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Abstract

Huygens’ or Holographic Imaging of the earth subsurface using seismic survey data produces substantially greater spatial and time resolution
than may be obtained by commonly used signal processing methods. For this reason such imaging is often called “High Definition” Imaging.

Attainable resolution using Huygens’ Imaging represents the highest possible values with limits imposed by the imaging approximations,
estimated propagation velocities, noise, and the geologic character. Such character relates to the sediment deposition and its energy, having
specific expression in terms of variations over the effective Fresnel Zone and vertical grading or transitioning of the lithologies. For such
imaging, as typical of Holographic methods, illumination bandwidth is largely incidental, and frequencies in the image domain may range
between 3 and 10 times the input bandwidth, and possibly greater as geology ultimately permits.

Not only should we expect much improved attributes, but also the possibility of newer attributes which relate more closely to the geology.
These may include measures of depositional energy and “indices” of “correlatability” with well information. We should also derive further
information about fractures, connectivity and other reservoir related properties.

In this initial study we present examples of Holographic Imaging and examine just a few of the most basic attributes. Moving beyond the
obvious advantages in broader bandwidths for frequency and wave number, we see remarkable improvement in particular in Velocity
Analyses. Coherence attributes also show much higher resolution and interpretable detail. Faults, chimneys, and other features can be seen
with clarity, including in many cases with evidence of “wrench” character.
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Factors affectin

seismic “visibility “: -
Geometry
Reflection contrast

Signal/noise ratio
Depth

Signal bandwidth _
Display dynamic range ‘




North Sea — Brittania Gas Field
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North Sea — Brittania Gas Field
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Eastham State Farm - Glenrose
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Inversion Display

= T e R R
B e e —— -

———

ZEMITH EXPL COQ. INC
SALIFWAY TRMSSECT L 3




Inversion Velocity Trend and
Geopressure Top
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Addressing the Problem
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Improved Velocity Analysis

9500 10500, 10000, A3500_ 15000, 16500 |

L

| Tine = 513 Velocity = Tine = 2162 Velocity = 18000




T Spectral Analysis
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T Spectral Analysis
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Base Map Lines GG”, 1505




Conventional Seismic Image — Proposed Location
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HRR Imaging- Proposed Location
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HPR Inversion — Proposed Location
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Wolfcamp Structural Cross Section after Carlisle

HOKIT, NORTH FIELD
WOLFCAMP GEOLOGIC STRUCTURAL CROSS-SECTION




HPR Image 1505 Conventional




HPR Inversion 1505




HPR Inv 1505 Carbonates
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HPR Inv GG’




HPR Inv GG’ Carbonates
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Wolfcamp Regional View after Carlisle

A-West A'-East

JEsL 2-A JC5L 1-A JESL 4-A C&K ATAPCO V-F

[}

Wolfcamp is reef and fore reef
depesits that were deposited in a high

energy shelf environment Walfeamp is clu.rq:f.rl:

bank i:i; :uf deposit situated
ona energy shelf at T .
posit ransitienal to
de - deeper water
environment




Great Barrier Reef —abc news
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Woleail Atoll after Colin
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Inversion TS Carbonate Velocities

=loix|

21000

21000 ===

20615
13546
15632,
1iaes
17535
16763
15615,

o
546
13632
12535

6395,

soo0-__|

6000

Apply |
Settings |

Datum 4




Inversion TS +100 msec
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TS + 100 msec - Carbonates
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TS + 100 msec Possible Gas
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TS + 300 msec - Possible Gas
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TS + 500 msec - Possible Gas
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TS +700 msec - Possible Gas
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TS + 900 msec - Possible Gas
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