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Three Rivers and Two Source Rocks
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Guyana to Brazil South America
-- Outcrop Geology + Offshore Gravity

Free Air Gravity from Sandwell 1997

Energy and Geoscience Institute University of Utah 2003
Geology from Commission for the Geologic Map of the World



Guyana/Suriname Basin, Two Source Rocks, Atlantic Basin Regional Analogs

DSDP Leg 207 Demerara Rise

Mid-Cretaceous Black Shale + Oceanic Anoxic Events Erbacher et al 1996

Sea Level

PLANKTIC ~ NANNO- 87,/ 86, 13, PLANKTON EVOLUTIONARY EVENTS
FORAM  FOSSIL Str/Sr °Capy SEALEVEL catoapSecionand xinctin) Lie 57 g, 8o s, s, Eimearic Cyoies &
Ma AGE BIOSTRAT BIOSTRAT o7072 0.7?73 7074 oq7s 1 2 3 4 Fall Rise N ANNOFOSSILS FORAMINIFERA RADIOLARIANS Ma Age Events o707z 0.7073 0.7074 0.7075 ' 2 S 4 F,: camenes En“dmﬂn.se
z WCSIEE K magni = Ontong Java & from Erbache etal,, 1986 > _ — L n L
Aol W22 ‘ 4 Z SaTois A w
92 1 g - = ! |
2 0 |} AT . °2
oq e bl s E ogronwar = 090_Turonian OAE-2 or 2 ™
1 R cushmani | L2um extinction - =
i ER e =
9 =rmasi— - - | O | L 26 §
T W R. brotzeni : a8 = -
s R appenninica | (NC10). e o Brcistroferme- | T g 098 A|b| an 100 —|
| A coanet - | DY | < - o
1024 (@] g [ subticinen. 1€ "Toolebuc D = 102 — = .
z| & A s 1038
1044Z | | & " i) ~ 104
a - “ -
13le NCaA . J ~T5 b 2 @
16123 ) Noa . ) 106 3
E| 7 pimua — q < ~ 108 £
1084 | 5 -
' ~
P, cobmnain &5 | "L canhardt®
NCse <) o firess .
oy 3 o ==l 5| 108 L Albian OAE-1 1o 5
= 2t aiwsoine —r— |
o — L I e ~ | O i
T. bejaouaensis ln(c)cn.:‘od .ﬁggb v 110_Apt|an S&'t/B asalt 14 —
W42z | [ A shorvim cydes e | =~ = |
4| LN o Prodution ) e A= | B
161 7| 6 aberanus | "R o o OAE? = —
1 18—% G farreolansis NCT & ayetal /_i‘ D 18 - <C
£ . itsariss o quel LS 120 e -
122-_§ COOH |y e | NovaCanton —| "4 | 122 — == TROUGH |
s nese||| Trough e i v | g
1] X ( Ettecherand 124
1 o 1 MI“. 1997 1 fre " Bmfwor flll.. 1‘96877th Haq !ll‘l. 1988—| Thurow, 1667
26 25 24 23
d°c
-
= .
Example: Packaged play OAE 1A, Mesozoic of N. GoM Maturity, Ro Vs Depth m BML
0.0 0.5 10 15 20 25 3.0 35 40 45
s & & . 03 04 0% 06 07 08 09 10 0 Immature Early Oil Late Oil
OAE form seismically-resolvable stratigraphic e 0 inin we | . e
Sequence Stratgraphy- _ coate oo Depth BML M Vs Time BML Sec | - =
breaks that can be mapped over hundreds of = i new | 3 o | e
2 Texas 3 I 16101 R #6101 Ro 1000 o) [s] & e
1 i 1000 = #6101 Ro *6L01 o A2-1T Cretaceous = i 05 bl 38
km?. Event recovery reefs with grainstone i = woiw vk ol < | e
o s w Y21k + Exoon Canje Basin Model w .-f,‘_’ & NCO1BML Temg/Depth
aprons are also easily imaged. o - I e o |+ wren
2000 = o 2000 « E | s
n x n + tmeieims
- 5 ' o gl it
° o I ‘Abarv-lTCretace’Js - oy NCO-1 BT D)
3000 mmm m— m— ————— — © o (o — — — — —— —\— — S~ i e
3000m BML Oil | A e | " Lower Cretaceous + Jurassic Trend
II. : 3 |8 y= 464,331 + 422.38x + 49,307
* R?=0.9977
4000 o 4000
o«
| * | S |g_
o o ] o G ] -
5000 4800m BML Gas 5000 )
I ¢ I y =95.692x" + 83987x - 0,0377
R =0.9985
6000 Immature Early Oil | Late Oil 1 Gas Tertiary + Upper Crbtaceous Trend
6000




= 2

e T e

=)= S e e e e

G St

|

A
| AV -

North Atlantic Jurassic Rift:

Carbonate Platforms around Oceanic Crust
South Atlantic Cretaceous Rift:
Compression/Fold Belt i
Aptian Demerara Deltaic System in Suriname =Y Scale = 1.1500000
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1-1’ Regional Well Cross Section Guyana/Suriname

River Systems:

Demerara Aptian, 110 Ma
Berbice Upper Cretaceous, 87 Ma
Amazon Miocene/Pliocene, 10 Ma

Source Rocks:

OAE-1 Lower Albian, 108 Ma |~
OAE-2 Turonian Canje, 90 Ma :
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River System:
Demerara Aptian, 125-110 Ma
Source Rocks:

OAE-1 Lower Albian, 108 Ma

| Aptian Demerara Deltaic System _
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River System:
Berbice Upper Cretaceous, 87 Ma
Source Rocks:
OAE-2 Turonian Canje, 90 Ma

~ Upper Cretaceous Berbice Deltaic System ;
Berbice Clastics Mature OAE-1 Source, Cenomanian/Turonian Source OAE-2, Thick Campanian/Maastrichtian Reservoirs




Early Rift Shoulders Focus
the Drainage of the Entire
Northern part South
America through the Takatu
Graben, Guyana into the
1000m Deep Berbice
Canyon into the Deep Water
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Lower Tertiary Isochron
Low Sedimentation
Deep Water

7 Capture of the Berbice Drainage

into Numerous Smaller Drainages:
Sediment Stored in the Fluvial,
Beach and Shelf Environments;
Deep Water Low Sedimentation
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Massive Amazon Sedimentation:
Matures OAE-2 Source, Preserves
Maastrichtian/Campanian
Reservoirs with AVO, Flat Events
and Down Dip Conformance at
Water Depths that Current
Technology Can Develop

Devonian Paly in Miocene
Sediments from Both Wells

R Mapes & V Torres, ExxonMobil h ]
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River System:
Amazon Miocene/Pliocene, 10 Ma

Miocene/Pliocene Amazon Deltaic System

Amazon Sediments Transported by Shelf Currents Mature OAE-2 Source

Paleogeography | | | ~ Isopach




SW A 1/23-1X, Coronie-1, North Coronie-1 Well, Suriname
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Abary-1, Pluma-1 + Turbot-1 Wells, Guyana
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Guyana/Suriname Basin Three River Systems

Demerara
Aptian/Albian, 98-130ma

Berbice
Upper Cretaceous, 90-67ma

Amazon
Miocene/Pliocene, 10-Oma
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AE-2 Canje, 90 Ma Turonian Source Maturity Today, Post Amazon Sediments




AE-2 Canje, 90 Ma Turonian Source Maturity 10 Ma Miocene, Pre-Amazon Sediments




OAE-1, 108 Ma Lower Albian Source Maturity Today, Post Amazon __S_edimepts
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-Amazon Sediments
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Hydrocarbon System and Major Tectonic Events of the Guyana Basin
Three Rivers and Two Source Rocks

River Systems: Source Rocks:
Demerara Aptian, 110 Ma OAE-1 Lower Albian, 108 Ma
Berbice Upper Cretaceous, 87 Ma OAE-2 Turonian Canje, 90 Ma

Amazon Miocene/Pliocene, 10 Ma

 Demerara Clastics + Neocomian Carbonate Platform Confines OAE-1 Source to the
Deepwater of Eastern Guyana + Western Suriname
* Berbice Overburden Matures OAE-1 Source + Provides Excellent Campanian +
Maastrichtian Reservoirs
« Amazon Overburden Matures OAE-2 Source + Preserves Reservoirs for AVO, Flat Events
+ Down Dip Conformance at Water Depths that Current Technology Can Develop




