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Petroleum System Summary

Source (Material and Rocks)
Generation (Maturation)

Migration

Reservoir



Trap Types

(A Question of Seal)

e Structural

o Stratigraphic

e Other
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* Anticlinal - Rock layers folded into a dome

o Stratigraphic - Rock layers changing from a good
reservoir to non-reservoir due to change in rock
type (pinch-out), reservoir guality (diagenesis), or
removal (erosional unconformity)

» Fault - Offset of rocks such that oil and gas
accumulates in reservoir rock
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Structural Traps
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East-west seismic depth section, south Ghawar.




Regional east-west cross section.
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.acustrine, Desert, and Glacial Environments A Structural ‘Football’
(As Simple as it Gets)
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Fig. 214. Missourian sandstone structure map, Mobeetie field. From Dutton, 1982. Permission to publish by AAPG.
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A Minor Fault Complication
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Figure 8-10 Integrated fault and structure map for the 6000-ft Horizon. The darkened circles
delineate the intersection of each structure contour with the fault contour of the same elevation.



A Major Fault Complication
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Figure 8-22 An integrated structure map of a very complexly faulted anticlinal structure. Each
fault was integrated with the structural interpretation as shown in Fig. 8-21.
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Figure 4-6 A cross saction through a complex diapinic salt structure, penetrated by four vertical wells

Salt-Cored Structure

(Greatly Simplified)



Deepwater Seismic Line (Showing Affects of Diapirs)
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Fig. 219. Structure section, Painter Reservoir, Wyoming. Permission to publish by Chevron.
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Structural Traps in a Compressional Terrain



Groningen Field (Largest Gas Field in Europe)
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Fig. 217. Cross-section and structure map, Groningen field. From Stauble and Milius, 1970. Permission to publish by AAPG.
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Fig. 31. Minas Field structure map. From Hasan, et al., 1977. Permission to publish by PT Caltex Pacific Indonesia.

Minas Field (Largest Oil Field in Indonesia)



Unconformity Trap

UNCONFORMITY
OIL TRAP

Figure 8-41 Typical hydrocarbon trap beneath an angular unconformity.
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Figure 8-43 Structura map on top of tha Woodbine Sand in the East Texas pool. As shown
in the cross section insert, the intersection of two unconformity surfaces marks the eastern
boundary of this unconformity trap. (From Geolegy of Petroleumn, first ed. By A. |. Levorsen,
Copyright 1954 by W. H, Freeman and Company. Reprinted by permission.)
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East Texas Oil Field (1930)
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Prudhoe Bay Oil Field (1968)
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Oklahoma City Field—Anatomy of a Giant
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Stratigraphic Traps
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Marine Erosion and Deposition
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Other Traps

Combination
Hydrodynamic

Non (Un) Conventional



Reams Southeast Field
Middle Booch Structure Map

T
B
M4

OI = Boooh producers

Wielle withoul values
have no log available




Reams Southeast Field

Middle Booch Net Sandstone Isopach
(Showing Combination Trap)

C:I PS-3038 producar |
T Wilalls withowl valees
g | have nofog avaiabbe |
N -

&
¥ 5
3

(=]

&
o




Hydrodynamic Trap

Gas ~ Hydrodynamically

titted contact

Fig. 244. Hydrodynamically tilted oil-water contact
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Fig. 243. Tilted oil-water contact, Frannie Field, Wyoming. From
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Conventional vs. Non-Conventional Gas Accumulations
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Petroleum System Summary

Source (Material and Rocks)
Generation (Maturation)
Migration

Trap



Reservoir Types

* Clastic
» Blanket Sandstones (Marine Reworked)
» Channels / Deltaics / Turbidites / Nearshore Marine
» Others (Aeolian, Granite Wash)

e Carbonate

e Limestone
e Dolomite

e Unconventional
» Gas-0il Shale (tight sandstone/limestone)
» Coalbed Methane
* Others (hydrates, asphalts)
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Clastics



Sedimentary Environments

Glaciers

CONTINENTAL

Alluvial fans ENVIRONMENTS

Sand dunes
Beach

MARINE
ENVIRONMENTS

Deep
sea floor

3 Common Sedimentary Environments

n PlummerMcGeary/ Carlson Geology, Be Copyright & 1998,
Figure 6.38 MeGraw-Hill [:ompames inc. l.buque lowa. All Ff-ums'g‘



Blanket Sandstone Reservoir
Simpson-Oil Creek (Oklahoma)




Aeolian Sandstone
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Modern Barrier Island
Gulf Coast




Idealized Tidal Delta
Oklahoma (Booch)
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Overbank Sandstones
Oklahoma (Savanna)




Modern Mahakam Delta Plain
East Kalimantan, Indonesia




Incised Valley Block Diagram
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Fluvial (Incised Valley) Sandstone
Oklahoma (Hartshorne)




Fluvial Sandstone
Oklahoma (Red Fork)




Fluvial Sandstone
Oklahoma (Red Fork)
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Well Log of Incised Valley-Fill Sandstone

Oklahoma’s Brooken Field (Booch)
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Fluvial Sandstone Isopach Map
Oklahoma (Upper Booch)
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Sedimentary Environments

Glaciers

CONTINENTAL

Alluvial fans ENVIRONMENTS

Sand dunes
Beach

MARINE
ENVIRONMENTS

Deep
sea floor

3 Common Sedimentary Environments

4 Plummer/McGeary/ Carlson I Geology, Be Copyright & 1999,
Figure 6.38 McGraw-Hill Companies, Inc. Dubuque. lowa. All Rights Fesarved



Turbidite Sandstone
Oklahoma (Atoka)




Carbonates
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Carbonate Reservoir
Hunton Limestone (Oklahoma)
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Productive fractured porous limestone
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Fig. 406. Tectonic effect upon reservoir potential



Porous weathered/Eroded limestone
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Fig. 403. Weathering and limestone porosity



Fig. 386. Vugular porosity in carbonates



Carbonate Reservoir
Red Wall Limestone (Arizona)
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Carbonate Reservoir
Wapanuka Limestone (Oklahoma)




Oklahoma Recovery Factor Distribution
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Conventional vs. Non-Conventional Gas Accumulations

OIL & GAS FIELD GAS FIELD

Conve rtional accumulat ions
\*
GAS FIELD
(NOMN-ASSOCIATED GAS)

LWATER

SANDSTONE !



Surface Coal Mine in Oklahoma




Gas Transport Mechanisms in Coal
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Coalbed Methane Well (Oklahoma)
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Methane Hydrates




