3D image of the Emporda
Basin (NE of Spain)
obtained from rescued
seismic data

Beatriz Benjumea

Astrid Ribot

Albert Macau

Anna Gabas

Ricard Puig

Sara Figueras

ICGC

Institut
Cartografic i Geologic
de Catalunya

1 D‘ Generalitat
! de Catalunya




> Introduction

»Geological Setting

»Data

»Methodology

»Results and Interpretation

> Conclusions

EUROGEO 2015 Barcelona



Borehole database Geological
characterization of

outcrops

Historical aerial - _
photographs, Digital elevation
geological maps models

Geological cross sections

EUROGEO 2015 Barcelona



INTRODUCTION

-8° -4° -4 -2 o 2
437 q’
Geophysical information
&
!
'u
410 e
[\ BERIAN A
[OEMISSIE e cS IBERIAN /)
/ Z |\ RANGE [/
= B 8 l/:-". L entra - n'a-ﬂ .r;&.
Study area: Emporda Basin (NE Spain) B R A
'_‘ I'D_ssa Morena Z
%@1
GOALS 37 i-;:_"\ ;;IL:GB_ )
. e . . . ATLANTIC OCEAN \\j g Alboran Sea
» Significant contrasts within sedimentary sequence = = - = =
f__ Ibarian Massif _; Cenozoic Mountain ranges [ | Foreland basins | | Meogenea hasinsn
B Pyrenees basement B intemal Betics

» Neogene Base

Vergés and Fernandez, 2006
» Basement structure

Methodology: Reprocessing seismic vintage data and Integration of

seismic refraction and reflection information



GEOLOGICAL
SETTING

)

pPEc N’ﬂmr

r
r

UTC8303 |

4

o

UTC8304

Quaternafy sediments
(gravel, sands, clays, silts, and shales)

q

o od

0] 10

il

Neogene

(clays, silts, sands and gravels)
(sandstones, conglomerates, shales
and marl)

oy L ] -

. s | Basalts. Vallesian

L e ]

Paleogene
(sandstones, conglomerates and clays)

|

PPEC

Cretaceous
(limestones)

- -
Paleozoic
(granodiorite,quartz)




YV VY

VV VY

SEISMIC DATA
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48 channels
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METHODOLOGY-SEISMIC REFRACTION TOMOGRAPHY
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METHODOLOGY-SEISMIC REFLECTION

Reflection processing

First break removal

Offset selection (maximum 750 m)

Band-pass filtering (10-90 Hz)
Spectral Whitening

AGC (750 ms window)

Velocity Analysis

a) Seismic stacked section provided by a
NMO/Stack processing company (courtesy of CEPSA)
b) Stacked section resulting from reprocessing
steps applied in this work

FX-Deconvolution
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RESULTS-VELOCITY MODELS FROM REFRACTION TOMOGRAPHY
NW —> SE Projection 250 m

Elevation (m.a.s.l.)
(o)
o
o

I —mm: Velocity (m/s)

a0no

Elevation (m.a.s.l.)
o)
o
@

5000
&
4000 O
0,
w00 <
| 000 3
1000 &
1000
00
0 5km
[ I

1500




RESULTS-VELOCITY MODELS FROM REFRACTION TOMOGRAPHY
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RESULTS-SEISMIC REFLECION IMAGES
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RESULTS-SEISMIC REFLECION IMAGES

Distance (m)

-



RESULTS-SEISMIC REFLECION IMAGES
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CONCLUSIONS

This work shows the potential of reprocessing land seismic vintage data acquired for oil
exploration to increase knowledge of near-surface geological structure in a Neogene Basin.

Tomographic velocity models provide information about the Neogene allow to delineate bedrock
geometry, to define lithological changes of bedrock and to image fault zones.

A reflection reprocessing flow has been created to enhance shallow reflections not imaged with
the original processing.

Extra thoughts need to be put into areas with strong impedance contrasts within the Neogene
sequence (limestones, basalts).

The results of this work can be used as input to 3D geological models.

Future work. Application of other techniques (Electromagnetic methods and Passive Seismic) to
discriminate which high velocity sectors correspond to Neogene materials or to bedrock.
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