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The Poggio Le Guaine Core (Umbria-Marche Basin, Central
Italy): A Reference Section for the Aptian-Albian Interval

at Low Latitudes

doi:10.2204/iodp.sd.13.07.2011

The Poggio le Guaine core from the Umbria—Marche
Basin in central Italy penetrated 98.72 m of pelagic sedi-
ments consisting mainly of limestones, calcareous marls,
marls, clays, and black shales. The cored interval extends
from the Albian-Cenomanian boundary down to the upper-
most Barremian (99.6-126 Ma). The core was completely
logged and continuously drilled with essentially 100% reco-
very of excellent quality material. The cored sequence recor-
ded from OAEla to OAEld and regional equivalents of
widely distributed Aptian-Albian oceanic anoxic events. The
Poggio le Guaine core can be considered a 'reference sec-
tion' for the Aptian-Albian interval at low latitudes and is
designated to provide high-ranking informative records for
that critical time interval through high-resolution multi-
proxy studies.

Within the Cretaceous Period, the Aptian-Albian interval
(125-99.6 Ma, Ogg et al., 2008) was a critical time on a glo-
bal scale. This is evident from 1) changes in the nature of the
ocean-climate system brought about by increased ocean
crust production coupled with active midplate and plate mar-
gin volcanism in a shifting paleogeography (Skelton et al.,
2003); 2) cyclic deposition and preservation of common
‘black shales’, some of them termed Oceanic Anoxic Events

(OAElato OAE1d) (Schlanger and Jenkyns, 1976; Arthur et
al., 1990); 3) periodic changes in redox conditions at the
ocean bottom (Oceanic Red Beds, ORBs) (Wang et al,,
2009); and 4) rapid biotic radiations and turnovers (Leckie et
al., 2002). The Aptian-Albian time is also of interest for one of
the most noteworthy geomagnetic events, namely the post-
MOr ‘Cretaceous Quiet Zone’. This long and constant normal
polarity superchron without any convincing true reversal to
date (Satolli et al., 2008) precludes usage of reversals magne-
tostratigraphy from the Aptian through the Santonian.

The Poggio le Guaine core was designed to provide the
following: 1) a high-resolution relative magnetic paleointen-
sity reference curve for the Aptian-Albian interval of the long
normal Cretaceous superchron that would allow correlation
of the relative paleointensity curves from other places in the
world; 2) a high resolution age model constrained by astrono-
mical tuning and absolute dating, into which the sequence of
the geological, biogeochemical, oceanographic and climatic
events throughout the Aptian-Albian critical time can be
placed; and 3) understanding of the causal linkages among
these events as well as their consequences. The core was
drilled at Poggio le Guaine, where the most continuous, com-
plete, and best preserved Aptian-Albian succession is
exposed throughout the Umbria-Marche Basin (UMB) of
the northern Apennines of central Italy (Fig. 1). It represents
a continuous record of fossiliferous pelagic rocks extending
from the Albian-Cenomanian boundary down to the upper-

most Barremian (99.6-126 Ma). In this pro-
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gress report we present the first prelimi-
nary findings of this ongoing project.

After three decades of dedicated
research, the Aptian-Albian pelagic succes-
sion of the UMB has become a classical
reference section for studies at regional to
global scale. It deposited well above the cal-
cite compensation depth at middle to lower
bathyal depths (1000-1500 m) and at ~20°N
paleolatitude over the southern margin of

Location of the Poggio le Guaine drill site in the Umbria-Marche Basin (northern
Apennines, central ltaly). The location of the Piobbico drill site—where an 84-m-thick core
extending from the upper Albian down to the uppermost Barremian was drilled in 1982—is

also shown.

the western Tethys Ocean (Arthur and
Premoli Silva, 1982; Coccioni et al., 1987,
1989, 1990, 1992; Erba, 1988, 1992; Cresta
et al., 1989; Tornaghi et al., 1989; Coccioni,
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1996; Coccioni and Galeotti, 1993;
Satolli et al., 2008; Tiraboschi et al.,
2009; Turchyn et al., 2009).

This succession extends from
the uppermost part of the Maiolica
Formation (Tithonian to lower
Aptian) to the lower part of the
Scaglia Bianca Formation (upper-
most Albian to lowermost Turonian)
and includes the entire Marne a
Fucoidi Formation (Fig. 2). The
uppermost part of the Maiolica
Formation is represented by thin-
bedded white to gray limestones
interbedded with black shales. The
lower part of the Scaglia Bianca
Formation is characterized by thin-
bedded yellowish-gray limestones
with subordinate reddish limesto-
nes and some discrete thin black
shales, which are the regional sedi-
mentary expression of the latest
Albian OAE1d (Fig. 2). Within the
Cretaceous succession of the UMB,
the Aptian-Albian Marne a Fucoidi
Formation represents a distinctive
varicolored interlude with more
shale. This formation consists of
thinly interbedded pale reddish to
dark reddish, pale olive to dark red-
dish brown and pale olive to grayish
olive marlstones and calcareous
marlstones together with dark gray
to black organic carbon-rich shales,
usually with a low carbonate con-
tent, and yellowish-gray to light
gray marly limestones and limesto-
nes (Fig. 2). Several distinctive
organic-rich black shale and marl
marker beds occur within the
Aptian-Albian interval, some of
which have been identified as the
regional sedimentary expression of
OAEla to OAE1d (Coccioni et al.,
1987, 1989, 1990; Coccioni, 1996,
2001).

)
2o r |6 |2 » a
S| W~ 4 PLANKTONIC | CALCAREOUS o |x
E~ 0®» w Q g
g QL | BE[RE| Q| & |UTHOLOGY| FORAMINIFERAL | NANNOFOSSIL | & | & @)  ORGANCRICH
£\ 5|6 5380 ZONES ZONES 8| o923
2
CEN, 7 i — .
< 0.954
S | \ess 7 \ i [ — [Piati Level
g 2 3 1d (Breistroffer Level)
a & g i — |0.95-4.91) Lithology
3 3 e Pth. appenninica
% 7701 kX E. turriseiffeli [ timestone
NC10’ Marly limestone
o " ey B and Cacereous mar
Merl
sa P Clayey marl,
1255 Psth. marly dlay, and day
" Il 5icck shale
w Psth. subficinensis =] Radiotarian bed
<o A. albianus [a] chert
(NC9B)
i Amadeus Segment
- (22.77-24.74) —
27.504 T. praeticinensis [] vellowish gray
4
Yellowish gray
% w = light gray
o=l Pale olive
< B (o grayich oiive
35 Pale olive to dark
3569 A. albianus reddish brown
(NC9A) Pale reddish brown

to dark reddish brown
Il D=k gray to black

o 45
=) 45.93] T. primula
ol |-
2 49.181
> w < .
< @ — Q
w > 5 42 o
=z 5 = 43 Pr. columnata | & «Urbino Level
o i a NC8 o (64.63-54.88)
< 5707 —— z
= e 45 o $ Monte Nerone Level
46 H. planispira 3 57.07-60.01)
60 6004 ———— e
15
12.0- 63024 aKilian Level
(62.64-63.02)
85 i
67281 -Jacob Level (67.44-67.52)
e8.3¢]
P. eubsjacuaensis
0 18 —
@
72104 [
5
2
5
w s @ 3 R. angustus
o |& < (NC7)
Z|3 H. trocoidea | G
E . sy & -Fallot Level (79.31-79.37)
- i |
2R G. algerianus
8
B G. ferreolensi
,,,,, ~Noir Level (88.00-88.20)
89.241 L. cabri
. E %0 = = ISBIIi Level (89.24-91.19)
/:\ <[ 9 60— C. litterarius
5 = 3 59 — (NC8)
g L4250 70 H. excelsa
S |BARR.[% 7

Stratigraphic framework of the Poggio le Guaine core with real stratigraphic depths
according to bed dip measurements. Also shown are the occurrence and distribution of the organic-
rich black shales including the marker beds resulting from Oceanic Anoxic Events (OAEs) and the
discrete intervals where reddish colored beds become dominant (Cretaceous Oceanic Red Beds,
CORBs). Integrated plankton biostratigraphy is adapted after Coccioni et al. (1987, 1989, 1990,
1992, 2007), Erba (1988, 1992), Tornaghi et al. (1989), Tiraboschi et al. (2009) and unpublished
data. Abbreviations: Lithos. = Lithostratigraphic, Barr. = Barremian, Cen. = Cenomanian, H. =
Hedbergella, L. = Leupoldina, G. = Globigerinelloides, P. = Paraticinella, Ps. = Pseudoplanomalina,
T. = Ticinella, B. = Biticinella, Psth. = Pseudothalmanninella, Pth. = Parathalmanninella, Th. =
Thalmanninella, C. = Chiastozygus, Pa. = Parhabdolithus, N. = Nannoconus, Pr. = Predicosphaera,
A. = Axopodorhabdus, R. = Rhagodiscus, E. = Eiffellithus. Timescale is after Ogg et al. (2008).
Following Huber and Leckie (2011), the Aptian-Albian boundary is placed at the highest occurrence
of Paraticinella eubejaocuaensis.

vious detailed stratigraphic investigation (Coccioni et al.,
1987, 1989, 1990; Coccioni, 1996).

Following the timescale of Ogg et al. (2008), we estimate The Poggio le Guaine drill site (lat. 43°32'42.72"N; long.
the sediment accumulation rate to be ~0.24 cm kyr-1 and ~0.5 12°32'40.92"E) is located on the Monte Nerone ridge at 888
cm kyr-1in the Aptian and Albian, respectively. m above sea level, 6 km west of the town of Cagli (Regione

Marche, Italy) (Fig. 1). The outcropping beds show a strike
of 310° and a dip of 30° to the northeast.

The drilling campaign took place on 1-14 September

The Poggio le Guaine succession was selected as the refe- 2010. Drilling operations were performed with the Atlas
rence section for the Aptian-Albian interval following pre- Copco Mustang 5-F4 surface core drilling rig (Fig. 3). Coring
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Photographs of selected cores recovered at Poggio le Guaine.
[A] Cores 20 (20.90-22.45 m) to 22 (23.83-25.39 m) penetrated the
marly limestones, marls, and black shales of the upper Albian Amadeus
Segment (OAE1c) (22.77-24.74 m) ; [B] Cores 46 (58.42-60.01 m) to
49 (62.68-64.33 m) recovered the marly clays, clays, marls, and black
shales of the lower Albian Monte Nerone (57.07-60.01 m) and Kilian
(62.64-63.02 m) Levels (OAE1Db); [C] Cores 49 (62.68-64.33 m) to 52
(67.18-68.77 m) penetrated latest Aptian marls and calcareous marls
together with the black shales of the uppermost Aptian Jacob Level
(OAET1Db) (67.44—-67.52); [D] Cores 54 (70.32-71.89 m) to 57 (74.94-76.45
m) recovered late Aptian marls, marly clays, and calcareous marls; [E]
Cores 66 (88.00-89.60 m) to 68 (90.85-91.99 m) penetrated the lower
Aptian Selli Level (OAE1a) (89.24-91.19).

was accomplished with a T2
double corer, using narrow-
kerf, sawtoothed drill bits
that cut a 101-cm-diameter
hole and approximately
8-cm-diameter cores. The
target interval was suc-
cessfully encountered below
the weathering zone, which
is only a couple of decimeters
thick. Lithologies  were
logged and digital color pho-
tographs taken, as each core
section  was  recovered
(Fig. 4). Later, the seventy-
one cores drilled were pak-
ked, labeled, and put in PVC
plastic boxes to prevent contamination and loss of moisture.
During core packing, care was taken in collecting the frag-
ments from the few fractured portions in plastic bags. The
entire core is stored at the core repository of the Department
of Earth, Life and Environmental Sciences, University of
Urbino.

Drilling operations at
Poggio le Guaine.

The Poggio le Guaine cored interval extends from the
Albian-Cenomanian boundary down to the uppermost
Barremian including the upper transition to the Scaglia
Bianca Formation and the lower transition to the Maiolica
Formation. The total length of the core is 98.72 m with essen-
tially 100% recovery of excellent quality material throughout
the drilling. For each core a set of dip measurements was
taken directly at the drill site with four measurements on
average for each meter of core. Marked changes of dip angle
were observed in the uppermost and lowermost portions of
the core, the latter particularly affected by folding and minor
faulting. Taking into account the dip measurements, the cor-
rected thickness of the drilled section is 96.02 m, with 82.53
m corresponding to the Marne a Fucoidi Formation, 3.51 m
corresponding to the underlying Maiolica Formation, and
9.98 m corresponding to the overlying Scaglia Bianca
Formation (Fig. 2).

On the basis of dominant colors determined with the
Munsell Rock Color Chart, the pattern of alternating colors,
the calcium carbonate content, the occurrence of black sha-
les, chert and radiolarian-rich beds, and by direct compari-
son with previous results from an adjacent outcrop (Coccioni
etal., 1987, 1989, 1990), the Poggio le Guaine core was subdi-
vided into twenty-three lithological units, which are reco-
gnizable on a regional scale (Coccioni, 1996; Fig. 2). Unit 1 to
part of Unit 4 corresponds to the Scaglia Bianca Formation,
and part of Unit 4 to the upper part of Unit 23 corresponds to
the Marne a Fucoidi Formation. The Maiolica Formation is
equated with most of Unit 23.
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A total of two hundred forty organic-rich black shales and
marls, millimeter to decimeter thick, is recorded in the cored
sequence. These layers are not evenly distributed throug-
hout the core. They are frequent to common in Units 2, 5 to
7,9to 15, 22 and 23 that are dominated by lithotypes that are
pale olive to grayish olive and yellowish gray to light gray,
and occasionally by pale olive and pale reddish brown to dark
reddish brown (Fig. 2). Some of these organic-rich beds
record OAElato OAE1d, namely the lower Aptian Selli Level
(OAEla, ~124 Ma), the uppermost Aptian Jacob Level, the
lowermost Albian Kilian Level, the lower Albian Monte
Nerone Level and the Urbino Level (all added to OAE1D,
~110-113 Ma), the upper Albian Amadeus Segment (equiva-
lent to part of OAElc, ~105 Ma) and the uppermost Albian
Pialli Level (OAE1d, ~100.5 Ma). Some others are interpre-
ted as regional equivalents of widely distributed OAEs,
namely the lower Aptian Noir Level and the middle to upper
Aptian Fallot Level (Herrle al., 2004; Figs. 2, 4).

Seven discrete intervals dominantly reddish are also reco-
gnized in the cored sequence, which correlate well with
those identified as ORBs in the Aptian-Albian succession of
the UMB (Hu et al., 2005; Fig. 2).

In agreement with previous detailed stratigraphic investi-
gations from Aptian-Albian land-based sections throughout
the UMB (Coccioni et al., 1987, 1989, 1990, 1992; Cresta et
al., 1989; Coccioni and Galeotti, 1993; Coccioni 1996, 2001,
2002) and from a 84-m-thick core drilled at Piobbico (Fig. 1)
in 1982 and extending from the upper Albian down to the
uppermost Barremian (Erba, 1988, 1992; Tornaghi et al.,
1989), the cored succession biostratigraphically represents
the interval from the Hedbergella excelsa to the base of the
Thalmanninella globotruncanoides planktonic foraminiferal
zones and from the Chiastozygus litterarius (NC6) to the
Eiffellithus turriseiffelii (NC10) calcareous nannofossil
zones. Accordingly, from a chronostratigraphic point of view
the Poggio le Guaine core encompasses the latest Barremian
to earliest Cenomanian interval (Fig. 2).

The Poggio le Guaine core, which can be considered as a
reference section for the Aptian-Albian interval at low latitu-
des, is designated to provide high-ranking informative
records for that critical time interval through high-resolution
multiproxy studies carried by a consortium of Italian and
Brazilian researchers. The studies already in progress
include integrated stratigraphic and sedimentological analy-
ses, multidisciplinary magneto-, bio-, and chemostratigra-
phy, as well as clay and organic geochemistry investigations.

The data set collected will supply the framework for the
following three activities. 1) Computing a high-resolution
magnetostratigraphy, in particular a relative paleointensity
reference curve for the Aptian—Albian interval of the long
normal Cretaceous superchron, will allow correlation of rela-

tive paleointensity curves from other places in the world. 2)
A unique and original age model can be built up, at high reso-
lution and using absolute dating and astronomical tuning.
Into this the sequence of the geological, biogeochemical,
oceanographic and climatic events that are recorded throug-
hout the Aptian—Albian critical time can be placed. 3) The
causal linkages, as well as their consequences, among these
events can be defined.

The Poggio le Guaine core is an integral part of the
Magnetic Anomaly of Relative Intensity for the Aptian
(MARIA) project. Coring was funded by Petrdleo Brasileiro
S.A. - Petrobras. The 'Universita Agraria di Secchiano'
(Cagli, Regione Marche, Italy) generously granted access
and facilitated drilling.
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