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SUMMARY

This report compiles and interprets geophysical and geological information and data relevant
for understanding the geological nature of the seafloor in the Viana do Castelo area for
development of wind farms.

The information includes a summary of the regional geology, existent seismic reflection data,
and seafloor sampling data in the area of interest.

Interpretation of high-resolution vintage seismic profiles that are property of IPMA is also
included for the distribution of thickness of unconsolidated sediments for which maps are
provided.

Annexes include data on sediment thickness interpretation along seismic lines, seafloor and
base of sediments.
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1. INTRODUCTION

1.1. Preamble

The Portuguese government expressed the intention of developing until 2030 up to 10 GW of
electrical production centers based on renewable energy sources of oceanic origin.
Accordingly, a interministerial working group (Despacho n.° 11404/2022) was set up to
produce a report with contributions and recommendations aiming to accomplish the goal set
by the government. This working group released, in December 2022, a preliminary report
with an initial spatialization plan for the preferred areas for the development of the ocean
based renewable energy production areas. After this initial spatial plan proposal, followed a
public hearing (Despacho n° 1396-C/2023), including meetings with the several stakeholders
and the setup of a commission to put forward a proposal for the affectation plan (Proposta de
Plano de Afetacdo para as Energias Renovaveis Offshore i PAER). From a working group
that included 21 public organizations and a roundabout at national level of meetings with
stakeholders, resulted the revised version for the allocated areas for wind farms installation
shown in Figure 1.1.

The allocated areas for offshore wind farms total an area of 3176 km2. The Viana do Castelo
North is 312 km2 and Viana do Castelo Sul is 294 km?2.

The present report aims at compiling, organizing, and describing the available geological and
geophysical relevant information of the seafloor in the Viana do Castelo North and South
areas. This information includes as agreed: i) a summary of the geological setting; ii) position
maps of existent seismic reflection data, iii) Well data of the oil and Gas industry, iv) surface
sediment samples, v) surface sediment maps, and vi) interpretation of vintage high resolution
seismic profiles including the mapping of the thickness of the surficial sediments layer
(probably unconsolidated sediments), correspondent to the time difference between the
reflections of the sea bottom and sediment/bedrock interface, being the last intended as the
uppermost geometrical unconformity between undeformed and tectonized strata.
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Figure 1.1 - Map showing the allocated areas for installation of offshore wind farms.
(https://participa.pt/contents/consultationdocument/Plano%20de%20Afeta%C3%A7%C3%A3
0 PAER Versao CP_outubro.pdf)
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1.2.Geological setting

Viana do Castelo offshore wind farms areas are located in the Galicia-Minho Continental
Shelf on the northwest of Portugal, between the Douro River at South and Minho River at
North (Figure 1-2). In this area the width of the continental shelf is about 35 km in the north of
Povoa do Varzim, increasing to the south. The continental shelf edge lies around the 160 m
depth. In the inner continental shelf, the Hercynian basement of Paleozoic age forms a relief
along the shoreline with a maximum width of 10 km, corresponding mainly to granites and
metamorphic rocks of Precambrian and Palaeozoic age.

Sedimentary rocks of Cenozoic age cover the middle continental shelf, ending against a
NNW-SSE 50 km long relief named Beiral de Viana that consists of Cretaceous rocks
forming the external continental shelf. Two main fault systems form a N-S trending graben
(Pontal da Galega Graben), where the Porto-Tomar fault marks the contact between the
sedimentary rocks and the Hercynian basement. The contact of the Cretaceous rocks with
the Cenozoic sedimentary rocks is made by the Beiral de Viana fault.

Sediments are supplied to the shelf by five rivers (Minho, Lima, Cavado, Ave and Douro
River). The Douro is the most important river, being responsible for ~80% of the sediments
reaching the continental shelf. Several authors have focused on recent sediment distribution
and characterization, having reported the presence of different classes of sediments, which
ranges from mud to gravel (Dias et al. 1991 1984, 1992, 2001, 2002; Jouanneau et al. 2002;
Magalhées et al. 1991, 1992; Fraga 1983; Vitorino et al. 2002a, b).

The Alpine orogeny major pulse of compression occurred during the Miocene. Folds and
thrusts are widely recognized along the West Portuguese shelf and onshore. Accordingly, the
main erosive unconformity is considered to be of late Miocene to Pliocene age and the
sediment package on top of this unconformity is considerably less consolidated than the
underlying rock formations.
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Figure 1.2 - Geological map of the North of Portugal.
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2. AVAILABLE DATA

For this work previously acquired geophysical data (IPMA proprietary high-resolution seismic
reflexion surveys; and DGEG proprietary medium to low resolution seismic reflexion surveys)
were analysed as well as published material (e.g. oil and gas exploration reports; PhD thesis;
scientific papers). Figure 2.1 presents all the available data (seismic reflexion surveys and oll
and gas wells) for Viana do Castelo North and Viana do Castelo South.
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Figure 2.1 - Available data for the Viana do Castelo area.

2.1.Geophysical data

The datasets of seismic reflection profiles cons
(VIABOA and MIDOU) and 11 seismic reflection surveys (Table 2.1) from oil & gas data

inventory property from DGEG (Figure 2.1). The seismic lines from DGEG were not

considered for cartographic purposes. A synthesis of the data characteristics from each

survey is available in the forms of Annex 8.1.1. All the information was extracted from survey
reports and from the seismic headers of the SG
available. The estimated vertical resolution of the seismic data from the oil & gas surveys

varies from 20 to 30m.
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Table 2.1 - Synthesis of the available Oil and Gas surveys and existent number of lines
covering the area of Viana do Castelo

Survey Operat Year NU of
TEXACO 1937 TEXACQ 1975 37
NORAD 198/ NORAD 1980 1
NESTE 198 NESTE 1989 17
SALEN 198 SALEN 1983 20
SALEN 198 SALEN 1984 12

GSI| 19814 GSI 19814 1

PECTEN 3SBRBN PECTEN 1985 29
PECTEN 1985 PECTEN 1985 32

TAURUS 199 TAURUS 1992 4
TGNOPEC 20/ TGNOPE 2000 3
TGNOPEC 20/ TGNOPE 2002 1

2.2.Well data

Oil and Gas exploration companies drilled several wells in the Portuguese continental
margins. Data from these drilling campaigns is available at Dire¢cdo-Geral de Energia e
Geologia; a synthesis of that data is present in this report.

Five wells were drilled in the Viana do Castelo area (Figure 2.2) by different companies,
between the seventies and the nineties of the XX century. Table 2.2 presents relevant data
on the drilling of the wells.

Table 2.2 - Oil and Gas exploration wells

L Drilling | Total Depth Water
Name Abbreviation Operator Year (m) Depth (m)
CAVAHLA Cwvl TEXACO P| 1976 1229, 8 4
CAVAHA Cv4 TEXACO P| 1979 2749, 92
. NESTE
L1 MA LAl PETROL | 1990 2900 110
LULA L ul PECTEN P| 1985 4040 21.7
TAURUS
TOURO1/ Tel/ 12 PETROL .| 1994 2853 13.4%

Information collected from the exploration wells refers solely to Mesozoic formations of the
basin (Table 2.3). With initial drilling without sample recovery, there is no information on the
shallow formations or the unconsolidated sedimentary cover.
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Figure 2.2: Location of wells drilled in the Viana do Castelo area for oil and gas exploration.

Table 2.3 - Synthesis of data from oil and gas exploration wells of Viana do Castelo

s Stratigr
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TNo recovery Up to 472
CAVAHA - ]
c fTOo0litic |Iimestone Upper Cr et
v4 fClastioclmidi ng fine graine((731 m)
coarse grained sands, inter
T Micritic Ilmestpne, occasi ¢, o croelt
upper part and interlayer eq(
. (550 m)
|l ower part;
TArgillaceous | i mestone and
top,;
fMicritic |imestone, occasi (
horizons near the base;
fLi mestone and grey micaceol
silty micacedwmd emd dyteoreals wUpper Jur :
coarse grained sandst-omewn |[(1468 m)
marl s; dense pelletal wackg¢g
micritic |imestone with pl g
marl s and dark grey argill 4

T No recovery Up to 415
LI_M]A Upper Cr et
L4l fFluvial to shallow marine gCarapau,

with the presence of coal; |anGandar a
(35 m)
Upper Cr et

fLi mestone with interbedded E:g(é@m)':m

‘|]I_nterbedded sand;tone and 9Torres Ved
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| ower | evel s;
Linguado
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Gr ®s Superi
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T No recovery Up to 600
L UL-B fLi mes(wakestone) ; sandstoneU er Cr et
L ul interl ayered shales and Sil(Egoo m)
fSandstones interl ayered WitLower Cr et
Calcareous | ayers and argil(~1500 m)
beds (1100 m)t owairndtsertbheed dbeg
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( ~am)
’ (~1000 m)
. . Upper Trié
T Evapordiotteosni t es, sandstones (+ 150 m)
TNo recovery Up to 160
TOUROI1 fLimestone with | ayers of sg. c
Toel/ 12Z dol omites; ate rets
q ' (625 m)
fTSandstones with interlayereglLate Jur ajf
claystones; marls; claystorEarly Cr et
sandstones; | imestone beds [(~2200 m)

2.3.Surface sediments

During the VIABOA campaign unconsolidated surface sediment sampling was done with Van
Veen and Shipek grabs. In the area of Viana do Castelo 12 samples were collected, and the
data on those samples, as well as a summary description of the sediment types is presented
in Table 2.4. Location of the sampling sites is shown in Figure 2.3. The sampled sediments
are sands, of variable grain size and generally with abundant bioclasts.

The fACarta de Sedi mentos Superficiais da Pl atafc
Hidrogréfico (2010) is the main document on the continental shelf surficial geology. At the

area of Viana do Castelo (North and South) most of the loose sediments are Pleistocene or

Holocene in age, mainly detrital of various grain size; some consolidated detrital Pliocene

sediments and Cretaceous limestone are also present in the area.

The unconsolidated sediments of the area (Figure 2.4) are mainly detrital with various grain
sizes and different bioclastic and lithoclastic components. The description of the sediments
follows the Folk classification scheme, and the textural meaning is presented in Table 2.5.

Rocky outcrops of the continental shelf offshore Viana do Castelo occupy a considerable
area and correspond to Pliocene sands, clays and silts at the eastern portion of the outcrop
and Cretaceous limestone westward. These sediments constitute the substrate of the loose
sediments of the area, that include muddy lithoclastic sands which are the most common
sediments together with lithoclastic fine sands. Occurrences of other sediments include
sandy lithoclastic mud, lithoclastic mud, lithobioclastic sandy mud, lithoclastic sand,
lithobioclastic sand, bioclastic medium sand, biolithoclastic coarse sand, and biolithoclastic
fine sand.
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Figure 2.3: Location of VIABOA sampling sites.
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Table 2.4 - Surface sediments collected during VIABOA campaign.

ID Latitude Long itude Date Dgﬁ;h Observations Area

VBO10 | 41.693789 | -9.274663 | 1975/10/16 | 160 Fine grained grey sand, VCN
mica-rich with shells
VBO11 | 41.693789 | -9.234663 | 1975/10/16 | 135 | "inegrained dark greysand, |
with shells
VB012 | 41.695457 | -9.201329 | 1975/10/16 | 125 Fine grained dark-green VCN
micaceous sand

VB013 | 41.698791 | -9.151328 | 1975/10/16 | 110 Coarse grg;]”;g sandwith |\,
VBO14 | 41.697124 | -9.122005 | 1975110116 | 105 | SV f'”e'gg‘:gﬁg sandwith | /o
VBO15 | 41.697124 | -9.111328 | 1975/10/16 | 100 | "€ gra'”eghzjlesy sandwith |/
VB016 | 41.698791 | -9.082994 | 1975/10/16 | 100 Coarse grg;]”eelg sandwith |\,
VB017 | 41.702125 -9.05966 1975/10/16 95 Silty fine-grained sand VCN
VB018 | 41.707125 -9.03466 1975/10/16 90 Silty fine-grained sand VCN
VB033 | 41.372118 | -9.151322 | 1975/10/17 | 140 Med'“m'gs”r?;?ssa”d with VCS
VB034 | 41.387118 | -9.117989 | 1975110117 | 115 | € grai”eghghesy sandwith | /g
VB035 | 41.395453 -9.079654 1975/10/17 100 Silty fine-grained grey sand VCS

VCN i Viana do Castelo North; VCS i Viana do Castelo South

Plans de Recupsragie
e Resiligncia
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Figure 2.4 - Geological map of the surficial sediments of the Viana do Castelo are (IH, Carta
de Sedimentos Superficiais da Plataforma Continental, 2010).
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Table 2.5 - Reference values for the surficial sediments classification according to IH map

Gravel sediments Sand sediments Muddy Sediments
Mud < 10% Mud < 109
0
+ Mud < 50%
Sand + Mud < 50% Sand + Mud > 50% Mud > 10%
Gravel >50% R
Avg O2 mm

Avg 02 mm

Lithoclastic

carbonate < 30%

Lithobioclastic

30% < carbonate < 50%

Biolithoclastic

50% < carbonate < 70%

Bioclastic

carbonate > 70%

OP
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3. ¢/INTAGEOGHIGH RESOLUTION SEISMIC SURVEYS

3.1.Surveys 6description

IPMA seismic data repository has a set of 2D high resolution seismic data from old seismic
campaigns prior the 90s, her ein named as Ovintagebo. A
(Figure 3.1) were interpreted with the purpose of assessing the thickness of the
unconsolidated sedimentary cover of the Viana do Castelo area. Data was collected during
two campaigns: the VIABOA (1975) and the MIDOU (1985). Table 3.1 contains the seismic
acquisition characteristics of the campaigns that included sediment sampling (Van Veen,
Shipek and Kastenlot grabs). MIDOU sampling was done outside the area of interest.

430000 440000 450000 460000 470000 480IOOO 490]000 500000 510000 . 520]000
y = 3, A

[ Viana do Castelo area

IPMA seismic surveys
= MIDOU
~—— VIABOA

EMODnet Bathymetry

0

| 1.4 - B A5
430000 440000 450000 460000 470000 480000 490000 500000 510000 520000 530000

Figure 3.1 - 'Vintage' high-resolution seismic surveys location.
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Table3.1Dat a of tdsessmidsuriveys a g e

VIABOA MIDOU

Dates: 13 - 29 October 1975 27 - 29 August 1985

Promotor: Servicos de Fomento Mineiro, SFM Direcdo Geral de Geologia e Minas,
' (Portuguese state) DGGM (Portuguese state)
Contractor: SFM and Hydrographic Institute (IH) DGGM and Hydrographic Institute (IH)
Objective: Acquisition of geol_oglc data to access NA
the shelf sedimentary cover
Vessel: NRP Almeida Carvalho NRP Almeida Carvalho
Made by the crew officials by marked
Positioning: and estimated points, radar and DECA NA
with an interval of 10 minutes
Sparker SIG 72J 6 KV with an energy
source of 18-36-72 J; streamer of 100m
Seismic with an active section of 2.1 m with 4
Equi elements. Register Muirhead with Uniboom and Sparker EG&G
quipment o .
amplifier and higg cut and low cuts
hardware filters SIG. Shooting rates of 3
and 6 shots per second

Sediment

Sampling Van Veen and Shipek grabs Van Veen grab and Kastenlot corer

Equipment
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3.2. 6 Vi n tseigni &data

The O6vintaged seismic data originally in printec
digital images are in grayscale .tiff format with 200 to 300 dpi resolution. The vertical

registered window, in ms varies from 330 to 1000 ms. Furthermore, shot points location and

navigation time are marked in images (Figure 3.2) . These O6évintaged seis
converted to SEGY format, enabling the seismic interpretation with interpretation software. A

description of these is presented as follows.

MD001485

5000 4000

Figure 3.2 - Example of vintage seismic profile of MD001485 line from MIDOU campaign
1985 IPMA. Vertical marks refer to shotpoint locations and horizontal marks to time scale.

3.3. Methodology

The methodology used to transform the digital images of vintage seismic data into SEG-Y
format and its interpretation is summarized in the following workflow (Figure 3.3).

Vintage
Seismic Data

Image
Rasterization

Seismic
Interpretation

Seismic
Processing

Conversion to
SEGY format

(printed
format)

(digital format)

Figure 3.3 - Representation of the workflow adopted for vintage seismic data interpretation.
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3.3.1. Transformation of vintage seismic images into SEGY format

The transformation of digital images into SEGY format was performed with software scripts in
open-source repositories, which were adapted and modified by the Seislab (Laboratério de
Geologia e Geofisica Marinha - IPMA) team. The images were cropped to the usable area of
seismic data. For each i For a o ( fodation wase assigngd the spatial information
regarding UTM coordinates (WGS84 _ UTM_Zone 29N), obtained from navigation and
available in the campaign reports and the coordinates for the remaining shotpoints were
interpolated or extrapolated. The SEGY Revison 1 was the format adopted for the SEGY
files. Additionally, a Quality Control (QC) of the SEGY was carried out, to check the seismic
i mage quality and checked t he &iguweBd&digwe3df t he sh
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Figure 3.4 - Example of SEGY QC. Seismic profile with shot points location with UTM
coordinates.
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Figure 3.5 - Example of SEGY navigation QC.

3.3.2. Seismic processing

Two seismic processing flows, using simple techniques, were applied to the converted
SEGYs. The objectives of the applied processing flows were, for the first one to apply
geometrical corrections and homogenize sampling rates, and for the second one to remove
noisy data and enhance seismic-to-noise ratio. The geometrical corrections were focused on
the following main steps:

1 Correction of navigation (elimination of duplicate coordinates due to the rounding and
reinterpolation);

Sample rate homogenization to a sample of 0.1 ms for all lines;

Delays correction;

Test of horizontalization correction;

Sum of seismic traces and line length adjustments;

Correction of vertical positioning by bulk line shift, to fit EMODnet bathymetry
converted to time using a sound velocity of 1500 m/s;

1 QC of navigation positioning;

=A =4 =4 -4 =4
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After applying all the geometrical corrections (Figure 3.6) a new SEG-Y file was exported
(res.seg). On the second processing flow, a Bandpass Filter and Spatial Filter were used to
enhance reflection continuity, and a new SEG-Y was exported (proc.seg) (Figure 3.7).

Quiality Control was also applied to seismic processing results (Figure 3.8).

B e e

Figure 3.6 - SEG-Y (res.sgy) seismic profile after geometrical corrections. Blue line
represents the seabed (data from IPMA database - EMODnet).

Q%0 500 €T30 5000 20 $500 STI0 6000 G250 6300 6750 OO0 70 TS0 UTSD 8OO0 M0 8300 BT %000 2%
T Ty, TP AT Y T (PP YT YO VYV SIS T T T ez o T A

A LA L

Figure 3.7 - SEG-Y (proc.sgy) processed seismic profile of the line presented in Figure 3.6.
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Figure 3.8 - Example of QC plot of navigation positioning fora 6 v i IPMAasgisn& line. A-
navigation plot of the seismic traces coordinat
coordinates and the interpolated coordinates colored according to trace spacing classes
(panel C); B- Navigation plot with equal scale axis and dots colored according to trace
spacing classes (panel C); C- Frequency of traces distribution by trace spacing classes; D-
Frequency of traces distribution by cumulative trace spacing classes.

3.4.Interpretation of high-resolution seismic data

The interpretation of the vintage seismic datasets was based on the two (res.sgy and
proc.sgy) output versions of SEG-Y files resultant from the processing stage. The original
seismic data has different image quality (Figure 3.9, Figure 3.10), levels of noise (i.e. ringing,
ghosts), and positioning accuracy. These differences have an impact on the seismic
processing results and on the seismic interpretation potential of the datasets.

The positioning accuracy of the interpreted seismic lines was evaluated by comparison of the
picked sea bottom reflection with the EMODnet bathymetry (grid with a 150 m cell size)
converted to two-way time (TWT), using a sound velocity of 1500 m/s.

Both horizontal and vertical corrections were applied to the seismic data in order to minimize
the observed discrepancies between the picked sea bottom from the seismic data and the
Emodnet bathymetry used as reference. Firstly, horizontal corrections were applied by
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changing the seismic trace-shotpoint relation, to extend or compress the trace spacing along
the seismic line in order to achieve a better fit with the bathymetry (Table 3.1). Secondly, a
bulk vertical shift was applied to each seismic line in order to minimize the remaining misfit
with the bathymetry and the mistiest with crossing seismic lines (Table 3.4 and Table 3.3).
Finally, the resultant misfit between the picked seismic sea bottom and the Emodnet
bathymetry was evaluated by generating a surface (grid) resultant from the computed
difference between the interpolated picked sea bottom from the seismic lines and the
Emodnet bathymetry (Figure 3.11 and Figure 3.12).

TRYIRV N

Figure 3.9 - Detail of VB00175 seismic line to highlight image quality. The blue line refers to
the interpreted seabed.

‘‘‘‘‘‘‘‘‘‘‘
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Figure 3.10 - Detail of MD01485 seismic line interpretation (top 7 res.sgy, bottom i proc.sgy
seismic files). with the seabed in blue and base of sediments in green.
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Table 3.2 - Modification of the seismic trace-shotpoints relation applied to the interpreted
seismic lines to improve its adjustment to the reference Emodnet bathymetry i MIDOU
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915 1060 08537
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MDOO 785 2885 2930 1.06 32
3170 3275 08261
3355 3600 05692
6387 6387 1.0879
1 1
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Table 3.3 - Modification of the seismic trace-shotpoints relation applied to the interpreted
seismic lines to improve its adjustment to the reference Emodnet bathymetry i VIABOA
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Table 3.4 - Vertical shifts applied to interpreted seismic lines to improve its adjustment to the
reference EMODnet bathymetry and minimized the misties between crossing seismic lines.

Li ne Name¢ Survey | Origina New Shif
MDOO0O785 MI DOU 0 2
MD0O0885 MI DOU 0 -2
MDO0O0985 MI DOU 0 -3
MD01285 MI DOU 0 -2
MD01385 MI DOU 0 -2
MDO01485 MI DOU 0 -2
MD01585 MI DOU 0 -2
VB00375 VI ABOA 0 -8
VBOO0O575 VI ABOA 0 -2

VBOO0O175_1y VI ABOA 0 0

VBO0O0175_ 2y VI ABOA 0 1
VBOO775 VI ABOA 0 -3

430000 440000 450000 460000 470000 480IOOO 490]0007 = 500000 510000 = 520]0_09

4 .
Var + 13

[ Viana do Castelo area

EMODnet Bathymetry

| 1 s
430000 440000 450000 460000 470000 480000 490000 500000 510000 520000

Figure 3.11 - Map of the remaining residual misties between crossing seismic lines after the
horizontal and vertical adjustments applied.
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Figure 3.12 - Surface grid representing the residual vertical misfit (difference) between the
interpolated surface from the picked seismic seabotom anf the reference Emodnet
bathymetry.

The interpretation of the vintage seismic data aimed to infer the thickness of the recent
sediments package. The seabed and the base of the recent sedimentary unit horizons were
interpreted considering a best-case scenario, where the seabed corresponds to the first high
amplitude reflector and the base of the recent sediments corresponds to the first
unconformity identified in the seismic data. Considering the seismic data quality, it is not
straightforward to distinguish significant reflections from spurious ones (e.g. noise and
ghosts). This uncertainty in the seismic interpretation can lead to an overestimating of the
thickness of the recent unconsolidated sedimentary package.

3.5.Estimation of unconsolidated sediments thickness

The base of the unconsolidated sediments seismic unit was picked in the vintage seismic
lines, identified as the post Alpine orogeny unconformity. Onshore these sediments
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correspond to poorly consolidated sands with an argillaceous matrix of Pliocene to
Quaternary age. The bedrock in the whole area of interest consists of Cretaceous through
Eocene sedimentary rocks. According to the EMODnet-Geology map, these units are made
up of limestones, dolomites and sandstones (https://emodnet.ec.europa.eu/en/geology).

An example of the interpretation is presented in Figure 3.10, and the map from the
interpretation o friguel3ll3. The quality afghe Gintabe saisnic linesndid
not allow for an accurate determination of the base of sediments horizon in all the lines. In
some instances, it was not possible to depict with a high degree of certainty the base of the
loose sediments. Given these constraints the presented data should be considered a best-
case scenario, possibly with some overestimated values, regarding the unconsolidated
sediments thickness in the Viana do Castelo area.

The shallower seismic unit in the Viana do Castelo area, believed to correspond to
unconsolidated sediments, observable outside the Mesozoic and Paleozoic formations
outcrops, overlies a deformed (probably Miocene) unit resting on top of an erosional surface.
Two different seismic facies characterize the unit: 1) transparent facies (Figure 3.14); 2)
parallel (sub-horizontal) reflectors of low to medium amplitude (Figure 3.15).
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Figure 3.13 - Map of the base of unconsolidated sediments seismic unit (in ms - TWT).
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Figure 3.14 - Transparent seismic facies of the unconsolidated sediments unit.

Figure 3.15 - Parallel seismic facies of the unconsolidated sediments unit.

The thickness of the recent sediments package was computed from the difference between
the interpreted seafloor horizon and the base of the unconsolidated sediments horizon:
Figure 3.16 presents the computed thickness of the unconsolidated sediments along the
lines; and Figure 3.17 shows the same data plotted on top of the surficial sediments data
from the IH map. Figure 3.18 shows a surface grid of the interpreted sediment thickness,
resultant from a least square interpolation considering a buffer range of 1500 m around the
seismic lines and Figure 3.19 shows the same surface grid plotted on top of the IH surficial
sediments map.

Figure 3.20 A and B presents the surface grids of results of the kriging of the interpreted
unconsolidated sediments unit thickness in ms- TWT (Figure 3.20A) and in m (Figure 3.20B),
considering a sound velocity of 1700 m/s. This sound velocity value was considered in
previous projects to be an acceptable approximation of the velocity for loose sediments in the
area.
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The estimated values for the thickness of the unconsolidated sediments range from 0 to 44
ms (TWT), with a median value around 14 ms (TWT). Considering a sound velocity of 1500
m/s or 2000 m/s the maximum and median sediment thickness can amount to 33-44 m and
10.5-14 m, respectively.
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Figure 3.16 - Thickness of the shallower unit, probably of unconsolidated sediments, from the
interpretation of the 'vintage' seismic sections (values in ms).
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Figure 3.17 - Thickness of the shallower unit (in m), probably of unconsolidated sediments,
from the interpretation of the 'vintage' seismic sections, converted to depth using an average
sound propagation velocity of 1700 m/s. For color legend see Figure 2.4.
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Figure 3.18 - Surface grid of the interpreted sediment thickness, resultant from a least square

interpolation considering a buffer range of 1500 m around the seismic lines.
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Figure 3.19 - Surface grid of the interpreted sediment thickness, resultant from a least square
interpolation considering a buffer range of 1500 m around the seismic lines, plotted on the IH
surficial sediments map. (for color legend see Figure 3-17). For color legend see Figure 2.4.
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