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Drilling	  the	  South	  Atlan0c	  
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Niger	  transform	  Margin	  
Pre-‐840	  (Wagner	  et	  al)	  

Falkland	  Plateau	  Dri;s	  
Pre-‐864	  (Peck	  et	  al);	  <5	  Ma	  

Drake	  Passage	  
Pre-‐847	  (Weber	  et	  al);	  Plio/Pleisto	  

Brazil	  Margin	  
Pre-‐801	  (Junjum	  et	  al)	  

Equatorial	  Atlan0c	  Gateway	  
Pre-‐864	  (Dunkley	  Jones	  et	  al)	  

Ac0ve	  drilling	  proposals	  in	  the	  
South	  Atlan0c	  (Feb	  2014)	  

Primary	  Target:	  
Cretaceous-‐Paleogene	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



!  ! ! !Area of ! ! !Fraction of global excess !
! ! ! !total ocean (%) !carbon burial (%)!

Tethys ! !12 ! ! ! !13!
South Atlantic !1 ! ! ! !16!
Southern Ocean !4 ! ! ! !19                 !
                             28 ! ! ! !48!

Excess carbon burial 
occurred preferentially 
in young ocean basins 
surrounding Africa and 
S-America (Gondwana 
break-up)!

Enhanced carbon burial in the Cretaceous: a 
modelling perspective!

McAnena et al. 2013, Nature Geosciences!
model from Flögel et al. (2011), EPSL 	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Opening of S Atlantic/Southern Ocean Gateway and 
initial flooding of northern sub-basin!

Palaeo-maps from odsn.de!

130 Ma!

120 Ma!

Torswick et al. 2009 (Geophys J Int); Dalziel et al. 2013 (ESR)!

110 Ma!

Walfis/Rio 
Grande 
Ridge!
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Torswick et al. (2009)!

Southern Ocean - 
S Atlantic Gateway!
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Paleo-Equator

Crustal separation in the late Aptian
(Gradstein et al. 1995 time-scale)

Probably still many obstacles to open circulation 
until late Albian-Cenomanian (100 Ma)

115 Ma

Interpolated plate motions
(Hay et al., 2000)

No palaeomagnetic control within
„Cretaceous Quiet Zone“ (120-80 Ma)

Plate reconstructions for the Cretaceous opening of 
the Equatorial Atlantic

SOUTH
AMERICA

ODP	  Leg	  207	   ODP	  Leg	  207	  

Wagner and Pletsch, 1999, Geological	  Society	  of	  London,	  Special	  PublicaNon	  153	   !



Demerara	  Rise	  
Leg	  207	  

Ivory	  Coast/Ghana	  
Leg	  159	  

ODP 959!
Deep Ivory Basin!
(in the gateway)!

ODP 1261!
Demerara Rise!
Exit of gateay!

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  

Compilation from Dunkley Jones, Dickson, et al. (2014); IODP pre-864 !
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Brazil	  ArgenNna	  Margin,	  Black	  Shales	  and	  Microbiology	  

Microbiology/paleocoeanography	  program	  that	  will	  access	  Mesozoic	  and	  Paleogene	  age	  
•  Determine	  whether	  subsurface	  life	  is	  acNve	  or	  preserved	  through	  lipid,	  molecular	  and	  

acNvity	  studies.	  
•  Understand	  the	  usage	  of	  carbon	  by	  subsurface	  microbial	  communiNes,	  including	  organic	  

rich	  layers	  of	  shale	  to	  understand	  how	  burial	  and	  usage	  coexist	  and	  if	  breakdown	  of	  shale	  
influences	  the	  deep	  biosphere	  

•  Enhance	  the	  understanding	  of	  the	  mechanisms	  and	  biogeochemical	  impacts	  of	  Oceanic	  
Anoxic	  Events	  and	  deposiNon	  of	  organic	  ma[er-‐rich	  black	  shales.	  

•  Reconstruct	  the	  evoluNon	  of	  the	  incipient	  South	  AtlanNc	  basin	  from	  the	  perspecNve	  of	  
the	  Brazil	  and	  ArgenNna	  margins.	  

Four	  sites,	  2	  new	  sites	  in	  the	  ArgenNne	  Basin	  and	  Margin	  and	  reoccupaNons	  of	  successful	  
DSDP	  Sites	  in	  the	  Brazil	  Basin	  and	  Sao	  Paulo	  Plateau	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  





840	  –Pre	  
Niger	  Transform	  Margin)	  

Cretaceous	  Gateway	  opening	  and	  modern	  
deep	  biosphere	  dynamics	  of	  an	  ac0ve	  

petroleum	  system	  	  

Proponents	  
Tom	  Wagner	  (Newcastle),	  Jennifer	  Biddle,	  Sascha	  Flögel,	  Ian	  Head;	  Peter	  Hofmann,	  
Casey	  Hubert,	  Christopher	  Junium,	  Mark	  Leckie,	  ChrisNan	  März,	  Ellen	  MarNn,	  Dick	  
Norris,	  Jeremy	  Owens,	  Julio	  Sepulveda,	  Sadat	  Kolonic	  and	  Eric	  Allison	  	  (Shell,	  Nigeria)	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Primary	  science	  quesNons	  
•  Linking	  paleo-‐environmental	  studies	  with	  cugng-‐
edge	  research	  of	  an	  acNve	  petroleum	  system	  
–  Timing	  of	  the	  opening	  of	  the	  Cretaceous	  Equatorial	  
AtlanNc	  and	  the	  Rio	  Grande-‐Walvis	  Ridge	  gateways	  and	  
their	  consequences	  for	  global	  biogeochemical	  cycles,	  black	  
shale	  formaNon,	  tropical	  precipitaNon/weathering,	  and	  
the	  evoluNon	  of	  marine	  biota.	  

–  Constrain	  the	  petroleum	  system	  deep	  biosphere	  by	  drilling	  
immature	  Cretaceous	  (source)	  and	  TerNary	  (reservoir)	  
successions	  including	  fluid	  migraNon	  routes	  from	  deeper	  
buried	  source	  units	  –	  thereby	  encompassing	  major	  
components	  of	  an	  acNve	  petroleum	  system.	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Secondary	  science	  quesNons	  

•  Miocene-‐to-‐Modern	  secNons	  to	  contribute	  to	  the	  
earth	  system	  context	  for	  a	  tropical	  W-‐African	  
perspecNve	  on	  
– EvoluNon	  of	  equatorial	  upwelling	  
– Hominin	  evoluNon	  (NRCs	  ‘Around	  Africa’	  iniNaNve:	  
Understanding	  climate’s	  influence	  on	  hominid	  
evoluNon)	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Proposed	  drilling	  area	  

Shell,	  confidenNal	  informaNon	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Lithological	  logs	  from	  three	  wells	  of	  
the	  Benin	  Basin	  	  

Olabode	  &	  Adekoya,	  2008	  	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Seismic	  dip	  and	  strike	  lines	  from	  
western	  part	  of	  the	  Benin	  Basin	  	  

Shell,	  confidenNal	  informaNon	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Milestones	  
•  Pre-‐proposal	  developed	  in	  partnership	  with	  Shell	  Nigeria/

Nigerian	  DPR,	  in	  2013	  	  
•  Pre-‐proposal	  approved	  by	  PEP,	  end	  2013	  
•  PotenNally	  idenNfied	  to	  develop	  into	  a	  Complementary	  

Project	  Proposal	  (CPP).	  	  
•  Current	  status:	  MoU	  dran	  from	  Shell	  Nigeria	  ready	  to	  be	  

forwarded	  to	  IODP;	  once	  approved,	  assessment	  of	  Shell	  
database	  to	  idenNfy	  precise	  drilling	  locaNons	  

Next	  steps:	  
•  Submission	  of	  main	  proposal:	  April	  2015	  (targeted)	  

840	  –Pre	  
Niger	  Transform	  Margin	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Pre-864 
Equatorial Atlantic 

Gateway 
(Pernambuco Plateau)  

Origin, Evolution and Palaeoenvironment of 
the Equatorial Atlantic Gateway 

Lead	  Proponents	  
Tom	  Dunkley	  Jones	  (Birmingham),	  Alex	  Dickson	  (Oxford)	  as	  lead	  PIs	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Pre-864	  



Pernambuco	  Plateau	  -‐	  
Main	  science	  ques0ons	  

(i) Timing and oceanic-source of the South Atlantic flood 
event and use post-flood water-depth estimates to constrain 
models of depth-dependent lithospheric stretching; !
(ii) Multi-proxy records of tropical climates under conditions 
of extreme warmth; !
(iii) Test the resilience of tropical ecosystems to major 
environmental perturbations (OAEs, K/Pg, PETM);!
(iv) Deep biosphere communities in regions with extensive 
deeply-buried organics.!

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Pre-864	  
Pernambuco Plateau 	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Pernambuco	  Plateau	  
drilling	  targets:	  

•  Top Albian/base Cenomanian marine incursion!
•  Expanded Late Cretaceous and early 

Paleogene hemipelagic marls for multi-proxy 
climate record!

•  Microbiological, pore-water and sediment 
sampling down to and through eq. Atlantic 
expression of OAE2!

Main challenges:!

•  Correlation of 
confirmed 
lithological units to 
seismic lines;!

•  Industry 
supported 
needed !!

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Pernambuco Plateau  
Strong	  industry	  engagement	  secured	  

•  NaNonal	  data	  repository	  (Bdep)	  
providing	  historic	  seismic	  data;	  

•  Recent	  ION	  GX	  survey	  of	  
Pernambuco	  Plateau;	  

•  Industry	  co-‐investment	  in	  site	  
survey	  (spot	  coring),	  seismic	  
acquisiNon,	  data	  integraNon	  and	  
scienNfic	  drilling.	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Milestones	  
•  IODP-‐BEM	  workshop	  (Maresias	  –	  Sao	  Paulo,	  4-‐6	  Feb	  2014)	  	  
•  Pre-‐proposal	  developed	  April-‐May	  2014	  at	  Birmingham	  

meeNng	  ,	  with	  strong	  BG	  Group	  contribuNon	  
•  Pre-‐proposal	  recently	  submi[ed	  to	  IODP	  
•  IdenNfied	  as	  potenNally	  Complementary	  Project	  Proposal	  (CPP)	  
Next	  steps:	  
•  Pre-‐proposal	  to	  be	  assessed	  by	  PEP,	  end	  2014	  
•  Submission	  of	  main	  proposal:	  April	  2015,	  depending	  on	  PEP	  

feedback	  

864	  –Pre	  
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ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



•  Better constrain (and predict) geological and climatic boundary 
conditions for source rock formation on the conjugate Atlantic continental 
margins!

•  High resolution records of tropical (monsoonal) and subtropical (trade 
wind) forcing during greenhouse conditions!

•  Improved understanding of internal heterogeneities of black shale units 
– critical variables of unconventionals (shale gas/shale oil)!

•  Linking deep biosphere, subsurface source rocks, and producing HC 
systems!

•  Testing Rift Scenarios for evolution of passive margins (depth-
independent vs depth-dependent stretching models)!

What	  can	  we	  expect	  from	  these	  
new	  South	  Atlan0c	  proposals	  ?	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  



Drilling	  the	  South	  Atlan0c	  Cretaceous	  is	  on	  a	  good	  way…	  but	  
further	  detailed	  planning	  is	  essen0al	  to	  realize	  mul0ple	  

drilling	  legs	  in	  17/18	  
	  

Industry	  support	  will	  be	  essen0al	  to	  realize	  this	  program	  

Niger	  transform	  Margin	  
Pre-‐840	  (Wagner	  et	  al)	  

Pernambuco	  Plateau	  
Pre-‐864	  (Dunkley	  Jones	  et	  al)	  

Brazil	  Margin	  
Pre-‐801	  (Junjum	  et	  al)	  

Falkland	  Plateau	  Dri;s	  
Pre-‐864	  (Peck	  et	  al);	  <5	  Ma	   Drake	  Passage	  

Pre-‐847	  (Weber	  et	  al);	  Plio/Pleisto	  

Primary	  Target:	  
Cretaceous-‐
Paleogene	  

ECORD	  ILP	  mee,ng	  –	  Edinburgh,	  11-‐12	  June	  2014,	  Thomas	  Wagner	  (Newcastle)	  


