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VHR seismic reflection data collected with the narrow-beam parametric echosounder
“SES-2000 deep” during two recent RV «Academic loffe» cruises, in autumn 2010
(AI-32) and in spring 2011 (Al-33), provide a new insight to the structure of upper
sediment strata in the Atlantic Ocean.

The continuous Transatlantic profile along the whole vessel route between the
southernmost South American shelf and the upper continental slope off Europe
documents actual lateral changes in the structure of the Quaternary oceanic
sediments. Individual acoustical images (seismic facies) of different sediment types
created by specific sedimentological processes were identified over continental slope
and adjacent abyssal plains. Most of the continental slope of South America and
North-West Africa is covered by distinctly stratified sediments consisting of inter-
bedded coarse turbidites and fine-grained calcareous hemipelagic mud. In some
cases, these acoustically stratified deposits are abruptly cut by erosional channels of
bottom currents, with an opaque and hummocky channel filling. In other cases, the
deep-sea channels display an eroded rigid floor. Several channels are filled with
stratified turbidites. Typical stratified deposits covering the continental slope are
replaced by massive chaotic features at the slope base, likely representing slumped
sedimentary bodies. Some troughs on the lover continental slope are filled by
sediments with specific rhythmic wavy structures which seem to represent soft
mudflow deposits. The most attractive deep-sea seismic facies are characterize
contourites, i.e. deposits of alongslope bottom contour currents, with inherent sedi-
ment waves, different drift features and other remarkable landforms.

Distinction between seismic facies deposited by downslope turbidity currents (turbi-
dites) and alongslope bottom currents (contourites) is ambiguous [Faugeres et al.,
1999]. Both have similar acoustic image, but quite different lithology and origin.
Correlation of sediment cores collected during the RV «Academic loffe» cruises with
simultaneous VHR SES seismic reflection profiles allows us to progress in solving
this recognition problem.
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above: at RV Academik Sergey Vavilov in moon pool open from below for turbulence air
bubbles generating high level noise;
below: at RV Academik Ioffe in moon pool sheltered from below from this noise.

Map of 4 cruises by P.P.Shirshov
Institute of Oceanology RAS with

underway SES-2000 deep survey:
pink - #26 of RV Academik Sergey Vavilov
Ushuaya (Argentina) — Gdansk (Poland)
March 17 — April 28, 2009

60 miles (110 km) and 10 Gb;

white - #32 of RV Academik Ioffe
Kaliningrad (Russia) —Ushuaya (Argentina)
October 4 — November 18, 2010

5 140 miles (9 500 km) and 39 Gb;

green - #33 of RV Academik Ioffe

Ushuaya (Argentina) — Szczecin (Poland)
March 18 — April 28, 2011

6 300 miles (11 650 km) and 120 Gb;

yellow - #35 of RV Academik Ioffe

Halifax (Canada) —Montevideo (Uruguay)
September 23 — October 21, 2011

5 800 miles (10 730 km) and 25 Gb

Total:

17 300 miles (32 000 km) and 194 Gb
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Examples of some unique sedimentary features
revealed by peculiarity of SES technique:

2 very nign lateral resolution due to fast oing
raite providing very close location of adjacent
reflections:

2 very nign vertical resolution dus to nign
sounding frequency and narrow oesarr,

which are intensified by Motion Sensor for the
roll, pitch and heave compensation.
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So-called “neotectonic deformations”

Sierra Leone Basin

Sierra Leone Basin

Acoustic anomalies similar to
so-called “pagoda structure”
but with distinctive peculiarity
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NWAfrica continental slope
Al-33 Rather erosion by bottom
currents than tectonics
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NWAfrica continental slope

Slumps seem to be related to active erosion of continental
slope by bottom water circulation (contourite currents).
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Sohm Abyssal Plain
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rofiles
Sites

Correlation of the SES
with the DSDP and OD

Upper and lower reflectors correlate with turbidite
interbeds whereas other reflectors correlate not so

evidently with diagrams of physical properties
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Site 660 in the Cape Verde Basin

“SES-deep” record correlates with density
and CaCO3 records measured in the borehole

SES-deep record manifests prominent

climatic events such as glacials (acoustically transparent

clay layers) and interglacials (reflectors corresponding to
calcareous ooze beds) during the entire
Pleistocene (1.8 million years)

Site 659 on top of the Cape Verde Plateau

Reflectors on the SES-2000 deep profile within regularly
rhythmic upper 20 m of the section correlate with
boundaries between interbeds high-carbonate calcareous
and clayey calcareous nannofossil ooze.

Gentle wavy morphology of these boundaries and the sea
floor assumes seismic facie - “contourites”
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Site 664 in a small basin on the north-eastern
flank of the Mid-Atlantic Ridge

Preliminary conclusions from the correlation
of SES profiles with DSDP and ODP sites:
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Correlation of the SES profiles
with the corer’s columns

Rare combination of turbidites and contourites in the
same short muddy section. Terrigenous sand turbidite
and calcareous biourbidite at depths of ~1 m and 2 m
correlate well with strong reflectors.
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Prominent acoustic stratification of upper sedimentary strata in the abyssal
plane with homogeneous hemipelagic mud lithology without distinct boundaries.
The visible reflectors appear to represent some variations in density within the
lithologically homogeneous sediments due to their irregular compaction.

2 km

Stratified terrigenous sand-mud contourites consisting of
calcareous mud intercalated with fine-grained sand interbeds.
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Strong reflector at depth of 2.5m
is correlated with sand interbed
of basal turbidite. Shallow water
benthic foraminifers in the sand
is evidence of its reworking.
Other weaker correspond to less
prominent changes in physical
properties water content and
wet density) of the quite

Brazilian continental rise
turbidite levee of submarine channel
at the base of the Santos Plateau escarp

Upper 5 m of sedimentary section consists of fine-
grained mud deposited by turbidite currents flowing
through the channel. Numerous reflectors correlate
with very thin strong compacted layers and rare thin
sandy interbeds representing local hiatus surfaces.

Sohm Abyssal Plain

foot of continental slope
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Preliminary conclusions from the correlation
of SES profiles with corer’s columns:

Preliminary general conclusions from SES-200
deep survey in Atlantic Ocean:
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