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INTRODUCTION

We have found in our studies that the genera
Dentoglobigerina and Globoquadrina are nonspinose
which separates them taxonomically from the taxa
included in the spinose family Globigerinidae. We include
them in the family Globoquadrinidae Blow (1979) that
has as its type species Globoquadrina dehiscens. The
globoquadrinids are an important group in the Oligocene
and Miocene and range to the Recent in the species
Globoquadrina conglomerata. Their origin lies in the
Eocene with the development of Dentoglobigerina. The
globoquadrinids are characterized by having a
honeycomb cancellate wall texture that is constructed by
the coalescing of pustules. Larger pustules cluster in the
apertural area. The ancestry appears to lie in Acarinina

as discussed here and in Hemleben and Olsson, Chapter
4, this volume. The species level range-chart and
phylogeny are presented in Figure 13.1.

SYSTEMATIC TAXONOMY

Order FORAMINIFERIDA Eichwald, 1830

Superfamily GLOBIGERINACEAE Carpenter,

Parker and Jones, 1862

Family GLOBOQUADRINIDAE Blow, 1979

Genus Dentoglobigerina Blow, 1979

TYPE SPECIES.— Globigerina galavisi Bermúdez,
1961

DESCRIPTION.
Type of wall: Cancellate, Globoquadrina-type

honeycomb wall texture, nonspinose.
Test morphology: Trochospiral, globular,

slightly lobate in outline, ultimate chamber slightly bent
towards the umbilicus, forming an ill-defined apertural
face; weakly pustulose except in the apertural area
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ABSTRACT

The taxonomy, phylogeny, and biostratigraphy of

Eocene Dentoglobigerina is reviewed.  Three species

are recognized as distinct, namely Dentoglobigerina

galavisi (Bermúdez), Dentoglobigerina pseudo-

venezuelana (Blow and Banner), and

Dentoglobigerina tripartita (Koch).
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which is more heavily pustulose; primary aperture
umbilical with an asymmetrical triangular tooth.

DISTINGUISHING FEATURES.— The genus is
characterized by a trochospirally coiled test, normal
perforate, cancellate,  nonspinose Globoquadrina-type
wall texture, with an umbilical aperture bordered by  an
asymmetrically triangular lip (umbilical tooth).  The
number of chambers in the final whorl varies from 31/2-
6.  The chambers are subglobular and slightly
compressed and are in varying degrees bent into the
umbilical depression along with the apertural lip.

DISCUSSION.— Dentoglobigerina was erected by
Blow (1979) with Globigerina galavisi Bermúdez as the
type species. We operate a modified concept of the genus
because we exclude from it many of Blow’s hypotype
specimens of galavisi (which we regard as subbotinids).
In erecting the genus, Blow (1979) emphasized the
taxonomic importance of the apertural apparatus, which
he termed a “portical umbilical-tooth”.  He believed that
this was a feature that was added onto the chamber wall
after the formation of the chamber in contrast to the
apertural lip, which was formed as part of the wall during
the development of the chamber.  Little was known about
the ontogeny of planktonic foraminifera at the time that
Blow proposed this hypothesis but numerous subsequent
studies have shown that apertural apparatuses are
features that develop during chamber formation and are
part of the chamber wall, not an addition to it.
Consequently, the term “portical umbilical-tooth” has
no taxonomic validity, although we do consider the
umbilical tooth as a diagnostic feature of the genus.

Blow (1979) thought that Dentoglobigerina was
derived from Subbotina and separated it from that genus
on the basis of an apertural lip (referred to as a porticus
by Blow, p. 1247) that extended “across the width of the
aperture without distinct variation in the width”  (p. 1247)
and by “not having its aperture directed into the
umbilicus” (p. 1247).  The distinction of an umbilically
restricted aperture is useful in distinguishing
morphotypes of Dentoglobigerina from Subbotina,
which differs by having an asymmetrically umbilical-
extraumbilical aperture. The two genera are, however,
fundamentally different in that one is spinose (Subbotina)
and the other nonspinose (Dentoglobigerina).  Blow
(1979) separated Dentoglobigerina from Globoquadrina

on the basis of the ontogenetic development of the
aperture. The aperture in Globoquadrina (using the

FIGURE 13.1. Stratigraphic ranges and inferred phylogenetic
relationships of Eocene species of Dentoglobigerina discussed in
this chapter.
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morphology of the type species G. dehiscens) was said
to develop from an umbilical position to a more
extraumbilical position whereas Dentoglobigerina

retained an umbilical position.  The seemingly
extraumbilical position of the aperture in dehiscens is
more a result of the flattening of the umbilical face that
makes the aperture appear slightly extraumbilical.
Despite this, we recognize the acute bending of the
ultimate chamber over the umbilicus, the smooth
umbilical face, and the symmetrical umbilical tooth as
features that separate Globoquadrina from
Dentoglobigerina.

The first appearance of Dentoglobigerina has
not been clearly defined, although Berggren and others
(1995) note its presence in Zone E14, which straddles
the middle/upper Eocene boundary.  We believe that
Dentoglobigerina may have descended from an
acarininid ancestor. The nonspinose Dentoglobigerina

may have adapted to a deeper habitat (possibly around
the nutricline) in the water column than the shallow-
dwelling acarininids. This seems to be the case for all
the subsequently evolved species of the genus. The wall
became less pustulose, with pustules clustering around
the aperture, and more cancellate. A distinctive high
porosity honeycomb wall texture developed which has
been termed Globoquadrina-type (Hemleben and others,
1991). Once the morphology of Dentoglobigerina

became stabilized it became an easily recognized taxon
due to its distinctive triangular umbilical tooth and the
bending of the chamber into the umbilicus, thereby
confining the tooth to the umbilicus.

PHYLOGENETIC RELATIONSHIPS.— Dentoglobi-

gerina evolved in Zone E13 (possible earlier) by the
development of asymmetrical triangular umbilical lips
which project into the umbilicus due to a  bending of
the chamber into the umbilicus and  a honeycomb wall
texture. Its ancestor has not been established, although
an acarininid ancestor is possible.

STRATIGRAPHIC RANGE.— Zone E13 to the middle
Pliocene.

GEOGRAPHIC DISTRIBUTION.— Global in middle
to low latitudes.

Dentoglobigerina galavisi (Bermúdez, 1961)

PLATE 13.1, FIGURES 1-16
(Pl. 13.1, Figs. 1-3: new SEMs of holotype of

Globigerina galavisi Bermúdez)

Globigerina galavisi Bermúdez, 1961:1183, pl. 4: fig. 3 [upper
Eocene Jackson Fm., Mississippi].—Blow, 1969:319, pl.
5: figs. 1-3 (reillustration of holotype), pl. 16: figs. 4 [upper
Eocene Zone E15/16, upper Jackson Fm., Mississippi],
pl. 16: fig. 5 [upper Eocene Zone E14, Sample FCRM
1645, Lindi area, Tanzania].—Blow, 1979:319, pl. 5: figs.
1-3, pl. 16: figs. 4, 5 (reillustration of Blow, 1969, pl. 16:
figs. 4, 5).

Globoquadrina galavisi (Bermúdez).—Fleisher, 1975:758, pl,
1: figs. 1, 2 [lower Oligocene Cassigerinella chipolensis-

Pseudohastigerina barbadoensis Zone, DSDP Site 305,
central North Pacific Ocean].

Dentoglobigerina galavisi (Bermúdez).—Poore and Bybell,
1988:16, pl. 4: figs. 6, 9 [upper Eocene Zone E16, ACGS
Borehole, New Jersey Coastal Plain].—Spezzaferri and
Premoli Silva , 1991:243, pl.2: figs. 1a-c [upper Oligocene
Zone O6, DSDP Hole 538A, Gulf of Mexico].—Nishi and
Chaproniere, 1994:259, pl. 5: figs. 10-12 [upper Eocene
Zones E14/15, ODP Hole 841B, Tonga Trench, South
Pacific Ocean].—Poag and Commeau, 1995:149, pl. 6:
fig. 8 [upper Eocene Zone E14, Chickahominy Fm., USGS
Exmore Core, Virginia].

Dentoglobigerina galavisi (Bermúdez) / D. baroemoenensis

(LeRoy) transition.—Spezzaferri and Premoli Silva,
1991:243, pl. 2: figs. 2a-c [upper Oligocene Zone O6,
DSDP Hole 538A, Gulf of Mexico]; pl. 2: figs. 3a-c [lower
Oligocene Zone O4, DSDP Hole 538A, Gulf of Mexico].

Globigerina yeguaensis yeguaensis Weinzierl and Applin.—
Blow and Banner, 1962:99, pl. 13: figs. k-m (partim, not
figs. h, j) [lower Oligocene Globigerina oligocaenica

Zone, Lindi area, Tanzania]. [Not Weinzierl and Applin,
1929.]

Not Dentoglobigerina galavisi (Bermúdez).—Blow,
1979:1301, pl. 177: figs. 8, 9; pl. 186: figs. 8, 9; pl. 191:
figs. 8, 9 [= assorted morphotypes of Subbotina].

DESCRIPTION.
Type of wall: cancellate, honeycomb, normal

perforate, nonspinose, Globoquadrina-type wall.
Test morphology: Test trochospiral, globular,

oval in outline, chambers globular; in spiral view 31/2

ovoid chambers in ultimate whorl, increasing rapidly in
size, sutures moderately depressed, straight to slightly
curved; in umbilical view 31/2 ovoid chambers increasing
rapidly in size, sutures deeply depressed, straight;
umbilicus small, enclosed by surrounding chambers,
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aperture centered over the umbilicus, bordered by a thin
irregular, triangular-shaped lip that is centered below
an ill-defined apertural face; in edge view chambers
ovoid in shape, projecting over the umbilicus, ultimate
chamber shows a distinct bending and flattening into
the umbilicus forming an indistinct umbilical face.

Size: Maximum diameter of holotype 0.46 mm,
thickness 0.40 mm.

DISTINGUISHING FEATURES.— The species is
characterized by its oval-shaped chambers that surround
the umbilicus, the bending and flattening of the ultimate
chamber into the umbilicus, and the umbilically confined
aperture with an irregular, triangular-shaped lip that
projects over the umbilical opening.

DISCUSSION.— Blow (1979) treated the holotype of
Dentoglobigerina galavisi as separate from the “central
type” of  a plexus of middle and late Eocene
morphotypes. The specimens that he illustrated (his pl.
177, figs. 8, 9; pl. 244, fig. 1) as representing his concept
of the “central type” of the species differ from the
holotype (Pl. 6.1, Figs. 1-3, this volume) in having 4
chambers in the ultimate whorl (as seen on the umbilical
side) in contrast to 31/2 in D. galavisi and in lacking a
distinct asymmetrically triangular lip (the lip in his pl.
244, fig. 1 looks triangular but appears to be broken).
Specimens illustrated in this volume from the upper
Eocene of Mississippi, the level from which the species
is described, show that the holotype is a typical
morphology for the species. Dentoglobigerina galavisi

is a common component in upper Eocene and lower
Oligocene sediments.  The triangular lip or umbilical
tooth appears to vary in the degree of its development
but in typical specimens it occurs as a thin lip that tapers
to a low triangular midpoint.

PHYLOGENETIC RELATIONSHIPS.— Possibly
evolved from an acarininid ancestor in Zone E13 and

gave rise to Dentoglobigerina tripartita (Koch) and
probably to Dentoglobigerina pseudovenezuelana (Blow
and Banner).

STRATIGRAPHIC RANGE.— Zone E13 to upper
Oligocene Zone O6.

GEOGRAPHIC DISTRIBUTION.— Widespread in low
to mid latitudes.

STABLE ISOTOPE PALEOBIOLOGY.— Recorded (on
the basis of oxygen and carbon isotopic data) as a
relatively deep dwelling form by Pearson and others
(2001) from middle and upper Eocene samples, a habitat
corroborated by the boron isotope data of Pearson and
Palmer (1999). However Oligocene Samples studied by
Van Eijden and Ganssen (1995) registered the most
negative δ18O of planktonic assemblages from ODP Site
758A, indicating a shallow habitat. Douglas and Savin
(1978) also recorded relatively negative δ18O in upper
Oligocene Samples.

REPOSITORY.— Holotype (USNM CC638941)
deposited at the Smithsonian Museum of Natural History,
Washington, D.C.

Dentoglobigerina pseudovenezuelana (Blow and

Banner, 1962)

PLATE 13.2, FIGURES 1-16
(Pl. 13.2, Figs. 1-5: new SEMs of holotype of

Globigerina yeguaensis pseudovenezuelana Blow and
Banner)

Globigerina yeguaensis pseudovenezuelana Blow and Banner,
1962:100, pl. 11: figs. J-L (holotype) [upper Eocene
Cribrohantkenina danvillensis Zone, Lindi area,
Tanzania]; figs. N, O (paratype) [lower Oligocene

Plate 13.1 Dentoglobigerina galavisi (Bermúdez, 1961)

1-3 (holotype, USNM 638941), Zone E15/16, Upper Jackson Fm, Frost Bridge, Sample PJB-6, Mississippi; 4-7, 12-16 (5-7, 13-15 same
specimens), Zone E15/16 (16 = wall texture view of fig. 12), Shubuta Clay, Wayne County, Mississippi; 8, 11, Zone E16, Sample 2K3/7/
01 (coll: Peter Lunt), Nanggulan Fm, Java; 9, 10, Zone E15/16, Istra More well 4, 1430.8m, Adriatic Sea. Scale bar: 1-15 = 100 µm; 16 =
10 µm.
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PLATE 13.1 Dentoglobigerina galavisi (Bermúdez, 1961)
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Globigerina oligocaenica Zone O1, Lindi Area, Tanzania,
Sample FCRM 1965].

Globigerina pseudovenezuelana Blow and Banner.—Blow,
1969:321, pl. 19: figs. 1, 2 [upper Eocene Zone E15/16,
Lindi area, Tanzania].—Bolli and Saunders, 1985:180, fig.
13: 22a-c (reillustration of holotype).

Dentoglobigerina pseudovenezuelana (Blow and Banner).—
Blow, 1979:1307, pl. 244: figs. 5, 6 [upper Eocene Zone

      E15/16, Lindi area, Tanzania].
Not Dentoglobigerina pseudovenezuelana (Blow and

Banner).—Spezzaferri and Premoli Silva, 1991:243, pl.
3: figs. 5a, b.

DESCRIPTION.
Type of wall: Cancellate, normal perforate,

nonspinose, Globoquadrina-type wall texture.
Test morphology: Test trochospiral, compact,

globular, subcircular to subquadrate in outline, chambers
ovoid; in spiral view 31/2 ovoid chambers in ultimate
whorl, increasing moderately in size, sutures moderately
depressed, straight; in umbilical view 3-31/2 ovoid
chambers increasing moderately in size, sutures deeply
depressed, straight, umbilicus moderate in size,
sometimes overlapped by ultimate chamber, aperture
centered over the umbilicus, bordered by a thin irregular,
subtriangular-shaped lip that projects over the umbilicus,
pustules are concentrated in the apertural area; in edge
view chambers ovoid in shape, embracing, ultimate
chamber extends over the umbilicus, oval to subcircular
in outline.

Size: Maximum diameter of holotype 0.51 mm,
thickness 0.34 mm.

DISTINGUISHING FEATURES.— The species is
characterized by its compact, subcircular to subquadrate
test, embracing chambers, and umbilically centered
aperture that is bordered by an irregular, subtriangular-
shaped lip that projects over the umbilicus, and
concentration of pustules in the apertural area. Its test is
more compact and the chambers are more flattened than

in D. galavisi. Note that the holotype is slightly aberrant
in having a final chamber that is about the same size as
the penultimate chamber. More regular specimens with
proportionally large final chambers are more globular
in shape (see Plate 13.2).

DISCUSSION.— Blow (1979) included pseudo-

venezuelana in his new genus Dentoglobigerina  and
noted that the increased appression and embrace of the
chambers in the ultimate whorl of  pseudovenezuelana

leads to a test whose equatorial outline becomes less
lobulate and more circular.  He derived D.

pseudovenezuelana from Dentoglobigerina yeguaensis

(=Subbotina yeguaensis) and, in turn, derived yeguaensis

from D. galavisi (= Globoquadrina galavisi), based
essentially on middle Eocene morphotypes identified by
him as galavisi.  As noted above in the discussion of G.

galavisi, he based his conclusion on a concept of a
“central type” for galavisi that differs considerably from
the holotype.  Having derived yeguaensis from galavisi,

it appears that yeguaensis was chosen as the ancestor of
pseudovenezuelana.  This scenario is rejected because
yeguaensis is a spinose subbotinid. It is more likely that
D. pseudovenezuelana evolved from D. galavisi, in an
evolutionary transition that partially mirrored the earlier
origin of Dentoglobigerina tripartita from D. galavisi.

PHYLOGENETIC RELATIONSHIPS.— Dentoglobi-

gerina pseudovenezuelana evolved from D. galavisi in
the middle/late Eocene by developing more embracing
chambers, which led to a compact, subcircular or
subquadrate test.

STRATIGRAPHIC RANGE.— Zone E14 to Zone O5?
(=P21b).

GEOGRAPHIC DISTRIBUTION.— Known only from
a few low latitude locations.

Plate 13.2 Dentoglobigerina pseudovenezuelana (Blow and Banner, 1962)

1-5 (1-3, holotype, BMNH P44524; 4, 5 = wall texture views of holotype), Zone E15/16, Sample FCRM 1923, Blow (1979) Madingura
River, Lindi area, Tanzania; 6-16, Zone E15/16, Shubuta Clay, Wayne County, Mississippi.  Scale bar: 1-3, 6-16 = 100 µm; 5 = 10 µm; 4
= 4 µm.
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PLATE 13.2 Dentoglobigerina pseudovenezuelana (Blow and Banner, 1962)
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STABLE ISOTOPE PALEOBIOLOGY.— Recorded by
Poore and Matthews (1984) and Pearson and others
(2001) with relatively positive δ18O and negative δ13C
indicating a deep planktonic habitat.

REPOSITORY.— Holotype (P.44524) and paratype
(P.44526) deposited at the British Museum (Natural
History), London.

Dentoglobigerina tripartita (Koch, 1926)

PLATE 13.3, FIGURES 1-16
(Pl. 13.3, Figs. 1-3: reillustration of holotype of

Globigerina bulloides var. tripartita Koch)

Globigerina bulloides var. tripartita Koch, 1926:742, fig. 21a,
b [middle Tertiary, unterer Teil der Globigerinenmergel,
Sadjau-Njak, southeast Bulongan, East Borneo].

Globigerina tripartita Koch.Blow and Banner, 1962:96,
pl. 10, figs. A-C (reillustration of holotype), figs. D-F
[upper Eocene Cribrohantkenina danvillensis Zone,
Sample FRCM 1923, Lindi area, Tanzania].Blow,
1969:322, pl.16: fig.6 [upper Eocene Zone E14, Sample
FRCM 1645, Lindi, Tanzania].Bolli and Saunders,
1985:181, fig. 14:13a-c(reillustration of holotype by Blow
and Banner, 1962, pl. 10, figs. A-C).

Dentoglobigerina tripartita (Koch).Blow, 1979:1310,
pl.244, figs. 3, 4 [upper Eocene Zone E15/16, Sample
FCRM 1923, Lindi, Tanzania].

DESCRIPTION.
Type of wall: Cancellate, normal perforate,

nonspinose, Globoquadrina-type wall texture.
Test morphology: Test trochospiral, compact,

globular, subcircular to subquadrate in outline, chambers
ovoid; in spiral view 3-31/2 ovoid chambers in ultimate
whorl, increasing rapidly in size, ultimate chamber often
a low, elongate oval shape (“cap-like”) that projects or
hangs over the umbilicus, sutures moderately depressed,
slightly curved; in umbilical view 3-31/2 ovoid chambers

increasing rapidly in size, sutures deeply depressed,
straight, umbilicus moderate in size, sometimes
overlapped by ultimate chamber, aperture centered over
the umbilicus, bordered by a thin irregular, subtriangular-
shaped lip; in edge view oval in outline, chambers ovoid
in shape, embracing, ultimate chamber extends over the
umbilicus,.

Size: Maximum diameter of holotype 0.47 mm,
thickness 0.42 mm.

DISTINGUISHING FEATURES.— The species is
characterized by its compact, subcircular to subquadrate
test, embracing chambers, a cap-like ultimate chamber
that extends over the umbilicus, and an umbilically
centered aperture that is bordered by an irregular,
subtriangular-shaped lip that projects over the umbilicus.

DISCUSSION.— Blow (1979) included tripartita in a
group of related taxa that he derived from galavisi in
his new genus Dentoglobigerina. He characterized (p.
1310) the development of D. tripartita from D. galavisi

“by increasing tightness of the trochospiral coiling-mode,
increasing tangential lengthening of the later chambers
combined with some increased degree of appression of
these ontogenetically later chambers”. Blow and Banner
(1962) refigured the holotype of Globigerina bulloides

var. tripartita (here reproduced on Pl. 13.3, Figs. 1-3)
and noted that the ultimate chamber was “misshapen” .
In their study of populations of this taxon they noted (p.
97) “large numbers of specimens with aborted end-
chambers. These aborted final chambers usually retain
their normal position in the progression of the spire but
are reduced in volume, are variable in shape….”. The
use of the term “misshapen” applied to the holotype of
tripartita apparently was referring to what they regarded
as an aborted end-chamber. Blow (1979) later added
(p.1311) “the last chamber is somewhat deformed and
misshapen”. Blow and Banner (1962) and Blow (1979)

Plate 13.3 Dentoglobigerina tripartita (Koch, 1926)

1-3 (reillustration of holotype, Blow and Banner, 1962, pl. 10, figs. A-C), middle Tertiary, unterer Teil der Globigerinenmergel, Sadjau-
Njak, East Borneo; 4, 12, 15, 16, Zone E16, Sample 2K3/7/01, Nanggulan Fm., Java; 5 (Blow, 1979, pl. 244, fig. 3), Zone E15/16, Sample
FRCM.1923; 6 (Blow, 1979, pl. 16, fig. 6), Zone E14, Sample FRCM.1645, Lindi, Tanzania; 7, 8, Zone E16, TDP Site 11/40/1, 0-10 cm,
near Pande, Tanzania; 13, Zone E16, Namadingura River, Sample NAM99-01, Lindi, Tanzania; 9-11, Zone E15/16, Shubuta Clay, Wayne
County, Mississippi; 14, Zone E15, Istra-More Well 4, Adriatic Sea, 1430.8 m.  Scale bar: 1-16 = 100 µm.



CHAPTER 13 - DENTOGLOBIGERINA

409

PLATE 13.3 Dentoglobigerina tripartita (Koch, 1926)
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selected specimens (here reproduced on Pl. 13.3, Figs.
5, 6) that they believed showed normal last chambers. It
is now well known that during the adult and
gametogenetic stages of the life cycle of modern
planktonic foraminifera the final chamber may be
reduced in size and variable in shape, but is not aborted.
In the case of D. tripartita the final chamber of the
holotype would appear to be a full expression of the
morphology of this taxon. The final chamber has a cap-
like shape and projects over or hangs over the umbilicus.
Specimens with a similar although somewhat less
extreme morphology are shown on Plate 13.3, Figs. 4
and 15. Other specimens on Plate 13.3 compare with
Blow and Banner’s and Blow’s concept of this taxon.
Figure 13 on Plate 13.3 illustrates a specimen with a
reduced final chamber, the so-called “aborted end-
chamber”.

Blow (1969) suggested that D. tripartita was
the ancestor of a number of important Oligocene and
lower Miocene species. Fleisher (1974) referred
tripartita to the genus Globoquadrina because he
regarded it as ultimately ancestral to the type species of
the genus, Globoquadrina dehiscens (Chapman, Parr and
Collins). Blow (1979) placed tripartita in
Dentoglobigerina in a lineage leading to
Dentoglobigerina praedehiscens (Blow and Banner) and
then to Globoquadrina dehiscens Finlay. Kennett and
Srinivasan (1983) rejected Blow’s placement of tripartita

in Dentoglobigerina because they believed that there
were two distinct lineages, one leading to G. dehiscens

and the other to D. altispira (Cushman and Jarvis). They
placed tripartita in the Globoquadrina lineage but they
were uncertain of the taxonomic status of this taxon,
grouping it with G. sellii (Borsetti), written as Gq.

tripartita/sellii (p. 178). However, Bolli and Saunders
(1985) clearly separated the two species as
morphologically distinct taxa.  The Globoquadrina

lineage according to Kennett and Srinivasan began with
Gq. tripartita/sellii, but no indication was made of an
ancestor species. As discussed above the ancestor species
is D. galavisi and we agree that there may be two separate
lineages, as partly outlined by Kennett and Srinivasan
and followed by Spezzaferri (1994), but we accept
Blow’s placement of tripartita in Dentoglobigerina

because it lacks the distinctive morphology exemplified
in Globoquadrina.

PHYLOGENETIC RELATIONSHIPS.— Dentoglobi-

gerina tripartita developed from D. galavisi by the
development of more embracing, elongate ovoid
chambers and, in some specimens, a cap-like final
chamber that overhangs the umbilicus in adult
specimens.

STRATIGRAPHIC RANGE.— Zone E13? to Zone O6
(=P22). Banner and Blow (1962) and Fleisher (1974)
suggested that the first occurrence of tripartita was in
the Truncorotaloides rohri Zone and Zone P14
respectively, which correlate to Zone E13 of this study.
Pearson and others (2001) also recorded it from this level
in the upper part of the middle Eocene of Tanzania and
the Adriatic Sea. According to Spezzaferri (1994), the
species persists into the lower Miocene.

GEOGRAPHIC DISTRIBUTION.— Known from low
and mid latitude locations.

STABLE ISOTOPE PALEOBIOLOGY.— Oligocene
specimens from ODP Hole 758A registered among the
heaviest δ18O of planktonic assemblages indicating a
deep habitat, although earliest Oligocene specimens may
have had a shallower water preference (Van Eijden and
Ganssen, 1995).

REPOSITORY.— Holotype (slide 59) deposited in the
Natural History Museum, Basel.
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