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Globorotalia truncatulinoides :
a Palaeo-oceanographic Indicator

Studies of living planktonic foraminifers have established that
many species have limited tolerance to changes in temperature
and salinity; they are adapted to various water depths and
their distribution on the seafloor usually resembles that in the
water layers above. Planktonic foraminifers are therefore
useful in reconstructing the history of oceans and seas, and
here I describe the distribution of Globorotalia truncatulinoides
and associated fauna in the North Atlantic and Mediterranean,
demonstrating their potential value as tracers of palaeocurrents
and specific water masses.

At present the sinistrally and dextrally coiled forms of G.
truncatulinoides live in different water masses and have distinct
depth habitats. Sinistral populations predominate in the warm
Gulf Stream, the North Atlantic Current and its branches, and
in the Northern Sargasso Sea, whereas dextral forms inhabit
the deep and colder water of the Equatorial Atlantic. Both
varieties have peak abundances during winter months1-3.

Ericson et al.A have charted the distribution of G. truncatu-
linoides in North Atlantic surface sediments and recognize
three provinces: a left coiling one, in mid latitudes, and two
right coiling provinces, one in the equatorial-subtropical lati-
tudes and another in the North-east Atlantic (Fig. 1). Accord-
ing to Mann5the Gulf Stream proper, which flows north from
Cape Hatteras along the eastern North American coast,
divides in the vicinity 0f40° N and 45° W, continuing under the
name of “North Atlantic Current”. One arm of the current
bends north-west, while the main branch continues essentially
east, south-east and north-east. Part ofthe east-flowing current
enters the Mediterranean at surface (ref. 6 and Fig. 1). The
distribution of G. truncatulinoides in surface Atlantic sediments4
(Fig. 1) suggests strongly that the branching of the North
Atlantic Current is recorded by the two forms of G. truncatu-
linoides: the sinistral variety is carried by the warm currents
north-westas well as east and penetrates the M editerranean7-11
(Fig. 1) and the right coiling variety inhabits the colder North-
east Atlantic water mass.

The vertical distribution of planktonic foraminifers in sedi-
ment cores taken beneath the North Atlantic Current near
Gibraltar indicates that in postglacial sediments predominantly
sinistral G. truncatulinoides are associated with other warm-
temperate North Atlantic Current faunal elements. This
population replaced colder planktonic foraminifers roughly
11-13,000 years agol12’13. During the last glaciation, dextral



Fig. 1 Circulation of the North Atlantic according to Sverdrup

et al.6. Inset, coiling of G. truncatulinoides in surface sediments

from the North Atlantic after Ericson ef al.* and in the Mediter-
ranean8-11.

G. truncatulinoides, together with other cold-tolerant species
such as Globigerina bulloides, Globorotalia inflata, Globigerina
pachyderma, Globigerina quinqueloba, Globorotalia scitula, and
Globigerinita glutinata, inhabited the Gibraltar sector of the
Atlantic12. These taxa are found in postglacial Labrador and
Norwegian Sea sediments14,15.

The faunal data suggest that fluctuations in past climates
have influenced oceanic circulation: during the last glacial
(Wisconsin, Wiirm) the Gulf Stream and the North Atlantic
Current migrated south by several degrees. This migration
resulted in the replacement of warm-temperate planktonic
faunas by northern immigrants in the Gibraltar sector of the
ocean and in the Mediterranean. These taxa now inhabit the
cold Atlantic water masses north of the Gulf Stream and the
North Atlantic Current.-.

Micropalaecontological analyses of sediment cores from the
Mediterranean allow the reconstruction of the climatic and
hydrological history of this sea back through the last intergla-
cial. Two cores for which absolute ages, micropalaecontological
data and 180 /160 determinations are available illustrate these
oscillations8-11 (Fig. 2).
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Fig. 2 Two sediment cores from the Mediterranean: VI10-65,

34° 37' N, 23° 25' E, water depth 2,586 m; V10-67, 35° 42' N,

20° 43' E, water depth 2,890 m. Black sapropels (hatched areas)

represent stagnant episodes. Climatic curves based on total
planktonic faunal analysis (after ref. 9).

Variations in coiling direction of G. truncatulinoides reflect
changes in surface water temperatures also inferred from other
planktonic foraminifers and oxygen isotope determinations. In
postglacial sediments sinistral G. truncatulinoides occur together
with Globigerinoides ruber, Globigerinoides sacculifer, Globi-
gerinella aequilateralis, G. inflata, and G. bulloides. During
the last glacial, the Mediterranean supported colder water
elements, including dextral G. truncatulinoides, G. bulloides,
G. scitula, and G. inflata.

Radiometric age determinations8-7/2,16, coupled with close
interval inter- and intra-basinal biostratigraphic correlations
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between cores, indicate that during the late Cainozoic, climatic
oscillations in the Mediterranean were contemporaneous with
those in the Atlantic.

The fauna of the Mediterranean and Atlantic have close
affinities except during periods of stagnation (Fig. 2) when the
Mediterranean planktonic population was dominated by
euryhaline and low salinity-tolerant species, such as G. ruber,
Globoquadrina dutertrei and G. quinqueloba.

Several taxa living in the Atlantic did not penetrate the
Mediterranean. This may be because of the shallow Gibraltar
sill depth, the depth habitat ofcertain species and/or the higher
salinities of the Mediterranean which may inhibit the survival
ofstenohaline taxa.

The time interval represented by the longest Mediterranean
core exceeds 120,000 yr. Fauna] evidence suggests that
surficial water exchange between the ocean and the sea was
virtually uninterrupted throughout this time. Consequently,
when reconstructing the late Cainozoic climatic history of the
Mediterranean, past oscillations in climates and circulation
patterns of major current systems in the adjacent North
Atlantic Ocean may be inferred with high degree of
confidence.
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