It has allowed the definition of seveedtareous nannofossil bioevents,
Hettangian-Sinemurian in age, in Western Tethy®relthe oldest Jurassic datum was
so far limited to the Late Sinemurian. Data aredtly calibrated to ammonite
biozonation, both in the Dauphinois Basin and mltbmbardian Basin.

The first appearance @frepidolithus crassuandTubirhabdus patulug correlated with
the Liasicus Zone (Hettangian), whereas the g&fitrslithus appears in the lowermost
Sinemurian (Bucklandi Zone, for bolfitrolithus jansaeandMitrolithus elegang.

Ages of bioevents are older than those reported forth-Western Europe (Boreal
Realm), suggesting earlier appearances of sevenalrg in the Tethys and the
development of 'local" (endemic) species, partibulzelonging to the genus
Mitrolithus. The first appearance of coccoliths other t8ahizospharella punctulaia
Middle Hettangian in age in Western Tethys, but dfdyly Sinemurian in the Boreal
Realm (Bucklandi Zone fo€. crassusandT. patulusaccording to Bown, 1987b).
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INESA VISLOBOKOVA - The Pliocene Podpusk-Lebyazh'e mammalian faunas and
assemblage, Western Siberia

KEY WORDS: Mammalia, Upper Pliocene, Western Siberia, Faunaiugon,
Biochronology.



ABSTRACT - Three successive Pliocene mammalian faunasd?tldpusk-Lebyazh'e
localities in the southem Western Siberia existethfthe end of the Gilbert Chron
possibly up to the Olduvai Subchron of the Matuydhaon, between about 3.4 and1.8
Ma. The oldest of them withirogontherium miny€Equussp. andCroizetocerosp.
corresponds to the faunas of the zone MN 16. Tdest second fauna contains
Archidiskodon gromowvandEquus livenzovensand is referred to as the Podpusk-
Lebyazh'e assemblage. This is apparently synchrandhe Montopoli fauna of ltaly
and a part of faunas belonging to the zone MNt&7ge falling in the interval 2.5-2.2
Ma. The youngest fauna witkrchidiskodorcf. meridionalisandEquus stenonis
corresponds to the end of the zone MN 17 and tb&lg@ning of the zone MN 18. An
age of about 2.2-1.8 Ma is inferred for it.

DONATA VIOLANTI - Taxonomy and distribution of recent benthic forafars
from Terra Nova Bay (Ross Sea, Antarctica), Oceapdgc Campaign 1987/1988

KEY WORDS: Benthic foraminifers, Antarctica, Recent, Ecologigxonomy.

ABSTRACT - Quantitative analysis and taxonomic revisiotivahg and dead benthic
foraminiferal taxa from Terra Nova Bay (Antarctiea® here presented. Grab and
dredge surface samples were collected during tis¢ Gceanographic Expedition,
austral summer 1987/1988, under the aegis of tReAN\R (National Program for
Antarctic Research).

Rose Bengal vital stain was used to separate li{red) stained) and dead (unstained)
tests in the total >63 lIm fraction. The distributtiof calcareous versus agglutinated taxa,
frequencies of taxa, the living/total specimengrdhe Total Foraminiferal

Concentration (TFC) and the Living Foraminiferal Centration (LFC) (N° of total or
living specimens/l ml of wet sediment) are the paeters identifying three different
foraminiferal assemblages, related to the Calatmfensation Depth, water circulation
and sedimentation processes.

Assemblage 1, dominated by calcareous foraminifergpresented in only one sample,
from 220 m depth. Shelf taxa, both epifaunal (mMdis Cibicidesspp.) and infaunal
(globocassidulinids, andursenkoinaspp.) are well represented. Moreover, the high
percentages ofrifarina angulosasuggest a high energy environment. Assemblage 11,
dominated by agglutinated foraminifers, vields dlanag calcareous specimens in
association to dead agglutinated forms, was celefrtom the Terra Nova Bay inner
shelf, and from the slopes of the Crary Bank anghjBiski Basin. Foraminiferal
concentrations and specific diversity are very I&asemblage 111, consisting
esclusively of agglutinated foraminifers, is reged to the deep Drygalski Basin and is
characterized by a well diversified agglutinatednia, dominated bililiammina
earlandi,Portatrochammina antarcticaandPseudobolivina earlandirhe faunal study
shows that a high number of species restrictedgdntarctic and/or Subantarctic



waters could be used as ecological and paleoecalagiicators in reconstructing the
Antarctic environmental history.

GIOVANNI BIANUCCI - The Odontoceti (Mammalia, Cetacea) from ltakdiocene.
Systematics and phylogenesis of Delphinidae

KEY WORDS: Delphinidae, Cetacea, Mammalia, Systematics, Bjeylesis, Pliocene,
Italy.

ABSTRACT - The Delphinidae (Cetacea, Odontoceti) fossil iesrom Italian
Pliocene sediments are examined. Several taxailbedaen the past are revised and the
following species are recognisestenella giuliilLawley, 1876) Stenellasp.,
Hemisyntrachelus cortediFischer, 1829)Hemisyntrachelus pisanums sp.,Tursiops
osenna&simonelli, 1911 Globicephal® etruriae (Pilleri, 1987),0rcinus citoniensis
((Capellini, 1888) andstadelphis gastald{Brandt, 1874). In particular,
Hemisyntracheluss revaluated to generic level and the spediesisyntrachelus
pisanusand the genuAstadelphisare described as new taxa.

Hemisyntrachelushows intermediate features between the génusiopsand the
generaDrcinusandPseudorcd suggest a parsimonious cladistic hypothesis that
HemisyntracheluandTursiopsare less specialised genera and the sister groups
respectively of Globicephalinae and Delphininaefauiies. Nevertheless, | think it is
also possible that the Globicephalinae and theliaipae are polyphyletic taxa where
similar trophic adaptations are realised in gemetanecessarily closed related
Hemisyntrachelus pisanussp. might be closely related to liviRgeudorca crassidens
by having the same straight ventral contour of nitaadn lateral viewAstadelphisnay
be interpreted as closely related to the livinghBige and particularly to the genus
Sousaeven if it shows some more derived characters Tigpothesis is perhaps more
convincing that which than considekstadelphighe most primitive genus of
Delphinidae family. The study of these fossil spems) and particularly of the isolated
auditory bones (referred to several morphologicaligs), document the occurrence of a
highly d iversif ed and abundant Delphinid commymtthe Pliocene Mediterranean
Basin.
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LUCA RAGAINI - Echinoid fauna from the Quaternary fringing reeAgaba (Jordan)

KEY WORDS: Quaternary, Echinoids, Fringing reef, Jordan.



ABSTRACT - The echinoid fauna collected from the Quaternanging reef of Agaba
(Jordan) consists of 20 taxa, of which three aeatified only at generic rank because of
their poor conservation. This includes the firgtsibrecord oMicrocyphus rousseaui
and the first record d®rionocidaris verticillatain the Red Sea. The fauna is typically
Indo-West Pacific, and only the speciegyanum depressuandEchinometra mathae
have a fossil distribution which includes the Medianean Basin. Taphonomic
investigations focus obaganum depressyrthe most abundant species of the fossil
association. Four species at least are not recaodiey in this area but are found as
fossils. This may be due to a faunal extinction edusy sea-level fall during the last
glacial period and the subsequent immigration dbHiVest Pacific taxa during the
following transgression.

THOMAS SERVAIS, STEWART G. MOLYNEUX - Themessaoudensis-trifidum
acritarch assemblage (Ordovician: late Tremadocly &aenig) from the subsurface of
Rugen (Baltic Sea, NE Germany)

KEY WORDS: Acritarchs, Taxonomy, Biostratigraphy, Palaeobiogaphy,
Variability, Rugen, Germany

ABSTRACT - This paper describes acritarchs of thessaoudensis-trifidufformerly
messaoudii-trifidunassemblage from the subsurface of the islandigeR (Baltic Sea,
NE Germany). The distinctivemessaoudensis-trifiduacritarch assemblage was
originally described from the English Lake Distriafyere it is dated as latest Tremadoc
to earliest Arenig. It may be considered a charatie microfloral assemblage of that
interval over a wide area of peri-Gondwana, amubssibly of great biostratigraphical
importance. The Rugen assemblage was recoveredlftaamples from the lower part
of the Riigen-5 borehole. The acritarchs are onlyaraidly well preserved, but very
abundant. Intraspecific variability is importantaam number of species are described in
open nomenclature. The new geiedoriopodumand the new speciéseloriopodum
ruegenensare described, and the new combinati@ioriopodum palliatun{Mette) is
proposed. The speci&ellechinatum sicaforme emended, and the name
Cymatiogalea messaoudsi corrected t€€ymatiogalea messaoudensisiree new
varieties are describe@aldariola glabravar.annulifera Cymatiogaleanessaoudensis
var.inconnexaandStellechinatum sicaformear. contextum

GIOVANNI BIANUCCI - The Odontoceti (Mammalia, Cetacea) from Italdiocene.
The Ziphiidae

KEY WORDS: Ziphiidae, Cetacea, Mammalia, Systematics, Pliockaly,
ABSTRACT - The fossil Ziphiidae (Odontoceti, Cetacea) from €dize sediments of

Italy are examined. A specimen from Tuscany, preshoteferred taChoneziphius
planirostris is assigned fousciziphius crispysiew genus and species. The skull of



Tusciziphiushows marked transverse enlargement of premaxilasts as in the
generaviesoplodonindopacetusandHyperoodorbut it is also similar t&iphiusin the
shape of nasals and in the strong asymmetry. Artten@1 fossil species of
Mesoplodorthat have been recorded in the past, only the pcesafM. longirostrisis
recognised. An incomplete skull previously desatibs the holotype dlyperoodon
pusillusactually belongs to genl&gia (family Kogiidae and the new combination
Kogia pusillais proposedBerardiopsis pliocenicus considered aomen dubium
because both the genus and the species are basedapignificant osteological
structures (caudal vertebrae). 15 isolated audtiones are referred to the Ziphiid
family, 8 of which to genuMesoplodon

JONATHAN M. ADRAIN - Proetid trilobites from the Silurian (Wenlock-Uad/) of
the Cape Phillips Formation, Canadian Arctic Arefggo

KEY WORDS: Trilobites, Silurian, Laurentia, taxonomy.

ABSTRACT - Carbonate debris flow deposits in the graptolitap€ Phillips Formation
of the central Canadian Arctic Archipelago yielchrilicified shelly faunas, and
preserve the most diverse and complete record oMk trilobites known from
anywhere in the world. Six stratigraphically sustes trilobite faunas have been
identified, ranging in age from mid-Sheinwoodiaretrliest Ludlow. The trilobites
occur in strata interbedded with mudrocky shalle mcwell preserved graptolites. As a
result, their ages are known with precision. Prdetans are the most diverse element of
the trilobite faunas. This work describes all tak#@roetidae and Tropidocoryphidae
recovered from large silicified samples. At lea®ipfoetoidean species assigned to 9
genera are present Twenty-six species are wellginkaown for formal naming (of
which one has previously been named), while theaneder are described in open
nomenclature. New taxa include the geWestropiatype specie$V. benfieldin. sp.),
and the specigSerastos mellisha&s. fosteraeG. milleri, G. galei G. monksi
Pseudogerastos fortey?. cocksiP. rossj P. taylori, Hedstroemia charlottead.
weedoni Thebanaspis morrisil. toddj T. rutai, T. welshj T. smithj T. jefferyj
Westropia skipperg&Viniskia youngiW. currantj W. longbottomaeConiproetus
elliottag C. amphlettagandinterproetus wellsae
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AUGUSTO AZZAROLI - The genug&quusin North America - The Pleistocene
species

KEY WORDS: Mammalia, Equidae, Pleistocene, North America.



ABSTRACT - The North American species Bfjuusof Irvingtonian and
Rancholabrean agehich were summanly reviewed by the present authd®®95 are
described in detail. They aféquus feruswidespread in the Pleistocene of Eurasia and
well represented in the high latitudes of North Aite during the latest Pleistocemeit
possibly also present in central North Americasitie earlier Irvingtonian; the related
large sizedequus niobrarensiand the smalléEquus lambeipossibly a subspecies of
the latter the stilt-leggedEquus semiplicatusndEquus francisciwhich betray affinities
with Old World hemiones; the short leggéduus fraternusndEquus conversidens,
with complicately wrinkled enamel in their tegtlosely related with the species of
South America; the largdighly derivedEquus mexicanusf more uncertain affinities;
and the stoutly builEquus excelsusndEquus occidentalisall three endemic to North
America. Their geographical and stratigraphical emngre discussed. Species are
distinguished by their size and by the charactetleor skulls, dentitions and limb
bones. The paper closes with a summary review diive and Old World species of
Equus

FABRIZIO CECCA, PAOLO FARAONI, AGGOSTINO MARINI - Latest
Hauterivian (Early Cretaceous) ammonites from UnMache Apennines (Central

Italy)

KEY WORDS: Palaeontology, Systematics, Ammonoidea, Cretacétaserivian,
Maiolica, Umbria-Marche Apennines, Italy.

ABSTRACT - This monograph presents the systematic descripfiarriche ammonite
fauna of latest Hauterivian age, collected in treaddica Formation of the Umbria-
Marche Apennines. In terms of ammonite Zones, thedandicates the.
angulicostatéuctt. Zone P. catulloisubzone. The whole fauna comes from a single
bed, the so-called "Guide-bed" of the Faraoni Lelglenty-nine species have been
recognized and some new taxa are propd3seludovaldedorsellaov. genus, whose
type-species iB. crassidorsatgKarakash)Phyllopachyceras laeviventris sp.,
Barremites primitivus. sp.,Plesiospitidiscus breskovskii sp. Psilotissotia(P.)
apenninican. sp.,Discoidellia pseudobertrandi. sp.,Discoidellia vermeulem. sp..
The intraspecific variability of the above mentiorsgzkcies plus that of
Pseudothurmannia sarasiiarkar andP. mortilleti (Pictet & De Loriol) as been
thoroughly analyzed. The absence of ammonites itkrie asPseudothurmannia
catulloi (ParonapensuHoedemaeker does not imply an older age thai tlvatulloi
subzone. In fact, the whole ammonite assemblagmbslto the typical fauna which
defines theP. catulloisubzone itself.

LUTZ MAUL, FEDERICO MASINI, LAURA ABBAZZI, ALAN TURN ER-The
use of different morphometric data for absolute egration of some South- and
Middle European arvicolid populations



KEY WORDS: Arvicolidae, Dental morphology, GeochronometrypHfileistocene,
Italy, Germany.

ABSTRACT - Several changes in the dental evolution of arvilsoian be documented
by morphometric ratios of the lower first molar.cBudata expressing the changes in
enamel thickness, the relative length of the astara complex and the height of the
sinuids are used to compile a chronological schiemseveral German and Italian
arvicolid poopulations. With well-dated sites takenfixed points, tentative curves can
be constructed for the ratios in each lineage. idlelcurves, constructed for different
lineages, provide a means of assessment for indil/wirves. Apparent conflicts
between previous age extimates and those derigeddur investigations are discussed.

ALESSIA CAPRINI - The food habits of some Eocene to Presenteipydae
deduced from observation of the teeth under theVB.E.

KEY WORDS: Equidae, Tooth, Microwear analysis, Food habits.

ABSTRACT - The research considers the evolution of the aliemgritabits of the
Equidae as deduced from the microwear tracks on the ®@etmined under the S.E.M..
The sequence of the teeth studied starts with teiekinown genus, Hyracotherium from
the Eoceneand follows up to the Present-daguus both wild and domestic. From the
Eocene to the Early Miocene the teeth&qbiidaeshow scratches of different sizes;
many of these are wide and deep with a rounded basttaped bottom. There are also
many pits (wide and short tracks), probably causeseeds, introduced with the diet.
The teeth were easily marked because they wereembeaty by enamel. These horses
were browsers and fed on leaves and friistychippudeaved in the middle Miocene
when gras appeared and the graslands, dominatgichtsynaceans, became widespread.
Some scratches on the teeth are very wide and pedhand others are narrower and V-
shaped, probably due to the gras. It was a mixedeie both on leaves and gras. Since
the late Miocene up to the PresentHurlidachave been grazers and their teeth have
only one type of track, since they eat only grae racks are thin, superficial, and V-
shaped. In these animals the teeth are harder $etiaey are covered with cement. The
pits are small and not numerous. Horses today (asi¢he wild and domestic horse,
donkey, and zebra) have very long wide scratchiesy &re produced by hard and
abrasive food, such as the hay or gras found istiygoes or savanna, with silica
microfibres. Some pits are probably caused byagititering to the food or by slintered
cement.

AUGUSTO AZZAROLI - Hystrix etruscaBosco, the late Villafranchian Porcupine
from the Upper Valdarno, Central Italy

KEY WORDS: Mammalia, Hystricidae, Early Pleistocene, Centallylt



ABSTRACT - Thespecieslystrix etruscavas based by Bosco on two skulls and other
remains from the Upper Valdarno, Tuscany. The skafli&arge size, are of early
Pleistocene age but the complex stratigraphy obityger VValdarno the other fossils are
referred to aslystrix cf. etrusca The skulls are derived in their morphology. THegrée
compared with a skull of the smaller liviktystrix indicafrom Anatolia and the fossil
Hystrix lagrelii from China. The skulls of late Miocene hystrixé$soeece have been
taken into consideration but are in a poor state. Sdull of the livingHystrix galeata
from Somalia as well as skulls of other African tinies were also considered but are
less closely related. Evolution of hystrixes waarelesterized by a development of the
nasal and frontal region of the skull at the expersfshe parietal-occipital region. This
IS interpreted as a progressive development aséhge of smel. The stratigraphy of the
Upper Valdarno is also discussed in the light oere fossil findings.

VOL. LXXXVI (1999)

MARCO VECOLI - Cambro-Ordovician palynostratigraphy (acritarahd
prasinophytes) of the Hassi-R'Mel area and nortRéradames Basin, North Africa

KEY WORDS: Acritarchs, prasinophytes, Cambro-Ordovician, gjraphy, Algeria,
Tunisia, systematic palaeontology.

ABSTRACT - Cambro-Ordovician palynostratigraphy (acritarchd prasinophytes) of
the Hassi-R'Mel area and northern Rhadames Basith M\frica. Detailed
palynological analysis of Upper Cambrian througpeamOrdovician marine sections in
the Algerian Sahara (boreholes NI2 and Uc101) anthern Tunisia (boreholes Snl
and Stl) enables precise dating, intrabasinal gimdbeasinal correlation, and facilitates
palaeogeographical interpretation. The majorityhef 129 core samples proved
palyniferous, yielding abundant, mostly well preser acritarchs together with very
infrequent prasinophytes (2 species only). Genespleaking, the stratigraphically
lower levels of the four boreholes, of inferred Mlielto early Late Cambrian age, are
non-palyniferous. A few barren samples occur aidoareholes NI2 and Uc101 directly
above samples which yield profuse lower Tremadazophytoplankton assemblages.
A total of 148 acritarch species and two prasindgiphycomata species has been
identified, including the following seven newly titated specied=erromia clavula
Helosphaeridium paxillugiMultiplicisphaeridium dikranopPeteinosphaeridium
senticosumPoikilofusa ciliaris Polygonium arenulummandUncinisphaera fusticula
Ankyrotrochodtypified by A. crispum(Vavrdova) comb. nov.] is defined as a new
acritarch genus. Two new combinations are proposeanthodiacrodium crassus
(Loeblich & Tappan) antlophosphaeridium fuscipetiolatu@ramer & Diez). Twenty-
three acritarch species have been left in open nolarre because of insufficiency or
poor preservation of specimens. Seven palynolog&seémblage zones are informally



defined and range in age from Late Cambrian thrdatghOrdovician (Ashgill):
Timofeevia lancarae Cristallinium randomensassemblage zone (Late Cambrian);
Timofeeviaphosphoritica Dasydiacrodium caudatumssemblage zone (latest
Cambrian);Acanthodiacrodium simplexArbusculidium destombesissemblage zone
(basal Tremadocpcanthodiacrodium angustum/ulcanisphaera britannica
assemblage zone (early Tremad@ahusculidium filamentosumCoryphidium
bohemicunassemblage zone (late Arenigyankea sartbernardensisvVogtlandia
ramificataassemblage zone (Llanvirn); and Evittia remota-gdlcapsula
setosapellicula assemblage zone (Ashgill). Chreatigtaphic attributions are based
mainly on comparison with previously establishedtaich zones correlative with
macrofossil zones. The palynozonation facilitatesntification of the
Cambrian/Ordovician boundary in boreholes NI2 (Aigeand Snl (Tunisia), and
recognition of two important hiatuses in the stagga, one corresponding to late
Tremadoc through early-middle Arenig, and the otbeat least the entire Caradoc.
Palaeogeographically, the late Arenig-Llanvirn mpdrgtoplankton suites show
unequivocal Perigondwanan affinities. The Llanvireegmsblage does, however, contain
certain OBalticO elements, previously undetectedoirth Africa. The present state of
knowledge does not facilitate meaningful palaeogasulgic interpretation of the Late
Cambrian-early Tremadoc and Ashgill assemblages.

CRISTIANA RIBECAI, MARCO TONGIORGI - The Ordovician acritarch genus
PachysphaeridiunBurmann 1970: new, revised, and reassigned species

KEY WORDS: Acritarchs,PachysphaeridiumMorphology, Systematics, Ordovician,
Baltica, South China.

ABSTRACT - Large, thick-walled acanthomorphitic acritarchs,rbeadigitate
processes with inflated distal end and striate rmgrdation, constitute a distinctive form
group in the Ordovician of Baltica and South Chislthough the majority of these
forms have been attributed by previous authorpégiss assigned to different genera,
such aBaltisphaeridiunkEisenack 1958 ex Eisenack 19&®statilobusPlayford 1977,
Goniosphaeridiuntisenack 196®RapilliferumYin 1994, orPolygoniumvVavrdova
1966, the diagnosis of the gerRachysphaeridiurBurmann 1970 provides the most
appropriate circumscription of this form group. &ss morphology is the main basis for
the following taxonomic revisions and innovatioamendation oPachysphaeridium
Burmann 1970; institution of four new speciBskjellstroemij P. pachyconchgaP.
sidereumandP. vermiculiferumnew combination and emendationRofsuecicum
(Eisenack 1959); new combinationffbalticum(Eisenack 1951F. brevispinosum
(Eisenack 1931 ex Eisenack 1938) bulbosun{Uutela et Tynni 1991F. christianii
(Kjellstrom 1976) P. irregulare(Yin 1994),P. mochtienséGorka 1969)P. peregrinum
(Tynni 1982),P. rhabdocladiun{Lu 1987), andP. striatum(Lu 1987); and tentative
new combination oP.? grandispinosunfUutela et Tynni 1991). The following species
are also considered possibly assignabachysphaeridiunmPalaiosphaeridium
francinaeGorka 1980Costatilobus? trifidus Uutela et Tynni 1991 Baltisphaeridium



bulbosunKjellstrom 1971 B. semibulbosur@orka 1979Goniosphaeridium goerani
Gorka 1980(G. connectuniKjellstrom 1971. A neotype is designated Rorchristianii
(Kjellstrom 1976), whose holotype has been desttopenew neotype is also
designated foP. brevispinosun(Eisenack 1931 ex Eisenack 1938) whose previous
types (Eisenack's holotype and neotype) were logt.gBographic and stratigraphic
distributions of all species judged to be autheatitikely representatives of
Pachysphaeridiunare documented®achysphaeriduns confined to the Ordovician of
Baltica and South China. A possible phylogenesth®fform group is briefly discussed.
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AUGUSTO AZZAROLI - OnEquus livenzovensBaigusheva 1978 and the "stenonid"
lineage of Equids

KEY WORDS: Mammalia, Equidae, Pliocene-Pleistocene, Eurasia.

ABSTRACT - Equus livenzovensis the oldest horse documented in Eurasia. It
immigrated from Northern America 2.6-2.5 My ago anavell represented in Southern
Russia; doubtful remains were also collected irtre¢italy and the species probably
ranged as far as Spain. Its lineage seems to learie extinct before the end of the
Pliocene in Nothern America but survived in Eurasiere it gave origin t&quus
stenonisand Ejuus stehliniand in the early Middle PleistoceneBquus
sussenbornensand its allies.

MICHELANGELO BISCONTI, ANGELO VAROLA - Functional hypothesis on an
unusual mysticete dentary with double coronoid essdrom the Miocene of Apulia and
its systematic and behavioural implications

KEY WORDS: Biomechanics, Cetacea, Dentary, Feeding Behawbed,terranean,
Mysticeti, Systematics, Trophic Web.

ABSTRACT - An unusual baleen whale dentary was found in thetré#Leccese"
formation near Lecce, Apulia (Southern Italy). lak®a double coronoid process that is
formed by an anterior satellite and a posteriog taronoid process. Between them an
elliptical opening leads to a medial fossa in whaghortion of the muscle temporalis
attached. In this work, a biomechanical approach wgzd to infer the function of this
dentary into the context of feeding behaviour. Turectional analysis followed a strictly
comparative method and allowed broad inferencesi@h fields as systematics and
palaeoecology. The whale bearing this dentary Whesta catch escaping prey with



wide gape and quick closure of its mouth. Thesawehral features allowed it to
occupy a niche that could be superimposed on tHatirmg rorquals.

MICHELANGELO BISCONTI - New description, character analysis and preliminary
phyletic assessment of two Balaenidae skulls fioenltalian Pliocene

KEY WORDS: Balaenidae, Italy, Phylogeny, Pliocene, Skull moipgy.

ABSTRACT - Two pliocenic balaenid skulls were re-examinedridarstand their
phyletic relationships and to infer systematics. tamia are collected in the Museo di
Storia Naturale e del Territorio of the UniversifyRisa. Both crania were studied in the
past but no accord about their systematic and pleyletic allocation was reached. By
morphological and comparative analysis with a lgrge of the Balaenidae fossil record,
it was possible to confirm the original systematatement by the first AuthorBalaena
montalionisCapellini andBalaenula astensisrevisan. A cladistic analysis was
conducted on the basis of 75 cranial charactetddmnig86 and close affinities between
Balaena mysticetusndBalaena montalionisand betweeBalaenula astensiand
Balaenula balaenopsisere found. However, some aspects of the phylelationships

of Balaenula astensigeed further investigations due to the presenceanlfy evident
heterochronic features.

GIORGIO CARNEVALE, WALTER LANDINI - A fossil damselfish (Pisces,
Pomacentridae) from the Late Miocene of CentrayltBlological and biogeographical
considerations

KEY WORDS: Perciformes, Pomacentridae, Messinian, Central, I$gistematics, eco-
ethology, biogeography.

ABSTRACT - A fossil damselfish from the Late Miocene of Centtaly is described.

A detailed description and consequently an exactrtamical introduction is not

possible due to the incompleteness and state gkceation of the specimen. Numerous
anatomical features allow a placement in the Pontadae, therefore the find in
guestion is the fourth fossil representative of family. Biogeographical analysis
indicates that the early evolutionary history ad family is characterized by a long stasis
period and a limited distribution followed by digéication and geographical dispersion
beginning from the Late Oligocene
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L. M. FORESI, S. IACCARINO, R. MAZZEI, G. SALVATORIN I, A. M.
BAMBINI - Il plancton calcareo (Foraminiferi e nannofaysiel Miocene delle Isole
Tremiti

KEY WORDS: Stratigraphy, planktonic Foraminifers, calcareoasmnofossils,
Miocene.

ABSTRACT - [Calcareous plankton (Foraminifers and nannofossilthe Miocene of
the Tremiti Islands]. The planktonic foraminiferslaralcareous nannofossils
assemblages of ten Miocene stratigraphic sectibtigedl remiti Islands have been
studied. The investigated succession includes th&a€cio Formation (about 165 m
thick) and the basal part (about 3 m thick) ofdkerling S. Nicola Formation. The first
unit lies with angular unconformity on the S.Domirarmation (Oligocene in age) and
its base (3-3.80 m) is composed of green (red wierathered) glauconitic doloarenites
which are often thinly stratified or laminitic amdth Elasmobranch teeth and apatite
grains. Carbonatic fraction is absent in the glaitaodoloarenites because of
dissolution. They are followed by about 22 m oéstied ocraceous-yellow dolomitic
limestones (the thickness of the strata is fromindetic to beyond 2 m), more
arenaceous in the lower part and more marly irughper part. The carbonates
dissolution characterizes the lower part of thisnval and decreases progressively
upwards; so the calcareous plankton becomes abuaddnvell preserved from the
upper part of the interval. However the major lidgy of the Cretaccio Formation is
represented by decimetric-metric light marly lay@ngparticular whitish and reddish
bands are alterned) (about 140 m thick); the catzas plankton is constantly abundan.
In the uppermost part of the formation, an inteB&l m thick, rich in glauconite and
fossils (especiallylabellipectenandNeopycnodondewvas observed. In the studied
sections, the S.Nicola Formation conformably liedlee glauconitic calcarenites;
previously, the Authors reported an unconformalolenaary between the two
formations. Only the lowermost part (3 m thick)Nicola Formation has been studied;
it is composed of yellowish calcarenites and théighlimestones witlCardiumand
Serpulids assemblages (calcareous plankton israfesent, while microbenthos is
abundant). In the succession all the planktoniarfonifers and nannofossils gones and
subzones of the Langhian-Messinian interval weregeized; from the biostratigraphic
point of view the succession encompasses the altéom Raeorbulina glomeross.|
Zone P. glomerosa sican8ubzone) an®iscoaster exilis-Sphenolithus heteromorphus
Zone . exilis-Helicosphaerampliaperta Subzone) to 'Xon distinctive” Zone and
Amaurolithus delicatus-A.amplifici®ne, respectively. For each biostratigraphicaunit
we provide: the lower and upper boun- dary, thekiiess, the reliability and the
succession of the bioevents and a short descripfitme associations. In the S.Domino,
Caprara and Cretaccio islands, the Cretaccio Foomat Langhian. A Burdigalian age
(G. trilobusZone ands. heteromorphugone of the foraminifers and calcareous
nannofossils, respectively) for the lower parthef formation, glauconitic and barren of
calcareous plankton could not be excluded. In thei&la Island the Cretaccio
Formation includes also the Serravallian, Tortormad Messinian stages. In particular,
the glauconite rich levels of the upper part ofuhé belong to the last two stages
representing a condensed and perhaps also diseounsirsedimentation, probahly due to



strong currents effects. For the first time, a Nteas age for the upper part of the
Cretaccio Formation and for the lowermost partef$. Nicola Formation has been
documented on the basis of the calcareous planktdhe past, the S. Nicola Formation
has been considered of Middle Pliocene age. TheiMassage of these sediments is
also confirmed by the presence of the benthonarfamniferal assernblages with
Bulimina echinataBolivina dentellataandRectuvigerina gaudrynoide¥hrough the
new bio-chronostratigraphic framing, the Miocendisentary succession of the
Tremiti Islands is perfectly correlable to that ehtral-southern Salento Peninsula.
Infact, the two areas are very similar for theythblogic, chronological and dynamic
features. Also the closure of Miocene cycle sediat#n is synchronous in both
localities and realized during Messinian. In apperthe cornplete list of the taxa and
their original references are added. Systematmugenary, stratigraphic and
bibliographic remarks have been carried out forynaanktonic foraminifers.

GIORGIO CARNEVALE, CHIARA SORBINI, WALTER LANDINI, ANGELO
VAROLA - Makairacf. M. nigricansLacépede, 1802 (Teleostei: Perciformes:
Istiophoridae) from the Pietra Leccese, Late Miocé&maeilia, Southern Italy

KEY WORDS: Perciformes, Istiophorida&jakaira cf. M. nigricans Late Miocene,
Southern ltaly.

ABSTRACT - A well preserved skull (MAUL 917/1) and two rostMAUL 57/1;
MAUL 60/1), all referred taViakaira cf. M. nigricansLacépede, 1802, are described
herein. All the specimens were collected from Tagnrcalcarenites of Pietra leccese
(Apulia, Southern Italy). Based on the ecologidaracteristics of its living relatives,
the presence d¥l. nigricansin the Pietra leccese indicates that deep, wartarvexisted
at or near the fossilization area. Small morphoimeifferences between the Pietra
leccese specimens and other living and fddsiigricansmaterials could be attributed
to the isolation effect of the low stand of eustéivel and the semi-enclosed
configuration of the Mediterranean at TortoniangsnThe associated fauna is also
briefly discussed
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AUGUSTO AZZAROLI - Phylogeny of the gendsquusL.



ABSTRACT - The genugquusdeveloped gradually in Northern America from thte|
HemphillianDinohippus Its oldest well documented representatives dapecximately
from 3.7 Ma, withEquus simplicidendn the later Blancan this species gave rise to a
specialised lineage representedBguus stenonjwith its forerunners and descendants.
This strain, characterized by a deep indentaticgh@harial notch and an elongated
snout slightly pointed downwards at its anteriair&xity, has not been recorded in
Northern America after the Blancan but disperseurasia, where it became extinct in
the early Middle Pleistocene wikquus siissenbornensiad its relatives. The Indian
Equus sivalensiandEquus namadicuare related to this strain.

Other strains emerged between the late Blancathanelarly Irvingtonian. Their early
histories are imperfectly known. One strain is espnted by the large, sturBlgquus
idahoensisa possible forerunner of the Irvingtonidguus excelsuasnd possibly of
other species. In the late Blancan an elongateddsl metapodial may document an
ancestor oEquus simplicidenand through it of Asian hemiones, possibly also of
African asses€quus fraternuswhich gave origin to the South American speces],

its relativeEquus franciscmay descend from an unnamed, late Blancan species
represented by short, rather stout metapodials.

African zebras are well documented in the latedeln® byEquus koobiforensisom the
area of Lake Turkana but the origin of this speassyell as the histories of living
zebras are poorly known. The middle PleistoceneerdgEquus mauritanicuss too
recent to document their earlier history.

RAYMOND L. BERNOR, LASZLO KORDOS, LORENZO ROOK,

JORDI AGUSTI, PETER ANDREWS, MIRANDA ARMOUR-CHELU, D AVID R.
BEGUN, DAVID W. CAMERON, JOHN DAMUTH, GUDRUN DAXNER -HOCK,
LOUIS DE BONIS, OLDRICH FEJFAR, NARDOS FESSAHA, MIKAE L
FORTELIUS, JENS FRANZEN, MIHALY GASPARIK, ALAN GENTRY, KURT
HEISSIG, GABOR HERNYAK, THOMAS KAISER, GEORGE D. KO UFOS,
ENDRE KROLOPP, DENES JANOSSY, MANUEL LLENAS, LUKACS
MESZAROS, PAL MULLER, PAUL RENNE, ZBYNEK RO CEK, SEVKET SEN,
ROBERT SCOTT, ZBIGNIEW SZYNDLAR, GY. TOPAL, PETER S . UNGAR,
TORSTEN UTESCHER, JAN A. VAN DAM, LARS WERDELIN, RE INHARD
ZIEGLER - Recent advances on multidisciplinary research daBanya, Late
Miocene (MN9), Hungary: a compendium.

KEY WORDS: Mammal Faunas, Biogeography, Palaeoecology, Lates/ah, Late
Miocene, Rudabanya, Hungary.

ABSTRACT - Rudabanya is a rich late Miocene fossil localitgtfexploited for its
vertebrate remains by Petho in 1902. The firstifpssnate was discovered by the local
Chief Mining Geologist, Gabor Hernyak. Professoklds Kretzoi made Rudabanya
famous in 1969 by publishing a manuscript on the heminoid primate, Rudapithecus
hungaricus, recognized herein as Dryopithecus braht1991 L. Kordos and R.L.



Bernor initiated a project to undertake new exdawvatand a detailed systematic study
of the vertebrate fauna. This 37 author contributepresents a compendium initial
report on these studies. A detailed edited voluntigallow this publication. We find
that there are 112 vertebrate taxa recorded frodaBanya, 69 of which are fossil
mammals. The Rudabanya fauna outcrops at no less#van different localities, all
believed to be essentially synchronous in age. Taier@o direct radioisotopic dates
from Rudabanya, the lower age is constrained hgglescrystal argon date of 11.4 m.y.
+ 0.1 m.y., and biochronologic correlations suppoldtest MN 9 age of ca. 10-9.7 Ma.
Paleogeographically, the Rudabanya fauna developéhke edge of the extensive
Pannonian lake, which supported a warm, equablieagibal climate.
Zoogeographically, Rudabanya is most closely aiiétl the late Astaracian (MN8)-
early Vallesian (MN9) Spanish vertebrate localiteasd particularly Can Llobateres
(straddling the MN9/MN10 boundary). These central asestern European localities
contrast strikingly with correlative eastern Mediémean-Southwest Asian localities in
their community structure. In particular, Rudabaapd Can Llobateres supported
diverse lineages of small and medium sized mamthatsvere dominated by more
archaic late early and middle Miocene EuropeandauWallesian localities in Greece
and Turkey document an entirely different and prsgikee “proto-Pikermian”
megafauna rich with advanced carnivore and ungalsgemblages. Of particular note is
the sharp increase in hypsodont ungulates sed ieastern Mediterranean-southwest
Asian region. Finally, we briefly utilize these zygmgraphic and paleoecological
observations to contrast current competing hypethes “European versus African”
ancestry of the African ape-human clade.

FLORIAN A. FLADERER, MATILDE FIORE - The Early Pleistocene insular hare
Hypolagus peregrinusp. nov. from Northern Sicily.

KEY WORDS: Early Pleistocene, Vertebrata, Lagomorpha, Leporiti@eliterranean
island fauna.

ABSTRACT - The leporid remains from the Early Pleistocene endéstand faunal
complex of Monte Pellegrino near Palermo are deedras a new specieis

peregrinus The type material of the Pellegrino Occidental®@@ site consists of nearly
100 specimens, including a nearly complete skudindibles, parts of the girdles
including a distal scapula and a complete coxa,pamts of the limbs with proximal and
distal ends, a nearly complete ulna, one astragahssthree complete calcanei.

The skeleton displays strong differences if compavrigialH. igromovi, H.
beremendensiandH. brachygnathu$rom continental Europe. The skull has a short
muzzle, and its inner respiratory openings revearacursorial life habit. The forelimb
architecture suggests a greater range of adduttimmzements in the shoulder and a
stronger capacity of getting load by the extensxelr antagonism. Within the hindlimb
locomotion activities the lateral movements of fils@ur have probably been a basic



feature, and the stoutness of the tarsals is diftdrom cursorial as well as fossorial
leporids. The cluster analysis underlines the ontlitay rank of the new species.

It is supposed that the ancestor species (veryapigbl. brachygnathusentered the
Northern Sicilian palaeoarchepelago in the EarlysRieene from the southern
Apennine peninsula. The isolated population adapgdaehavioural range into steeper
habitatsH. peregrinugs interpreted as a phylogenetically advancedispemnd a
secondary ambulatory relict member of the wide appldeogene Archaeolaginae. It
very probably lived in the middle to latest EarlgiBtocene.

CARLO CORRADINI - Late Devonian (Famennian) conodonts from the Corona
Mizziu Sections near Villasalto (Sardinia, Italy).

KEY WORDS: Conodonts, Taxonomy, Biostratigraphy, Late Devonkamennian,
Sardinia.

ABSTRACT - A rich conodont fauna from two sections in the Ciynae limestones of South-
eastern Sardinia (Italy) allow to state a Famenagmfor the investigated rocks. Sixteen conodont
biozones in continuous sequence from the Lawepidato the Lowelpraesulcatahave been
recognised. Ninety-four conodont taxa of twelveegarare discussed and illustratBdlmatolepis

is quite always the dominant genus, but in somel$deriodus PolygnathusandBispathodusre

also abundant.



