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Denticula Kutzing in

southern ocean sediments
DAVID W. MCCOLLUM
Department of Geology
Florida State University
The diatom genus Dentictila Kutzing is important as a
stratigraphic guide fossil in marine and land formations
of marine origin (Simonsen and Kanaya, 1961; Koizurni,
1973; Kanaya, 1971; Schrader, 1973; McCollum, 1972).
Two important species of this genus were reported from
southern ocean sediments. P. hustedtii was noted as
rare in Eltanin cores 14-7 and 14-8 (Donahue, 1970);
both P. hustedtii and P. lauta, however, reportedly occur
in Eltanin cores 13-17, 34-17, and 47-7, from sediment
of lower Gilbert/Epoch 5 age (McCollum, 1972). The
numerical relationship between these two species is similar to that reported for upper Miocene material from
California (Kanaya, 1971).
Another diatom, tentatively assigned to this genus,
was noted in Eltanin core 36-16 (fig.). This core is
paleomagnetically dated as containing Gilbert-aged sediment, with a small amount of Epoch 5-aged sediment at
the bottom (Watkins and Kennett, 1972). The diatom
assemblage contained in 36-16 is much like the same
age material from higher latitudes, except that D. hustedtii and D. lauta apparently are replaced by Denticula
sp. Although the areal distribution of this possible biofacies is unknown, it may be that members of this genus
could serve as useful indicators of past environmental
conditions associated with latitudinal position. Study of
long core samples taken aboard Glomar Challenger on
leg 28, along with work on Eltanin samples may illucidate the distribution and stratigraphic importance of this
and other groups of diatoms.
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Denticula sp. The length is 35 millimeters.
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Variations of the coiling ratio
in different size fractions of

Neo glob oquadrina pachyderma
P. VELLA
Department of Geology
Victoria University of Wellington
Latitudinal variations in the coiling ratio (relative
numbers of sinistral- and dextral-coiling specimens) of
Neoglo boquadrina pachyderma (Ehrenberg) have been
used extensively as a paleotemperature index. The species
has been known variously as Globigerina pachyderma,
Globorotalia pachyderma, and Turborotalia pachyderma.
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It was allocated to Neogloboquadrina Bandy, Frerichs
and Vincent, by Collen and Vella (1973).
In Eltanin subantarctic deep sea cores taken near Western Australia, Neogloboquadrina pachyderma (Ehrenberg) nearly always is more sin istral-coiling (anticlockwise) in finer size fractions than in coarser size fractions.
To more fully investigate this phenomenon, 17 pistoncore top samples were examined from the area between
latitudes 28 1 S. and 53 0 S. and meridians 80 0 E. and 1260
E. All were from cores collected during the Eltanin's
operations. The samples are presumed to be late Holocene (less than 6,000 years) in age, representing time
intervals of perhaps 2,000 to 4,000 years, depending on
the differing sedimentation rates at the various core sites.
Samples from the same latitudes as the fully examined
cores contained planktonic assemblages similar to postglacial assemblages in the cores.
In 10 samples, sinistral and dextral (clockwise) speciments of N. pachyderma were counted in random selections of about 100 specimens from each of 3 sieved size
fractions: 0.063 to 0.124 millimeters, 0.124 to 0.175
millimeters, and greater than 0.175 millimeters. Precautions were taken against misidentification and against
subconscious rejection of sinistral or dextral specimens.
In all samples, specimens of N. pachyderma were most
abundant in the intermediate (0.124 to 0.175 milli294
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(A) Chart showing the distribution of samples. The subtropical convergence zone and
the australasian-subantarctic
front (from Gordon, 1972)
have been extrapolated westward from meridian 1100 E.
(B) and (C) Plots of observed
coiling ratios, expressed as
percentages, against latitude,
and computed third order
polynomial regressions, for
indicated size fractions of
Neogloboquadrina pachyderma. (D) Same regression
curves overlayed for comparison; y = latitude, x = percent sinistral coiling.

meters) fraction. Sorting and verification in the 0.063
to 0.124 fraction proved to be prohibitively time-consuming, and counting of this fraction therefore was discontinued in the remaining 7 samples. Only the two larger
size-fractions are treated in the figure (B and D).
The coiling ratios of the different size fractions follow
the well-known pattern, changing from predominantly
sinistral in higher latitudes to predominantly dextral in
lower latitudes. However, the fraction greater than 0.175
millimeters changes to predominantly dextral (fig., B)
at a higher latitude than the 0.124 to 0.175 millimeter
fraction (fig., C), and the latter at a higher latitude
than the 0.063 to 0.124 millimeter fraction (not illustrated). All fractions very predominantly are dextral by
about latitude 38 0 S., but a small excess of sinistral specimens persists in the finer fractions to about 300S.
In living populations collected from near-surface
waters with a 0.20 millimeter plankton net, the pattern
of coiling ratio change substantially is offset to the south
of that in the surface sediments (Be and Tolderlund,
1971). This observation is consistent with a similar offset
in the South Pacific (Kennett, 1968) and an offset to
the north in the North Atlantic (Ruddiman et al., 1970).
In Atlantic cores taken off Portugal's coast, Globorotaha truncatulinoides exhibits similar differences in coiling
ratios in different size fractions, which have been atANTARCTIC JOURNAL

tributed tentatively to opposite preferred coiling senses
in sexual and asexual generations (Thiede, 1971). This
suggested explanation by Thiede is only one of the possible explanations in the case of N. pachyderma.
This work was performed at the Graduate School of
Oceanography, University of Rhode Island, during the
tenure of a Fu!lbright-Hays Travel Grant, and it was
supported by Victoria University of Wellington, and by
National Science Foundation grant GV-28305.
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Southern ocean Pliocene
paleotemperatures based on
silicoflagellates from deep sea cores
PAUL F. CIESIELSKI

and FRED M. WEAVER

Department of Geology
Florida State University
A majority of detailed paleoclimatic analyses of sediments taken from the southern ocean have been concerned with the more easily recoverable Pleistocene-aged
samples. Not much research has been completed on
Middle and Lower Pliocene sediments due to the general
paucity of older and continuous piston core sections of
this age.
Hays and Opdyke (1967) and Bandy et al. (1971)
were the first to study the paleoclimatic history of the
Antarctic as recorded during the Gauss and Gilbert magnetic epochs. These investigations revealed warm water
radiolarians and diatoms characteristic of sub-tropical
and tropical water masses at or below Gilbert event 'c".
Bandy et al. (1971) also defined a cooling trend that
occurs between Gilbert 'c' and "a" magnetic events,
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with water temperatures decreasing from 20 0 to 5°C.
Weaver (1973) completed a regional study of the
Pliocene paleoclimatic history of the southern ocean,
utilizing the latitudinal migration of sedimentary regimes
adjacent to the coast of East Antarctica. He defines six
intervals of climatic warming and cooling that occur
throughout the Upper Gilbert and Gauss magnetic
epochs.
The most commonly utilized methods in paleoclimatological analysis have been coiling ratio studies of planktonic foraminifera, and studies of the ratios of cold and
warm water radiolarian species through time. The applicability of these methods for paleoclimatic studies of
Pliocene-aged sedimentary cores is limited because of (1)
a relatively shallow carbonate compensation depth during
the Pliocene (Weaver, 1973), and (2) the lack of longranging radiolarians of known paleoecology in Plioceneaged sediments of the southern ocean.
Mandra and Mandra (1969) developed and demonstrated the reliability of a relatively new paleoecological
temperature curve methodology that is dependent upon
the silicoflagellate abundance of the genera Dictyocha
and Distephanus. Jendrzejewski and Zarillo (1971) also
showed the usefulness of silicoflagellates for interpreting
paleoclimatic fluctuations in Pleistocene cores. Kennett
(1972) illustrates that these fluctuations correspond well
to those he defined by using planktonic foraminifera.
A detailed micropaleontological study is complete for
the abundances of the silicoflagellate genera Dictyocha
and Distephanus found in two Lower Gauss and Upper
Gilbert antarctic deep sea cores, E 38-8 (latitude 61048'
S., longitude 149 1 54'E.) and E 50-28 (latitude 62054'S.,
longitude 150 0 41'E.) (figs. 1 and 2). Utilization of the
silicoflagellate temperature curve, based upon Dictyocha/
Distephanus ratios delineates a general cooling trend between 4.0 and 3.7 million years before present (figs. 1
and 2). This Upper Gilbert cooling trend records a
significant climatic deterioration within the southern
ocean with surface water temperatures fluctuating from
those commonly associated with waters north of the
modern position of the subtropical convergence (>12°
C.), to those found associated with antarctic waters
(<4°C.).1. 2 The magnitude of this temperature reduction corroborates the findings of Bandy et al. (1971).
Our findings, however, illustrate that this cooling trend
is less abrupt and that it terminates near the top of
Gilbert event "a".
'Resolution of paleotemperatures <4°C. is not possible due
to the near absence of Dictyocha in antarctic surface waters.
The proper taxonomic placement of Distephanus speculum
forma varians presently is unresolved; however, placement of
this species within the genus Dictyocha is favored by Y. T.
Mandra (personal communication), and, if correct, increased
paleotemperatures would be indicated at core intervals where
this species occurs (i.e. paleotemperatures in E 38-8 below
450 centimeters would be in excess of 20°C.).
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