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Identification

Identification code :

Fault name :

Identification method :

Geological and geographical set :

AT004

ATO004
Marqués de Pombal
Marine geophysical methods

Compilation
Name/s of the compiler/s :
Filiation/s :
E-mail :
Latest update :
Location

tlantic Ocean (Offshore Southwest Iberia)

Gracia, E., Bartolomé, R., Martinez, S. and Lo lacono, C.
Unitat de Tecnologia Marina - CSIC
egracia@cmima.csic.es

2010-12-30
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Compilation

Name/s of the compiler/s :
Filiation/s :

E-mail :

Latest update :
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2010-12-30
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Geometry and kinematics

Conventions

Average strike (°) :

Dip (°) :
Rake (°) :
Sense of movement :

Length (km) :

Min depth (km) :
Max depth (km) :

Width (km) :

(right-hand rule)

Variability/Error - Source Brief comment

2 5
24 +5
90 10
R

66 5
0

23 20-50
56.548

EJ

LD

EJ

LD

EJ

LD

EJ

AR

Based on Martinez-Loriente et al (2018) map, after Vizcaino (2009) and Gracia et al.
(2010).

Depth conversion of a MCS profile (Zitellini et al., 2001; 2004)

Assumed pure reverse

Displacement of reflectors on seismic data (Vizcaino, 2009; Gracia et al., 2010).

Based on Martinez-Loriente et al (2018) map, after Vizcaino (2009) and Gracia et al.
(2010). Towards the south it may connect with the basement Horseshoe Abyssal Thrust
(HAT) (Martinez-Loriente et al.,, 2018).

Vizcaino, 2009; Gracia et al., 2010,

Assumed same values as Horseshoe fault (AT005) and San Vicente Fault (see
Martinez-Loriente et al., 2018). Fault located at contact between very different crusts
(continental overthrusting exhumed mantle), depth could be 40-50 km.
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Quaternary activity Strength: A+

Variability/Error  Source Brief comment
Quaternary activity evidence : Surface expression, offset Quaternary horizons, folds, landslides associated, tectonic control on San Vicente canyon
LD Vizcaino, 2009; Gracia et al,, 2010; Serra et al,, 2020

Age of the last mass transport deposit associated to the fault. We relate it to the 1755
Lisbon Earthquake (Vizcaino, 2009; Gracia et al,, 2010)

Age of the youngest deposits or landforms 300 - 560 LD
affected by the fault : yr BP

Slip rate Accuracy: Not rated
Variability/Emror  Source Brief comment
Vertical Slip Rate VSR (m/ky) : 0.368 0.064 EJ  Based on MCS profile as shown in Serra et al. (2020) Fig. 8: offset 1.35 £0.05 (twit) ==
1105.0 £50 m (V=1700 m/s +200) and age from unit 1a marker (3000 ky+500).
Horizontal Slip Rate HSR (m/ky) : 0 EJ  Assumed pure dip-slip
Net slip Rate NSR (m/ky) : 0.906 0.156 AR From VSR, Dip and Rake

Paleoearthquakes

Variability/Error  Source Brief comment

Net slip per event at the Surface (m) : Unknown

Number of Seismic Events : 4 LD  We observe a total of 4 successive mass transport deposits associated to this fault

(vizcaino, 2009; Gracia et al., 2010).

Evidence of aseismic creep?: Unknown

Seismic parameters

Variability/Emror  Source Brief comment

Maximum magnitude (Mw) : 8085 LD Lima et al. (2010)
Recurrence interval (years) : 2000 LD  Based on the average recurrence of successive mass transport deposits associated to

the Marques de Pombal Fault (Vizcaino, 2009; Gracia et al,, 2010).

Date of last major earthquake (years) : Unknown
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Filter faults and legend

Fault activity

@D Fault activity reaches Holocene (from the last
11,000 yrs to Present)

@D Fault activity at least reaches Upper Pleistocene
(the last 125,000 yrs)

@D Fault activity is Quaternary (the last 2.6 ma),
although activity during Upper Pleistocene or
Holocene times has not been demonstrated yet.

@D Debated

Quaternary fault activity is currently on debate

Discarded
Quaternary fault activity is currently discarded

Fault Trace
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Slip Rate Ranking
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The Iberian active fault and palaeoseismology research community is composed of
geologists, geophysicists and geodesists. This community is articulated through specific
sessions in several congresses as well as the |berfault congresses held every 4 years.
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Abstract

The Quaternary Active Faults Database of Theria (QAFT) is an initiative les
(IGME) for building a public repository of scientific data regarding faults he
(Quaternary). QAFI also addresses a need to transfer geologic knowledge to ¢
identifying and characterizing seismogenic fault-sources. QAFI is populated b |
Earth science researchers, storing to date a total of 262 records. In this article

Basili et al., 2013
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Abstract. Active fault databases Introduction
useful 100l in seismic hazard ass;

singular faults are considered sei

are a very powerful and 1

Active fault databases are both an important man|
o seismic hazard assessment as well as a conveni
displaying and sharing scientific information of uc
Knowledge about the location and activity degree

crucial for seismic hazard and risk assessment, p|
for critical facilities such as nuclear power plant
tive waste storages and chemical plants, but alse
ning anthropic activitics that may involve changi

ural stress state in the crust: water reservoirs, un|
gas storage, fracking, ete. The importance of acti

a matter of concer in modern seismic code prov|
example in Eurocode-8, in which official docume
by competent national authorities are referred o fof
tification of such faults (e.g. Eurocode-8: Part 5; C
Active fault databases are also key for tsunami haz:
ments (¢.g. Alvarez-Gomez et al., 2011) as well o
warning systems, which are largely based on pr
tsunamigenic faulting scenarios derived from infi

such databases (e.g. Gailler et al., 2013).

Since the Quaternary Active Faults Database|
(QAFI v2) was released in February 2012
source ¥ etal., 2012a), an increasing number|
have made use of it. The most relevant use so far hy
the creation of the new seismic hazard map of Sf{
UPM. 2013). performed considering the foreseer|
of Eurocode-8 throughout 2017. QAFI faults we|
ered to be complementary information for des

nogenic sources, Active
fault databses are also o very relevant source of informa-

tion for earth earthquake teach-
ers or journalists. Hence, active fault databases should be
updated and thoroughly reviewed on a regular basis in or-
der 10 keep a standard quality and uniformed criteria, De-
sirably. active fault databases should somehow indicate the
quality of the geological data and, partieularly, the reliability
attributed to crueial fault-seismic parameters, such as max-
imum magnitude and recurrence interval. In this paper we
explain how we tackled these issues during the process of up-
dating and reviewing the Quaternary Active Fault Database
of Theria (QAFI)  its current version 3. We devote partic-
ular attention to deseribing the scheme devised for elassify-
ing the quality and representativeness of the geological ev-
idence of Quaternary activity and the accuracy of the slip
rate estimation in the database. Subsequently, we use this in-
formation as input for a straightforward rating of the level
of reliability of maximum magnitude and recurrence int
val fault seismic parameters. We conclude that QAFI v.3 is
a much better database than version 2 cither for proper use
or as an

in scismic hazard
for non-specialized users. However, we already envision new
improvements for a future update.

Published by Copernicus Publications on behalf of the European Geosciences Union.
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Abstract. Eathquake hazard analyses rely on seismogenic
source models, These are designed in various fashions, such
as point sources or area sources, but the most effective is
the three-dimensional representation of geological faults. We
he:emer lowchmodeh.n muh sou i presents

leased European Seismic Hazard Model 2020. The EFSM20
compilation was entirely based on reusable data from exist-
ing active fault regional compilatians that were first blended
and harmanized and then augmented by a set of derived pa-
rameters. These additional parameters were devised to en-
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Filter faults and legend

Fault activity

@D Fault activity reaches Holocene (from the last
11,000 yrs to Present)

@D Fault activity at least reaches Upper Pleistocene
(the last 125,000 yrs)

@D Fault activity is Quaternary (the last 2.6 ma),
although activity during Upper Pleistocene or
Holocene times has not been demonstrated yet.

@D Debated

Quaternary fault activity is currently on debate

Discarded
Quaternary fault activity is currently discarded

Fault Trace
@D Reliable

@D Approximate

@D Speculative

Slip Rate Ranking
@D Net Slip Rate = 0.5 m/ka

@D 0.5 > Net Slip Rate = 0.2 m/ka

@D Net Slip Rate < 0.2 m/ka

@D Unstated




Fault2SHA ESC-Working group.

- Laboratory on the Eastern Betics Shear Zone
TALLER SOBRE
MODELADO DE
FALLAS EN PSHA
2022 (Aucante) EASTERN BETICS SHEAR 20NE LAB
Workshop on fault ALICANTE - 30 DE JUNIO ¥ 1 DE JULIO DE 2022
modelling in PSHA.
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SEMINARIO DE CONFERENCIAS Y JORNADA DE TRABAJO SOBRE
FALLAS ACTIVAS Y NCSR-23

2023 (Madrid). Seminar | =it
and workshop onthe |
incorporation of Active
Faults into
seismoresistant codes.




The QAFI V.5 is now being developed:

* Transformation/adaptation to an official
active fault database to be used on the
seismoresistant national code.

 Comprehensive updating of known active
faults by means of work groups by region.

* Estimation of buffer distances for Fault
Displacement Hazard.

* Updating of the estimations on recurrence
intervals harmonizing with coherent return
periods.

2023 (Madrid). Seminar and workshop on the
incorporation of Active Faults into
seismoresistant codes.



The QAFI V.5 is now being developed:

* Transformation/adaptation to an official
active fault database to be used on the
seismoresistant national code.

 Comprehensive updating of known active
faults by means of work groups by region.

* Estimation of buffer distances for Fault
Displacement Hazard.

* Updating of the estimations on recurrence

intervals harmonizing with coherent return 2023 (Madrid). Seminar and workshop on the
periods. incorporation of Active Faults into

seismoresistant codes.

What about tsunamis and submarine faults?



Tsunamigenic seismic sources near lberia in Databases
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Tsunamigenic seismic sources near lberia in Databases

Early incorporation of the
TRANSFER sources to the QAFI
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Gulf of Cadiz sources
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Alboran Sea sources

- - T r - ” < - i e SR (2~ i . : by
B~ Y TS " .'I iyt . 3 4 % COVOS'(.I/E) -ﬁ. x| <
’ - : k T - o b oy it : T - ’



Alboran Sea sources
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Limitations of the tsunamigenic seismic sources on the QAF| database

Not all the potential seismic sources are included in the database — Epistemologic
uncertainty. We think that the most important ones are included

Fault trace uncertain due to technical limitations enough for tsunami models?

Lack of outcrop data = Uncertainties on kinematics (rupture type) key for tsunamis
— Uncertainties on slip rate

Lack of geodetic data = Uncertainties on slip rate key for PTHA
Seismogenic potential biased = No multi-segment rupture considered key for max. Mw

3D structure unknown — Real fault dimensions, seismogenic potential and dip uncertain
rey for surface deformation



Ongoing and forthcoming research projects
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