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Highlights

v Use of the seismic reflection method and petrophysical data for
subsurface geological characterization;
Insights into deep structures through seismic imaging and seismic
Interpretation;
Petrophysical analysis;
Data integration.

Ongoing Research

Data: * Geology and petrophysics-guided
depth velocity model building and
pre-stack depth migration aiming to
reduce interpretation uncertainties;

e Seismic reflection lines;
* Downhole petrophysics;
* Laboratory petrophysical data.

Subsurface Characterization: | )

* Velocity analysis using sonic logs to
better characterize acoustic properties (
of each formation present in the -
Limerick Syncline; -

* Seismic interpretation of deep struc- W

tures and upper and lower boundaries Figure 2: Geological Map of Limerick Syncline with
of formations; prospects, seismic lines and borehole locations.

Petrophysical Data
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Figure 3: Data acquire by downhole petrophysics for borehole G11-2531-01. Magnetic susceptibility,
conductivity, resistivity, formation resistivity and gamma are used to characterize the formations according to
its physical properties. Sonic logs are highlighted due to the importance of its application for the new velocity
model for geological subsurface characterization.

mﬂl] _ Acoustic Impedance mﬂl} -

Gmerick Basin Zn-Pb Deposits

The Limerick Basin hosts important Zn-Pb deposits
like Pallas Green and Stonepark, yet major gaps
remain in the understanding of deep structures, anc
the relation between magmatism and base meta
mineralization. Insights on seismic imaging anc
geophysical inversions using petrophysics as
constrains have the potential to provide key
knowledge to fill some of these gaps.

3 ""A_Figure 1: Geological
Map of Ireland.

Seismic Data

* Seismic Processing basic workflow:

‘Final Migration

- Technique:
a) Pre-Stack;
@ Vodel Building Post-Stack:
- NMO velocity picking - Domain:
- Layer interpretation Time;
- Velocity update Depth;
- Migrations - Algorithm:

@ Preprocessing gm_hc’ﬁ; Figure 5: a) Seismic processing workflow
- Static Correction highlighting the main challenge of the
- Denoise . .

- Amplitude Correction ongoing work. b) Example of final pre-stack
- Anti-aliasing/Filters depth m|grat|0n

stack _ngather_ 2704 Stacking Velocity CMP Gather # 1274
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Figure 6: a) NMO corrected raw stack section using stacking velocity extracted from semblance velocity

analysis. b) Semblance picking window for stacking velocity building. c) CMP gather.
N & B B e &F Py

N 3 Yy - —_
@odflagotodfaom @ S
s g = R e o e e =

500 A
-1000-] SEEa—A
1500 -

-2000-

-2500
o - e P e e e Y e M | B F gt B ma, walag AT m  a

-5004
-10004 &

158004 &=,

rrrr Sy

-20004

= - - Strong reflector

Blaney, D. and Redmond, P.B. [2015]. Zinc-Lead Deposits of the Limerick Basin, Ireland. Current Perspectives on Zinc Deposits. Irish Association for Economic Geology,
Dublin, 73-84.

Plaza-Faverola, A., Henrys, S., Pecher, I., Wallace, L., & Klaeschen, D. [2016]. Splay fault branching from the Hikurangi subduction shear zone: Implications for slow
slip and fluid flow. Geochemistry, Geophysics, Geosystems, 17(12), 5009-5023.

Paradigm Depth Velocity Model Building and Depth Imaging using GeoDepth 2D. Workflow: Creating an Initial Interval Velocity Section using Coherency Inversion
Analysis.

Salisbury, M. H., Milkereit, B., Ascough, G., Adair, R., Matthews, L., Schmitt, D. R., ... & Wu, J. [2000]. Physical properties and seismic imaging of massive

a) . ERTT C) 33 - Base of Waulsortian Limestone _

6500 - - ® Knockroe Volcanics g o g . Fm. interpreted from boreholes
L :&-,l ’ .- ¢ Lough G'-.Jr ‘_gu n Eﬂﬂl}‘-., : @i‘. A § ‘; . . 0 oF B % -25007 B e —— - . : o - % , " e = . - . - o =~
£ 000 - SLos, = i : = I s '--.‘"':::-': 2 "t . : Figure 7: a) Depth section from previous reprocessing (2018) and boreholes across seismic line. b) New depth
%55””' AT ‘ g g 00y , e - "_' ¢ section migrated using updated interval velocity model guided by petrophysical data.
£’ 5000 - o o Lo 2 _ .
E e e g o SR Future Work
g 4500 - L] g . |
" o " + o Seismic data:

... ‘ o - . #& Knockroe Volcanics °
o0 265 20 275 2e0 285 230 295 T ™% 27 a8 29 50 3 * Petrophysical data acquisition over samples from boreholes crossing the N-S seismic
Bulk Density (DEN) - g/cc Bulk Density (DEN) - g/cc . . . T

o Figure 4: Cross-plot of P velocity vs. density for Ilpe for better under.standmg c?f lateral vglouty varlat|f)ns, | o |
 esoof . * boreholes a) G11-2531-01, b) G11-2638-06 and c) TC- * Time-depth conversion and reinterpretation of all available time seismic sections;
£ ool TR e 2531-001. Knockroe Volcanics show different velocity * Integration of all seismic interpretation and drillholes;
S R ' ranges for boreholes a) and c); in the borehole c) the * Reinterpretation of structures and formation thickness in the Limerick Syncline;
> “ *. Formation occurs in greater depths. This can also be . 3D logical del b g <mic int tati df tion t
R i observed in Lough Gur Formation (LGG). Waulsortian geo.oglc.a mo. el based on seismic interpretation and formation tops.
O 4sop- & LoushGur. (WAL) shows variable values for both velocity and Geophysical inversions:

o222 | L | . = 8 density due to different textures and poretypes, e.g. * Inversion of available gravimetric and magnetic data;

7 eukoensity 0EN) -giec massive, brecciated, dolomitized, mineralized. * Integration with previous results from seismic data.
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