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ABSTRACT — The paper deals with the description of Early Cretaceous ammonite faunas from black shale layers intercalated within the
transition between the Maiolica limestones and the marls of the Marne di Bruntino Formation in a quarry near Cesana Brianza {Como province,
Northern Italy). For the first time in Italy ammonites have been collected also in the regional equivalent of the “Livello Selli’, corresponding to
the oceanic anoxic event OAE la. The ammonites studied have been assigned to the Early Aptian by means of integrated bio- and magne-
tostratigraphy. In fact, ammonite biostratigraphic markers are scarce in 4 aé;zz[ Mediterranean area such as the Lombardy basin because aﬂbe
evolutionary stasis in the majority of the groups and the rarity of representatives of the family Deshayesitidae; the latter are absent at Cesana
Brianza. From a palacoecological point qﬁ:)iew, most of the studied ammonites had apparently a pei;gic mode of life and some of them were
opporsunists (Leptoceratoidinae). In the “Livello Selli” anoxia probably did not reach the upper part of the water column.

RIASSUNTO — [Ammuoniti dell’Aptiano inferiore dal Top della Maiolica e dal “livello Selli” (Lombardia, Alpi meridionali)] — Sono
descritte le ammoniti del Cretacico Inferiore presenti in black shales intercalate nell” intervallo transizionale tra la Maiolica e le Marne di
Bruntino di una successione esposta nella cava di Cesana Brianza (Como). Ammoniti sono state vinvenute anche nell'equivalente regionale del
“Livello Sell”, che corvisponde all'evento anossico oceanico OAFE 1a. In mancanza di marker biostratigrafici, che in unarea mediterranea distale
come il bacino Lombardo sono scarsi a causa della stasi evolutiva nella maggioranza dei gruppi di ammoniti presenti e della rarita di rappre-
sentanti della famiglia Deshayesitidae, assente a Cesana Brianza, le faune raccolte sono state attribuite all Aptiane inferiore in base alle scale bio-
e magnetostrngmj%che integrate. Dal punto di vista paleoecologico le associazioni ad ammoniti sono prevalentemente carattevizzate da forme
adartate ad ambienti pelagici con modo di vita svincolato dai fondi marini e da forme opportuniste (Leptoceratoidinae). Lussociazione

indicherebbe che durante la deposizione del “Livello Selli” l'anossia non doveva raggiungere la parte superiore della colonna d'acqua.

INTRODUCTION

The Lower Cretaceous pelagic successions wide-
spread in both Northern and Central Italy are
remarkably poor in ammonites, a fact that prevented
a comprehensive calibration of both the detailed bio-
stratigraphy based on calcareous and siliceous plank-
ton and magnetostratigraphy to ammonite zones and
stage boundaries. Only recently, some ammonites
were found in few sections from the Umbria-Marche
basin (central Italy) within the Maiolica Formation,
which allowed us to place some firm ties such as the
Hauterivian/Barremian boundary falling in magnetic
chron CM4 (Cecca et 2., 1994a). Some ammonites
were also collected (Cecca & Landra, 1994) from two
sections exposed in the quarries of Cesana Brianza,
north of Milan (Southern Alps, Northern Italy). The
ammonites indicate a late Barremian and possibly an
earliest Aptian age, while few ammonites of early
Aptian age were recorded in a third nearby section (=
Section C of Cecca & Landra, 1994).

The Cesana Brianza sections span the transition
between the Maiolica and Marne di Bruntino forma-
tions, which is characterized by the presence of an
organic-rick black layer, identified as equivalent of
the anoxic “Livello Selli” (= LSE) of the Umbria-

Marche region (Bersezio, 1994). In particular, some
ammonites were also collected from within the LSE,
the first Italian ammonite record in this layer.

The aim of this paper is to describe the ammonite
faunas recently collected in successive layers, along
with the previous findings, from Section C of Cecca
& Landra (1994), despite the poor preservation of
the specimens and the impoverished character of the
assemblages.

THE “LIVELLO SELLI” AND ITS EQUIVALENTS:
GEOGRAPHIC DISTRIBUTION AND AGE.

A prominent black horizon was identified at the
transition between the Maiolica and “Marne a
Fucoidi” pelagic formations in the Umbria-Marche
area {Central [taly) by Wezel (1985) and formalized
with the name “Livello Selli” by Coccioni et 4i.
(1987) as a regional marker-level. In the type area the
“Livello Selli” consists of laminated black shales rich
in organic matter, alternated with radiolarian silts. Its
thickness ranges from 1 to 3 m and its carbonate con-
tent is close to 0%. The “Selli Level” has been recog-
nized in other areas such as the Belluno Basin (nortE—
eastern ltaly) in the Cismon section (Weissert,1989;
Herbert, 1992; Erba & Larson, 1998), the Lombardy
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Text-fig. 1 - Location map of the
study area anJJ region-
al geological setring
(above). Dotred: Qua-
ternary sediments of
‘the Po Plain; ruled:
predominantly igneo-
us and metamorphic
rocks; plain (in the
middle part of the
sketch): Permian and
Mesozoic sediments;
dashed line: approxi-
mate limit of Meso-
zoic palacogeographic
zones (Trento Plateau
and Lombardy Basin).
Below, topographic
map showing the loca-
tion of the quarry; the
asterisk indicates the
studied section.
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basin at Cesana (Bersezio, 1994), and the Vocontian
Basin (southern France), where it was named “Niveau
Goguel” (Bréhéret, 1988).

The “Livello Selli”, with similar lithological fea-
tures {Corg- and radiolarian-rich laminated horizon)
occurs in the same stratigraphic position also in the
Pacific Ocean (Sliter, 1989} where it was recovered in
the DSDP (Deep Sea Drilling Project) Sites 463
(Mid Pacific Mountain), 167 (Magellan Rise), 305
(Shatsky Rise), and 317 (Manihiki Plateau). Organic-
rich layers, also called “black shales”, are pecuﬁar of
the oceanic domain in mid-Cretaceous “green house”
time; they occur as discrete layers and record the
QOceanic Anoxic Events (OAEs), the oldest of which
was indicated as OAEla by Arthur ez 2/ (1990) and
coincides with the Selli Level. Bralower er 2/ (1994)
demonstrated that OAE]la is present also in Northern
Atlantic (DSDP Sites 402 — Bay of Biscay, 417 —

Bermuda basin, and Ocean Drilling Program Site
641 — Galicia Bank), in Southern Atlantic (DSDP
Sites 364 — Angola basin and 511 — Falkland
Plateau), and in Indian Ocean (QDP Site 738 —
Exmouth Plateau).

Although most of the localities mentioned above
belong to the Tethyan and oceanic tropical domains,
in analogy with the Austral ocean an equivalent of
this event seems to be present in the Boreal realm.
Jenkyns (1980) reported some discontinuous bitumi-
nous shales from the Lower Aptian of the North Sea
(data from Anderton er af, 1979) and the Lower
Aptian “Fischschiefer” from the Lower Saxony epeir-
ic sea (Germany) was suggested to be coeval and
equivalent of the OAEla (Thurow & Murterlose,
1993; Bersezio, 1994). The latter correlation, howeyv-
et, is disputed by Kemper (1995), who on the basis of
the data from Wiechendorf 1/86 borehole, suggested
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a brief heterochrony between the “Fischschiefer” and
the “Livello Selli”, the latter having its time-equiva-
lent in a higher horizon of the same borehole.

The correlation between OAEla and the “Livello
Selli” is supyorted by bio- and magneto-stratigraphic
data. The “Livello Selli” from the Gorgo a Cerﬂara
section (Umbria-Marche basin) (Lowrie et 4/, 1980;
Lowtie & Alvarez, 1984; Channell ez af, 1995), or
the “Selli equivalent” from the Cismon section and
APTICORE (Belluno Basin, Venetian Southern
Alps) (Channell ez al, 1995; Erba & Larson, 1998),
and in the Cesana Brianza section (Lombardy Basin))
(Channell ez 2l., 1995) as well as OAEla equivalents
from the Pacific DSDP Sites 167 and 463 (Sliter,
1989), all fall in the lower part of the Long
Cretaceous Normal.

In terms of calcareous nannofossil biostratigraphy,
all the “Livello Selli” and Selli equivalents from all the
localities mentioned above, then including the Pacific,
Atlantic and Indian oceans, fall in the upper part of
the Chiastozygus litterarius Zone, whose base is better
identified by the first appearance (FO) of Rucinolithus
irregularis, and just prior to the FO of Eprolithus flo-
ralis (see Erba, 1996 for a synthesis) (Text-fig. 2).

Concerning planktonic foraminiferal biostratigra-
phy, the OAETa and the Selli Levels at the same local-
ities were attributed to the upper part of the
Globigerinelloides blowi Zone (Coccioni et al., 1987;
Coccloni et al., 1992; Bréhéret & Delamette, 1989;
Sliter, 1989; Bralower et al., 1994; Weiss, 1995), just
below the FO of Lejpoldim cabri, which defines the
base of the Leopoldina cabri Zone (Caron, 1985).
Recent study on the Cismon APTICORE (Premoli
Silva et al, 1998; Erba er al, in press), however,
proved that the Selli Level is entirely comprised in the
Leopoldina cabri Zone, as this taxon anears just
below the Selli in agreement with an earlier appear-
ance of Leopoldina cabri within the early Aptian D.
weissi Zone in French Vocontian Basin (Magniez-
Jannin et al, 1997). It is worth mentioning that L.
cabri is rarc at the beginning of its range and fre-
quently subjected to dissolution along with other
planktonic fJoraminifera; that justifies why Moullade
et al. (1998) reported the FO of L. cabri only from
the top part of the D. deshayesi Zone in La Bédoule
section (SE France).

Direct correlation between calcareous nannofossil
events and ammonite zonation indicates that the FO
of R. irregularis, equated to the base of the
Chiastozygus litterarius Zone, falls within the latest
Barremian Martelites sarasini ammonite Zone (Cecca
et al., 1994b; Erba, 1996; Aguado et 4/, 1997), and
occurs well below the base of the anoxic event at
Cesana Brianza (Erba iz Bersezio, 1994; Channell ez
al., 1995), Gorgo a Cerbara (Coccioni et al., 1992),
and Wiechendorf 1/86 borehole (Cepek, 1995). On
the other hand, the FO of Eprolithus floralis is record-
ed above the top of the LSE in the Cesana Brianza
section (Erba i1 Bersezio, 1994), above the top of the

“Fischschiefer”inWiechendorf 1/86 borehole (Cepek,
1995), and at the base of the Dufrenoyia furcata Zone
(= Tropaeum bowerbanki/Dufrenoyia spp. in Moullade
et al., 1998) from La Bédoule (SE France).

According to Mutterlose (1992) and Keupp &
Mutterlose (1994), the “Fischschiefer’spans the inter-
val from the upper part of the Des/ﬁzyeximr Jforbesi
Zone to the lower part of the Deshayesites deshayesi
Zone and it is sandwiched by the FOs of the calcare-
ous nannofossil Flabellites oblongus and Rhagodiscus
angustus below and Eprolithus varolii and E. floralis
above. The FO of R angustus is recorded at the
boundary between the D. weissi and D. deshayesi
Zones at La Bédoule (Moullade ez 2/, 1988).

All the data point to a late Early Aptian age for the
“Livello Selli” and all the events related to OAEla.
(Text-fig. 2)

DESCRIPTION OF THE STUDIED SECTION

The ammonites were collected from Section C of
Cecca & Landra (1994), located in the eastern part of
the Cesana Brianza quarry (Text-fig. 1), that corre-
sponds to the succession studied by Bersezio (1993,
1994) and to the section named “Alpetto” by
Channell er 22 (1995).

The fossils here described come from a succession
of black-shale beds intercalated between the top of
the Maiolica and the base of the Marne di Bruntino
formations (Text-fig. 3). More precisely, the
ammonite beds belong to the “transitional facies” rec-
ognized by Barberis e 4/ (1992) and subsequently
studied in detail by Bersezio (1993). The “transition-
al facies” is characterized by a rhythmic alternation of
limestones and marls whose terrigenous fraction
increases upwards.

According to Bersezio (1994) the LSE falls
between the “transitional facies” and the Marne di
Bruntino Formation; it yielded some ammonites at m
39-39.5 (Text-fig. 3).

A more detailed lithostratigraphic log than that
g_resentcd by Cecca & Landra (1994) is reported in

ext-fig. 3. The same log was used by Channell ez al.
(1995) during the sampling for the magnetostrati-
graphic study of their Alpetto section (= our Section
C). Bersezio (1994) recognized a “lower critical level”
and “upper critical level” (LCL and UCL, respective-
ly) below and above the LSE. These terms were orig-
inally introduced by Coccioni ez al (1992) to
describe two intervals sandwiching the “Livello Selli”
and characterized by absent or depleted planktonic
foraminifera in the Gorgo a Cerbara section. In
Bersezio (1994) they are informally used to indicate a
mere lithological similarity with the Gorgo a Cerbara
critical levels, that are more calcareous than the LSE,
and do not refer to the palacontological content.

The ammonites described in this paper include
also those already cited by Cecca & Landra (1994)
above metre 9.68. The up-dated faunal list is report-



32 G. LANDRA, E CECCA, Z. VASICEK

TETHYAN =
Q) AMMONITE CALCAREOUS Zz| Pankonic
< ZONE AMMONITES NANNOFOSSILS 3 & | FORAMINIFERS
e Mula Workshop, 1992 ao
ALB| L tardefurcata L. tardefurcata | Pcolum H. planispira
Zone
H. jacobi H. jacobi ECC)) 1\5‘ %olurp.?qta
————————————— . hoschuilzii | 3
A.nolani 3 LO N. steinmannii TRefeoycens
e
VJ .
P melchioris J o N. Hruittii
g) 8 acme
E. subnodosocostatum O iy G. aigerianus %
0.4 5
Z 3—
<( D. furcata G. ferreclensis E
e | OSSR S S| ||| |t 1 SRS FO B. africana 5—
E FOE. floralis Q
< D. deshayesi «D. deshayesi =+ g FO R angusius L cabri
- =T
55 D. weissi S
D. weissi . weilssi 09 E
————————————— S Nannoconid 3
. == "crisis” e
D. tuarkyricus L« Dashayesites sp. N Q
[Gorgo a Cetbara) O .
BAR M. sarasini M. Sarsit F—— FO R. irreguiaris
Zone

Text-fig. 2 - Integrated stratigraphy of the Aptian Stage for Tethys and low latitudes {modified after Erba, 1996).

ed below in stratigraphic order (the numbers in
brackets represent the number of specimens):

Transitional facies

metre 24.5: Macroscaphites (Costidiscus) sp. (1), gen.
and sp. indet. (3);

metre 27.5: Phylloceras sp. (1);

metre 28.2: gen. and sp. indet. (1);

metre 30.45: Lytoceras sp. (1);

metre 31.1: Sii,:sz'tes sp. (1);

metre 31.2: Prychoceras cf. meyrati (1), Silesites aft. ser-
anonis (2), Silesites sp. (2), gen. and sp. indet. (1);

metre 34.1: Lytoceras sp. (1), 2Costidiscus sp. (1),
Melchiorites sp. (2), Silesites aff. seranonis (10),
Silesites sp. (3), Ptychoceras poni (1), Pychoceras sp.
form 1 (1), Procheloniceras cf. sporadicum (1),
Leptoceratoides hobeneggeri (7), fragments of rep-
tile bones, plant debris;

metre 34.75-34.80: Macroscaphites (Costidiscus) recti-
costatus (1), Ancyloceratidae gen. et sp. indet. (2).

Livello Selli Equivalent
metre 39.1: Lytoceras sp. (4), Desmoceratidae gen. et
sp. indet. (1), Melc/lajiorites cf. melchioris (1);

metre 39.3: Macroscaphites (M.) sp. (1), Prychoceras
sp. form 2 (1);

between metre 39-39.5: Eulytoceras anisoptychum (3),
Eulytoceras  phestum (2), Lytoceras sp. (5),
Melchiorites cf. melchioris (3), Melchiorites sp. (1),
Ptychoceras cf. meyrati (1), 2Ancyloceras (Audonli-
ceras) cf. fallauxi (1), Ancyloceras sp. (1);

metre 39.5: Lytoceras sp. (2).

SYSTEMATIC DESCRIPTIONS

We follow the classification of the Cretaceous
Ammonoidea by Wright et 2/ (1996). The standard
dimensions for normally coiled ammonites are given
in millimetres and as percentages of the diameter.
The following abbreviations have been used:

D = maximum diameter;

d = diameter at which measurements were taken
when less than D;

Uw = umbilical width;

Wh = whorl height;

K = number of ribs per whorl (K/2 per half whorl);

Concerning uncoiled ammonites the terms used in











































