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Cretaceous cores from Deep Sea Drilling Project (DSDP) leg 71,
site 511, drilled on the eastern Falkland Plateau (51° 00.28' S 46°
58.30' W; figure 1), were examined via carbonate, organic car-
bon, stable isotope, nannofloral, and ultrastructural analysis in
an attempt to determine the mode of origin of thin but discrete
pelagic limestone beds intercalated among the black mudstones
(figure 2) near the top of the extensive Mesozoic "black-shale"

sequence of the Falkland Plateau. The "black shales" are of
interest because of their paleoenvironmental significance and
their potential as a source rock for petroleum in and around the
South Atlantic Basin. This article is a synopsis of a more ex-
tended work that has been submitted for publication elsewhere
(Parker et al. in press).

The Falkland "black-shale" sequence was deposited at shal-
low, shelf-break water depths, probably no greater than 400
meters (Basov and Krasheninnikov in press; Sliter 1977). Black
mudstones are the dominant lithology among the cycles. This is
in contrast to Cretaceous "black shales" developed at more
northerly DSDP sites, which were deposited at bathyal or abyssal
depths. There carbonate beds dominate the cycles in the pre- to
mid-Albian before giving way to multicolored claystones above.
The periodicity of the Falkland Plateau dark/light cycles is at
least 100,000 years, but these cycles do not appear to be as
regular as those at many other Atlantic DSDP sites. The pelagic
limestone beds in the Falkland Plateau "black-shale" sequence
could represent either periodic incursions of normal open
ocean floras during brief periods of ventilation of surface waters
in an otherwise anoxic sedimentary basin, or, alternatively,
episodes of upwelling and overturn of the water column in the
basin, which would enrich otherwise nutrient-poor surface
waters.

Nannotloral analysis revealed that the diversity of the as-
semblages was rather high in both the black mudstones and the
whitish limestones. Opportunistic species were not present in
either in numbers beyond normal background levels. Preserva-
tion of coccoliths was surprisingly good among the black
mudstones and there was little evidence that wholesale dissolu -

Figure 1. Location of DSDP leg 71, site 511, Falkland Plateau.
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Figure 2. Columnar section of site 511.
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tion of the carbonate had occurred. The primary variant was in
the absolute numbers of coccoliths, with the limestones being
coccolith-rich and the black mudstones coccolith poor. Because
both the preservation of the nannofossils and the diversity of
the assemblages indicate that little biogenic carbonate was lost
due to dissolution, the occurrence and abundance of coccoliths
in the sequence must be a function of the productivity of the
surface waters. The simplest explanation for these variations
seems to be short-lived nutrient events resulting from upwell-
ing and overturn in the expanding South Atlantic basin.

Stable isotope measurements of carbonate (i°C) do not ade-
quately constrain the origin of the cyclicity. The 8 11C data sug-
gest that more nannofossil-rich intervals may be due to higher
nutrient supply and overturn of deeper waters at the site. The
overturn of surface and deeper waters could have oxygenated
bottom waters, leading to oxidation of organic carbon and over-
all lower organic carbon values in the lighter-colored, relatively
more carbonate-rich intervals. A corollary of this interpretation
is that periods of lower productivity were due to a more stably
stratified water column, development of low oxygen conditions
in intermediate water masses, and consequent increased pre-
servation of the organic matter that was produced in the surface
layers.

Episodes of upwelling and overturn of the water column,
rather than influxes of well-oxygenated waters into an other-
wise anoxic environment are, therefore, suggested by both the
nannofloral and isotopic analyses as a possible mode of origin of
the thin but discrete pelagic limestone beds intercalated among
the Falkland Plateau Aptian-Albian black mudstones. This in-
terpretation seems reasonable and does not violate the con-
straints of available data.
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