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PRELIMINARY DATA ON THE AGES OF THE NORTHERN APENNINES
FOREDEEP CLASTIC FILLINGS DURING OLIGOCENE AND MIOCENE

by M. ANDREOZZI (Istituto di Geologia, Universita di Parma, Italy), R. CATANZARITI
(Dipartimento di Scienze della Terra, Universita di Pisa, Italy), S. FORNACIARI
(Dipartimento di Geologia, Paleontologia e Geofisica, Universita di Padova, Italy), A.
NEGRI (Dipartimento di Geologia e Paleontologia, Universita di Bologna, Italy), G. PLESI
(Dipartimento di Scienze della Terra, Universita di Pisa, Italy), and D. RIO (Dipartimento
di Geologia, Paleontologia e Geofisica, Universita di Padova, Italy)

During Oligocene, foredeep basins developed between the Northern Apennine
(NA) thrust belt and the African foreland, which have been essentially filled by
silicoclastic turbiditic sediments.

As a response to the compressional activity of the thrust belt, progressing
toward NE, the foredeep migrated during the Neogene in the same direction
(Ricci Lucchi and Ori, 1985). Later (middle Miocene through Pleistocene) stages
of evolution of the Northern Apennines (NA) foredeep are well documented
and dated, while earlier (Oligocene-early Miocene) evolutionary stages are
poorly known.

An acute problem in recostructing the early migration timing and the
paleogeography of the NA foredeep is represented by the poor biostratigraphy
obtainable in the Oligocene-early Miocene turbiditic sediments. We have
started a research project aimed to date this clastic bodies by means of
calcareous nannofossils which, although scarce and poorly preserved, seem
suitable to this purpose.

We have determined the age of the Macigno Formation, of the M.te Modino
Formation, of the M.te Cervarola Formation outcropping between Reggio
Emilia and Bologna provinces, and of the Marnoso-Arenacea Formation
outcropping in Bologna and Forli provinces.

The Macigno Formation is Late Oligocene - Early Miocene (NP 25 - NN1/NN2
Zones) in age. The M.te Modino Formation is essentially Early Miocene (NN1-
NN2 Zone) in age.

Within clastic bodies ascribed to the M.te Cervarola Formation we have
recognized ages progressively younger proceeding from the inner to the outer
part of the outcropping area. Specifically, the inner tectonic units of this
Formation (A and B structural units of Guenther and Reutter, 1985) belong to
NN1/NN2 Zone (early Miocene); the next external C structural unit
outcropping at Gova (Dolo Valley) belongs to NN4 Zone; the D and E structural
units belong to NN5 Zone (Langhian-early Serravallian). These results suggest
that most probably the fillings of progressively external and younger basins
have been lumped under the Cervarola Formation label.

The lower part of the Marnoso-Arenacea Formation, outcroppmg in Romagna,
is middle Miocene (Zone NN5) in age, and therefore is coeval with the external
clastic bodies attributed to the M.te Cervarola Formation in the literature.
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APTIAN TO CAMPANIAN CALCAREOUS NANNOFOSSIL
BIOSTRATIGRAPHY OF PELAGIC FACIES FROM MONTE PESO
(LOMBARDIAN PREALPS, NORTHERN ITALY).

by C. ATTANASIO (Dipartimento di Scienze della Terra, Via Mangiagalli 34,.20133
Milano, Italy). :

Calcareous nannofossil biostratigraphy was applied to the Scaglia formation
outcropping in the Monte Peso area (Lombardian Prealps, Northern Italy),
spanning the Aptian to Campanian interval.

The M.Peso is located north of Brescia and belongs, from a paleogeographic
point of view, to the Lombardy Basin. In particular, the studied area represents
the deepest part of the basin (Sebino Trough) at its eastern boundary with the
Trento Plateau.

Here the Scaglia Variegata consists of varicolored marlstones and clayey
marlstones with subordinate claystones and limestones and rare black shales.
Pelagic turbidites deposited in the Upper Albian-Cenomanian interval.

This unit overlies the Maiolica (Upper Tithonian-Lower Aptian p.p.) and is
followed by the Scaglia Rossa (Campanian). Six sections were measured and
analysed for their nannofossil content. The nannofloral total abundance
fluctuates from rare to abundant and preservation is poor to moderate.

The nannobiostratigraphy integrated with the planktonic foraminiferal
biozonation, allowed a detailed stratigraphy of the Scaglia Variegata. The facies
succession was dated and an important hiatus spanning the Late Cenomanian-
Santonian was pointed out.

GENUS SCHIZOSPHAERELLA: DISTRIBUTION, FREQUENCE AND
PALAEOENVIRONMENTAL INDICATIONS

by A. BALDANZA, E. MATTIOLI (Dipartimento Scienze della Terra, Perugia), and V.
REALE (Dipartimento Scienze della Terra, Firenze)

From the reduced and normal Jurassic sequence quantitative data on genus
Schizosphaerella have been assembled.

By the polarized light microscope analysis it can't be ascertained the
differences between two species of the genus Schizosphaerella so that for this
paper both have been considered as Schizosphaerella sp.

The variableness on the Schizosphaerella frequence observed for the many
Early-Middle Jurassic Formations (Corniola, Marne del Monte Serrone, Rosso
Ammonitico, Calcari a Posidonia and Bugarone) are probable linked to a
particular environmental condition e/o to a variation in carbonate ratio.
Detailed distribution charts and frequence graphics have been drawn for each
sequence.
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AALENIAN - BAJOCIAN NANNOFOSSIL EVENTS IN THE MONTE
NERONE AREA AND NORTH-EASTERN AREA OF THE UMBRO-
MARCHEAN APENNINE

by A. BALDANZA and E. MATTIOLI (Dipartimento Scienze della Terra, Perugia)

In some Jurassic sequences of the Monte Nerone Area (Ranchi, Infernaccio,
Fosso del Presale) and in the Fonte Avellana and Pale sequence was performed
a biostratigraphical study based on calcareous nannofossil assemblages from
the Upper Aalenian (Murchisonae Zone) to the Early Bajocian (Sauzei
Zone).

The Upper Aalenian calcareous nannofossil assemblage was characterized by:
Biscutum novum, B. dubium, Crepidolithus crassus, Carinolithus superbus,
Discorhabdus ignotus, Lotharingius crucicentralis, Watznaueria barnesae, W.
manivitae and Cyclagelosphaera margereli.

On the top of the Concavum Zone it has been found the FO of Hexalithus
magharensis . This genus has been pointed out by Moshkovitz & Ehrlich
(1976) from mlddle Bajocian sediments of Israel.

In the Umbro-Marchean Apennine sequences the ‘decrease and the
disappearance of the majority of the Domerian and Toarcian species, and the
prevailing of the Watzanueria species were observed at the beginning of the
Bajocian.

In the early Bajocian (Discites Zone) has been identified the first occurrence of
Watznaueria britannica . The FO of H. magharensis in the Concavum Zone
and the FO of W.britannica in the Discites Zone are very important for the
identification of the Aalenian-Bajocian boundary when Ammonite are not
available.

CALCAREOUS NANNOFOSSIL BIOSTRATIGRAPHIC EVENTS FROM THE
EARLY-MIDDLE JURASSIC SEQUENCES OF THE UMBRIA-MARCHE AREA
(CENTRAL ITALY)

by A. BALDANZA (Dipartimento Scienze della Terra, Perugia), S. MONECHI
(Dipartimento di Geologia e Geofisica, Bari), V. REALE (Dipartimento Scienze della
Terra, Firenze), and E. MATTIOLI (Dipartimento Scienze della Terra, Perugia)

The pre-rifting phase, related to the opening of the western Tethys, caused in
the Early Liassic the breaking up of a broad carbonate platform, originating the
Umbria-Marche basinal area. The Jurassic paleogeography is dominated by an
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extensional tectonics, with a possible transcurrent component ( trans-
extensional tectonism), and by subsidence. The result of this block faulting
tectonism created structural highs, where the sedimentation rate is very low
(condensed sequences); and relatively deeper areas, where the sedimentation
rate is higher ( extended sequences).

A detailed biostratigraphy based on calcareous nannofossils has been carried
out on eight sequences. Four from the extended sequences: Valderbia,
Serrone, Pozzale and Fonte Avellana; and four from the condensed ones :
Ranchi, Presale, Infernaccio and Pale ( see Fig. 1). The studied sequences range
from Late Pliensbachian to Early Bajocian, and are well known for a complete
ammonite zonation.

The lithologies examined are calcareous limestones, calcareous nodular-marls
and shaly-marls. Preservation of calcareous nannofossils varies from
moderate to poor due to the lithology.

Many biostratigraphic events, calibrated with Ammonite Zones , have been
found from the Lavinianum Zone (Early Domerian) to the Discites Zone
(Early Bajocian).

The Domerian is characterized by the FO of Mitrolithus jansae in the
Lavinianum Zone and by the FO of Lotharingius hauffii and Biscutum finchii
in the Emaciatum Zone.

The Early Toarcian (Tenuicostatum Zone) is characterized by the FO of
Lotharingius crucicentralis, Carinolithus superbus  and by the LO of
Mitrolithus jansae.

The FO of Discorhabdus ignotus 1is in the Serpentinus Zone; in the same zone
we remark a decrease of Calyculus species. In the Upper Toarcian (Erbaense
Zone-Meneghini Zone) has been found the FO of Watznaueria barnesae and
an increase in size of Biscutum novum in the Meneghini Zone.

The Aalenian is characterized by the FO of Watznaueria manivitae and
Cyclagelosphaera margereli in the Murchisonae Zone and by the FO of
Hexalithus magharensis in the Concavum Zone. :
The FO of Watznaueria britannica has been identified in the Discites Zone
(Early Bajocian).

We have paid particular attention to the Marne del Monte Serrone Fm, that is
considered a Toarcian Anoxic Event. The calcareous nannofossil assemblage is
dominated by the presence of many species of Crepidolithus, M.jansae,
Schizosphaerella and abundant Lotharingius hauffii and L. barozii.
Particular attention has been paid to the genera Lotharingius and
Watznaueria and an evolutionary trend of the genus Lotharingius to the
genus Watznaueria has been documented from the Upper Toarcian to the
Early Bajocian.
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Fig.2. - Schematic diagram showing the chronostratigraphic range of the Jurassic Formations of the Umbria-Marche according
to Ammonite stratigraphy; they are grouped into five chracieristic types. The thicknesses are not displayed; individual Forma-
tions tend to thin out progressively from type 1 to type 5.
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TAXONOMIC CONCEPT IN THE GENUS RETICULOFENESTRA

by L. BEAUFORT (Departement de Sciences, de la Terre, Universite C. Bernard 27-43 Bvd
du 11 Novembre 69622 Villeurbanne, France and Wood Hole Oceanographic Institution,
Wood hole, MAS 02543, USA).

Distinction between species assigned to the genus Reticulofenestra is largely
based on size differences. This is particularly true for the Neogene taxa which
are commonly placed in the Reticulofenestra pseudoumbilica group but which
have been separated in as many as 6 species. Analysis of calcareous nannofossil
assemblages from upper Miocene sediments recovered at Site 552A (ODP, leg
81, North Atlantic Ocean, 56° N) reveals a great abundance of placoliths of
Reticulofenestra in all assemblages. Their size ranges between 2um and 13pm.
In an attempt to distinguish between groups, the coccolith length was
measured. In a large number of samples, two size classes were observed: 1) A
small placolith group in which the size varies between 2 and ~7 pum. 2) A large
placolith group ranging from ~7 to 13 pm. The median values and the size at
which the classes separate varied between samples. In the other samples the
coccolith length presented a more uniform distribution and no subdivision of
the assemblage based upon size was possible. The measurement of the short
axis diameter did not add further information to the results of the long
diameter analysis. :

These results do not support the use of the size as a main spec1f1c character to
separate the Miocene Reticulofenestra group into species.

NEOGENE TECTONIC EVOLUTION OF THE SOUTHERN APENNINES.
NEW BIOSTRATIGRAPHIC CONSTRAINTS

by M. BELLATALLA, E. PATACCA, N. PERILLI, U. SANTINI, P. SCANDONE
(Dipartimento di Scienze della Terra dell'Universita di Pisa. Via 5. Maria, 53. 56100
PISA).

The investigated area corresponds to the northern segment of the Southern
Apenninic Arc, a complex bended structure which estends from the Maiella-
Gaeta lineament to Sicily, through the Calabrian Arc. The mountain chain is
constituted primarily of largely-displaced thrust sheets piled up with Adriatic
vergence; as a consequence of the progressive migration of the thrust belt-
foredeep-foreland system, some hundred kilometres of the Paleogene Apulian
margin were affected by shortening during Neogene times. The complexity of
the present-day structure, together with too many stratigraphic uncertainties in
the surface geology, makes the construction of reliable balanced sections very
difficult. Large disagreements, therefore, still exist among geologists concerning
the possible palinspastic restorations of the tectonic units, the timing of the
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deformation and the amount of the shortenmg Nevertheless, some important
biostratigraphic constraints, such as:

-age definition, for every tectonic unit, of the uppermost part of the sequence
underlying the siliciclastic flysch-deposits (age of the elastic flexure of a rigid
foreland area);

- age determination of the flysch deposits conformably overlying the different
sequences representative of the recognized tectonic units (age of the foredeep-
basin subsidence);

- time definition of the sedimentological events recording in far field, during
the flysch deposition, major peaks of tectonic activity (time-space migration of
the foredeep-foreland system);

- age determination of the sedimentary sequences deposited between
consecutive compressional phases can eliminate a lot of persisting ambiguities
and may drastically reduce the number of possible solutions.

Aim of this paper is to present new micropaleontological data based on forams
and calcareous nannoplankton which will oblige regional geologists to revise
some established "certainties” on the timing of the deformation and on the
style of the forewards migration of the compressional fronts.

The most interesting results concern:

- the time definition and the extent of the so-called Burdigalian tectonic phase.
The tectonic phase took place, in reality, close to the Langhian-Serravallian
boundary, involving in the orogenic transport "internal" thrust sheets, as well
as the carbonate units of the Campania-Lucania domains, and producing
regional metamorphism in the Verbicaro and S. Donato nappes;

- the time definition and the extent of the Tortonian tectonic phase, which took
place in late Tortonian and not in early Tortonian times as usually accepted in
the geological literature;

- the meaning of the so-called Irpinian Flysch units, whose age is upper
Tortonian-Messinian and not Langhian-lower Tortonian;

- the time difinition and the extent of the Messinian and Pliocene tectonic
phases. -

The discrepancies between many published data and the new biostratigraphic
results mostly derive from widespread reworking processes which caused an
extreme dilution of the autochthonous biocoenosis.

COMPARISON OF SILICEOUS ASSEMBLAGES WITH CALCAREOUS
NANNOPLANKTON IN THE UPPER MIOCENE OF CAPPELLA MONTEI
(SERRAVALLE SCRIVIA)

by M. C. BONCI & C. PIRINI RADRIZZANI (Universita di Genova - Dip. Sc. Terra - Sez.
Geologia Palazzo delle Scienze - Corso Europa, 26 - 16132 Genova).

The upper part of the S. Agaté Fossili Marls Formation outcropping at Cappella
Montei, near Serravalle Scrivia, is characterized by the presence of levels of
spongolites with Diatoms. The microfaunal and microfloral assemblages are
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dominated by siliceous elements (Sponges spicules, Diatoms, Radiolaria,
Silicoflagellates, Ebridians, Dinophyceae, Archeomonadaceae), but they are also
rich in calcareous organisms (benthic and planktonic Forams,
Nannoplankton).

The contemporary presence of siliceous organisms and calcareous
Nannoplankton allowed to draw a parallel between the two kinds of
assemblage, wich are ascribed to the Late Miocene. '

CALCAREOUS NANNOFOSSIL EVOLUTION: A COMPARISON OF
EVOLUTIONARY RADIATIONS IN THE LATE TRIASSIC/EARLY JURASSIC
AND PALEOCENE

by P. R. BOWN (University College London, Gower Street, London, WCIE 6BT), L.T.
GALLAGHER (University College London, Gower Street, London, WCIE 6BT), and ].A.
BURNETT (University College London, Gower Street, London, WCIE 6BT).

In palaeontology, the assumption is made that morphology is the phenotypic
expression of the genotype, hence evolution is seen as the modification,
through time, of morphology. Major evolutionary events within the
calcareous nannoflora are described, from their inception in the Late Triassic,
through their rapid diversification in the Jurassic and Cretaceous, the
extinctions at the Cretaceous/Tertiary boundary, and their rapid regeneration
in the Palaeogene. Particular emphasis is placed on the comparison of the two
most significant evolutionary diversification events: at the Triassic/Jurassic
and the Cretaceous/Tertiary boundaries.

Rates of evolution are plotted, and comparisons made of the number of root-
stocks, occurrence of homeomorphy/parallel evolution, increases in coccolith
size, and types of coccolith. The driving forces behind calcareous nannofloras -
sea-floor spreading, climate, the carbon cycle, ocean chemistry - are considered,
and a comparison made with the development of other plankton groups, e.g.
dinoflagellates and foraminifera.

COMPARISON OF UPPER PLIOCENE DISCOASTER ABUNDANCE
VARIATIONS FROM THE ATLANTIC, PACIFIC AND INDIAN OCEANS:
SITES 662, 677 AND 709

by A. CHEPSTOW-LUSTY and N. J. SHACKLETON (Godwin Laboratory, Subdepartment
of Quaternary Research, University of Cambridge, Cambridge CB2 3RS).

Variations in the abundance of seven species of Pliocene Discoasters are
compared at three sites close to the Equator in different oceans using a
sampling interval of about 3 Ka. The time interval analyzed is approximately
the million years immediately prior to the extinction of Discoasters (i.e. 1.89-
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3.00 Ma).

Age-models were first developed using biostratigraphic controls, mostly
Discoaster datums whose ages were originally estimated from Pacific sites with
magnetostratigraphy (Backman and Shackleton, 1983). Discoaster datums were
selected for internal consistency between the three sites. These age-models are
contrasted with refined models using stable oxygen isotope stratigraphy,
originating from the orbitally tuned time-scale from DSDP Site 607 (Raymo et
al., in press). ODP Site 709 (Indian) displays extremely high abundance; ODP
Site 662 (Atlantic) has fairly high abundances but may be slightly reduced due
to the influence of the South Equatorial Current; ODP Site 677 (Pacific) had
similar abundances to ODP Site 662 though it is strongly influenced by
upwelling.

At all sites cyclic variation in Discoaster abundance is observed that is probably
in response to orbital forcing. This high variability at low latitudes suggests that
varying 'productivity pressure may be a major influence since temperature
variability was presumably small.

GENERA LOTHARINGIUS AND WATZNAUERIA: EVOLUTIONARY
TREND DURING THE LOWER AND MIDDLE JURASSIC.

by M. COBIANCHI (Dipartimento di Scienze della Terra, Strada Nuova 65, 27100 Pavia,
Italy), E. ERBA (Dipartimento di Scienze della Terra, via Mangiagalli 34, 20133 Milano,
Italy), and C. PIRINI RADRIZZANI (Dipartimento di Scienze della Terra, Corso Europa
26, 16132 Genova, Italy).

Semiquantitative studies of nannofloras from several sections outcropping in
the Lombardy Basin and Southeastern France pointed out that significant
changes occurred in the assemblages during Early-Middle Jurassic. Particularly,
an evolutionary trend of the genus Lotharingius to the genus Watznaueria was
documented in the Domerian-Bathonian interval.

The moderate to poor preservation prevented the S.E.M. analysis being
ultrastructure partially modified by dissolution and/or overgrowth. Therefore,
the study was performed with L.M. and consequently taxonomy is simplified,
mainly based on optical properties. For the same reason, statistical studies on
populations were not applied. The extreme morphological variability of both
genera, particularly at early stages of their occurrence, arised difficulties in
defining species limits. Moreover, some morphotypes may reflect ontogeny
more than phylogeny.

The evolutionary trend observed within the genus Lotharingius are:

1) an increase of size from 3 ,um to > 5 pm;

2) the shield develops from unicydlic to bicyclic;

3) the inner cycle decreases in size being much smaller than the outer cycle in
younger forms;

4) the central area develops from subcircular to subelliptical and elliptical, and
simultaneously increases in size;
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- 5) the central structure becomes more and more complex but no neat trends
were observed possibly due to diagenetic modifications.

The genus Watznaueria appeared to develop from bicyclic Lotharingius forms
characterized by a small and simple central area. Its evolution is marked by two
different trends: (a) the increase in size ending in W.manivitae; and (b) the
reduction of the central process ending in W.barnesae.

THE LATE CENOMANIAN OCEANIC ANOXIC EVENT FROM
EASTBOURNE (SOUTHERN ENGLAND)

by M. COOPER, G. CARSON, D. HORNE, I. JARVIS, P. LEARY and B. TOCHER
(Stratigraphic Services International, Guilford Great Britain).

An ongoing interdisciplinary (palaeontological and geochemical) study from
several sections across the Cenomanian-Turonian Oceanic Anoxic Event has
permitted the sequencing of the biotic response to an expanding rising oxygen
minimum zone. The details of one section (Dover) has been produced
elsewhere (Jarvis et al. 1988). Here we present the results from the Eastbourne
section, a more expanded basinal sequence with a rich background
microfauna/microflora. This section has provided more information on the
subtleties of the Oceanic Anoxic Event. Also, more detailed nannofossil studies
have been attempted on this section, in particular statistical studies on the
family percentages and their response to the rising oxygen minimum and their
relationship to the other microfosil groups.

NANNOBIOSTRATIGRAPHY OF THE APTIAN-ALBIAN "SCISTI A
FUCOIDI" (UMBRIAN-MARCHEAN APENNINES, CENTRAL ITALY).

by A. DE POLI and F. LOTTAROLI (Dipartimento di Scienze della Terra, via Mangiagalli
34, 20133 Milano, Italy).

Within the Cretaceous pelagic sequence of the Umbrian-Marchean Apennines,
the "Scisti a Fucoidi" represent a more shaly interlude of Aptian-Albian age.
They consist of varicolored clayey marlstones and marlstones with limestones
and claystones as minor lithologies. Black shale layers, usually cyclically
modulated, are scattered throughout the formation. In the past few years, an
Italian-American group have focused on this peculiar unit in order to improve
the biostratigraphic resolution of the Aptian-Albian interval and to understand
the rhythmic sedimentation pattern.

We studied the calcareous nannofossil content of several sections measured in
the Umbrian-Marchean Basin. Nannofloras are rare to abundant, generally
well diversified and moderately preserved. The nannobiostratigraphy was
integrated with the planktonic foraminiferal events resulting in a high
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resolution zonation. The precise correlations throughout the basin pointed out
facies changes and hiatuses due to morphostructural control and local tectonic
activity.

CALCAREOUS NANNOFOSSILS DISTRIBUTION PATTERNS IN THE |
LOWER PLIOCENE-LOWER PLEISTOCENE LAND SECTION AT MONTE
SAN NICOLA (GELA, SICILY)

by E. DI STEFANO (Dipartimento di Geologia e Geodesia, Universita degli Studi, 90134
Palermo).

Quantitative and semiquantitative methods have been used to determine the
distribution patterns of stratigraphically significant calcareous nannofossils in a
Lower Pliocene-Lower Pleistocene (Santernian) land section cropping out near
Gela (Southern Sicily).

This continous and well exposed section (170 m thick) comprises pelagic
nanno-foram mudstone (Trubi Formation) in the basal 32 m, followed by
terrigenous grey silty-marls (Monte Narbone Formation). The topmost 10
meters are represented by turbiditic yellow sands.

From 160 samples along a profile ranging from the topmost part of the
Reticulofenestra pseudoumbilica zone to the uppermost Calcidiscus
macintyrei zone the rich nannofloral assemblages have been studied by light
microscope. In order to quantitatively identify the distribution and the
appearance/extinction events of the most important coccoliths and discoasters
species, abundance data have been obtained by three different counting
- methods (see Rio et al., in press).

The results prove that this methodology, till now essentially used in deep-sea
sequences (Backman & Shackleton, 1983; Rio et al.,in press) may be used with
good results also in land-sections, where reworking and terrigenous imput
may affect the dilution of the nannofloras. The same pattern in the
quantitative distribution of species recognized in the pelagic record of Site 107-
653 (Rio et al.,in press) has been identified in the studied sequence.

It is therefore assumed that appearance or disappearance events can be
recognized by the same features both in deep-sea sequences and in this
terrigenous land section. Integration of these data with planktonic foraminifera
(Sprovieri, in progress) and paleomagnetic events (Channell, in progress)
proves that in the Gela section the ranking and scaling of the three different
stratigraphic data are well maintained, and comparable with the sequence of
the same events identified in the Tyrrhenian Sites (Channell et al.,in press;
Glacon et al,, in press).

Reticulofenestra pseudoumbilica extinction occurs 5 meters above the base in
the topmost Gilbert chron shortly followed by the extinction of Sphenolithus
spp. quite coincident with the Gilbert-Gauss boundary.

The high abundance of total discoasters with peaks of very high values (80
specimens per mm?2), between the base of the section (approximately the end of
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R, pseudoumbilica biozone) and the top of the Discoaster pentaradiatus
biozone may be correlated with the high productivity interval recognized in
the same segment at Site 653. Also in Gela the covariant D. tamalis and D.
asymmetricus essentially prevail in the lower part and gradually decrease till
their definitive extinction level (at 54 m above the base). Coincident with the
sharp decrease in abundance of these species, the anticovariant D.
pentaradiatus sharply increases and maintains high values up to its drastic
drop, coincident with the more generalized sharp decline in abundance of the
Discoaster population in the lower part of the Matuyama chron, at about 2.4
Ma.

Above this event our plot indicates that Discoaster species (D. brouweri and D.
triradiatus ) are not continuously present in their final range and display short
peaks in abundance. A similar pattern observed in the pelagic record of Site
107-653, may be correlated with the D. brouweri increase during favorable
climatic conditions (Rio et al,in press). High fluctuating values of D.
triradiatus, in coincidence Wwith the uppermost part of the range of D. brouweri,
is again in good agreement with results from deep-sea sediments (Backman &
Shackleton, 1983; Rio et al, in press). Both morphotypes become extinct
together 110 meters above the base of the section, very close to the base of
recognized Olduvai subchron. The Gephyrocapsa oceanica s.l. FAD has been
recognized 37 m above this event.

The sediment accumulation curve plotted along the section clearly indicates an
interval (characterized by several manganese rich levels), referable to the upper
part of the D. tamalis and the base of D. pentaradiatus biozones, in which the
accumulation rate sharply decreases with respect to the underlying interval.
Above the Gauss - Matuyama boundary the manganese rich levels disappear
and the sedimentation rate increases again till a maximum value of 26.66
cm /1000 yr at the top of the sequence, where silty-sandy marls are present.
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DISTRIBUTION OF COCCOLITHS IN SURFACE SEDIMENTS OF THE "GIN"
SEA.

by L. K. EIDE (Institute for Marine Biology University of Bergen, Norway)

The distribution of the coccolith assemblage, was examined in surface
sediments along a transect from east to west in the " GIN (Greenland-Island-
Norwegian) Sea. Based on the abundance of ccccoliths and the composition of
the coccolith assemblage, three coccolith zones have been established along this
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transect. Due to the current system, there is a great variety in chemical and
physical factors in the water masses in this region. Temperature, nutrient and
ice cover seems to be