
Reservoir Distribution on a Salt-Influenced Deep-Water Slope: Santos Basin, Offshore Brazil* 
 

Clara R. Rodriguez
1
, Christopher A-L. Jackson

2
, Atle Rotevatn

3
, Rebecca E. Bell

2
, and Malcolm Francis

4
 

 

Search and Discovery Article #11049 (2018)** 
Posted January 29, 2018 

 
*Adapted from oral presentation given at AAPG/SEG 2017 International Conference and Exhibition, London, England, October 15-18, 2017 

**Datapages © 2018 Serial rights given by author. For all other rights contact author directly. 

 
1Basins Research Group (BRG), Department of Earth Science and Engineering, Imperial College London, United Kingdom (mailto:c.rodriguez11@imperial.ac.uk) 
2Basins Research Group (BRG), Department of Earth Science and Engineering, Imperial College London, United Kingdom 
3Department of Earth Science, University of Bergen, Bergen, Norway 
4WesternGeco, Schlumberger, Schlumberger House, Gatwick, United Kingdom 

 

Abstract 

 

Salt tectonics controls reservoir distribution, trapping development, and hydrocarbon migration in salt-influenced basins. It is therefore critical 

for the oil industry to understand how sediment interacts with salt in such basins. Previous studies in the Santos Basin, offshore Brazil suggest 

that most clastic sediment was trapped behind the ‘Albian Gap’, a salt-controlled, intra-slope depocentre. As a result, no significant post-salt 

deep-water exploration has been conducted on the assumption that little or no clastic sediment was dispersed basinward. In this study we 

challenge this notion by integrating 3D seismic and borehole data to determine the distribution and types of deep-water reservoirs of the 

previously underexplored post-salt sequence. We identify six main seismic facies types within the post-salt sequence, which we relate to the 

following deep-water depositional elements: (i) channels, (ii) levees, (iii) lobes, (iv) mass-transport complexes (MTCs), and (v) background 

deposits. We recognise three main tectono-stratigraphic phases during deposition of the post-salt sequence. During the first phase 

(Turonianmiddle Campanian), channels, lobes, and MTCs were confined within proximal minibasins and to the hanging walls of landward-

dipping, salt-detached listric faults. During the second phase (middle Campanian-Maastrichtian), channels and lobes eventually filled and 

bypassed proximal minibasins, with deposition then occurring further downslope in distal minibasins. In these distal minibasins, salt-induced 

syn-depositional seabed deformation, caused: (i) channel diversion around salt-cored highs; (ii) asymmetric levee deposition, and uplift and 

rotation of levees on minibasin flanks; (iii) lateral channel migration, expressed in the form of lateral accretion packages (LAPs); and (iv) 

confinement of lobes. During the final phase (Maastrichtian-to-middle Oligocene), continued rise of proximal salt walls dissected previously 

deposited deep-water systems. In addition, diapir- and shelf-edge sourced MTCs filled the minibasins, and locally capped and spilled across 

flanking salt walls. These results have implications for post-salt hydrocarbon prospectivity in the Santos Basin, with a range of reservoir types 

and trapping styles being developed in this previously underexplored interval. In addition, the results of our study can be applied to other 

basins, where syndepositional salt-induced seabed deformation controls reservoir deposition and architecture. 
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Salt-dominated slopes

Key controls on reservoir distribution and architecture:

• Nature of deep-water depositional systems 

• Salt-related structural styles along the slope 

• Timing of deposition relative to salt-induced seafloor deformation

Sediment

supply



Salt-dominated slopes

Santos Basin, offshore Brazil

Modified from Riddle et al. (1995)

Auger Basin, Gulf of Mexico

Modified from Booth et al. (2003)
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Brazil Present-day topography  and  bathymetry

South 
America

Dataset: 3D time-migrated seismic volume (20122 km2 )                
8 wells (well markers, lithology)

Aim: Investigate evidence of deep-water clastic deposition
Document key controls on reservoir distribution and architecture.
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No exploration wells have targeted post-salt, deep-water 
reservoir in the Santos Basin, offshore Brazil.

Why?
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Modified from Jackson (2012), Modica & Brush (2004)
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Modified from Jackson (2012), Modica & Brush (2004)
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Modified from Jackson (2012), Modica & Brush (2004)
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Minibasin structure and stratigraphy Post-salt thickness distribution
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Minibasins seismic facies and depositional elements
Seismic 

stratigraphy 
Seismic 

geomorphology 
Seismic 

stratigraphy 
Seismic 

geomorphology 



Phase 1

KEY 

O d t 
\ active salt-cored 

epocen er \ faults 

o sa lt at seabed (during deposition) 

o sa lt below seabed (during deposition) 

lobes 

/ channels 

[ Unit 2 ] 

5 km 



Phase 2

[unit 3a] 

') active salt-cored 

salt at se b ' faults lobes 
a ed (duri d J h salt bing eposition) / c annels 

e ow seabed 
Skm 



Phase 2

\ active salt-cored lobes 
\ faults /' 

salt at seabed (during deposition) 

D 

[Unit 3bj 

~ 
\ C3 ~ 

~ r----.-
I > '\ jpornf'o,1 , \ 1\\ 



Phase 2

D 

[Unit 3b] 

O depocenter \ active salt-cored 

_~ __ -==::::::::~::l.1:::L1 1 D salt at se b \ faults lobes a ed (dur' d /' h o salt bel "8 eposition) c annels 
ow seabed/buried (dud d .. ng epOSltiOn) 

KEY 



Phase 2



A B

C

Phase 2

I 25km KEY o depocenter ~ active salt-cored 
D salt \ faults 11 lobes 

at seabed (d . / D salt b I unng deposition) channels 

e ow seabed (d . unng deposition) 

5km ~ 



Phase 2

I 25km I 
KEY 

11 
~~ 

present-day I 

~ 
sa t-cored structures 

subma rine ch annels 

/ confined d epositionallobes 

/ salt-cored faults 

, 
sal t-cored fold s and anticlines , 

proximal overfil l 
minibasins ed 

M 

I \ 

\ 



Lateral and frontal confinement 
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Phase 3

• Proximal minibasin are still actively subsiding

• Cessation of clastic deposition with channels and lobes

• Initiation of widespread MTC emplacement
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Exploration significance

Salt-related controls led to:

• Changes in the geometry and distribution of deep-water depositional elements

• Development of potential structural and stratigraphic trapping (fault-block traps, onlap, turtle anticlines) 



• Reservoir-prone units: channels, lobes and to a lesser-extent levees

• Seals: Background deposits such as slope mudstone, salt and mud-rich MTCs

• Key risks: Migration due to the thick, very low permeability salt. Welding can facilitate migration. 

• Risks associated to MTCs.

Exploration significance



Take-away message:

The post-salt sequence in central deep-water Santos Basin may have 

exploration potential, 

Distal analogues of the Merluza field in the Santos Basin and the 

Campanian and Maastrichtian deposits in the Roncador field in the 

Campos Basin. 

Fault-block trap

Pinch-out towards salt-cored highs

Exploration significance




