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|. INTRODUCTION

Sediments deposited or substantially reworked by the persistent
action of bottom currents (Stow & Faugéres., 2008)
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Ross Sea — Weddel Sea

“Semi-permanent water-mass flows capable of eroding,
transporting, and depositing sediments on the sea-floor”
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|. INTRODUCTION

DEPOSITIONAL FEATURES

Very frequent in present marine basins

Present / recent depositional features - - @ Depositional features in the ancient record
(Rebesco et al., 2014. Mar. Geol.)

Length = hundreds of km
Wide = tens of km

Thickness = 0.2-3 Km
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|. INTRODUCTION

“Marginal plateaus can be defined in the submarine morphology as flat
(sub-horizontal) but deep (deeper than the shelf break) domains within
the continental slope" (Mercier de Lépinay et al., 2016)

PLATEAUS

* Abut the margin
* Marginal plateaus (separate from the slope and form isolated, raised platforms)
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“Marginal plateaus are defined as a ﬂat (sub-horizontal) surface within &
continental slopes bounded by large tectonic structures and controlled, in §
a long-term, by tectonic and sedimentary processes”. K
BUT... '

* At least one of its boundary represents a transform COB 5

~ * Atleast they had one period of rifting prior transform formation
: It represents and relative basement (CC and /or CO ?) high
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Total= 184 plateaus TR e ~ o
Area= 18,486,600 kmZ, or

- f
5.11% of the oceans
(Harries et al., 2014)

Bruce rise

(Courtesy from Christophe Basile, ISTerre, Université Grenoble-Alpes_2017)



“An isolated (or group of) relatively flat horizontal or gently inclined
TERRACES surface(s), sometimes long and narrow, which is (are) bounded by a
steeper ascending slope on one side and by a steeper descending slope
on the opposite side” (Ho, 2008)
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Ye==>NADW
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Total= 1230 terraces
Area= 2,303,490 km?,
0.64 % of the oceans
11.6 % of the continental slope (Harries et al., 2014)

(Llave et al., submitted)

|. INTRODUCT ION

* Are most common on the slopes of the Arctic and Indian Oceans (> 21% of
the continental slope)

* Occupy < 6% of the slope in the Mediterranean and Black Seas, the North
Pacific and the South Pacific Oceans.

* The largest terrace is on the NW Shelf of Australia (104,470 km?)



l. INTRODUCTION

“An isolated (or group of) relatively flat horizontal or gently inclined
TERRACES surface(s), sometimes long and narrow, which is (are) bounded by a
steeper ascending slope on one side and by a steeper descending slope
on the opposite side” (iHo, 2008)
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They are sub-horizontal morphologic elements identified both at
the present sea-floor and in the sedimentary record, which have (Harries et al., 2014)
developed over time in constructional and erosive phases.
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1. OCE

(Rebesco et al., 2014. Mar. Geol.)

Interphases between water masses
(Pycnoclines) & nepheloid layers

Internal waves (IW)
Tidal influence
Reworking & resuspension

Turbiditic flows
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Deep water circulation is influence by a number of processes

PERMANENT

INTERMITTENT

A

1. Bottom currents & thermohaline circulation

2. Overflows

3. Processes at the interface between water masses

4. Deep-water tidal & internal tides currents

5. Deep-sea storms

6. Eddies

7. Secondary circulation

8. Dense shelf water cascades

9. Internal waves & solitons

10. Tsunami-related traction current

V¥ 11. Rogue- & cyclone-related traction currents

>

MODULE SPEED & INSTANTANEQUS DIRECTION

—> CONTOURITES
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Sub-surface waves associated to interphases between water masses
with different density

SHALLOW MARINE  Shelf break DEEP MARINE
! (~200 m) !
SHELF : SLOPE : RISE © ABYSSAL PLAIN
Vertically mixed ocean Ve:rtically stratified ocea:n

Surface waves (meteorological)
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Internal waves & tides along pycnocline : P,
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2 = Shoaling transformation stage hmaree S
3 =Transport and deposition sage cRayan profile

POTENTIAL - I R
FOR DEPOSITION

(Adapted from Shanmugan, 2012, 2013)
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1. OCE

* Very common in all oceans!
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A’] Location number and name

1. Gulf of Alaska. 2. Oregon shelf. 3. Monterey Bay, California. 4. Monterey Canyon, California. 5. Mission Bay, California. 6. Gulf of
California. 7. Hawaiian Ridge. 8. Horizon Guyot. 9. Eastern Equatorial Pacific. 10. Galapagos Is. 11. Southeast Pacific. 12. East Greenland
Shelf. 13. Nova Scotian Shelf Edge. 14. New England Shelf. 15. Mid-Atlantic (New York) Bight. 16. Gulf of Mexico. 17. Florida-Atlantic Coast.
18. Caribbean Sea. 19. Northern Brazil Basin. 20. Southern Brazil Basin. 21. Great Meteor Seamount. 22. Mid-Atlantic Ridge, Eastern Brazil
Basin. 23. Moroccan Shelf. 24. Nigerian Shelf. 25. Southwest Africa. 26. Spitsbergen Is. 27. Faeroe-Shetland Channel. 28. Celtic Sea. 29.
Bay of Biscay. 30. Iberian Peninsula.31. Strait of Gibraltar. 32. Strait of Messina. 33. Red Sea. 34. Gulf of Oman. 35. Somalia. 36.
Mozambique Channel. 37. Mascarene Ridge. 38. Arabian Sea. 39. Krishna-Godavari Basin. 40. Andaman Sea. 41. Sea of Okhotsk. 42.
Kamchatka Shelf. 43. Sea of Japan-Korea Strait. 44. Yellow Sea. 45. South China Sea. 46. Sulu Sea. 47. Makassar Strait. 48. Lombok Strait,
49. Australian Northwest Shelf. 50. Poor Knights Is. 51. Weddell Sea.

Locations (red dots) of observed oceanographic internal waves and tides in coastal seas and in the open ocean (from Apel, 2002; Jackson, 2004a).
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a

SYSTEM DOMINATED BY
DOWNSLOPE PROCESSES

b)

SYSTEM MOLDED BY ALONGSLOPE PROCESSES

(Preu et al., 2013)

(Bruce Sutherland, 2013)

Breaking of internal waves on
sloping surfaces creates episodic
high-turbulence events and
consequently erosion and transport
of sediments



Impact in sediments: breaking internal waves

based on laboratory experiments (Southard & Cacchione, 1973)

Upslope, partly in suspension

SWASH RUN-UP

deposition

Downslope, as bedload

BACKWASH

Repetitive high energy events

(Southard & Cacchione, 1973)
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(Badenas et al., 2011)
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SOUTH CHINA SEA
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SLOPE ARG 26 Line
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IIl. ARGENTINIAN & URUGUAYAN MARGIN

Neutral Density y" [kg/m3] Oxygen [ml/l]

5.75

'E 1000 S T‘» =
=~ |laPlataTerrace A s 525
Q R Ewing Terrace 5
2 (T2)
2000 - N

2500 { (Preuetal., 2012. DSR)

Their location can be correlated

with the main

regional water masses.
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IIl. ARGENTINIAN & URUGUAYAN MARGIN
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AA = Amplitud anomaly barchan “horns”  ESB I!:Erosional surface with barchan bedforms SAM = Seismic amplitude map

20D = Barchan dunes : F= Urrows ) - Sk =Sand ribbons
7 = Contourite terrace ‘HARs = High amplitude reflections ~ Sw = 2D sedimentary waves
DC = Downslope channels PD = Plastered drifts SwS = Layered sediment wave sequence

(Hernandez-Molina et al., 2017. Geology)



Ill. ARGENTINIAN & URUGUAYAN MARGIN

=0) [ Rrus 3
£ Amplitude €

Erosional features:
a) Regional discontinuities
b) Abraded surfaces
c) Contourite channels (& moats)
d) Furrows
e) Marginal troughts
f) Scours

Depositional features:
a) 2D Sediment waves;
b) Barchanoid bedforms
c) Linear sand ribbons
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(Hernandez-Molina et al., 2017. Geology)



Ill. ARGENTINIAN & URUGUAYAN MARGIN

* Barchanoid bedforms are convex to the SW with steep lee faces to the NW
idicating a dominant NW-flowing current.

* They are typically around 1-4 km wide, 2.5-6 km long, and 14-60 m in height.
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Typical Geometry of a Barchan Dune

-] 60 m (Height) <> ] 60m (Height)
© 2875m (Length) 1950 m
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(Hernandez-Molina et al., 2017. Geology)



CANADIAN MARGIN
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IV. OTHER EXAMPLES

(Campbell & Mosher, 2016. Marine Geology)




: MODERN & ANCIENT

IV. OTHER EXAMPLES
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(Mutti et al, 2014)




: MODERN & ANCIENT

IV. OTHER EXAMPLES

U P P E R J U RASS | C SA N DY_OO L 'T | C {- Shallow carbonate Pfatforms . Slope and deep basin

Exposed land iclastic shelf/terrigenous shallow basins

EVENTITES (RICLA, SPAIN)

(Badenas & Aurell, 2001; Badenas et al., 2005; Badenas et al. 2011; Pomar et al., 2012)

Basic elements

thin sand lamina “down-dipping” crossbeds starved ripples thin sand lamina

-

4 & & S A & A an

OccaSiOI"lal E|e ments “up-dipping” crossbed (Badenas et al. (2011)

d )
e e e own di
Intraclastic Rdt/FIt D

. Jurassnc Cretaceous Kermanshah Radlolarlte Complex west of Iran



The role of bottom water circulation and associated
oceanographic processes in shaping the seafloor and controlling
the sedimentary stacking pattern on passive continental margihs '
has to be seriously reconsidered in future decades. |
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