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Flat spots and bright spots in seismic data

« .i *‘ “« This example uses
Bright spot generated by the small ‘« <<<<<<< < :“ﬂ an anticling as the

acoustic impedance of gas-filled porous rock.

< | trap for its reservoir.
Both the “soft” white-filled reflection at the top of 1“ //’ “‘ A flat spot and bright
the reservoir and the lack of any reflection within P «“ spot may be most
the reservoir generate a white, and thus “bright”, [ easily recognized
spot on a black-and-white presentation. within an anticline,
but they can be
<% < *414 < recognized in other

Flat spot generated by contrast between

small acoustic impedance of gas-filled porous <« = ‘111 traps as well.
rock and greater acoustic impedance of liquid- ~ =~
filled porous rock at horizontal gas-liquid contact.

It is recognizable because it is discordant with

the surrounding structure's non-horizontal reflections.

Old (and presumably American)

presentation Modern American presentation Modern European presentation
Here the bright spot has become a red-white spot, Here the bright spot has become a blue-white spot,
and the flat spot is a blue horizontal reflection. and the flat spot Is a red horizontal reflection.
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Observations of flat bright spots

Direct hydrocarbon indicators (DHIs) have long

been used successfully in exploration projects (Brown,
2012). Bright spots, for example, demonstrate an increase
in (negative) reflection coefficients as the water

sand beneath a higher impedance cap rock transitions

to a gas sand or oil sand. These changes can be recognized
easily and are often exploited because of their

prominence in a seismic section. Flat spots that represent
reflections from the hydrocarbon-water contact

are also easy to recognize because of their unconformable
flatness, and they are always positive in sign. Dim

spots result from a cap rock that is of lower impedance
than the underlying water sand and hydrocarbon sand.
Brown (2012) emphasizes that dim spots may represent
overlooked exploration targets because they are often
difficult to identify. This difficulty can arise because of

the dim spots’ low amplitude and because tracking of
prominent (positive) reflections may follow a flat spot

event rather than the dimmed reservoir top. Polarity reversals
exist where the cap rock is of higher acoustic

impedance than the hydrocarbon sand, but of lower
iImpedance than the water sand. These are presumably
difficult to recognize for the same reasons as dim spots.
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“Bright Spots”

Seismic line GC89A-11, Medium Water (700 to 800 meters)
Showing structure with “Bright Spots” in the Golden Beach Subgroup
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Bright spot Polarity reversal Dim spot

Hed = hard loop (impedance incease)  Blug = solt kop {impedance decrease)

Fig. 5.5 Schematic models for oil and brine sand response
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Flat-Spot 4akeall 428,010

A flat spot associated with a bright spot offshore Indonesia. The flat spot is fairly flat, but actually dipping
slightly to the left - that is, against structure.
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Flat spot in the Plio-Quaternary
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Figure 02: Gas reflections from the Nile Delta in Egypt; the high amplitude red reflectio
(trough) is from the top of the gas reservoir in this antiformal trap, as the high amplituc
blue reflection is from the base of the gas reservoir, also known as the GWC (Gas Wate
Contact).
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Heimdal field in the Norwegian North Sea. The reflection from the top of the gas condensate
reservoir is blue; the fluid contact reflection is red. From Brown 2011. Data courtesy of EIf
Aquitaine Norge a/s.
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Direct hydrocarbon indicators (DHI)
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dAVO Example

Typical Gulf Coast gas sand AVO response
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Polarity reversal 4xhll (ulsaii]
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