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A specimen of Fusiteuthis polonica, from the basal Maastrichtian of the “Saturn” chalk pit at Kronsmoor in northwest
Germany, is described. It came from the uppermost part of the Belemnella lanceolata Zone, ca. 9.5 m above the base of
the Maastrichtian as defined on belemnites. Fusiteuthis was very rare, but widely distributed. Single occurrences are
known from northwest Germany, Poland and Crimea. It has been recorded only from the lowest and uppermost parts of
the Maastrichtian; the longevity of this genus was thus slightly less than 6 myr. Fusiteuthis belongs to the Upper Creta−
ceous belemnite family Belemnitellidae.
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Walter Kegel Christensen, Geological Museum, University of Copenhagen, Øster Voldgade 5−7, DK−1350 Copenhagen,
Denmark. Dr. Walter Kegel Christensen passed away on October 18th, 2002.

Introduction

Kongiel (1962) established his new genus and new species
Fusiteuthis polonica on the basis of a single specimen from
the greensand with phosphorites of Bochotnica quarry near
Kazimierz Dolny in the Vistula Valley, central Poland
(Fig. 1). This greensand was considered to be of latest
Maastrichtian age by Kongiel (1962). The age of the green−
sand is discussed below. Later, Naidin (1973, 1975) re−
corded two specimens of Fusiteuthis sp. from the Upper
Maastrichtian of Crimea (Fig. 1).

J.A. Jeletzky (unpublished manuscript for the Treatise on
Invertebrate Paleontology, copy obtained by the author in
1972) suggested, nevertheless, that the genus Fusiteuthis is
dubious being based, possibly, on a pathological specimen.
Christensen (1997) agreed, because the holotype is slightly
asymmetrical in ventral view (Fig. 2A).

In this context, it is worthy of note that another monotypic
belemnitellid genus Belemnocamax Crick, type species B.
boweri Crick, was established on the basis of only two speci−
mens from the Middle Cenomanian of Lincolnshire, England.
This genus was also considered dubious and earlier authors,
Stolley (1919) and Jeletzky (1946), among others, suggested
that the two specimens were pathological forms of another
Cenomanian belemnite species. This suggestion, however,
was invalidated by later records of this unusual, diminutive
species from eastern England and northwestern Germany. It
was described in detail by Christensen (1993). B. boweri is
now considered to be derived from an unknown stock.

The aim of the present paper is to describe a specimen of
F. polonica from the basal Maastrichtian of the “Saturn”
chalk pit at Kronsmoor, northwest Germany (Fig. 1), and
confirm the status of the taxon.

Systematic palaeontology

Family Belemnitellidae Pavlow, 1914
Genus Fusiteuthis Kongiel, 1962
Type species: By monotypy F. polonica Kongiel, 1962.

Diagnosis.—Medium−sized, slender belemnitellid with a
shallow alveolus and a short ventral fissure; guard lanceolate
in ventral and lateral views; dorsolateral longitudinal depres−
sions present, guard smooth.

Discussion.—The monotypic genus Fusiteuthis is placed in
the family Belemnitellidae, because it has an alveolus, which
is connected through the ventral fissure with the surface of
the guard, and dorsolateral longitudinal depressions. Dorso−
lateral longitudinal double furrows are absent. The interior
characters are not known, because the fragile nature of the
anterior end precludes the guard to be split in the median
plane to reveal them.

Distribution.—See below.

Fusiteuthis polonica Kongiel, 1962
Fig. 2.

Fusiteuthis polonica; Kongiel 1962: 28, pl. 1: 1–3.
Fusiteuthis polonica; Kongiel−Christensen 1997: 76, pl. 2: figs. 6, 7.

Type: The holotype, by original designation, is the original of Kongiel
(1962: pl. 1: 1–3), from the upper Upper Maastrichtian, Bochotnica
quarry near Kazimierz Dolny in the Vistula Valley, central Poland. It is
housed in the Museum of the Earth (Muzeum Ziemi) in Warsaw, Poland
and registered as MZ VIII Mcd 162. Measurements of critical characters
of the holotype are shown in Table 1. It is re−figured here as Fig. 2A.

Material.—One specimen, MGUH 26406 (Fig. 2B), from
the basal Maastrichtian, uppermost part of the Belemnella
lanceolata Zone, “Saturn” chalk pit at Kronsmoor, northwest
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Germany. It came from ca. 3.5 m below marker horizon G
610, which is a pyrite−impregnated bed, that is ca. 9.5 m
above the base of the Maastrichtian and ca. 0.5 m below the
top of the Belemnella lanceolata Zone (Fig. 3). It was col−
lected by the late Dr. M.−G. Schulz.

Description.—Measurements of the critical characters are
shown in Table 1. Guard ca. 51 mm, slender and lanceolate in
ventral and lateral views; maximum lateral diameter is situ−
ated in the middle part of guard; alveolus shallow; cross−
section of anterior end oval, with dorsoventral diameter
slightly larger than lateral diameter; ventral fissure short;
guard slightly prolonged ventrally around the ventral fissure;
apical end acute; guard smooth; interior characters are not
known, because the fragile anterior end precludes the guard
to be split in the median plane to reveal them.

Discussion.—MGUH 26406 is smaller than the holotype and
is therefore considered to be an adolescent specimen. It has a
relatively deeper alveolus than the holotype, but this may be
related to the fact that the anterior end of the guard is better
preserved. The Slenderness Quotient (SQ), which is the
length of the guard divided by the dorsoventral diameter at
the alveolar end, of the holotype (SQ = ca. 21) is about twice
the value of that of MGUH 26406 (SQ = 10), whereas the ra−
tio of the length of the guard divided by the maximum lateral
diameter is very closely similar in the two specimens.

Distribution of Fusiteuthis

The holotype of F. polonica came from a greensand with
phosphorites in the Bochotnica quarry. The greensand is
sandwiched between the so−called Kazimierz Opoka of late
Late, but not latest, Maastrichtian age and marly gaizes with
limestone intercalations of Danian age (Machalski and
Walaszczyk 1987, 1988; Hansen et al. 1989; Machalski
1996, 1998). The base of the greensand rests upon the

strongly burrowed top of the Opoka, which is a Polish term
for siliceous limestone.

The age of the greensand has been the subject of much dis−
cussion previously (see review by Machalski 1998), and it has
been placed either in the uppermost Maastrichtian or in the
Danian. Some authors have placed the Cretaceous–Palaeo−
gene boundary in the middle of the greensand (Machalski and
Walaszczyk 1987, 1988).

Machalski (1998) considered the greensand as a trans−
gressive horizon of Danian age, that contains both indigenous
and reworked Danian fossils, as well as reworked Maastrich−
tian fossils. Reworked Maastrichtian fossils include speci−
mens of the Upper Maastrichtian belemnitellid Belemnella
kazimiroviensis (Skołozdrówna) and the Maastrichtian ammo−
nite Hoploscaphites constrictus (Sowerby) (Machalski and
Walaszczyk 1988), as well as the holotype of F. polonica.
Machalski and Walaszczyk (1988) recorded B. kazimirovien−
sis from throughout the greensand and two specimens of H.
constrictus from phosphatized nodules in the upper part of the
greensand.

Machalski (1998) suggested that the reworked Maastrich−
tian fossils from the greensand may have come from two
sources: 1) the top of the Kazimierz Opoka, which is of late
Late, but not latest, Maastrichtian age (see below), or 2) a
glauconitic chalk unit of late Late, possibly latest, Maastrich−
tian age, which was removed by erosion during the early
Danian. Machalski (1996) placed the upper part of the Opoka
of Bochotnica quarry in the upper Upper Maastrichtian Belem−
nella kazimiroviensis Zone of the northwest European belem−

680 ACTA PALAEONTOLOGICA POLONICA 47 (4), 2002

Fig. 1. Dots show the geographical occurrences of the Maastrichtian
belemnitellid genus Fusiteuthis Kongiel.

Table 1. Dimensions in mm of Fusiteuthis polonica Kongiel.

Holotype MGUH 26406
L 83 51.1
LAP 73.9 42.3
D 9.1 8.8
DVDAE 4* 4.1
LDAE 4* 3.7
DVDP – 5.1
LDP – 4.7
MLD 10* 5.9
MDVD 10* 5.6
LVF 8.0 3.6
RQ 9.1 5.8
RI 11.0 17.2
SQ 20.8** 10.0
BI – 8.3
L/MLD 8.3** 8.7

L, length of guard; LAP, length from apex to protoconch; D, depth of
alveolus; DVDAE, dorsoventral diameter at alveolar end; LDAE, lat−
eral diameter at alveolar end; DVDP, dorsoventral diameter at
protoconch; LDP, lateral diameter at protoconch; MLD, maximum lat−
eral diameter; MDVD, maximum dorsoventral diameter; LVF, length
of ventral fissure; RQ, Riedel Quotient (L/D); RI, Riedel Index
(D×100/L); SQ, Slenderness Quotient (L/DVDAE); BI, Birkelund In−
dex (LAP/DVDP). Measurements marked * are obtained from the fig−
ures of Kongiel (1962: pl. 1: 1–3) and quotients marked ** are based on
these measurements.



nite zonal scale (Fig. 3). Moreover, he showed on ammonite
evidence that this part of the Opoka equates with the lower part
of the B. kazimiroviensis Zone of Denmark. Thus, it seems that
the holotype of F. polonica came from the upper Upper, possi−
bly uppermost, Maastrichtian.

Naidin (1973, 1975; Fig. 2) recorded two specimens of
Fusiteuthis sp. from the uppermost Maastrichtian of Crimea,
but he did neither describe nor figure these specimens. The
specimen of F. polonica described here came from the basal

Maastrichtian, uppermost part of the Belemnella lanceolata
Zone (see below).

In conclusion, the genus was very rare but had a wide
palaeogeographical range, extending from northwest Ger−
many, across Poland to Crimea, and it has been recorded
only from the basal and uppermost Maastrichtian. The
Maastrichtian Stage lasted about 6 myr (Obradovich 1994)
and the longevity of the genus, therefore, was a little less
than 6 myr. On the basis of the geographical and strati−
graphical distribution of Fusiteuthis it may be suggested
that the few specimens recorded so far were occasional mi−
grants from an unknown area.

Affinities of Fusiteuthis

Kongiel (1962: p. 28) noted that Fusiteuthis “is nearest to the
genus Actinocamax but differs in its well developed alveolus
(eualveolus with preserved conotheca) and the lack of
dorso−lateral double furrows, also in complete lack of orna−
mentation”.

Naidin (1964) erected two new subgenera of Actino−
camax: A. (Praeactinocamax), type species Belemnites
plenus Blainville, and A. (Paractinocamax), type species
Actinocamax grossouvrei Janet, in addition to the nomino−
typical subgenus. Moreover, he established one new genus,
Belemnellocamax, type species Belemnites mammillatus
Nilsson. A. (Paractinocamax) was placed in synonymy with
Belemnellocamax by Christensen (1986) and A. (Praeactino−
camax) was elevated to full generic rank by Christensen
(1997). Species placed in Belemnellocamax were assigned to
Actinocamax before 1964.

With respect to the size and shape of the guard the holo−
type of F. polonica somewhat resembles some species of
Praeactinocamax, e.g., adolescent specimens of the Ceno−
manian P. plenus (see Christensen 1974), and the Santonian
Belemnellocamax toucasi (Janet), but it differs in the struc−
ture of the alveolar end. Praeactinocamax generally has a
low cone−shaped alveolar fracture anteriorly, or more rarely a
very shallow pseudoalveolus, and B. toucasi has a very shal−
low pseudoalveolus, in contrast to Fusiteuthis which has a
shallow alveolus.

With regard to the shape of the guard MGUH 26406 is
somewhat similar to juvenile specimens of the Cenomanian
Praeactinocamax primus (Arkhangelsky) (see Christensen
1990) and P. plenus (see Christensen 1974), but, again, it dif−
fers in possessing a shallow alveolus rather than a shallow
pseudoalveolus. Moreover, the maximum lateral diameter is
situated in the middle part of the guard in MGUH 26406, and
generally in the lower third in the two species of Praeactino−
camax.

MGUH 26406 is also somewhat similar to juvenile speci−
mens of the uppermost Lower Campanian Belemnellocamax
mammillatus and the lowermost Upper Campanian B. balsvi−
kensis (Brotzen) (cf. Christensen and Schulz 1976, Figs.
1A–E), but it differs in possessing a shallow alveolus rather
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Fig. 2. Fusiteuthis polonica Kongiel, 1962. A. Holotype MZ VIII Med
162 in dorsal (A1), lateral (A2), ventral (A3) views, and view of the ven−
tral anterior end of the guard, showing the ventral fissure (A4), approxi−
mately × 5. B. MGUH 26406, “Saturn” chalk pit at Kronsmoor, upper−
most part of the Belemnella lanceolata Zone, ca. 3.5 m below marker
horizon G 610 in dorsal (B1), lateral (B2), ventral (B3) views, and view
of the ventral anterior end of the guard, showing the ventral fissure
(B4), × 4. MGUH 26406 is registered in the Type Collection of the Geo−
logical Museum, University of Copenhagen. All figures are coated with
ammonium chloride and are natural size unless otherwise stated.



than a shallow pseudoalveolus and more lanceolate shape of
the guard in ventral view.

According to Schulz (1979, 1982) the upper half of the
Belemnella lanceolata Zone of the “Saturn” pit has yielded
Belemnella lanceolata (Schlotheim), Belemnella inflata
(Arkhangelsky), and Belemnitella pulchra Schulz. B.
pulchra differs from F. polonica in its deeper alveolus,
stouter guard and conspicuous vascular markings, among
other characters. Juvenile specimens of B. lanceolata and B.
inflata are very slender and have weakly developed or no
vascular markings. MGUH 26406 differs from these in its
markedly more shallow alveolus.

The Campanian–Maastrichtian
Stage boundary
The first occurrence of Belemnella lanceolata has been
widely used for the definition of the base of the Maastrich−
tian, first in Russia (Arkhangelsky 1912) and later in Europe
(Jeletzky 1951). At the Copenhagen Symposium on Creta−
ceous Stage Boundaries in 1983, the lowest occurrence of B.

lanceolata at the base of flint bed F600 in the “Saturn” pit at
Kronsmoor was proposed as the boundary stratotype for the
base of the Maastrichtian (Birkelund et al. 1984). A new
multidisciplinary definition of the base of the Maastrichtian
confirms, however, that the first appearance of B. lanceolata
remains a reliable marker for the base of the stage (see be−
low).

The proposal by Odin (2001; see also Odin and Lamau−
relle 2001) for a Global Stratotype Section and Point (GSSP)
for the base of the Maastrichtian to be placed at level 115.2 m
on platform IV in the abandoned quarry at Tercis near Dax in
the Landes region, southwestern France, was voted on by the
Subcommission on Cretaceous Stratigraphy and the Interna−
tional Commission on Stratigraphy in 2000, and ratified by
the International Union of Geological Sciences in February
2001. Level 115.2 m at Tercis was defined in terms of a com−
bination of 12 bioevents, including the first occurence (FO)
or last occurrence (LO) of four macrofossils and eight micro−
fossils. The level is the arithmetical mean value of the first
and last occurrences of these fossils.

The FO of the ammonite Pachydiscus neubergicus
(Hauer) is at level 116.1 m, that is 0.9 m above the base of the
Maastrichtian. The LO of the ammonite Nostoceras hyatti
Stephenson is at level 114.1 m, that is 1.1 m below the base of
the Maastrichtian. Previously, the Maastrichtian Working
Group recommended the level of the lowest occurrence of P.
neubergicus at Tercis as the GSSP for the base of the
Maastrichtian at the Brussels Symposium on Cretaceous
Stage Boundaries (Odin 1996).

It is worthy of note, that the FO of P. neubergicus in the
Maastrichtian of Europe is highly diachronous (Christensen
et al. 2000) and that Küchler (2000) and Küchler et al. (2001)
recorded N. hyatti from the basal Lower Maastrichtian of
Navarra in northern Spain, where it co−occurs with P.
neubergicus. Navarra is situated only ca. 80 km south of
Tercis.

Christensen et al. (2000) discussed the P. neubergicus and
B. lanceolata standards for the base of the Maastrichtian
Stage and tentatively concluded that these are not separated
by more than about 0.2 myr, B. lanceolata occurring slightly
earlier than P. neubergicus. This is a relatively small discrep−
ancy in terms of current limits of biostratigraphical precision,
but may imply that the B. lanceolata Zone or lower part of the
zone at least, is Upper Campanian. However, the conclusion
by Christensen et al. (2000) was based on the assumption that
the base of the Maastrichtian was defined at the level of the
lowest occurrence of P. neubergicus at Tercis, which was
considered to be at level 115.7 m. Christensen (2001) sug−
gested, therefore, that the belemnite standard for the base of
the Maastrichtian, as defined by the FO of Belemnella
lanceolata at Kronsmoor, virtually corresponds to the
Campanian–Maastrichtian Stage boundary at level 115.2 m
at Tercis, as defined by a multi−bioevents approach. Odin and
Lamaurelle (2001) arrived at the same conclusion and noted
that the belemnite standard can be used as a boreal proxy for
the stage boundary.
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Fig. 3. Stratigraphical diagram, showing the range of Fusiteuthis
Kongiel on the north European belemnite zonal scale. This scale was
critically assessed by Christensen (1996), who noted that the Early
Maastrichtian Belemnella zones are either interval or total range zones.
Moreover, he showed that the base of the B. kazimiroviensis Zone is
highly diachronous and becomes progressively younger from the east−
ern part of the Russian Platform in the east to the Netherlands in the
west. The zone is Late Maastrichtian in the east, late Late Maastrichtian
in Denmark and latest Maastrichtian in the Netherlands.
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