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TYPES OF DEEP-WATER DEPGSITS

Turbidites 355
» 1IN channels Q‘(D .
~ In lobes (i.e., terminal splays/fans) f}{\c}

» In overbank 6

Mass transport deposits

Contour-current deposits (i.e., sediment waves/drifts)
Hemipelagic (i.e., drape deposits)

Pelagic (i.e., drape deposits




HOW TO KNOW. YOU ARE IN' A DEEP-
WATER SETTING (FROM SEISMIC DATA)
— ESTABLISHING CONTEXT




Gravity Flow Deposits

Mass Transport Deposits Turbidite Deposits
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Gravity Flow Deposits

Mass Transport Deposits Turbidite Deposits/
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What does a turbidite look like?

http://i.imgur.com/W2r0y.jpg




Worth =2

Dust storm over Denver

http://rookery.s3.amazonaws.com/1041500/1
041812 444e 625x1000.jpg



Turbidite Geomorphology Fundamentals:
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10 RULES FOR TURBIDITES TO LIVE BY

Turbidites are @durbulent mixture of sand, mud, and water, and flow downhill propelled
By gravity

Flow velocity is driven by density cBntrasi between the flowing and ambient mediums,
as well as by gradien|

The higher the flow velocity the greater the flow's carrying capacihv.and compelence
Turbulence is an excellent sorting process

The farther a flow goes the better sorted it becomes (provided the “clock” does not
gef resetf)

mMuddier flows are more effective at building bigger levees

There is a direct comrespondence between sand-rich shelf edge systems and sand-rich
asin slope/floor deposits

Confined flow can maintain higher flow velocity than unconfined flow
Turkidity currents follow bathymetnic lows

when sea-level is falling shelf sediment bypass occurs and flows down the slope and
info the deep water are more sand rich ...and vice versg

Posamentier, 2017




WORKING HYPOTHESIS: RELATIVE SEA-LEVEL
CHANGES INFLUENCE SEDIMENTOLOGICAL
PROCESS AT THE SHELF EDGE, WHICH HAVE FAR
REACHING EFFECTS FARTHER BASINWARD

Depocenter shift [ — -




Example: Shelf edge to deep water

Depocenter

Effect: change of equilibrium I Allof £h
conditions on upper slope SR : sediment can reach the sheff
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Potential disseciation of hydrates

‘ Slope instability
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Slope failure rammp failure - MTD depasition




Example: Shelf edge to deep water

Depocenter

Effect: change of equilibrium iy, All of this...even Defore Nver-delivered’, 3
conditions on upper slope sedirnanl can reach thiy shill e i

)

Change of pressurg/temperature conditions

)

Fotential dissociabtion of hydrates

‘ Slope instability

%

Slope fallure rommh Failure - MTD deposition




Example: Shelf edge to deep water

Depocenter —

Effect! increasing sediment loading
of outer shelf and upper slope

)

Effiect: change: of equilibrinm
conditions on upper slope

Slope instabiliby q
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PROCESS EVENTS AT THE SHELF EDGE
INFLUENCE THE PRODUCTS OBSERVED
DOWN SLOPE AND ON BASIN FLOOR
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SLOPE FAILURE DUE 1O
SEDIMENT LOADING sasic provye Halenveseevel rises) | sy S8 o

discharge and decreased sandimud
Basic.premise: Relative sea: level fall; pr Ts5ively greater
shelf-edge Instability (increased sediment delivery — because of « Stationary to slow progressive landward shift of
forced regressicn) depocentar
« Gradual Infill of incised valleys

Continued progressively seaward shift of »  Progressively smaller slope fallures

depocentear

Shelf bypass through incising valleys.and canyons

Progressively greater slope fallures

Period of relative sea-
lavel fall

Period of slow relative sea-
evel rise

Relative sea level




SLOPE FAILURE DUE TO
S ED|M ENT LOA D“\l G Basic premise: Relative sez level rises,  diimmyshed flow

discharge and decreased sandimud
Basic.premise: Relative sea: level fall; pr Ts5ively greater
shelf-edge Instability (increased sediment delivery — because of « Stationary to slow progressive landward shift of
forced regressicn) depocentar
« Gradual Infill of incised valleys

Continued progressively seaward shift of »  Progressively smaller slope fallures

depocentear

Shelf bypass through incising valleys.and canyons

Progressively greater slope fallures
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SLOPE FAILURE DUE TO
S ED|M ENT LOA D“\l G Basic premise: Relative sez level rises,  diimmyshed flow

discharge and decreased sandimud
Basic.premisel Relative sed: leyel fall, Pr mmpssively greater : . : .
sholf-edge Instabillty [incroased sediment delivery —because of « Each successive major flow is/less energetic than
forced regression) the preceding major flow
. Partial preservation of each flow complex
»  Each successive major flow is characterized by

higher energy than the preceding major flow
Progressive deepening of erosive slope
valley/canyon

Events of successive increased erosive power
suggests poor preservation of earliest
deposits
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SLOPE FAILURE DUE TO
SEDIMENT LOADING

Basic.premise: Relative sea level continues tofall, prograssively
greater shelf-edge mstability couplad with Incréased sedimeant
delivery

Early lowstand
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SLOPE FAILURE DUE TO
SEDIMENT LOADING

Basic.premise: Relative sea level continues tofall, prograssively
greater shelf-edge mstability couplad with Incréased sedimeant
delivery

Basic-premise: Relative sea level siowly rizes
diminished flow discharge and decreased sandmud ratio
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SLOPE FAILURE DUE TO
SEDIMENT LOADING

Basic.premise: Relative sea level continues tofall, prograssively
greater shelf-edge mstability couplad with Incréased sedimeant
delivery

Basic-premise: Relative sea level siowly hzes,
diminished flow discharge and decreased sandmud ratio
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SEQUENCE STRATIGRAPHY PROVIDES FRAMEWORK THAT
LEADS YOU TO ASK MOKE QUESTIONS

SEISMIC OBSERVATIONS (GEOMORPHOLOGY AND
STRATIGRAPHY) ALSO LEAD TO FURTHER QUESTIONS
REGARDING SEDIMEMTD[ OGICAL PROCESS AND
SEQUENCE STRATIGRAPHIC FRAMEWORK




SEQUENCE STRATIGRAPHY PROVIDES FRAMEWORK THAT
LEADS YOU TO ASK M
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Basin floor deposits associated with
an episode of lowstand relative sea-
level

Rislative sen |oys|

Basin floos deposits

Relative sea-level fall

Relatively high sand:mud ratio | :
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Early lowstand

Basin floor deposits associated with
an episode of lowstand relative sea-
level
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Basin floos deposits

Relative sea-level rise
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Anatomy of Lowstand Episodes
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Anatomy of Lowstand Episodes
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Early lowstand-

Anatomy of Lowstand Episodes

Relative sea lava
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Erosion and valley formeation

Early and Late Lowstand
deposition within a slope
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Erosion and valley formeation

Early and Late Lowstand
deposition within a slope

vaHey——u ——

Valley fill comprising bel@adad turbidite
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Early and Late Lowstand
deposition within a slope
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GRADIENT EFFECT — BASAL FRICTION ISTTHE KEY-...
« Low ﬂ'rqw ye_chij:y'— hjg'h'er basal frHcten
+ Low turbulence — poorer sorting

) WA‘ — - =
e - - w__

———

Posamentier, 2017




TURBULENCE IS AN EXCELLENT SORTING PROCESS

Good reservoir

Turbidite m®p turbulent flow

Bad reservoir

— —

—,

Mass Transport Deposit - Laminar flow

Posamentier, 2017




Confined Flow in Channels







Transverse Profile across Two Leveed
Channels

Younger Older
Leveed Channel Leveed Channel

InLine 1031
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Leveed Channel on Basin Floor

Passive

_ Channel Fill
Outer Bend of Meander Channel Fill l
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Leveed Channel Characterized by
Meander Migration
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Deep-water

Fluvial




Leveed Channel




Leveed Channel




























~T200 Leveed Channel




~T200 Leveed Channel




~T200 Leveed Channel




~T200 Leveed Channel




~T200 Leveed Channel




~T200 Leveed Channel
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~T200 Leveed Channel
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~T200 Leveed Channel
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~T200 Leveed Channel
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Meander Loop Evolution

= » =
- a il
L i .u _l:_'I. S _‘11} - - »

:.-."a-___..-ll'_"—':h_-_ﬁ._
. Bt L T B
-

i 2 -
-

-
- - "'1'-

:

.

S T 1

- R o)
e i, S S e, T

= l-_-q-

" S
— gy :
- -‘b" % i

=
Bl




Meander Loop Evolution




Organized Channel Complex Evolution

" Fill - Late phase

Turhidite Deposits




Organized Channel Complex Evolution

Note: Axial Facies from
Time 1 eroded; only off-axis
to marginal preserved

Cut - Initial phase

" Fill - Late phase

Turhidite Deposits




Organized Channel Complex Evolution

MNote: Final channel element
likely is mud-filled

complex is made up of off-axis
to marginal facies

Cut - Initial phase 2

- - | Eill — Late phase
Turbidite Deposits




Channel fill ratio and effect on successive flows

Low fill ratio High fill ratio

"attracts” successive flows "repels” successive flows




Controls on Channel Patterns (organized vs. disorganized)

Channel element fill at the end of turbidite episode

Abrupt
i Gradual abandonment
abandonment

Underfilled Filled to bankfull

"attracts” successive flows successive flows

Organized Disorganized

__channel pattern_ ) < _ f&r."“
7 N T I+ . : channel FIH?L;_,‘n_m..:'1




Disorganized Channel Complex Evolution &

: : “Disorganized” Pattern
Flow Velocity Contours Disorganizec att

Cut — Initial phase

- Fill - Late phase

Channel Margin Channel Axis

T

High fill ratio

"repels” successive flows




Disorganized Channel Complex Evolution &

: : “Disorganized” Pattern
Flow Velocity Contours Disorganizec att

Cut — Initial phase

- Fill - Late phase

Channel Margin Channel Axis

High fill ratio

"repels” successive flows




Disorganized Channel Complex Evolution

: : “Disorganized” Pattern
Flow Velocity Contours Disorganizec att

Cut — Initial phase

- Fill - Late phase

Channel Margin Channel Axis

High fill ratio

"repels” successive flows




Disorganized Channel Complex Evolution & & #8.,

: : “Disorganized” Pattern
Flow Velocity Contours D g — att

Cut — Initial phase

) Fill - Late phase

Channel Margin Channel Axis

Note: Preferential preservation of channel axis deposits

High fill ratio

"repels” successive flows




"Organized” vs. Disorganized”

Disorganized

Organized
{Low fill ratio)




annel segments

= Characterized h?‘%ﬂ:‘:’tu :

- Can be described aSaBEhannel belt” : 3 :
- Commonly constrained Dy levee or slope-valley » Characterized by generally lower sinuosity
walls = Typically spread over a broader area




Organized vs. Disorganized Channel Complexes - Summary

Disorganized

« Preferential preservation of channel axis facies
« Sharp-based as well as sharp topped sandstones

Organized l

» Preferential preservation of channel margin to off-axis facies
« Sharp based and gradational-topped sandstone

87




West Africa




"Slope Valley” Architecture - each containing channel complexes l




"Slope Valley" Architecture

MNote that successive slope
valleys follow similar paths ‘
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LARGE TURBIDITE CH

Terminal fan - populated
with weakly-confined
channels (sand-rich)




Turbidity Flow
lingamerits

Turbidity Row

lineaments

Optical stack

Large channels
(containers) -
populated with
weakly-confined /
channels (sand-rit




“Joshua” Channel — Gulf of Mexico

BN Florida

Slope
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Sea Floor
DeSoto Canyon Area,
Gulf of Mexico

Base map courtesy of TGS Nopec



‘ Leveed Channel Time Structure I

Reliet from Channel ndge to basin plain: ~ 65 m




Basin Floor Leveed Channel System

5 = 10

* Channel Belt Slope =~ ().32

* Channel Thalweg Slope =

* Channel sinuosity = 2.31




PETEpEﬂtivE- View of Late B ) Channel belt relief above

basin plain = ~ 65 m

Pleistocene Leveed Channel




Time 1:

High fluvial discharge (Mississippi), Significant sediment provided by
source area (fluvio-glacial)

“Slope Valleys”™ form and sand-rich
turbidite systems characterize the

[Ty PR P
23 SR rroor

« ~ 18 kybp

« [ aurentide meltwater directed
down Mississippl River

= High discharge into deep-water




Time 2:
Ice retreat reveals drainage divide - glacial meltwater and associated
sediments shunted out Mohawk/Hudson drainage - low sediment flux to
Gulf of Mexico slope and basin floor

Deeply incised Hudson
valley across the shelf

b

-

Ice front retrea E

Underfit sand
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* ~ 18 kybp * ~ 12 kybp PtV ulf rjf |"'h-."-i.|t'u i
« Laurentide meltwater directed + Laurentide meltwater directed e L RS

down Mississippl River down Mohawk/Hudson River

= High discharge into deep-water * Low discharge into deep-water




Time 3:

Renewed glacial advance; Mississippi River again receives significant
?fedfment rom glacial outwash - high sediment flux to slope and basin
oor

Ice front retreata

N eyS it -
e~ 18kybp  wyall®’ o ~ 12 kybp UMY e ~ 11 kybp ove’
* | aurentide meltwater directed » Laurentide meltwater directed » [ aurentide meltwater re-directed
down Mississippi River down Mohawk/Hudson River down Mississippi River
= High discharge into deep-water » Low discharge into deep-water +* High discharge into deep-water




x| Honzon Shee 104 4
Late Lowstand Il — High discharge from Mississippi system

[Laurentlde ice sheet dralnage nut the Mlsslsslppl Rwer] overfit channel

Late Lowstand | — Low discharge from Mississippi system
[Laurentlde ice sheet drainage out the Et Lawrence River] underfit cf

. - 53 __l‘{ - e
q a}. LRt h‘* o
dﬁ one kr km , T Horizon Slice 304 :L-_ gy Xr
Early anatand ngh discharge from Mlsslssmpl system [Laurentlde ice sheet
drainage out the St. Lawrence River]








































.eveed Channel Meander Loop Evolution
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Horizon Slice 172 - Horizon Slice 176
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Deep-water
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Late Miocene (?) Leveed Channel System
West East
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Canyons

and Slope
Valleys




* Turbidity flows not fully confined by walls
« External levees common

» Turbidity flows nearly full confined by walls
- External levees uncommon
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Mississippi Canyon Fly-over
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Canyon Morphology

Case study: Gullies along canyon wall

Gullies

D | .




Canyon Morphology

View to one side of canyon margin




Canyon wall: Note morphology change at slope 340m isobath




Canyon wall — note morphology change at 340m isobath
340m sobath
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Canyon wall — note morphology change at 340m isobath
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Dip Profile

120m isobath (shelf edge)
340m isobath
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Mississippi Canyon Gradients
Fill Top vs. Thalweg "4
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Slope Channels




Sea Floor
DeSoto Canyon Area,
Gulf of Mexico

Base map courtesy of TGS Nopec
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Key issues:

* Fill process
« Fill lithology
+ Stratigraphic trap mechanism

Aspect ratio = ~8:1




Maximum canyon relief = ~300m
Canyon width = ~2km

Slope of canyon floor = ~1°
Slope of canyon fill = ~4.2°
Slope of adjacent shelf

clinoforms = ~3.5°
Canyon oriented nearly
orthogonal to regional shore
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« Maximum canyon relief occurs at
shelf edge

Equilibrium gradient associated
with turbulent flow is less than
that associated with mass
transport or plume sedimentation

Seaward progradation
characterizes canyon fill
architecture
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~Canyon to Basin Floor Transition
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Equilibrium Gradients
Associated with Different
Processes

Base
continental

% for shoreface processes than for fluvial processes









Canyon depth = ~110m

Canyon is flat-floored indicating that equiliBFRUREg!
has been achieved and lateral cutting has







Turbidite deposits at canyon base
* Most of canyon mud-filled

+ Canyon fill characterized by
multiple cut and fill




Turbidite deposits at canyon base
* Most of canyon mud-filled

+ Canyon fill characterized by
multiple cut and fill




Turbidites at base of canyon
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= Turbidite deposits at canyon base

+ Most of canyon mud-filled

« Canyon fill characterized by
multiple cut and fill




Canyon fill in multiple stages
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Canyﬂn head

W Straight channel elements Sinuous channel elements

Sinuosity = 2.19

Upper canyon fill Middle and distal basal
dominated by mass canyon fill dominated by ———
transport processes turbidity current processes

» slump/slide/debris flow deposits * turbidite deposits
» relatively poor reservoir facies * good reservoir facies




Canyon fill processes

Canyon head




Canyon fill processes
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Opfical stack 80ms
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Canyon fill processes

Slump scars |
Horizén slice
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Turbidite Geomorphology Summary g
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Overbank Deposits

* Sediment waves
s Crevasse splays
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Potentially Prospective
Overbank

Confined Channel Flow

Overspill

Flow Stripping
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Turbidite Channels and Associated Levees




Turbidite Channels and Associated Levees
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Turbidite Channels and Associated Levees




Turbidite Channels and Associated Levees




Turbidite Channels and Associated Levees

Levee Top

Levee base




[ 8 ot ]
‘.-'l' L

Saw = £rijlgk Splays / Sediment Waves

4/ \Nitelaty to Channelized Flow

Nl 42 4 L) AT



Sediment Waves Associated with
Leveed Channel Overbank Areas

Overpank Sediment
Waves
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Terminal Lobes



Seismic Traverse Along Levee Crest
(Datumed at Top Levee)

I
Seaward

Dt.crcasm Levee Height
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Levee Height and “Effective” Turbidity Flow
Height from Proximal to Distal

Total Flow Height Sand:Mud

(1.e., Height of low-density + high density columns)
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Pleistocene Leveed Channel
Reflection Amplitude Extraction
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Paired Terminal Lobe and Channel-Levee Complex
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Turbidite Fan - Distributary Channel Complex (Oligo-Miocene — GOM)
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Weakly-Confined Turbidites on Lower
Slope and Basin Floor

Amplitude extraction from
two arbitrary planes
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Weakly-
Confined
Turbidites on
Lower Slope
and Basin
Floor
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Turbidite Geomorphology - Conclusions
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Top of turbulent cloud

\ MO levees
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Muddy part of turbidity current

Sandy part of turbidity current




Turbidite Geomorphology - Conclusions

Top of turbulent cloud

\ MO levees
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= Sweet spot

- +  Widespread sand deposits
= + Amalgamation of sand bodies more likely
i + [Best reservoir quality

Muddy part of turbidity current

Sandy part of turbidity current




Horizon Slice
Seismic Expression of Weakly Confined Channels
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Horizon Slice
Seismic Expression of Weakly Confined Channels

ptical stack - 20 slices
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Gulf of Mexico — Leveed Channel Feeding Terminal Splay/Lobe
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Crevasse Channel Transect

North Leveed Channel South




Distributary Channel Complex Transect
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Terminal Splay Top - Dip Azimuth Map
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Terminal Splay Tnp - Dip Azimuth Map

B VT AN W




Deep-water Turbidites — Black Sea




Deep-water Turbidites — Black Sea

Shallow Fan 1a

Horizon amplitude extraction




Deep-water Turbidites — Black Sea

Transport direction
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Channels <100 m wide Frontal Splay ~65 m thick
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Stratigraphic Architecture




Basin Floor Turbidites

200 msec




Leveed Channels and
Linked Frontal Splays
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Leveed Channel 1




Deep-Water Turbidites — Barents Sea

Clinaform Iangth =~ 2-4km
Clinoform dip = 3-4°




Deep-Water Turbidites — Barents Sea
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Clinoform length = ~ 0.6 - 1.2 km
Clinoform dip = 4°




Deep-Water Turbidites — Barents Sea

Terminal lobe

Transition
Point
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Deep-Water Turbidites — Barents Sea

Transition
Point

Terminal lobe

Weakly confined
channels
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Mid Miocene Basin-Flgbor. Turbidite S§8tem
e 45 e

Mote marked decrease in
sinuosity at transition point

Mote distributive channel pattern
of individual elements down-
system from transition point
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Taranaki Basin, NZ




Mid Miocene Basin-Floor
Turbidite Terminal Lobe

l[aranaki Basin, NZ

Arawa-1




Mid Miocene Basin-Floor
Turbidite Terminal Lobe




Turbidite System from LSS _
Proximal to Distal f -~ g . Transition Pg
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The presence of MTDs in proximal canyon locations suggests
turbidite initiated as mass failure rather than hyperpycnal flow




Mass Transport Deposits




Gravity Flow Deposits

Mass Transport Deposits Turbidite Deposits.

Mo internal Partial internal Completg internal
deformation deformation deformation \

Mud flow




Eastern Gulf of Mexico
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Mass Transport Deposits (MTD's)




Mass Transport Deposits

Turbidite Channel




Mass Transport Deposits
(with Turbidite Channel)




«What do NMTD’s look like?

Sub-Aerial Mass Transport Complex




Slump scar

Reverse faulting

Compression
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Frictional drag = f (slope gradient, internal cohesion)




Rheology - Flow Processes

 Laminar flow - at flow base remain at base

* Grooved / striated base * Smooth base




MTD’s can be large...
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Sea floor offshore South America




Sea floor offshore South America




Mass Transport Ori

Sea floor offshore South America




Mass Transport Originating at Upper Slope
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MTD’s can be large...

- Slump Scar
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Basin Floor

Slump Scar

Scar Characteristics
Relief: 45 m

Width: ~16.4 km
Length: ~52 km
Area: 916 km?
Volume: 41.2 km3




MTD’s can be large...
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MTD’s can be small...
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Debris Flow Deposit
Gulf of Mexico




one km

"Opportunistic” MTD
Fill of Unfilled
Turbidite Channel

one km




Compressional Architecture
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Mass Transport Deposit Derived from the NNW

Transport direction

Distance from shelf edge: ~250km




Thrust Faul




Plowing effect of transported mass
__ transport debris
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Flow Direction




Short-Distance Mass Transport - Slide
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Note compressional structures




Short-Distance Mass Transport - Slide




Short-Distance Mass Transport - Slide
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I msee

Flow D

MTD [Lobe/Channel

five km
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Debris Flow Erosion

I msee

Flow D{Edssiey




Flow Direction




Vertical Rehet: ~240 m

— Maximum Width: ~12.5 km

Flow Direction
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Mass Transport Deposit

NOote erosional scour (grooves)

Substrate erosion
and bypass
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Mass Transport Deposit — Axial Section

Plawing beaqins
dpPEnoX mately ere

Basinward




Mass Transport Deposit — Transverse Section




Mass Transport Deposit with
Compressional Toe-Thrusts Near Terminus

Miocene - Makassar Strait




Mass Transport Deposit with

Compressional Toe-Thrusts Near Terminus
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Mini-Basin with Two Entry Points (MTD’s)

., Y,
'qu:l\._.}

o i

Thrustfaults Sev. -
N, SRR




Mini-Basin with Two Entry Points
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Mini-Basin with Two Entry Points




Thrust Faul




mn, and flow discharge increase
ncorporation of “country rock”




Rheology — Flow Processes

~= » “Plowing”, compression, and flow discharge increase
' down-system by incorporation of “count
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Rheology - Flow Processes

“Plowing”, compression, and flow disch'a[gefincfease
“country rock”
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Faulted "Country Rock” Distal
to mass Transport Deposit
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Striations and Grooves;

Erosion at Base
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Erosion at base of mass transport deposits

Mass transport deposits

Erosion at base of mass transport

Mass transport deposits deposits

Offshore eastern Canada




Erosion at base of mass transport deposits
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Erosion at base of mass transport deposits
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Erosion at base of mass transport deposits

Offshore eastern Canada




Offshore eastern Canada
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Erosion at base of mass transport deposits

Ciffshgre aastbriy Canana




Mass Transport Grooves - Brazil




Mass Transport Grooves - Brazil
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Mass Transport Grooves - Brazil




Mass Transport Grooves - Brazil




Mass Transport Grooves - Brazil




Grooves at Base of Salt




Grooves at Base of Salt




Grooves at Base of Salt










Sediment Transport Direction — Grooves Indicate Multiple Events

Approximate base of slope

Divergent grooves indicate flow direction




Sediment Transport Direction — Grooves Indicate Multiple Events
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Transect Through Erosional Remnant

r

Mote: thrust faults within erosional remnant
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Transect Through Erusmnal Remnant
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Base of Channelized Debris Flow Deposit
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Debris Flow; Base & Top

five km




Mass Transport Deposit — Basal Grooves
and Rugose Top
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Horizon slice
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RANSPORT DEPOSITS — SLIDE

Reflection a_ih;ﬂitude (interpreted horizon) — not illuminated
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MUDSEQNUERLYING MTD — CO-RENDERED WITH MTD
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Sea-Floor "Plucking” by Mass Flows

—

= Buried surface of weakness within the substrate (e.g., within a
condensed section)




Sea-Floor "Plucking” by Mass Flows

Megative pressure gradient

Incipient failure




Sea-Floor "Plucking” by Mass Flows

Section "sucked” up from substrate

Low pressure
il #: o

High pressure




Rugosity at Top of Mass Transport Complex
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Rugosity at Top of Mass Transport Complex

one km
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Conclusions




Relative Sea Level and
Deep-Water Depositional Styles
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