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BRAARUDOSPHAERA BLOOMS AND ANOMALOUS ENRICHMENTS
OF NANNOCONUS : EVIDENCE FROM THE TURONIAN
SOUTH ATLANTIC, SANTOS BASIN, BRAZIL

Armando A. Scarparo Cunha & Seirin Shimabukuro, PETROBRAS-CENPES,
Cidade Universitaria, Quadra 7, Ilha do Funddo, 21949-900 Rio de Janeiro, Brazil

Abstract: Evidence for Braarudosphaera blooms, and some abundance peaks of the genus Nannoconus,
was found in the Lower Turonian Nannofossil Zone CC12 (Lucianorhabdus maleformis Zone) of the
Santos Basin on the Brazilian Continental Margin. Calcareous nannofossils in 40 samples from Well 1-
SPS-14A, core #1 (2 775-2 779m) were investigated quantitatively. Foraminifera, ammonoids,
palynomorphs, and organic geochemistry-petrography provided additional information about the age

and the palacoenvironment of the sequence.

The discovery of faecal pellets composed mainly of braarudosphaerids represents the sedimen-
tary imprint of special environmental conditions. The absence of bioturbation and benthic foraminifera
is attributed to the formation of disoxic-anoxic bottom-waters which prevented the development of
organic-sediment feeders in an area of high planktonic productivity. Available data suggests that an
episodic influx of continental, nutrient-rich fresh-water favoured eutrophication of the upper layer of a
stratified water-column, thus triggering the blooms of Braarudosphaera.

Introduction
Phytoplankton blooms occur when environmental condi-
tions, including light, temperature and nutrient levels
(eutrophication), are favourable for phytoplankton growth.
Under such conditions, ‘opportunistic organisms’ are fa-
voured since they reproduce rapidly and out-compete so-
called ‘equilibrium forms’. Braarudosphaerids and
nannoconids could be considered to be opportunists. Their
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Figure 1: Location map of Well 1-SPS-14, Santos Basin, Brazil.

occurrence is reported from several bloom episodes through
geological time. The aim of this paper is to describe a con-
spicuous braarudosphaerid bloom and an anomalous
nannoconid peak (bloom?) in a stratigraphically short
Turonian section from the Santos Basin on the Brazilian
Continental Margin.

Samples and methods

Calcareous nannofloras in 40 samples from Well 1-SPS-
14A, core #1 (2 775-2 779m) in the Santos Basin were in-
vestigated (Figure 1). The quantitative analyses were ac-
complished with a light-microscope at 1200x magnifica-
tion. In order to obtain a quantitative estimate, a minimum
of 300 specimens of Watznaueria barnesae and co-occur-
ring species were counted. Some samples contained so
few nannofossils that a minimum count of 300 specimens
of W. barnesae was not possible. In those cases, we at-
tempted to counted at least 300 specimens of all taxa
present. However, there were few samples that contained
such a poor nannofossil assemblage that <300 specimens
could be counted (see the total number of specimens
counted per sample in Figure 2). Foraminifers, ammonoids,
palynomorphs and organic geochemistry-petrography
provided additional information about the age and
palaeoenvironment.

Biostratigraphy
Based on the presence of Eiffellithus eximius and the ab-
sence of Marthasterites furcatus, the studied section can
be assigned to CC12 (the Lucianorhabdus maleformis Zone
of Sissingh, 1977). This zone was originally assigned to
the Upper Turonian-Lower Coniacian, although Burnett
(1996) confined it to the Middle-Upper Turonian. Applica-
tion of the integrated zonation for the Cenomanian-
Turonian of Bralower (1988) and Bralower et al. (1995) im-
plies that the studied samples are from the E. eximius
Subzone of Lower Turonian age. This Subzone is defined
on the last occurrence (LO) of Microstaurus chiastius
(base) to the LO of Rhagodiscus asper (top). The first
occurrence (FO) of E. eximius was lies in that interval.
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According to Varol (1992) the presence of Radiolithus
planus and Lithastrinus moratus in the assemblages also
points to the Lower Turonian. The LO of Braarudo-
sphaera africana has been used as an auxiliary Cenomanian
event by Perch-Nielsen (1979, 1985). However, B. africana
is present in the studied samples together with the younger
marker-species and does not appear to have been reworked.
It is also worth noting that Burnett (1996) suggested that
the LO of Stoverius achylosus predated the FOs of
Ahmuellerella octoradiata and E. eximius, whereas we
found an overlap between these species in the present
section (Figure 2).

Results
The core consists of homogeneous dark grey, silty, calcar-
eous, laminated shale with mm-thick, light-coloured lami-
nae of silty and fine arenites without evident bioturbation
(Figure 3). The organic carbon content varics between
1.37% and 1.92% and the carbonate content between 29%
and 35%. Fluctuations in components of the coupled lami-
nae may explain the low values of the carbon content. The
dark grey units contain more organic matter, iron oxide and

micrite specks (either as pellets or detrital elements) than
the light-coloured laminae. However, lithological and
geochemical characteristics of the core are similar to those
found across the Cenomanian-Turonian boundary event
(OAE 2) by several authors (Diester-Haass, 1978; Bralower
& Thierstein, 1984; Thierstein, 1989; Arthur et al., 1990).
In petrographic thin-section, the rock appears laminated
and consists of silty to very fine-grained quartz-feldspar
sands alternating with biogenic faecal pellets and some
isolated foraminifera, nannoconids and coccospheres. The
faecal pellets appear as isolated, lenticular (~200pm long)
monospecific aggregations of Braarudosphaera bigelowii
in various preservational states (whole and fragmented),
or forming laminae of amalgamated pellets (Figure 4). Pock-
ets of monospecific Nannoconus were also observed, prob-
ably also of pelletal origin.

According to Arai (1987), the Cenomanian-
Turonian sedimentation rate was 3.71lcm/kyr. If that rate is
correct, then the entire studied section was deposited in a
relatively short time (approximately 110 000 years). In that
context, the abundance peaks of Nannoconus spp. and
Braarudosphaera spp. appear to represent very short-
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Figure 2: Stratigraphic distribution and relative abundances of calcareous nannofossils (abundance categories correspond to: P = 1-2
specimens counted; R = 3-10; F = 11-50; C = 51-100; A = >100) illustrated alongside organic geochemistry-petrographic information.
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Figure 3: Core 1, depth 2775.4m. Observe alternation between
dark grey, silty, calearcous shale umits and mm-thick hght-coloured
laminae of silty and fine arenites without evident
(after Arai, 1987)

moturbation

term environmental fluctuations. However, to calculate that
rate, Arai (1987) assumed that the sedimentation rate was
constant for 7m.y., during which 260m of the black shales
were deposited. Arai (1988) argued that such black shales
are not as rich as mid-Cretaceous black shales recovered
at most DSDP sites, probably due to dilution by a greater
sedimentation rate.

In spite of the fact that, in the studied core, the
planktonic and benthic foraminifera are rare, foraminiferal
analysis by Koutsoukos (1982) indicated a neritic envi-
ronment for the entire section. Based on nannofossil and
palynofacies analyses (Arai, 1987), two intervals are rec-
ognised in our core (Figure 2): (a) a lower part (2779-
2776.9m) with high diversity, well-preserved nannofossils
and a predominance of amorphous organic matter; and (b)
an upper part (2776.9-2775m) with low diversity assem-
blages rich in Braarudosphaera spp. and Nannoconus
spp.. and a similar percentage abundance of woody-her-
baccous debris and amorphous organic matter.

Phytoplankton blooms: temporal distribution and
ecological remarks
Braarudosphaera: Modern braarudosphaenids are found
in some coastal environments with low salinities and are
rare in deep occans (Gran & Braarud, 1935; Gaarder, 1954
apud Parker et al., 1985; Hulbert & Rodman, 1963; Borsetti
& Cati, 1972 apud Parker et al., 1985). Most modern stud-
ies suggest that braarudosphaerid blooms are more closely
linked to relatively eutrophic waters rather than to shal-
low-water environments or low-salinity conditions (Wise

Figure 4: Petrographic aspect of the monospecific aggregation of Braarudosphaera bigelowii forming faecal pellets
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