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Introduction

Seismic Attributes:
e A measurement derived from seismic

* Usually based on measurement of time, amplitude, frequency, shape of
wavelet, and/or attenuation.

* The primary usefulness of attributes is that they sometimes help to see
features and relationship of geological events.

Objectives:

*To create crop volume
*Pick horizon within the cropped volumes

*Fatten the cropped volume with reference horizon.

*Run attributes and choose the best attributes and parameter set for each
cube that show geological features

*Geological interpretation of imaged features with the help of well data.



Study Area

Location map Structural Map

Saddle separating
Maui-B and Maui-A
areas

Maui-5

PML 381012

~= Maui 30, 1000km2

Full Fleld Coverage

General stratigraphic column

Pliocene

\
|

Age | Group

Sea

Papa
(Tangahoe/
Matemateaonga
Urenul)

Rotokare Group

Pliocene Giant Foresets
- —_

Miocene
Giant Foresets

Upper Manganui

Moki “A” Sandstone

Moki “B” Shale

Moki “B" Sandstone
T
T

Ngatoro

" | Group

& a
Tkorang!

—

| Hydrocarbon
Occurrences

—1  0(Sea Level)

(ssw) ydag

LoD Bt

C Shale

C Sand

R —

Kapuni Group

D Sand

E-inlecval and F-Shale |

F Sand

G Shalew |

o G-Sand_

TR e
STE L SERVEEE LATED

1 D Ok
= A —
| (LX) o | EmLCmaATION 8 shoouc o | Permit Outine - PML 381012

MAULFIELD Geocap Modelling Area
LOCATION MAP B g

TOP C SAND
DEPTH MAP
MAUI-B AREA

eyl iour Ineryvi 200 L 2
epth Conol lerval Om [Riter DOXRHDI G Aore 3051 [Dwg

+— 3500m

LS

EWPLYMOUTH | EXPLORR
GENERALISED

MAUI-B FIELD |
Adhor DGSASD] Date Aune 2001 10y ¢ R56%

EVICES LIMITED
XPLORATION DE PAS TMENT J
4

STRATIGRAPHIC
COLUMN FOR THE

D No M 55

Maui Field is situated in Southern part of the Taranaki Basin, New Zealand. The Maui gas condensate field was discovered

offshore Taranaki in early 1969 by the exploration well Maui-1.

It lies on the boundary of the Western Stable Platform and the Eastern Mobile Belt structural domains.

The Maui Field has a north-south structural trend in the north, and a NNE- SSW structural trend in the south.

Depositional/structural settings ranged from fault bounded half-grabens and basins, through to low relief fluvial/shallow marine

dominated coastal plain environments.

A number of hydrocarbon accumulation formed within sandstone reservoirs associated with the "C", "D" and "F" Sands of Kapuni

Group.

The Kapuni Group accumulated in a coastal plain environment of deposition with a range of sediments.



Seismic and Available Well Data
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Horizon and Time Slice Map
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Upper part of the data shows some high
amplitude reflection and reflection package are
relatively continuous.

In middle part, highly discontinuous, low
amplitude and mound shape reflection package.

Lower reflections package show the relatively
continuous and.



Cropped Volume

Shallow cube section, XL 1662

Medium cube section, XL 1662

3 Cropped cube:
e Shallow: 0-500 ms
e Medium: 750-1500 ms
* Deep: 1700-2800 ms

Horizon 1 surface use as reference surface for flattening
the medium cube and Horizon 2 for Fattening the deep

cube.

Flatten medium cube section, XL 1662




Different Attributes

(a) Sweetness: e

Sweetness is the implementation of two combined attributes

(Envelope and Instantaneous Frequency) and is used for the (a)
identification of features where the overall energy signatures change

in the seismic data.

Sweetness is a seismic can be very effective for channel detection. It
also useful for detect isolated sand body.

Positive
. ‘ CURVATURE IN TWO DIMENSIONS
Curvature
A 4 _
) : f/}, /"’», Zero
2 )
«(/”o,‘ ) _ Curvature
< Negative A A A A A
>

< s .,
Anticline 4( urvarure »

(b) Curvature: 2\

Curvature is a two-dimensional property of a curve and describes how
bent a curve is at a particular point on the curve. () |t ooy

Svncline

3D curvature can be used to bring out stratigraphic features in R
sedimentary environments, karst features or structural discontinuities.

Zero curvature

(C) Variance (Edge Method):

The estimation of local variance in the signal. By edge, this means
discontinuities in the horizontal continuity of amplitude.

Variance is applicable as a stratigraphic attribute. Short window and _—
dip guidance is better choice for stratigraphic features. ;ﬁ‘.,,“% o s
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Variance on flatten cube, it is clearly observe the channel features and fault plane is well
defined. Conversely, in unflatten volume has shown blur fault plane and a segment of one
channel.



Attributes Shallow Cube (254 ms)
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(B) Sweetness at 254 ms

(C) Most positive Curvature at 254 ms
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* The straight N-S may be response to pull up effect of shallow gas (gas chimney).
* High sweetness round features in time slice may be presence of shallow gas.
» Straight channel like feature can be related to onlap (truncation)??
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Attributes; Shallow Cube

(B) Sweetness at 322 ms
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* In variance map marked section looks like stack of channel, it may be related to high discontinuous mounted reflection features.
* As mentioned previous slide, straight channel like feature may be related to onlap (truncation).



(C) Sweetness at 1200 ms
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In sweetness map, straight channel has low sweetness. Conversely, meandering channel shows high sweetness that may be related to sand fill.

Straight channel and fault are more clearly shown in shown in the curvature map.

m

800

1600=



Medium Cube (1272 ms)
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Deep Cube (1844 ms)
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Attributes; Deep Cube (1988 ms)

A00 (C) Well Data (Maui 1)

(A) Variance at 1988ms 7
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Gas Effect; Deep Cube

| (A) Sweetness at 2182 ms | (B) Sweetness at 2266 ms (C) Well Data (Maui 1)
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Gas Effect; Deep Cube

(B) Sweetness Attributes section; Arbitrary line on deep flat Cube
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Very high resistivity and low gamma ray is the response to hydrocarbon present at Turi formation which show the very high sweetness.



Summary

The provided seismic section are cropped into 3 separate volume with a specific time interval. Within
three cropped volume deep and medium cube are applied flattening operation with reference horizon.

Shallow cube didn’t apply flattening because reflection packages are comparatively uniform with time.

The variance attributes has run for both flatten and unflatten volume with same parameter. Compare to
these results flatten attributes gave more consistence and reliable feature. On the other hand, unflatten
volume showed wrong and incomplete features.

In this exercise three types of attributes are run to estimate geological features. It’s hard to say which one
provided better features because consistency are varied one slice to another.

However, Sweetness can be very effective for channel detection and differentiate the sand bodies. Some
of the channels with high sweetness may indicate sand bodies.

To sum up, applying different types of attributes in seismic volume is to get better and reliable idea about
depositional environment and structural and stratigraphic features and should always be cross -checked
with other data sources.
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