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Abstract. Several specimens of Cretaceous plank-
tonic foraminifera are characterized by twin or dou-
ble globular to subglobular chambers in the last whorl.
This peculiar shape of the test and/or chambers ar-
rangement, seems to be also a frequent feature of few
recent benthic foraminifera living in high polluted
transitional marine environments. The occurrence
of twin and additional chambers may be attributed

Introduction

The mid-Cretaceous period was a time character-
ized by the prevailing of greenhouse conditions in-
duced by high concentrations of pCO, in atmosphere
(Caldeira, Rampino, 1993), triggered by the remark-
able ocean crust production (Larson, 1991a, b). These
extraordinary warm conditions were accompanied
by a high sea-level rising (Haq et al., 1987) and a
subsequently accelerated hydrological cycle (Weis-
sert et al., 1998). An important feature of the mid-
Cretaceous record is the repeated occurrence of
world-wide deposition of organic-rich sediments
defined as Oceanic Anoxic Events (OAEs of Scha-
langer and Jenkyns, 1976). OAEs are retained to be
geologically short-term paleoenvironmental pertur-
bations that affected severely oceanic plankton com-
munities. Species turnover rates of 25-50% of the total
radiolarian assemblages and 20-30% of the plank-
tonic foraminiferal assemblages for the mid-Creta-
ceous OAEs, have been recently reported respective-
ly by Erbacher and Thurow (1997) and Leckie et al.
(2002). Planktonic foraminifera provide useful
records for any paleoecological and paleoceano-
graphical changes in surface to subsurface waters
during these high stress paleoenvironments. More-
over, planktonic foraminiferal test morphology, shape
and chambers arrangement could be excellent tools
for (paleo)environmental reconstructions.

The aims of this paper are: (1) to propose plank-
tonic foraminifera with twin final chambers in the

to natural and anthropogenic high paleoenviron-
mental perturbations. Bilobate last chamber plank-
tonic foraminifera are proposed for the first time as
possible teratological forms of Cretaceous planktonic
foraminifera species. These forms, without any tax-
onomic value, may be used as potential proxies of
paleoenvironmental stress.

last whorl as possible teratological forms of several
Cretaceous planktonic foraminifera species, induced
by natural stressed conditions, and (2) to value tera-
tological forms as important and potential proxies
of paleoenvironmental perturbations.

Cretaceous planktonic foraminiferal species
with twin last chambers

Following Moullade et al. (2002) only two species of
planktonic foraminifera with twin last chambers are
largely accepted: Globigerinelloides barri (Bolli et
al., 1957) of Aptian age and G. multispina (Lalick-
er, 1948) of upper Santonian to Maastrichtian age.
On the contrary, the species Biglobigerinella algeri-
ana described by Ten Dam and Sigal (1949) is re-
tained to be a junior synonym of G. multispina. On
the basis of previous literature data, here I report a
list of micropaleontological observations on Creta-
ceous double-chambered end stage forms. It is well
evident that the twin chambered arrangement, seems
to be a frequent feature of several mid-Cretaceous
planktonic foraminifera species belonging to Ap-
tian-Albian genera as Globigerinelloides, Hedbergella,
Ticinella and Biticinella.

Aptian forms

Biglobigerinella sigali was described by Chevalier
(1961) as a form very similar to Globigerinelloides
Sferreolensis, but possessing bilobate final chambers.
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PLATE I

1-2. Globigerinelloides barri (normal shape); 3-4. Globigerinelloides barri (bilobated shape); 5-9. Globigerinelloides
multispina (from Lalicker, 1948); 10-12. Globigerinelloides multispina (from Petrizzo, 2000); 13. Hedbergella
subcretacea (from Lipson-Benitah and Almogi-Labin, 2000); 14-16. Biticinella sp. (from Bellier, 1998)
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PLATE 11

1-3. Globigerinelloides ferreolensis stade “Biglobigerinella” (from Moullade et al., 1998); 4-11. Globigerinelloides
blowi (from Verga, Premoli Silva, 2003a); 12-13. Ticinella cf. roberti (from Bellier, 1998); 14. Cribroelphidium
gunteri (from Coccioni, 2000); 15. Haynesina paucilocula (from Venturati, 2003); 16. Haynesina germanica (from
Sharifi et al., 1991); 17. Ammonia beccarii (from Almogi-Labim et al., 1992); 18. Cribrostomoides kosterensis (from
Alve, 1991)
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Specimens of G. ferreolensis stade “Biglobigerinel-
la” with reniform and twin final chambers was re-
ported by Moullade et al. (1998). Verga and Premoli
Silva (2003) well illustrated some specimens of G.
blowi possessing one or more final twin chambers.

Albian forms

Atypical specimens of planktonic foraminifera with
additional final chamber and bilobate final cham-
bers are respectively referred by Bellier (1998) to
Ticinella cf. roberti and Biticinella sp. Uncommon
specimen of Hedbergella subcretacea showing twin
last chambers is illustrated by Lipson-Benitah and
Almogi-Labin (2000).

Discussion

Asreported above, several forms of mid-Cretaceous
planktonic foraminifera are characterized by bilo-
bate-twin last chambers and additional final cham-
ber. Speculating on this peculiar shape of the test
and/or chambers arrangement, I can suppose a par-
allelism among modern benthic foraminifera and
Cretaceous planktonic foraminifera. In fact recent
investigations focused on high stressed transitional
marine environments, have permitted to detect that
bilobation seems to be also a common and notice-
able feature of recent teratological benthic foramin-
ifera. The development of additional and double last
chambers is retained to be a test abnormality which
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isinduced by different kinds of marine pollution or
extreme natural environmental conditions. Remark-
able high percentages of benthic foraminifera with
twin or additional last chambers are usually found
in marine environments, exposed to elevated heavy
metal concentrations (e.g.; Alve, 1991; Sharifi et al.,
1991; Coccioni, 2000; Venturati, 2003) or recognized
in unpolluted habitat, but characterized by strong
variations of chemical and physical parameters of
the water masses (e.g.; Almogi-Labin et al., 1992).

Conclusions

Several specimens of planktonic foraminifera with
twin last chambers are wide distributed in the Ap-
tian-Albian time. Successively, only the species G.
multispina that usually displays bilobation in the fi-
nal chambers is reported from Santonian to Maas-
trichtian (e.g.; Petrizzo, 2000). The occurrence of
bilobated forms during the Cretaceous time could
be related to the world-wide distribution of OAEs
and/or global climatic variations. In fact, the increase
in primary productivity, the drastic change of the
food supply and the onset oxygen depleted paleoen-
vironments may induced the development of addi-
tional final chambers and bilobation. Therefore, 1
retain planktonic foraminifera with twin and bilo-
bated final chambers as teratological forms without
any taxonomic value, that may be used as potential
proxies of paleoenvironmental stress.
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