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In March 2025 I had the opportunity
to sail as a passenger on the Santa
Maria Manuela, a Portuguese tall
ship, built in 1937 as a mother ship
for cod fishing in Newfoundland and
Greenland and part of the historic
White Fleet.

Following a complete refit in 2007-

2010, the four-masted gaff schooner
(hull length ~53 metres) now sails as
a training ship in the North Atlantic
and Mediterranean, carrying mariti-
me students and passengers. She was

Sailing southwest, from Lisbon to Porto Santo.
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present in the Netherlands during
Sail Amsterdam in 2010 and 2015.
During the 5-day crossing from Lis-
bon to Madeira, via Porto Santo, I
was on the lookout for geographical
and geological highlights, including
the submari-

ne volcanic
landscape.

More than 500
nautical miles
from Lisbon to
Madeira.
Google maps.
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https://www.sail.nl/
https://maps.app.goo.gl/PLXfTg4NZgM8MJWw9

Right: Epicentre of
1755-quake that
effected a vast
coastal area. Source:
USGS.

Right: QUAKE Mu-
seum in Belém, Lis-
bon. Photo A. van
Roekel
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As we had to embark in Lisbon har-
bour, I visited the QUAKE museum

in the Belém area the day before em-
barkation. A must-see!

The museum is set up to make the
visitors experience the historic
earthquake of 1755. It provides a lot
of information about the seismic
aspects of this earthquake, seismici- *
ty in general and strong earthqua-

kes around the world in historic ti-

38

mes.
Visitors are guided in small groups

through different rooms where ma- *

ny geophysical aspects of earthqua-
kes and seismicity are explained.
When you activate your wristband,
the information (too much to ab-
sorb during the visit) is sent to your
email address, so you can read it at
home.

The 1755 earthquake, with a magni-
tude of 8.5-9.0, and subsequent
tsunami caused widespread destruc-
tion in Lisbon and along the coast of
Portugal, Morocco and as far away
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as Algeria. The epicentre is located
~200 km WSW of Cape St Vincent,
as is pointed out on the map below
and more in detail on page 4 (top
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1755 Lisbon, Portugal Earthquake

image). The exact location hasn’t
been assessed yet.

There must have been a huge displa-
cement of rock in the seafloor in
1755, in the area of the eastern Azo-
res-Gibraltar Fracture Zone (AGFZ).
The AGFZ is the boundary between
the African (Nubian) and Eurasian
plates, showing various types of mo-
vement. The triple junction near the
Azores shows a complex movement
pattern; south of Portugal the two
plates collide together (see image on
the next page).

The realtime seismic activity of the
plate margins around Portugal is
shown on the next page.
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The seismic activity between the African and Eurasian plates is well illustrated in the image above. This is a real-time

image (14 March 2025) of seismic activity published online by

IPMA, Instituto Portugués do Mar e da Atmosfera. The

active area on the left marks the junction of three tectonic plates in the Azores archipelago. The active area on the right

marks the AGFZ, where the 1755 earthquake occurred.

The simulator in the QUAKE museum re-
creates the time and place of the 1755
earthquake. Visitors are seated in wooden
chairs (without a seatbelt) and a projection
of the interior of a church is projected onto
the walls of the room. We were part of the
early morning service on All Saints' Day, 1
November 1755, where a priest and altar
boys were conducting a service. After an
initial shock, the priest decided to continue
the service, but soon there were more
shocks. A chandelier fell and the walls of
the church collapsed. After this emotional
experience, in the next room you could see
that Lisbon was on fire, the result of falling
candles, and the impending tsunami was in
sight.

According to geoscientists, Lisbon is facing
another earthquake, which could happen
anytime because of active fault zones under
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the seabed. It is calculated that such a qua-
ke occurs every few centuries, but accurate
predictions are impossible.

Lisbon's medieval, destroyed city was re-
built soon after the disaster and a medieval
city gave way to a straight street pattern.
Needless to say, these old foundations are
not earthquake-proof, and so are the hou-
ses built decades ago. Because of the monu-
mental value of Lisbon's buildings, most of
them have not been made resistant to new
earth quakes.

Roughly three types of tectonic plate boundaries are distinguished:

transform, divergent and convergent. Source: NOAA. Click to enlarge.
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https://www.ipma.pt/pt/geofisica/sismicidade/
https:https:/oceanexplorer.noaa.gov/facts/media/plate-boundaries-800.jpg
https://oceanexplorer.noaa.gov/facts/plate-boundaries.html
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A few hours before sunset on 3 March 2025, no doubt about it, because we can feel the
we leave Lisbon with a great view of the old swell, 24/7. A challenge to sleep well, as it tur-
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city centre to the north. We pass under the fa- ned out!

mous Ponte 25 de Abril, a suspension bridge Pilot boat leading us from the Tague mouth to the Atlantic.
over the Tagus River, 1 km long, linking Lisbon ot A- van Roekel
to the south bank. The deck of the bridge is 70

metres above the water and the masts of the

Santa Maria Manuela are 31 m high... Some

more relevant dimensions here: the 28 m high

statue of the Santudrio de Cristo Rei on a pede-

stal of 82 m. We move towards the north bank

in the river mouth to avoid the shallow waters

near the south bank. The pilot boat accompa-

nies us and soon we are on the Atlantic Ocean,

Passing the famous Ponte 25 de Abril. Photo A. van Roekel
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On our journey from Lisbon to Madeira, we
are actually 'following' a chain of seamounts to
the SW. The hotspot, which has been the dri-
ving force behind the formation of the Madei-
ra archipelago (now projected SW of Madei-
ra), became active more than 70 million years
ago and is responsible for the almost 1000 km
long chain of seamounts in a NE/SW directi-
on, up to the Serra de Monchique on the Por-
tuguese mainland. As the tectonic plate above
the hotspot moves in a NE direction, the sea-
mounts closest to the mainland are the oldest.
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Seamounts NE ofMadeim'. Sou‘;ﬁamalh:) et al., 2015.
On the chartplotter screen on the bridge of the
Santa Maria Manuela, we can locate seamount
Ormonde to the south. Ormonde was an acti-
ve volcano 67-65 million years ago, when the
Atlantic Ocean opened up. It is one of the two
peaks of Gorringe Bank. The second peak is
mount Gettysburg.

Taking a closer look at the seamounts on the
map (image above, Ramalho 2015), we can see
the patchwork of seamounts and their geologi-
cal ages. To name a few: Coral Patch (31 my),
Ampere (31 my) and Seine (22 my). Next in
line are Porto Santo and Madeira, which evol-
ved from seamounts to ocean islands.
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Seamounts are interesting in many ways. They
are used by geoscientists to study the transi-
tion from seamounts to oceanic islands and
are included in geohazard models, as deep-sea
landslides are a potential risk for triggering
tsunamis. This is the case for the North Gor-
ringe avalanche (NGA), a large mass failure on
the northern flank of the Gorringe Bank, 3-5
km deep. Here a landslide of about 80 km’ oc-
curred in
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Left: Images showing the
Gorringe Bank avalance
(NGA). Above: the loca-
tion of the NGA; note
the epicentre of the 1755
_ quake. Middle: detail of
deposTianai area B sea floor morphology. Lo

b s Iacono et al., 2012; ©

§ The Geological Society of
America. With kind
permission.
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On the chartplotter
screen (below) you can
see that we are steering
clear of the shallow
peaks of Gorringe Bank
(only ~27m below sea-
level; SMM’s draft: 6m).
Course of the ship = red
dotted line. Right: detail
of chartplotter screen
with the two peaks of
Gorringe Bank.

System in Silent Mode.
Audible ale d off.



Another important aspect of seamounts is their
biodiversity, as they are shallow areas in the
deep sea attracting a variety of wildlife. Sailing
close to Gorringe Bank, captain Joao Ciriaco
tells us that the SMM was involved in the Ocea-
no Azul Expedition, a research expedition in

September 2024. The aim of this project is to
study the biodiversity on and around Gorringe
Bank and its peaks, rising 5 km from the
seafloor: mount Ormonde (27 m below sea le-
vel) and mount Gettysburg (20-23 below sea
level). “Due to upwelling of nutrients as a re-
sult of currents around the seamounts, the area
is rich in fish, attracting large scale fishing acti-
vities,” according to Ciriaco.

Gorringe Bank is located within the Exclusive
Economic Zone (EEZ, within 200 nautical mi-
les from the coastline), near the Azores-
Gibraltar Fault Zone. Portugal has the third lar-
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https://www.oceanoazulfoundation.org/gorringe-expedition-2024/
https://www.oceanoazulfoundation.org/gorringe-expedition-2024/

