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Following the unanimous recommendation of the Inter- Grés Vert Supérieur etc., and taking the name from Touraine

national Commission on Stratigraphy, the Global (Roman Turonia). Five years later, he realized that two distinct
! ammonite and rudist faunas were present, and he restricted the term

boundary Stratotype Section and Point (GSSP) for thetyronian to beds corresponding to his third zone of rudists, yielding
base of the Cenomanian Stage is defined at a level 36Ammonites lewesiensis, peramplus, Vielbancii, Woolgari, Fleuri-

metres below the top of the Marnes Bleues Formation, aausianus, Deverianustc.”, “le plus beau type cotier étant trés .
prononcé dans toute la Touraine, et nous donnerons a la partie

level that corresponds to the the first appearance of thengrieure le nom d'étage Cénomanien, le Ma@enomanuy en
planktonic foraminiferarRotalipora globotruncanoides montrant a la fois le type sous-marin” (d'Orbigny, 1848-1851, p.

Sigal, 1948, on the south side of Mont Risou, east of70):
9al, ’ ' In the second volume &frodromed’Orbigny (1850) listed 809

Rosans, Haute-Alpes, France, where it can be placed Ir'species as characteristic of the Cenomanian, 46 of them ammonites,
the context of a series of secondary marker levels basedf which 10 were specifically cited from Sarthe, in which Le Mans
on nannofossils, planktonic foraminifera, ammonites, lies. Localities mentioned are Saint-Calais, Le Fléche, Cérans,
and an ornate3C curve Ecommoy, Grand Lucé, Coudrecieux, Vibraye, Lamnay and La
: Ferté-Bernard.

Faunas from the Cenomanian of Sarthe were described by
. Guéranger (1867) in hislbum paléontologique du département de
Introduction la Sarthe one of the earliest publications with photographs of fos-

sils, and the stratigraphy was investigated in particular by Guillier

The present document defining a Global boundary Stratotype Sec{1886). The ammonites were then neglected for almost 100 years,
tion and Point (GSSP) for the base of the Cenomanian Stage of theintil Hancock (1960) listed all the stratigraphically localized Ceno-
Upper Cretaceous arises from the recommendations of the Cenomanian ammonites he was able to trace in the Le Mans and Paris
manian Working Group of the Subcommission on Cretaceous Collections, as well as new material collected by him, a total of 161
Stratigraphy at its meetings during the Second International Sympo-specimens. This work forms the basis of all subsequent studies.
sium on Cretaceous Stage Boundaries held in Brussels from Sep- It is to the researches of Pierre Juignet and his collaborators that
tember 8—15, 1995. our present knowledge of the Cenomanian Stage in the environs of

The proposal was subsequently submitted to the Subcommis--€ Mans stems; see in particular Juignet (1974, 1977, 1978), Juignet,
sion of Cretaceous Stratigraphy, which voted 18 yes, abstain 2. AKennedy & Wright (1973), Kennedy & Juignet (1973, 1977, 1984,
revised proposal was submitted to the International Commission on1983, 1994a, 1994b), Juignet, Kennedy & Lebert (1978), Juignet et

Stratigraphy, which voted unanimously in favour of the proposal. &l (1984) and Robaszynski et al. (1998). _
The International Union of Geological Sciences was requested to  From these works it has become recognized that the paucity of

ratify this decision; the proposal was finally ratified on 10 December €XPOSUre in the environs of Le Mans makes it unlikely that a bound-
2001. ary section could ever be designated in the historical type area of the

stage.

Historical background
The Global boundary Stratotype

When Alcide d'Orbigny began to divide up the Cretaceous system Section and Point for the base of the

into stages, he at first recognized only two in what is now known as )

the Upper Cretaceous: the Turonian and SenorRaiég¢ntologie Cenomanian Stage

francaise, Terrains Crétacés, Il Gastropodpp, 403—-406). With

respect to the Turonian, his words are: “je propose de désigner é}_ocation

I'avenir I'étage qui m'occupe sous le nom de terrain Turonien, de la

Ville de Tours Turone$ ou de la Tourain€luronia), situées sur ces The GSSP is located on the western flanks of Mont Risou (1183
terrains” (d’Orbigny, 1842-1843, p. 405), defining the Turonian as m), in NE-SW trending gullies in badlands, 3.15 km east of the cen-
equivalent to the Craie Chloritée, Craie tuffeau, Glauconie crayeusefre of the town of Rosans, Hautes-Alpes, France (Figures 1-3),
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around a point 5° 30’ 43" E, 44° 23’ 33" N (Lambert Il Zone coordi-
nates 852.725; 1937.625), on the 1:25,000 French Série Blel
1:25,000 Sheet 3239 Ouest, Rosans (Gale et al. 1996).

The boundary lies 36 m below the top of a thick sequence ¢
constantly eroding marls, the Marnes Bleues of French workers, b
can be located in the field in relation to the first limestone that defing
the base of the overlying, unnamed unit of limestone-marl altern:
tions (Figures 3, 4) (this limestone marker bed was taken as the bz
of the Cenomanian by Moullade (1966), and Porthault (1974, 197{
in their classic studies of the Cretaceous of the Vocontian Basin).

Access

The GSSP can be reached by taking the D994 road east frc
Rosans, and turning south on the D949 (signpost: St. André-d
Rosans). Beyond the buildings at Notre Dame, the road describe
hairpin bend, and crosses the Lidane stream. Just east of the 66¢

o

spot height a track leads left (NNE) up the lower slopes of Mon

Risou: the gullies that encompass the GSSP are easily accessible
foot.
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Figure 2 Locality map for the Global boundary Stratotype Section
and Paint for the base of the Cenomanian Stage, on the western
slopes of Mont Risou, east of Rosans, Hautes-Alpes, France.

Figure 3 Outcrop photographs of the Global boundary Stratotype
Section and Point for the base of the Cenomanian Stage, on the
western slopes of Mont Risou, east of Rosans, Hautes-Alpes,
France. A — Distant view of Mont Risou from the south. The
summit ridge is formed by Turonian limestones. The Marnes
Bleues and succeeding un-named unit crop out in badlands east
and west of the zig-zag track. B — Typical outcrop of the Global
Boundary Stratotype Section and Point for the base of the
Cenomanian stage. A: marker limestone bed, the base of which
defines the upper limit of the Marnes Bleues; B: the GSSP, 36 m
below the top of the Marnes Bleues Formation.

Description of the GSSP

The Global boundary Stratotype Section and Point for the base
of the Cenomanian Stage is the level 36 m below the top of the
Marnes Bleues that corresponds to the first occurrence (FO) of the
planktonic foraminifeRotalipora globotruncanoideSigal, 1948, in
the Marnes Bleues Formation. This can be most readily located in
the field by measuring down from the base of the lowest limestone of
the overlying unnamed limestone-marl unit of Cenomanian age (Fig-
ure 3). A detailed log of the sequence is shown in Figure 4.

The GSSP succession in the top 136 m of the Marnes Bleues
Formation is of marls with varying carbonate and organic carbon
content. Levels with higher carbonate content weather out as slightly
more resistant levels, as indicated on the logs. Levels of higher
organic carbon content are frequently laminated, and are again
slightly more resistant to weathering. Bréhéret (1988a, 1988b, 1997)
has recognised a series of such levels in the Marnes Bleues of the
Vocontian Basin, and assigned names to the more important. The
highest of these marker beds, the Niveau Breistroffer (Breistroffer
Level) occurs 135 to 124 m below the top of the GSSP, and is the
only prominent marker in the section below the zero datum at the
base of the unnamed formation that overlies the Marnes Bleues.

The Niveau Breistroffer is well exposed immediately beneath a
stream junction. It comprises decimeter- to meter-scale alternations
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of more or less calcareous, dark grey bioturbated marl, and five bed§'he boundary level: primary and auxiliary

of dark, laminated marl that are relatively organic-rich. The second biostratigraphic markers

laminated layer is 0.5 m in thickness, and contains a diverse

ammonite fauna and infrequent bivalves. A similar, but slightly less Three groups provide the principal biostratigraphic markers for

abundant ammonite fauna is found in the third and fourth laminatedthe boundary interval: ammonites, planktonic foraminifera, and nan-

layers. nofossils, with inoceramid bivalves (which are poorly represented in
Above the Niveau Breistroffer are 12 m of grey, bioturbated, the Marnes Bleues) as a further group. Figure 5 shows the occur-

poorly fossiliferous marls{123 to-135 m) containing an impersis-  rence data for ammonites in the sequence, Figure 6 the data for

tent bed of barytes — cemented concretions. The overlying 31 m ofplanktonic foraminifera, and Figure 7 the nannofossil data.

marls €92 to-123 m) are rhythmically bedded on a meter scale, ~ The distribution of key faunal and floral events across the
and limited macrofaunas were collected.-80 m is a bed contain-  Albian-Cenomanian boundary in the Marnes Bleues succession at
ing abundant ammonites, notably heteromorphs. the Mont Risou GSSP are plotted in Figure 10, and are, from oldest

to youngest:
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Figure 5 Distribution of ammonites and inoceramid bivalves in the top 80 m of the Marnes Bleues Formation and the base of the

succeeding unnamed unit at the Global boundary Stratotype Section for the base of the Cenomanian Stage on the westernManks of

Risou, east of Rosans, Hautes-Alpes, France.
Base of the Niveau Breistroffer:135 m.

. The last occurrence of the planktonic foraminifeRuotali-
pora subticinensiat-132 m.

. The last occurrence of the nannofossdyesites albiensjs
also at -132 m.

. The last occurrence of species of the ammonite géviera
toniceras (DurnovaritesandCantabrigites also at-132 m.

. The first occurrence of the nannofogsikhangelskiella ante-
cessorat—128 m.

Top of the Breistroffer Levek-124 m.

. The first occurrences of the nannofos&iErtnerago chiasta
andCrucicribrium anglicumat—124 m, (local events).

. The last occurrence of the planktonic foraminifeldanom-
alina buxtorfiat—116 m.

. The last occurrence of the planktonic foraminife@ostel-
lagerina libycaat-112 m.

. The last occurrence of the nannofogsithangelskiella ante-
cessorat—80 m.

. The first occurrence of the planktonic foraminifeRotali-
pora tehamaensiat—48 m.

. The last occurrence of the planktonic foraminifeRuotali-
pora ticinensisat—40 m.
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Zero datum, the first limestone in the sequence

« The first occurrence of the nannofos§ilartner-
ago praeobliguum(local event) andPrediscosphaera
cretaceasensu stricto (local event) at +16 m.

. The first occurrence of the nannofosSibrol-
lithion kennedyat +20 m.

FORMATION
STAGE
AMMONITE
ZONE
AMMONITE
SUBZONE

The assemblages of planktonic foraminifera in the
inteval studied €136 to -15m below the top of the
Marnes Bleues) show no major faunal change. The more
complex specimens, typically about 500 microns in
diameter, with single keel and supplementary apertures
on the umbilical side, are represented byRlogalipora
group. They show progressive diversification up the sec-
tion, and it is this that provides the basis for biostrati-
graphic subdivision and correlation.

The last occurrence (LO) dRotalipora subtichi-
nensisis at—132 m (Figure 6). Above, the assemblages
is characterised by the co-occurrenc®ofalipora tici-
nensisandR. appeninicaup to the level of first occur-
rence (FO) oR. tehamensiandR. gandolfiiat —40 m.
This corresponds to the last occurrencR dicinensisn
the Risou section. The first occurrence (FORotali-
pora globotruncanoideat —36 m marks the base of the
Cenomanian stage. These four speciesRofalipora
(globotruncanoides,  appenninica, tehamensis,
gandolfi) coexist from-36 m to—19 m, and form a sub-
zonal association that is a useful indicator for the base of
the stage.

The gradual evolution of the polyphyletiotali-
|- pora group (cf. Gonzalez Donoso in Robaszyski et al.,
S : 1994, p. 428) can be followed through the interval stud-

1 ied. Two lineages that arose during the late Albian are
present at the base of the section. The first, represented
by Rotalipora subticinensjsarose fromTicinella
praeticinensidy acquisition of a peripheral keel, giving
rise toRotalipora subticinensjsvhich gave rise in turn
to R. ticinensisThis last named gavise, in turn, taR.
tehamensig—48 m), andR. globotruncanoide$-36
m). The second lineage arose frdmsinella raynaudi,
and is represented Wyotalipora appenninicand R.
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Figure 6 Distribution of planktonic foraminifera in the top 136 m of the Marnes These two lineages are readily traced in the present
Bleues Formation at the Global boundary Stratotype Section for the base of tBaccession on the basis of a series of intermediate forms,
Cenomanian Stage on the western flanks of Mont Risou, east of Rosans, Hautasarked by an asterisk in Figure 6, which occur in the

Alpes, France. See text for discussion. transitional intervals in which the new species arose.
] ] . ] In a broader context, th@icinella praeticinen-
- The first occurrence of the planktonic foraminifeRotali- sis—Rotalipora subticinensis—R. ticinensis-R. globotruncanoides—R.
pora gandolfij also at-40 m. greenhornensitineage is of great value in Upper Albian to Upper
- The first occurrence of the nannofos3dliculites anfractus Cenomanian biostratigraphy, showing gradual progressive changes,
also at-40 m. a feature that strengthens the case for the selection of the first occur-

« The base of the Cenomanian stage is defined as the level 36 rence ofRotalipora globotruncanoidesas the key biostratigraphic
m below the top of the Marnes Bleues, which corresponds to first  marker for the base of the Cenomanian stage.

occurrence of the planktonic foraminiferan Rotalipora The major faunal change in the ammonite fauna occurs between
globotruncanoides. —-30 and-32 m, with the disappearance of typical Albian taxa3&

. The last occurrence of the typically Albian ammonites m and the appearance of typical Cenomanian tax@@im. Nine
Lechites gaudini, Stoliczkaia clavigera, Marielkd. miliaris and ammonite taxa pass across the boundary; they are long-ranging
Hemiptychoceras subgaultinuah—32 m. desmoceratids, puzosiids, phylloceratids and gaudryceratids of typi-

. The first occurrence of typically Cenomanian ammonites cally Tethyan aspect. There is no lithological break or change in the
Neostlingoceras oberlini, Mantelliceras mantelli, Hyphoplites cur- intervening 2 meters between the last Albian and the first Cenoman-

vatusandSciponoceras rotat—-30 m. ian ammonites. The Albian-Cenomanian boundary, as seen at Risou,
. The common occurrence of the planktonic foraminiferan is marked by a sudden turnover of about 65% of ammonite taxa.
Rotalipora globotruncanoidest —27 m. Several of the changes presumably reflect evolutionary transitions
. The last occurrence of the nannofoStdurolithites glabeat which occurred rapidly elsewher8t6liczkaia clavigera Mantel-
=12 m. liceras mantelli; Lechites gaudini[Sciponoceras rofo with sub-
. The first occurrence of the nannofoss#rtnerago thetaat sequent migration into the area. See Appendix Il for further details
-8 m. on ammonites, nannofossils, and planktonic foraminifera in the
sequence.
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Key:
Nannofloral abundance (qualitative): H = High, M = Moderate
Nannofloral preservation: M = Moderate (identification of specimens with the light microscope not hampered by diagenetic
etching and overgrowth of calcite).
Taxon abundance: A = Abundant (> 10 specimens/field of view)
C = Common (1-10 specimens/field of view)
F = Few (> 3 specimens/traverse)
R = Rare (1-2 specimens/traverse)
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Figure 8 Key planktonic foraminiferal taxa from the Global boundary Stratotype Section for the base of the Cenomanian Stége on
western flanks of Mont Risou, east of Rosans, Hautes-Alpes, France.
1-3, Rotalipora appenninicéRenz) BMNHS, -136 m;
4-6, Rotalipora gandolfiLuterbacher & Premoli-Silva, BMNHS, =38 m;
7-9, Rotalipora tehamaensMarianos & Zingula, BMNHS, =27 m;
10-12, Rotalipora globotruncanoideSigal, BMNHS, =36 m;
13-15, Rotalipora globotruncanoidesigal, BMNHS, =23 m;
16-18, Rotalipora ticinensi§Gandolfii), BMNHS, -136 m. (Bar scale is 100 microns)
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Carbon and oxygen stable isotope
stratigraphy of the boundary interval

Oxygen isotopes

The 5180 curve for the Mont Risou ser-

tion (Figure 9) shows small-scale variatior
the order of 0.3%. for much of the low
Albian, part of the succession, values mc
falling between-3.8%. and-4.1%o. In the
Cenomanian part of the section above, vé
rise to a maximum of3.5%.. The possibilit
that these values have been altered by the
tion of isotopically light cement during bur
diagenesis has to be considered, becaus
Marnes Bleues in the Vocontian Basin h
been buried to a depth of up to several kilo
ters. The primary nature of these results is
ported by several lines of evidence. S
inspection of broken surfaces of varic
lithologies reveals little obvious ceme
foraminiferan tests are empty, for exam
Thed'80 values translate to give sea water
face temperatures of 26-27°C, using the €
tion of Anderson & Arthur (1983 SMO'
1.2%.) which are reasonable for this latitud
the Late Albian to Early Cenomanian intei
(cf. Jenkyns, Gale & Corfield 1994). Thert
no correlation between lithology ad#fO val-
ues; indeed, the highest part of the succe:
contains carbonate cemented beds, yet y
heavier oxygen isotope values — opposit
the predicted diagenetic trend. Finally, the \
low level of variance is itself suggestive ¢
primary signal, because significantly alte
successions are generally noisy as a resl
the patchy distribution of cement. The oxy:
isotope data thus indicates a slight coolin
about 1°C, beginning during the earliest Ce
manian.

Carbon isotopes

O13C in carbonate sediments is relativ
stable and more likely to survive the effect:
burial diagenesis than are oxygen isoto
However, the bacterial degradation of orge
matter can have a marked effect on HeC
ratios of the dissolved bicarbonate resen
and may result in the formation of ceme
enriched ind12C (Scholle & Arthur 198C
Marshall 1992). Such cements are relati
common in deeper water organic-r
mudrocks (Marshall 1992) and are potenti
important in interpretation of the d13C d
from Mont Risou, because the deep-w.
marls at this locality contain up to 50% c
and have TOC values of 1-2% (Bréhére
Delamette 1989, Fig. 2). The Niveau Breist
fer (containing laminated horizons) has
highest TOC values in the succession stut
and registersdl3C values of the order !
1.5-1.9%0, which are not significantly ligh
than values from coeval carbonate succes:
(e.g. Jenkyns et al. 1994). Additional evide
for a primary3'3C signal in the Mont Risc
section comes from the lack of correlat
between lithology and carbon isotope valut
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The carbon curve (Figures 9, 10) registers a broad overall peak
(maximum values of 2.3 %o atLl04 m) through much of the Mont
Risou section, broken into four discrete peaks (lettered A, B, C, D in
Figure 10) by sharp, short-lived falls &C of up to 0.8%.. These
peaks and troughs do not correspond to lithological changes, are
defined by numerous points, and thus probably represent secular
change (see above). Peak B registers the highest values which pro-

[ UN-NAMED | FoRrmaTION

CENOMANIAN

MARNES BLEUES

STAGE

+20
+10 -

ALBIAN

Level (m)

12 13 14 15 16 17 18 19 2.0 21 22 23

434241403938-373635

"0 carb PDB 8'%0 carb PDB

Figure 9 The &'3C and 380 curves across the Albian-Cenomanian boundary in the
Global boundary Stratotype Section on the western flanks of Mont Risou, east of Rosans,
Hautes-Alpes, France. BotB!3C andd80 results are reproducible to better than + 0.1%o.
See Gale et al. (1996) for details of analytical procedures.
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globotruncancides
Rotalipora globofruncanoides

MARNES BLEUES

3
g

FORAM 2

app. + ticinensis
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]

CENOMANIAN

:
|5
=
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N. carcitanense
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M. {D.) peninfiatum

1 Fos pravobliquum, P. cretacea s.5., +18m. (local datum)

| FO Gartnerago theta, —Bm.

|74

FO Covollithion kenned)y, +20m

ZERO DATUM : FIRST LIMESTONE IN SEQUENCE

~-— LO Staurolithites glaber, —12m. (local datum).
— Rotalipora globotruncanoides common, —27m.
J/— FO M. mantelll, H. curvatus, 5. rofo, —30m
/ LO L. gaudini, 5. clavigera, M. cf. miliaris ete., —32m.
—— FO Rotalipora globotruncanoides, —36m.

“\__ LD Rotalipora ticinensis, FO. R. gandolfii,
(™, FO C. anfractus, —40m

"\ FO Rotallpara tehamaensis, —48m

LO Arkhangeiskielia antecessor, —&0m,

— LO Costellagerina Nbyca, —112m.
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—124m. (local datum),
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Figure 10 The sequence of auxiliary markers, and the stable isotope curves across the
Albian-Cenomanian boundary interval in the Marnes Bleues at the Global boundary
Stratotype section for the base of the Cenomanian Stage on the western slopes of Mont
Risou, Hautes-Alpes, France.
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gressively fall through C and D. However, to demonstrate convinc- The GSSP preserves an excellent d13C and d180 record that pro-
ingly the primary nature of the Ris@43C signature, it is necessary vides an auxiliary marker of potential global application in the

to find similar curves elsewhere (Scholle & Arthur 1980); Gale etal. = marine pelagic realm.

(1996) compared carbon curves based on bulk carbonate analyseBhe GSSP is readily accessible by road, with free access.

across Albian-Cenomanian boundary sections for Gubbio, UmbriaThe GSSP does not include potential chronometers for radiometric
Marche, Italy, (Jenkyns et al. 1994, Fig. 10) and for Speeton, York-  dating.

shire, England (Mitchell & Paul 1994, Fig. 1) both based on whole-

rock analyses. The Gubbio curve shows a small but discrete positive ~ We lack a magnetostratigraphic profile for the GSSP, but note
d13C spike including four minor peaks straddling the Albian-Ceno- that the Albian-Cenomanian boundary falls within the Cretaceous
manian boundary as defined there by planktonic foraminifera. TheMagnetic Quiet Zone.

Speeton curve shows a broad peak over 3—-3.5 m of succession in unit

RC2 of Mitchell & Paul (1994), made up of four individual sharp
peaks and falls, with a total variance of about 0.8%.. The secondACkﬂOWledgementS
peak is largest and reaches about 1.75%o; the two succeeding peaks

are smaller. Mitchell & Paul place the Albian-Cenomanian boundary
immediately beneath the highest of the four peaks, on evidence fro
calcitic macrofossils and calcitic and arenaceous microfossils.

We thank Professor K.A. Tréger (Fribourg, Germany) for encourag-
n1ng us to complete this submission on behalf of the Cenomanian
Working Party of the Cretaceous Subcommission, and are grateful to

The Speeton curve is very similar in overall shape, detail of ; .
o . ' . the members of the Working Party (see Appendix I) who sent us
ornament and variation range to that from Mont Risou. The Albian- - . " 4 suggestions on improving the manuscript. The tech-

Cenomanian boundary at Speeton falls in an identical position to thatnical support of the staff of the Geological Collections, Oxford Uni-

e e e By VESHY Museum o Natural Hior, and he Deparent of Eart
Y Sciences, Oxford, is gratefully acknowledged.

(Gale et al. 1993) where intricate details of 8A&C spike can be
interpolated with faunal and floral events and correlated on an inter-
continental scale. However, the similarity between the Mont Risou :

and Speeton curves is perhaps even more remarkable because tﬁ%ppendlx |

thicknesses of the two sections differ by two orders of magnitude.

The apparent lack of ornament on the Gubbio curve may be a resul€retaceous Subcommission—Cenomanian Working Group Mem-
of the widely spaced sample intervals of 1 m taken by Jenkyns et albership as at 31/3/97

(1994) from what is a thin succession. We conclude that the ornate E. Baraboschkin (Russia), P. Bengtson (Germany), J. Burnett
313C curve across the Albian-Cenomanian boundary established a{UK), M.M. Carmen (Romania), W. Christensen (Denmark), G.
Mont Risou provides a further secondary marker for the base of theCsaszar (Hungary), A. Dhondt (Belgium), E. Erba (Italy), EI M.
Cenomanian Stage, which lies betweeen peaks C and D of the curveEttachfini (Morocco), A. Gale (UK), J. Gallemi (Spain), Gam-
Figure 10 summarizes the sequence of lithostratigraphic, biostrati-bashidze (Georgia), M. Gameil (Egypt), S. Gardin (France),
graphic, and stable isotope markers across the boundary section. Ghughunshivili (Georgia), J.M. Hancock (UK), J. lon (Romania),
J.W.M. Jagt (Netherlands), E.G. Kauffman (USA), W.J. Kennedy
- (UK), L.F. Kopaevich (Russia), M.A. Lamolda (Spain), G. Lopez
Conclusions (Spain), R. Martinez (Spain), T. Matsumoto (Japan), S. Monechi
(Italy), F. Naji (Germany), H. Nestler (Germany), J. Obradovich
USA), E. Platon (Romania), J.M. Pons (Spain), I. Premoli-Silva
Italy), J. Rehanek (Czech Republic), K. von Salis (Switzerland), E.
Seibertz (Germany), K.-A. Tréger (Germany), E. Urquhart (UK),
C.J. Wood (UK).

The Global boundary Stratotype Section and Point for the base of th
Cenomanian Stage at Mont Risou, near Rosans fulfils the following
requirements set out by Remane et al. (1996):

There is exposure over an adequate thickness, and a sufficient time
interval is represented by the section so that the boundary can ;
also be determined by interpretation, using auxiliary markers Appendlx Il
close to the boundary.

There is continuous sedimentation across the boundary interval, = Ammonites. A full account of the ammonite fauna of the sequence

with no evidence of sedimentary breaks or condensation. is given by Kennedy in Gale et al. 1996.
The sedimentation rate was high, and successive events that straddannofossils The nannofossil sequence is described by Burnett in
the boundary are widely separated. Gale et al. 1996. The revised nomenclature of Burnett (1998) is used

The boundary interval is not disturbed by synsedimentary and sig-here.
nificant tectonic disturbances. The Risou GSSP is terminated atPlanktonic foraminifera. Taxonomic notes on key species (Figure
its lower limit by a fault 100 m below the boundary level, and 8) are as follows:
there is evidence of synsedimentary deformation 130 m above Rotalipora tehamensiglarianos & Zingula, 1966: this species
the boundary. The intervening interval includes minor faults with (Figure 8: 7-9) was identified in Tunisia by Gonzales-Donoso in
small displacements, in part of recent origin, but the boundary is Robaszynski et al. 1994, pp. 432, 457, illustrated in their pl. 20, Fig.
not so disturbed. 1, the stratigraphic range given in their text-fig. 36. This species dif-
There is no metamorphism, nor a strong diagenetic signal. fers fromR. ticinensigFigure 8: 16—18) in having a higher trochos-
Well-preserved (if crushed) macrofossils, especially ammonites pire, a narrow umbilicus with periumbilical flanges on all chambers.
occur throughout the sequence, as do well-preserved and abun- It differs fromR. greenhornensisy the absence of curved sutures on

dant micro- and nannofossils. the spiral and umbilical faces.
There are no vertical facies changes for 36 m above the boundary, Rotalipora gandolfii Luterbacher & Premoli-Silva, 1962:
and for more than 80 m below the boundary. validly adopted by Robaszynski et al. 1979, pp. 81-84. This species

The pelagic facies, with cosmopolitan ammonite taxa, plus abun-  (Figure 8: 4-6) evolved fromR. appenninicgFigure 8: 1-3) by the
dant planktonic micro- and nannofossils represents a favourable development of a periumbilical flange and a more inflated umbilical

facies for long-distance correlation, as does the palaeogeo- face to the last two chambers.
graphic setting of the GSSP, in the passage zone between the Rotalipora globotruncanoideSigal, 1948 (Figure 8: 10-12): a
European Boreal and Tethyan Realms. synonymy was published by Gonzalez-Donoso in Robaszynski et
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al., 1994, p. 456. Caron herein, and in Gale et al., 1996 adopted &urnett, J.A., with contributions from Gallagher, L.T., & Hampton, M.J.
similar interpretation. 1998. Upper Cretaceous, pp. 132-199. In Bown, P.R. (ed.) Calcareous

The taxonomy ofRR. globotruncanoidess complex, as sum- Nannofossil Biostratigraphy. Chapman Hall & British Micropalaeonto-
marised below. logical Society Publication Series.

- Sigal, 1948: two generRotaliporaBrotzen, 1942, an@ihal- Caron, M. 1985. Cretaceous planktic foraminifera. In Plankton Stratigraphy

inell ised tw Botli (ed. Bolli, H.M.), pp. 17-86 (Cambridge University Press).
manninellagen. nov. recognised, as were two new spesiegli- Dubourdieu, G. 1956. Etude géologique de la région de I'Ouenza (confins

pora globotruncanoideSigal, 1948, and’halmanninella brotzen algéro-tunisienes). Bulletin du Service de la Carte Géologique de I'Al-
Sigal, 1948. gérie n.s., 10, 659 pp.
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