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Paragloborotalia kugleri (Bolli). An index fossil for the
Paleogene/Neogene Boundary
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In search for the Paleogene/Neogene
boundary, Paragloborotalia kugleri (Bolli)
was the only species of planktonic foramini-
fera applicable as a boundary marker. The
biostratigraphic value of «Globorotalia» ku-
gleri was demonstrated by Bolli (1957) in
Trinidad. A Globorotalia kugleri total range
zone was defined for the part of the Cipero
Formation around the Oligocene/Miocene
boundary. Blow (1969) did not accept this
concept and extended the base of his zone
N4 to the FAD of Globigerinoides primor-
dius. Stainforth et al. (1975) modified the
definition of the G. kugleri Zone according
to Blow with the Globigerinoides datum,
aware of the problem of diachroneity in the
appearance of this genus. This was corrected
later (Lamb and Stainforth, 1976), and the
G. kugleri Zone re-defined by the total range
of the nominate species s.5. To add to the
confusion, Bolli and Saunders (1985) emen-
ded the definition of the G. kugleri Zone
from the first occurrence of the zonal mark-
er to the first occurrence of frequent Globi-
gerinoides primordius andfor G. trilobus s.l.
But the base of the zone was defined by the
FAD of G. kugleri s.s. Here, we follow the
definition of Berggren er al. (1983, 1985,
1995) where the FAD of «Globorotalia» ku-
gleri was selected for the Oligocene/Miocene
boundary, including the Aquitanian in the
G. kugleri Zone, and the total range of G.
kugleri for the definition of zone M.

The second important index fossil in the
critical time span, Globoquadrina dehiscens
(Chapman, Parr and Collins), has its first oc-
currence in stratigraphically younger levels,
above the base of nannoplankton zone NNI1,
in the upper part of the range of G. kugleri
(Srinivasan and Kennett, 1983).

The use of Paragloborotalia kugleri as a
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marker for the Paleogene/Neogene boun-
dary is limited by its palecological restriction
to the tropical-subtropical belt. A further re-
striction is given by the common inaccurate
usage of the species definition. The species
concept of «Globorotalia» kugleri s.l. in-
cludes some ancestral forms such as «Glo-
borotalia» pseudokugleri Blow and «Globoro-
talia» mendacis Blow. In such a broad con-
cept (Stainforth er al., 1975; Kennett and
Srinivasan, 1983) the stratigraphic range of
the «Globorotalia» kugleri group is extended
for zones P21 to N4 of Blow (1969).

A detailed study of these different types is
given by Spezzaferri (1991, 1992) and is
summarized here. The purpose of this con-
tribution is also to verify the results of Spez-
zaferri concerning the generic position of
Globorotalia kugleri in Paragloborotalia, and
to compare the forms from Trinidad, the
Piedmont Basin, and the Appennine Basin,

1) Paragloborotalia kugleri (Bolli, 1957),
Pl 1, Figs. 1-3, is flat biconvex, with two and
a half whorls; 6-8 strongly appressed cham-
bers in the final whorl; the circumference is
circular; the periphery is rounded to sub-
acute and perforate without a keel; the aper-
ture is a low umbilical-extraumbilical arch
bordered by a lip; coiling is random, the ho-
lotype left coiling with 8 chambers in the fi-
nal whorl, The most distinctive feature is the
strongly backward curved intercameral su-
tures of the spiral side. The wall is cancel-
late, with spine holes und spines (Pl. 2, Figs.
4-7), commonly covered by secondary lami-
nation (Pl. 2, Fig. 8). Therefore the species
belongs to Paragloborotalia.

2) Paragloborotalia pseudokugleri (Blow,
1969), Pl. 2, Fig. 3, in contrast to P. kugleri,
has 6-7 subovate inflated chambers in the fi-
nal whorl, and the circumference is lobate;
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the periphery is broadly rounded, and the
intercameral sutures are radial on both
sides. Blow has selected for a holotype the
paratype of Globorotalia kugleri Bolli (1957,
Pl. 28, Figs. 7a-c) from the G. kugleri Zone
in Trinidad. It is right coiling with 7 cham-
bers in the final whorl. Specimens from
the Lemme section are figured (Pl. 1, Figs.
10-12).

3) Paragloborotalia? mendacis (Blow,
1969) is small, flattened biconvex, with 6-7
chambers in the final whorl; the periphery is
sub-acute; the spiral intercameral sutures
are slightly curved backwards, the umbilical
ones radial; the umbilicus is closed; the wall
is coarsely cancellate; the spinosity is not
proven. According to Blow it is the ancestral
form of pseudokugleri, differing in the com-
pressed test and less inflated chambers. To
differentiate this form as an independant
species is questioned by many authors (e.g.
Bolli and Saunders, 1985). In the case of a
congruent definition of the Paleogene/Neo-
gene boundary these forms as well as P.
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umbilical view, left coiling. Ttaly, Piedmont Basin, Carrosio, Rigoroso Formation, Paragloborotalia kugleri Zone,

section LE-III, 32 m.
All figures x 200.







Paragloborotalia kugleri

pp. Hutchinson Ross Publ. Co., Stroudsburg, Penn-
sylvania.

LamB J.L. and STAINFORTH R.M., 1976. Unreliability of
Globijgerinoides datum. Bull. AAPG, 60, 1564-1569.

SpEZZAFERRI S., 1991. Evolution and taxonomy of the
Paragloborotalia kugleri (Bolli) lineage. J. Foram.
Res,, 21, 313-318.

SPEZZAFERRI S., 1992, 1l limite Oligocene/Miocene nel
«record oceanico» (Atlantico, Indiano, Sud Pacifi-
co0): biostratigrafia e paleoclimatologia. Tesi di Dot-

torato IV Ciclo, Univ. Milano. 288 p.

SriNIvasaN ML.S. and KenNetT J.P., 1983. The Oligo-
cene-Miocene boundary in the South Pacific. Bull.
Geol. Soc. Am., 94, 798-812.

STaINFORTH R.M., LamB J.L., LUTERBACHER H.P.,
Bearp J.H. and JErrorbps R.M., 1975. Cenozoic
planktonic foraminiferal zonation and characteristics
of index forms. Pal. Contr. Univ. Kansas Paleont.
Inst., 62, 1-425.

PL 2 - 1-2, Paragloborotalia kugleri (Bolli, 1957). Trinidad, La Romaine, N of Mosquito Creek, Cipero Formation;
coll. H.M. Bolli, no. HMB 407. Two parts of the same specimen exhibiting spines and spine holes (see Figs. 4-7). X

200.

3, Paragloborotalia pseudokugleri (Blow, 1969). Trinidad, near San Fernando, Cipero Formation «Globorotalia» ku-
gleri Zone; coll. J.-P. Beckmann, no. 217.996. Spine holes are observed in the suture between first and second

chamber of the final whorl (see Fig. 9). x 200,

4-5, Paragloborotalia kugleri (Bolli, 1957). Spineholes in the wall surface of specimen Pl. 2, Fig. 2; 6, Paragloborotalia
kugleri (Bolli, 1957). Spinholes in the wall section and surface of specimen Pl. 2, Fig, 1; 7, Paragloborotalia kugleri
(Bolli, 1957). Spines sitting in the sectioned wall between the pores; specimen P1. 2, Fig. 2; 8, Paragloborotalia kugleri
(Bolli, 1957). Cover of the surface by secondary lamination, specimen PI. 1, Fig. 2.

9, Paragloborotalia pseudolugleri (Blow, 1969). Spine holes piercing a suture of specimen Pl. 2, Fig. 3.
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