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In two previous papers (Hoedemaeker, 1982, 1983) the author proposed to draw the boundary between
the Berriasian and the Valanginian at the base of the Tirmovella alpillensis Subzone, which he described
from SE Spain. The correlation of this subzone with the published French zonation is however problema-
tic, because the faunal association of the alpillensis Subzone is unknown from France. He correlated the
alpillensis Subzone with the French Berriasella callisto Subzone. In this paper he revised his previous
correlation and equated his alpillensis Subzone with the greater upper part of the callisto Subzone. He
correlated the lower part of the latter subzone, which probably covers the interval assigned to the callisto
Subzone in the Berriasian stratotype, with the uppermost part of his Berriasella picteti Subzone in Spain.
The author also proposed (1982, 1983) to draw the Valanginian ~ Hauterivian boundary between the
Saynoceras verrucosum and Himantoceras trinodosum Subzones. This proposalis further elucidated in this
paper. The two boundaries discussed here coincide with the peaks of two successive global sea level
lowstands, well marked in the Vailian global coastal onlap curve as ‘Basal Valanginian (131) global
unconformity’ and the ‘Basal Hauterivian (126) global unconformity’ (Vail & Todd, 1981; Ziegler, 1982).
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Introduction with respect to the
Berriasian — Valanginian boundary

In the stratotype of the Berriasian in SE France
the Berriasian — Valanginian boundary (between
beds 197 and 198) coincides with a severe caesura
in the succession of the ammonite faunas. At this
boundary the Berriasian ammonite fauna is sud-
denly, without transition, and practically entirely
replaced by a Valanginian ammonite fauna. This
suggests the presence of a hiatus, which is also
suggested by the lacunas, clear signs of near
emersion, or marked reduction of water depth
reported by Donze & Le Hégarat (1965), Le
Hégarat & Remane (1968), Le Hégarat (1971),
and Cotillon (1971) from this boundary in the
fringe of the ‘Fosse vocontienne’. In the Berrias
section this hiatus is situated between beds as-
signed to the Berriasella callisto Subzone and
beds assigned to the Tirnovella pertransiens Sub-
zone (in the original sense of le Hégarat & Re-
mane, 1968, Le Hégarat, 1971, and Thieuloy,
1973).

From SE Spain Hoedemaeker (1982, 1983) re-
ported the same succession of ammonite faunas
as described by Le Hégarat (1971) and Thieuloy
(1979) from SE France except for the callisto
Subzone. Instead, between the beds that were
assigned to the Berriasella picteti and the T. per-
transiens subzones quite a different association
was found, which he called the Tirnovella al-
pillensis Subzone. Fifty percent of the ammonite
assemblage of the alpillensis Subzone consists of
the assemblage that characterizes the callisto
Subzone and the other 50% of renownedly Val-
anginian ammonites that otherwise would have
characterized the pertransiens Subzone, viz.
Olcostephanus, Neocomites, Thurmanniceras,
and Sarasinella. Within the alpillensis Subzone
the typically Berriasian ammonite association
rapidly disappears, whereas a typically Valangi-
nian ammonite association begins at its lower
boundary and rapidly diversifies and augments in
number.

The severe faunal caesura is not there, but is
substituted by a gradual though rapid replace-



140 Hoedemaeker: Berriasian-Valanginian-Hauterivian boundaries

ment of the Berriasian fauna by a Valanginian
one. The fifty-fifty mixture of Berriasian and Val-
anginian ammonites is the main characteristic of
the alpillensis Subzone, which is therefore well
recognizable and well delimitable. Hoedemaeker
(1982, 1983) preferred to draw the Berriasian -
Valanginian boundary at the base of the alpillen-
sis Subzone.

The marked reduction of the bathymetry and
the rapid turnover of the ammonite fauna associ-
ated with it, was attributed to a global fall of the
sea level. This retreat of the sea, which is at-
tended by a rapid decrease and disappearance of
many biotopes, corresponds to the ‘Basal Val-
anginian (131) global unconformity’, well marked
in the Vailian global coastal onlap curve (Vail &
Todd, 1981; Ziegler, 1982).

Correlation of the alpillensis Subzone

Because of the considerable overlap of the ranges
of Berriasella picteti and B. jauberti with the
range of Tirnovella donzei, which is in contrast to
the data of Le Hégarat (1971), it was not clear at
the outset where the lower boundary of the cal-
listo Subzone in the section of Los Miravetes in
SE Spain should be drawn in terms of ammonite
ranges. The author (Hoedemacker, 1982, 1983)
relied therefore mainly on the first appearance of
the calpionellid Lorenziella hungarica (in bed Y
226 of the Miravates section and just below the
base of the callisto Subzone in the Berrias section
in France), when he correlated the base of the
callisto Subzone with the base of the alpillensis
Subzone at the top of bed Y 230. This correla-

- tion, however, has one serious flaw: the alpillen-
sis Subzone contains a large number of re-
nownedly Valanginian ammonites, whereas the
callisto Subzone does not.

Intrigued by the question of where the true
allisto assemblage has got to in Spain, the author
re-examined the basic data he presented in 1982
and came to realize that, by merely disregarding
the presence of B. pictetil/jauberti (which may be
one species), the ammonite assemblage of the
topmost 4,5 m of the beds that he assigned to the
picteti Subzone is similar to that of the French
callisto Subzone: all those ammonites of the pic-
teti Subzone that according to Le Hégarat’s defi-
nition should no longer be present in the callisto

Subzone, just have disappeared except for rare
B. picteti/jauberti, whereas renownedly Valangi-
nian ammonites have not yet appeared.

The relative age of a stratigraphic interval is far
better approximated by similar fossil associations
composed of many species (ammonites) than by
the appearance of only one rare calpionellid spe-
cies, -of which the first timid appearance can
easily be missed. Therefore the author changed
his previous idea and now prefers to correlate the
base of the French callisto Subzone with the base
of bed Y 223 of the Miravetes section, which is
4,5 m below the base of the alpillensis Subzone.
The author does not recommend to separate this
topmost part of the picteti Subzone as a distinct
subzone, because it is very thin, has no am-
monites of its own, and can be recognized only
with great difficulty even in an ammonite rich
section as the one near Los Miravetes.

Perhaps a still more intriguing question is what
has happened to the alpillensis Subzone in
France. Because in Spain, as well as in France,
the callisto assemblage is followed by ammonite
assemblages that have been typified as consisting
of a mixture of Berriasian and Valanginian forms,
viz. the alpillensis Subzone in Spain and the
Thurmanniceras otopeta Zone in France (Thieu-
loy, 1977b, 1979), one would be inclined to cor-
relate the latter two. However, in the 2 m thick
interval close to the base of the otopeta Zone, to
which the overlap of the Berriasian and Valangi-
nian ammonite ranges is restricted (Thieuloy,
1979; Hoedemaeker, 1983), appear Tirnovella
pertransiens, Erdenella cf. hystricoides, Thur-
manniceras otopeta, Th. salientinum, and Th. cf.
allobrogicum, none of which occur in the Spanish
alpillensis Subzone, but instead mark the base of
the petransiens Subzone. The thin interval of
overlapping ranges close to the base of the
otopeta Zone correlates therefore with the basal
part of the petransiens Subzone directly above the
top of the alpillensis Subzone. As pointed out by
the author (Hoedemacker, 1982, 1983), the
otopeta Zone of Thieuloy is essentially the same
as the original pertransiens Subzone of Le
Hégarat and should be abandoned as a junior
synonym.

The latter correlation implies that the interval
assigned to the callisto Subzone in France correl-
ates with the uppermost 4.5 m of the picteti Sub-
zone of the Miravetes section and with the total-
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Fig. 1. Correlation of various published zonations showing the correlation of the alpillensis Subzone with the callisto Subzone. The
lucensis Zone of Wiedmann (1968) was based on the type section of the Berriasian near Berrias, where the Valanginian beds are

separated from the Berriasian beds by a hiatus.

ity of the 31 m thick alpillensis Subzone. The
latter remains an undeniably real subzone with its
own specific individiality. Why then has the al-
pillensis Subzone not been recognized in France?
For several French sections, for instance the Ber-
rias section, the existence of a hiatus along which
the alpillensis Subzone is totally missing, seems to
be the explanation. This explanation, however,
will no longer serve for several other sections in
France, for instance the La Faurie-Pusteau sec-
tion (Remane & Thieuloy, 1973), in which no
trace of a hiatus has hitherto been detected.
However, Thieuloy (1966) reported the pres-
ence of Kilianella cf. roubaudiana below beds
with Subthurmannia boissieri near Sarcenas (Is-
ére). Also Le Hégarat & Remane (1968) and Le
Hégarat (1971) mention exposures at the Col de
Romeyer (Dréme) and the Col du Granier (Sa-
voi), where small Thurmanniceras and Kilianella

occur together with Berriasella, and transitional
forms between Tirnovella and Neocomites at out-
crops near Apremont (Savoi) and the Col du
Granier (Savoi). These findings indicate that the
ammonite assemblage that characterizes the al-
pillensis Subzone does exist in France.

It is the author’s interpretation that the entire
interval between the French picteti and pertran-
siens (sensu Le Hégarat, 1971) subzones has
rather undiscriminatingly been assigned to the
callisto Subzone without due consideration. It
seems likely that the beds assigned to the callisto
Subzone in the hypostratotype of the Valanginian
near Angles and in the La Faurie-Pusteau section
in reality belong for the greater part (if not en-
tirely) to the alpillensis Subzone, because it di-
rectly underlies the original pertransiens Subzone
without an apparent hiatus and especially be-
cause from the latter section Kilianella cham-
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alocensis haé been reported (Remane & Thieu-
loy, 1973), which begins its range in the alpillensis
Subzone of Spain (Hoedemaeker, 1982, 1983).

Conclusions concerning the Berriasian
— Valanginian boundary

Although the alpillensis Subzone has not yet been
recognized in France nor in other parts of the
Tethys, it is indubitably a new, well characteriza-
ble and delimitable subzone in the Mediterra-
nean province, which probably is also present in
France. It correlates with the major upper part of
the interval that in France has generally been
assigned to the callisto Subzone. The lower
boundary of the alpillensis Subzone should be the
lower boundary of the Valanginian stage, as it
contains from its base upward a rapidly diversify-
ing assemblage of renownedly Valanginian am-
monites. If the totality of the 2.5 m thick callisto
Subzone of the stratotype of the Berriasian (Le
Hégarat, 1965, 1971) correlates with the 4.5 top-
most metres of the Spanish picteti Subzone, the
stratotype is not violated. In view of the correla-
tions given above the callisto Subzone had better
be abandoned as a separate Subzone.

Introduction with respect to the
Valanginian — Hauterivian boundary

Following the general conclusions of the ‘Collo-
que sur Le Crétacé inférieur’ (1965) the author
(Hoedemacker, 1982, p. 44, 45, 63; 1983) pro-
posed to draw the Valanginian — Hauterivian
boundary between the Saynoceras verrucosum
Subzone and the Himantoceras trinodosum Sub-
zone on the following grounds:

1. This boundary coincides with the most im-
portant break in the Neocomian ammonite faunal
succession in the Mediterranean province.

2. This boundary is closest' to the original
lower boundary of the type Hauterivian near
Neuchitel, viz. the base of the ‘couche & As-
tieria’.

3. This boundary corresponds with the sea
level lowstand, well marked on the Vailian
coastal onlap curve (Ziegler, 1982; Vail & Todd,
1981) as ‘Basal Hauterivian (126) global uncon-
formity’.

History

In Switzerland the Neocomian (sensu stricto), for
which Renevier (1873) introduced the name
‘Hauterivian’, was interpreted since Desor &
Gressly (1859) to begin with the ‘marnes jaunes a
Ammonites Astierianus’.

The finding of a specimen of the indubitably
Valanginian species Saynoceras verrucosum
(Sayn, 1899) in the ‘couche A Astieria’ near Vil-
lers-le-Lac (Doubs, France) was for Kilian (1894,
1896, 1908) the decisive argument to transfer this
bed from the Hauterivian into the Valaginian.
Since then the Hauterivian stage has been inter-
preted all over the world to begin with the
Acanthodiscus radiatus Subzone at the base of
the directly overlying ‘marnes bleues de
Hauterive’.

Recent correlations by means of ostracods
(Donze & Thieuloy, 1975) and ammonites
(Thieuloy, 1973, 1977b; Kemper et al., 1981)
confirm that the ‘couche a Astieria’ should be
correlated with the present-day Teschenites cal-
lidiscus Subzone and because of the presence of
Dichotomites probably also with a part of the
Himantoceras trinodosum Subzone. It has also
been confirmed that the ‘couche de Villers’,
which directly underlies the ‘couche i Astieria’,
should be correlated with the verrucosurm Sub-
zone in the restricted sense of Thieuloy (1973).

This means however that the specimen of S.
verrucosum in the ‘couche a Astieria’ occurs in an

- anomalous position and is probably reworked

from the ‘couche de Villers’ in which two speci-
mens of this species have been found (Baum-
berger, 1906, 1910). This also means that the
main motive for the transfer of the ‘couche a
Astieria’ into the Valanginian was without foun-
dation and that this bed could be transferred
again into the Hauterivian if desired.

This alone is no argument yet to reconsider the
stratigraphic position of the Valanginian —
Hauterivian boundary, which by tradition and
convention has had a stable position for more
than eighty years. However, during the ‘Colloque
sur le Crétacé inférieur’ (1965) Busnardo (in De-
belmas & Thieuloy, 1965) made a serious attempt
to change the stratigraphic position of the Val-
anginian — Hauterivian boundary down to a level
that is better correlatable than the base of the
radiatus Subzone. He introduced the ‘zone a
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Lyticoceras 1.s. sp.’, which he preferred, taking
into account the evolution of the neocomitids, to
place at the base of the Hauterivian, the more so
as it contains the first crioceratids (Himantoceras
Thieuloy, 1964) and as it is closest to the original
base of the Hauterivian stage. The ammonites
referred to as ‘Lyticoceras’ by Busnardo were
grouped by Thieuloy (1971) into Teschenites nov.
subgen. Busnardo’s ’Lyticoceras zone’ is equiv-
alent to the modern trinodosum and callidiscus
subzones. Since Busnardo’s proposal was not op-
posed by any of the attendants of the colloquium
and became embodied in the general strati-
graphic conclusions, I have no scruples to stand
for it once more (Hoedemaeker, 1982, 1983) and
to press again for the Valanginian — Hauterivian
boundary to be drawn between the verrucosum
and trinodosum subzones. This boundary approx-
imately correlates with the base of the Di-
chotomites crassus Zone in northern Germany
(Kemper et al., 1981).

Arguments

Busnardo was right: the boundary between the
verrucosum and trinodosum subzones does coin-
cide with one of the most important breaks in the
continuity of the ammonite faunal succession of
the Lower Cretaceous in the Mediterranean
province. The concrete data that gave us the ar-
guments to support the colloquium conclusions,
were furnished mainly by the recent bed by bed
studies of Moullade (1966), Moullade & Thieuloy
(1967a, b), and Thieuloy (1971, 1973, 1977a,
1977b, 1979) concerning the distribution of the
upper Valanginian and lower Hauterivian am-
monites. Their findings are not contradicted by
the recent data from Bulgaria (Mandov, 1976),
Czechoslovakia (Borza et al., 1980; Vasitek &
Michalik, 1981; 1983) and by my own findings in
SE Spain (in preparation). Nevertheless
Moullade and Thieuloy rejected the conclusions
reached by the colloquium and returned to the
traditional view of Kilian. Thieuloy (1977 a) even
formally proposed to fix the Valanginian -
Hauterivian boundary — stratotype at the local
appearance of A. radiatus at the base of bed B35b
of the section 500 m west of la Charce (Dréme,
France).

The ammonite distribution (figure 2) clearly

shows the striking faunal turnover between the
verrucosum and frinodosum subzones and that
the typically lower Hauterivian ammonite as-
semblage undeniably begins in the trinodosum
Subzone. The ammonite association of the #ri-
nodosum and callidiscus subzones is fundamen-
tally different from that of the underlying ver-
rucosum Subzone, but differs only in minor
aspects (a few species) from that of the overlying
radiatus Subzone.

The verrucosum Subzone (in the restricted
sense of Thieuloy, 1973) can pre-eminently be
qualified as a subzone in which disappearances of
ammonite species greatly predominate over ap-
pearances, whereas in the tinodosum Subzone
appearances of new ammonite species greatly
predominate over disappearances. Between
these two subzones the number of concurring
ammonite species, especially the neocomitids,
reaches a deep minimum, which is attended by a
rapid and profound turnover of the ammonite
fauna. Through this multitude of first and last
appearances the advocated boundary is one of
the best correlatable boundaries of the entire
Mediterranean Neocomian.

The trinodosum Subzone is the cradle of many
new (sub)genera, such as Teschenites, Eleniceras,
Criosarasinella, Dicostella, Oosterella, Pseudoo-
sterella (with one exception in the verrucosum
Subzone, Thieuloy, 1979), Himantoceras, Phylio-
pachyceras, Spitidiscus, and possibly Distoloceras
and Eodesmoceras. The latter has been found
only in the ‘marnes a Bryozoaires’ near St. Croix
(Vaud, Switserland), which has been deposited
within the lapse of time that corresponds with the
verrucosum, trinodosum, and callidiscus subzo-
nes (Donze & Thieuloy, 1975). The Crioceratiti-
dae, Desmoceratidae, Holcodiscidae, Endemoce-
ratidae, and Oosterellidae (with one exception)
begin their ranges in the trinodosum Subzone.

The vast majority of the typically Valanginian
ammonite (sub)genera disappears in the ver-
rucosum Subzone (in the restricted sense of
Thieuloy, 1973), such as Rogersites (with one ex-
ception at the base of the trinodosum Subzone,
Thieuloy, 1979), Valanginites, Dobrodgeiceras,
Saynoceras, Paquiericeras, Julianites, true Neo-
comites (with one exception at the base of the
trinodosum Subzone, Thieuloy, 1979), Sub-
streblites, Chamalocia, and most of the represen-
tatives of Eristavites, Karakaschiceras, and
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Fig. 2. Hitherto known ranges of ammonite species at both sides of the here proposed Valanginian - Hauterivian boundary. Those
species of which the ranges are not known yet are left out, except for Neohoploceras schradlti, whose approximate range stands for a
number of species hitherto known restricted to the ‘marnes 4 Astieria’ in Switzerland (Baumberger, 1903-1910), and Eodesmoceras
celestini,whose range is inferred here. Only a few of the species that die out before the verrucosum Subzone are marked.

Sarasinella. The ranges of the latter three genera
cross the boundary to die out soon afterwards.
Luppovella and Busnardoites have not yet been
recorded from this subzone with certainty,
whereas the ranges of the essentially lower Val-
anginian Thurmanniceras, Kilianella, and Tir-
novella already came to an end in the lower part
of the subjacent Busnardoites campylotoxus Sub-
zone.

Only species of Olcostephanus, Lemurostepha-
nus, and Bochianites have been reported to cross
this boundary without any disturbance, whereas
different species of Neohoploceras and Protan-
cyloceras occur at both sides of the boundary.

The sea level lowstand that separates the Val-
anginian from the Hauterivian may be responsi-
ble or co-responsible for:

1. The remanié bed at the base of the D2D
unit of the Speeton Clay Formation (Rawson et
al., 1978; Kemper et al., 1981).

2. The condensed horizon at the top of the
Claxby Ironstone Formation (Rawson et al.,
1978; Kemper et al., 1981).

3. The faunal turnover between the oxigen-
poor Ammovertella cellensis foraminiferal as-
semblage and the oxigen-rich Epistomina car-
acolla caracolla foraminiferal assemblage in Ger-
many. This turnover is situated a little below the
base of the crassus Zone (Kemper, 1978a; Bar-
tenstein & Bettensteadt, 1962) and approx-
imately coincides with the appearance of true
Dichotomites (Kemper, 1978b).

4. The condensed or missing Valanginian —
Hauterivian boundary beds in the subsurface of
the North Sea basin and The Netherlands (Raw-
son & Riley, 1982; Cotencon et al., 1975).

5. The condensed, continental, or missing Val-
anginian — Hauterivian boundary beds on the
Russian platform, Siberia, and Canadian boreal
region.
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6. The condensed ‘couche de Villers’ and the
‘couche 2 Astieria’ in Switzerland, which may be
separated by a lacuna encompassing the top of
the verrucosum Subzone and the base of the fri-
nodosum Subzone.

The ‘couche a Astieria’ is the only bed from
which true Dichotomites has been reported in
Switzerland (Baumberger, 1908, 1910; Busnardo
& Thieuloy, 1979).

7. The so-called ‘Grande Lumachelle’ in the
surroundings of Castellane (Alpes de Provence,
France), which marks a momentary return to
shallow bathymetry that ends with the transgres-
sive phase of the- radiatus Subzone (Cotillon,
1971). '

Conclusions concerning the
Valanginian — Hauterivian boundary

The typically Valanginian ammonite assemblage,
after having suffered a severe decrease in the
number of co-occurring species, suddenly makes
room for a typically lower Hauterivian ammonite
assemblage, which clearly makes a strong start in
the trinodisum Subzone. The scarcity of am-
monites at the top of the verrucosum Subzone is
not a local southern French accident, but can be
detected in the whole Mediterranean area. It can
be ascribed to a global sea level lowstand at-
tended by the decrease and disappearance of
many ammonite biotopes (Ziegler, 1982). The
boundary advocated here correlates with the
worldwide lowstand of the sea level between the
verrucosum-hollwedensis highstand and the im-
portant sea level rise at the base of the radiatus —
amblygonius subzones. It is during periods of sea
level lowstand that the major faunal turnovers
occur that preferably should delimit the stages
and substages. The Valanginian — Hauterivian
boundary had best be chosen between the ver-
rucosum and the frinodosum subzones and the
‘couche 2 Astieria’ be transferred again into the
Hauterivian, to which it originally belonged.

Final remarks

The stratigraphic position of the Berriasian — Val-
anginian boundary as advocated here at the entry

10 D.GF 33

and rapid diversification of renownedly Valangi-
nian ammonites, was in principle acceptable for
the attendants of the colloquium on the Cre-
taceous stage boundaries in Copenhagen 1983,
but more study is required as to the exact correla-
tion of the French B. callisto Subzone with the
Spanish T. alpillensis Subzone.

The attendants of the Copenhagen colloquium
had objections, however, against the here pro-
posed position of the Valanginian — Hauterivian
boundary; there was general agreement that hori-
zons of sea level lowstands and faunal minima
should preferably not be chosen for boundaries.

However, the alpillensis as well as the tri-
nodosum Subzone represent the onsets of the
Valanginian and the Hauterivian transgressions
respectively, which are concomittant with the en-
tries and rapid diversifications of new faunal cle-
ments. Whatever boundary is eventually se-
lected, it is important that global events should
be considered before selection is made.

Dansk sammendrag

PA grundlag af undersggelser over nedre kridtaflejringer i det
sydgstlige Spanien er grensedragningen mellem etagerne ber-
riasien — valanginien og valanginien — hauterivien diskuteret.
Specielt drages sammenligninger med aflejringerne i Syd-
frankrig. P4 grundlag af ammonitstratigrafien foreslas det at
drage greznsen mellem berriasien og valanginien ved basis af
Tirnovella alpillensis subzonen og gransen meliem valanginien
og hauterivien ved basis af Himantoceras trinodosum subzonen.
Disse to grenser svarer til to niveauer, der globalt er praget af
lavt havniveau ifglge Vails havniveaukurve.
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