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Hyalinea baltica and the Plio-Pleistocene

Boundary in the Caribbean Sea

Abstract. The foraminifer Hyalinea baltica is found for the first time in sedi-
ments from the western Caribbean Sea. Its relationship to the Plio-Pleistocene
boundary and to other criteria used to define this boundary is examined, with
the result that a strict adherence to the classical definition is urged.

Gignoux (I, 2) defined his Calabrian
stage on the basis of the first appear-
ance of northern marine invertebrates,

including the pelecypod Arctica islan- -

dica, in late Cenozoic sections of south-
ern Italy and Sicily. This stage, assigned
by Gignoux to the Pliocene, was reas-
signed to the Pleistocene by the XVIIIth
International Geological Congress (Lon-
don, 1948). Therefore, the base of the
Calabrian is, by definition, the Plio-Pleis-
tocene boundary (3). While Gignoux
placed the base of the Calabrian at the
first appearance of A. islandica, Rug-
gieri and Selli (4) subsequently sug-
gested that it be placed at the first ap-
pearance of the foraminifera Hya-
linea baltica, which they found to occur
above the first appearance of A. islan-
dica. Emiliani et al. (5) ran paleo-
temperature analyses on pelagic and
benthonic foraminifera and benthic mol-
lusks from the continuous Plio-Pleisto-
cenc section at Le Castella, Calabria,
southern TItaly. In this section, which
can be closely correlated with the sec-
tion at Santa Maria di Cantanzaro (one
of Gignoux’s type sections) by means
of the benthic microfauna, the base of
the Pleistocene is clearly marked by
the first appearance of H. baltica. (Fig.
1).

In other areas, different criteria have
been used to define the Plio-Pleistocene
boundary. Arrhenius (6) defined the
boundary on the basis of a sharp in-
crease in calcium carbonate content in
cores recovered from the eastern Pa-
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cific by the Swedish Deep-Sea Expedi-
tion of 1947-1948. Riedel (7) corre-
lated the level of extinction of two ra-
diolarians, Pterocanium prismatium and
Eucyrtidium elongatum peregrinum, in

tropical Pacific cores with Arrhenius’

boundary. Subsequently, Riedel et al.
(8) used only the extinction of P. pris-
matium in defining the boundary. Eric-
son et al. (9) defined the Plio-Pleisto-
cene boundary by using the following
events in selected Atlantic deep-sea

Fig. 1. Hyalinea baltica (Schroeter), side
view and apertural view (X 150); 2560-
cm level in the Submarex core.

cores; extinction of Discoaster chal-
lengeri, Discoaster pentaradiatus, and
Discoaster brouweri; change in coiling
direction of Globorotalia menardii s.l.
from predominantly dextral to predomi-
nantly sinistral; appearance of Globoro-
talia truncatulinoides in abundance; ex-
tinction of Globigerinoides fistulosus;
reduction of the G. menardii group to
a single, relatively uniform race; and
an increase in size of G. menardii.
Later, Ericson et al. (10) estimated
this boundary to be 1.5 X 106 years.
This boundary is believed by some to
correlate roughly with that of Riedel
(7) and Riedel et al. (8). Harrison and
Funnel (/1) related the last occurrence
of P. prismatium to the Matuyama/
Brunhes paleomagnetic reversal, corre-
lated this with the extinction of dis-
coasters in other Pacific cores, and
dated it at 0.7 X 108 years.

Hays (12) recognized the boundary
between the lower two of four faunal
radiolarian zones in deep-sea cores
from the Antarctic, marked by a
change from red clay below to diatom
ooze above, and correlated it with the
Plio-Pleistocene boundary of Ericson
et al. (9). Subsequently Opdyke et al.
(13) related the radiolarian zones to
paleomagnetic stratigraphy and found
the boundary to coincide with the base
of the Olduvai Event (1.9 X 108 years).

Berggren et al. (14) placed the Plio-
Pleistocene boundary in a core from
the south-central North Atlantic at the
first evolutionary appearance of Glo-
borotalia truncatulinoides from its im-
mediate ancestor G. tosaensis. This
boundary was found paleomagnetically
to lie within the upper part of the
Olduvai Event (1.85 X 108 years), and
was correlated with the N21/N22
boundary of Banner and Blow (15) from
the type Calabrian at Santa Maria di
Cantanzaro. Berggren et al. (I4) also
suggested that the observed pronounced
increase of Globigerina inflata and the
general decrease and local disappear-
ance of Pulleniatina obliquiloculata and
Sphaeroidinella dehiscens lie within the
Jaramillo Normal Event, dated at about
0.9 X 108 years, and correlated these
events with the onset of glacial Pleis-
tocene.

Wray and Ellis (16) noted that D.
pentaradiatus, D. surculus, and “D.
variabilis” (= D. extensus) all became
extinct at about the same stratigraphic
level off the Louisiana coast, while D.
brouweri persisted longer. Akers (17)
noted that D. surculus and D. penta-
radiatus became extinct at about the
same level as Globoquadrina altispira

847



s.l., while Globorotalia truncatulinoides
changed from rare to abundant. The

lingering presence of D. brouweri was

confirmed. The extinction of D. surculus
was thought to represent the Plio-Pleis-
tocene boundary.

Bolli et al. (I8) placed the Plio-
Pleistocene boundary at 2350 cm below
the top in the Submarex drill core,
based on the extinction of D. brouweri
and the disappearance of Coccolithus
pelagicus, which they thought approxi-
mated the level of appearance of H.
baltica in the section of Le Castella.
Other events noted in the 56.4-m-long
drill core were: extinction of Globo-
quadrina altispira altispira at 4570 cm;
disappearance of Globorotalia multi-
camerata at 4136 cm; disappearance of
Globigerinoides fistulosus at 4066 cm;
and an increase in abundance of Globo-
rotalia truncatulinoides at 2380 cm. The
Submarex core had surface contamina-
tion at the tops of each individual
cored section which may have reworked
some species from a higher level, but
no reworking from below seems to
exist.

I have now analyzed the benthonic
foraminifera in the Submarex core in
detail (/9). This analysis has revealed
the presence of H. baltica 210 cm be-
low the extinction of D. brouweri,
with 15 specimens in the 2460- to 2560-
cm interval and two at the 2340-cm
level. Apparently this is the first
record of H. baltica in the Caribbean.
As mentioned before, the Plio-Pleisto-
cene boundary in the type section at
Le Castella is defined on the basis of
the first appearance of this foraminifer.

Hyalinea baltica has been reported
from the Gulf Coast in sediments esti-
mated to have been deposited in water
several hundred meters deep. Akers
and Dorman (20) recorded this species
from South Block 41 Well in the Pleis-
tocene of Louisiana and, more recently
(personal communication), as being
consistently abundant in the Gulf Coast
below the Sphenolithus abies zone, be-
low the extinction of Globoquadrina
altispira altispira, and before the ap-
pearance of Globorotalia truncatuli-
noides. This species, in association with
Globigerina inflata and Globigerina
bulloides, is indicative of temperate to
cool water on the Gulf Coast.

The first appearance of H. baltica in
the Submarex core, 210 cm below the
extinction of D. brouweri, suggests that
the stratigraphic relationship between
the two is not consistent at all loca-
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tions. In the Submarex core, H. baltica
appears above the S. abies zone, above
the extinction of Globoquadrina alti-
spira altispira, and below the increase
in abundance of Globorotalia truncatuli-
noides. Bayliss (21) found the first ap-
pearance of H. baltica below the ap-
pearance of G. truncatulinoides in the
type Calabrian at Santa Maria di Can-
tanzaro. The Submarex sediments con-
taining H. baltica may be interpreted
as having been deposited in water 500
to 600 m deep (I9). There is no re-
ported occurrence of this species in Re-
cent interglacial sediments in either the
Gulf Coast area or the Caribbean, so
it appears likely that it is indeed indica-
tive of climatic deterioration.

The extinction of D. brouweri and
the disappearance of C. pelagicus were
correlated by Bolli et al. (18) with the
extinction of discoasters and the radio-
larian P. prismatium in eastern Pacific
cores 58 and 62, an event for which
Emiliani (22) estimated an age of 0.8
X 106 years. This age correlates well
with the age of 0.7 X 106 years for the
disappearance of the same radiolarian
in the Pacific core analyzed paleomag-
netically by Harrison and Funnel (17).

Ericson et al. (9) correlated the ex-
tinction of discoasters in their Atlantic
cores with the extinction in Swedish
Deep-Sea cores 58 and 62, but esti-
mated an age of 1.5 X 10® years. This
age approaches that of 1.85 X 10¢ years
for the Plio-Pleistocene boundary of
Berggren et al. (I4). Following the
paleomagnetic data of Berggren et al.
(14), Boudreaux and Hay (23) revised
the estimate of the age of the boundary
in the Submarex core to 1.8 X 108
years. However, a brief reappearance
of discoasters was noticed at 162 to
164 cm in the Atlantic core (I14), coin-
ciding with the upper part of the Jara-
millo Event dated at 0.9 X 10¢ years.
If this correlates with the last occur-
rence of discoasters in the cores of
Ericson et al. (9), in cores 58 and 62
of the Swedish Deep-Sea Expedition, in
the Submarex core, in the Calabrian
section at Le Castella, and with the ex-
tinction of the radiolarian P. prismatium
in the Pacific, then there is close age
agreement (0.7 to 0.9 X 10¢ years) for
all sections, except those of Ericson et
al. (9). On the other hand, if the dis-
appearance of abundant discoasters in
the Atlantic core of Berggren et al.
(14) correlates with the extinction of
discoasters and the radiolarians in the
other cores, then there is a large age

discrepancy between the Atlantic cores
(1.5 to 1.85 X 10 years) and the
Pacific cores (0.7 to 0.8 X 10¢ years).

It appears that, if the Plio-Pleistocene
boundary is defined in a way different
from the classic one, then the age of
the boundary is likely to be different
depending on the criteria used. Four
commonly used definitions of the
boundary and their probable ages are:
onset -of the first major glaciation
(Gunz-Nebraskan) at about 0.35 X 106
years; micropaleontological changes in
pelagic sediments at 0.8 or possibly
1.8 X 108 years; appearance of H. bal-
tica in the Submarex core and in the
Mediterranean at about 1.0 X 108
years; and the first appearance of the
Villafranchian fauna at 3.2+ X 108
years. Because of these different ages,
students are strongly urged to adhere
strictly to the classic definition of the
Plio-Pleistocene boundary, representing
a single event (first appearance of H.
baltica at Le Castella) and, therefore,
a single age.

WAYNE D. Bock

School of Marine and Atmospheric
Sciences, University of Miami,
Miami, Florida 33149
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