
 

 
 
 
 
 
 
 

 
 
 

Seismic Oceanography 
 

A New Tool to Characterize Physical 
Oceanographic Structures and Processes 

 
 

Grant George Buffett 
 
 
 
 
 
 
 

ADVERTIMENT. La consulta d’aquesta tesi queda condicionada a l’acceptació de les següents condicions d'ús: La difusió 
d’aquesta tesi per mitjà del servei TDX (www.tesisenxarxa.net) ha estat autoritzada pels titulars dels drets de propietat 
intel·lectual únicament per a usos privats emmarcats en activitats d’investigació i docència. No s’autoritza la seva 
reproducció amb finalitats de lucre ni la seva difusió i posada a disposició des d’un lloc aliè al servei TDX. No s’autoritza la 
presentació del seu contingut en una finestra o marc aliè a TDX (framing). Aquesta reserva de drets afecta tant al resum 
de presentació de la tesi com als seus continguts. En la utilització o cita de parts de la tesi és obligat indicar el nom de la 
persona autora. 
 
 
ADVERTENCIA. La consulta de esta tesis queda condicionada a la aceptación de las siguientes condiciones de uso: La 
difusión de esta tesis por medio del servicio TDR (www.tesisenred.net) ha sido autorizada por los titulares de los derechos 
de propiedad intelectual únicamente para usos privados enmarcados en actividades de investigación y docencia. No se 
autoriza su reproducción con finalidades de lucro ni su difusión y puesta a disposición desde un sitio ajeno al servicio 
TDR. No se autoriza la presentación de su contenido en una ventana o marco ajeno a TDR (framing). Esta reserva de 
derechos afecta tanto al resumen de presentación de la tesis como a sus contenidos. En la utilización o cita de partes de 
la tesis es obligado indicar el nombre de la persona autora. 
 
 
WARNING. On having consulted this thesis you’re accepting the following use conditions:  Spreading this thesis by the 
TDX (www.tesisenxarxa.net) service has been authorized by the titular of the intellectual property rights only for private 
uses placed in investigation and teaching activities. Reproduction with lucrative aims is not authorized neither its spreading 
and availability from a site foreign to the TDX service. Introducing its content in a window or frame foreign to the TDX 
service is not authorized (framing). This rights affect to the presentation summary of the thesis as well as to its contents. In 
the using or citation of parts of the thesis it’s obliged to indicate the name of the author. 



Estructura i Dinàmica de la Terra 
Institut de Ciències de la Terra "Jaume Almera" 

Consejo Superior de Investigaciones Científicas (CSIC) 
 

Departament de Geodinàmica i Geofísica 
Universitat de Barcelona 

 

 

��������	��
���
����

����������������
�
��������������
��
	��
���
����������������
�������������

 

 

 

Memòria presentada per Grant George Buffett per optar al Títol de Doctor en Geologia 

 

Aquesta tesi ha estat realitzada dins el Programa de Doctorat Exploració, Anàlisi i modelització 
de conques i sistemes orogènics bienni 2006-2008, de la Universitat de Barcelona. 

 

Director:         Tutor: 

Prof. Dr. Ramón Carbonell i Bertrán      Dra. Pilar Queralt i Capdevila 

 

 

 

Grant George Buffett 

 

Barcelona, Novembre de 2010 



�

�

�-#�

�

 

�

���$���:�����

�

#��+����������������������������
 



SW

3A: Meddy having formed at Cape St. Vincent. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m). Here, in comparison with more northern profiles, horizontal seismic coherency is smoother and stratified, indicating mixing is not 
thorough. Three water masses are labeled: NACW - North Atlantic Central Water (green); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).
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5A: Meddy having been formed at Cape St. Vincent. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m) - and how horizontal seismic reflectivity is disturbed in the region, presumably due to the MU flow northward (into the page) 
resulting in increasing mixing. Three water masses are labeled: NACW - North Atlantic Central Water (green); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).
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9A and 9B: Zones of little internal reflectivity due to mixing through the entrainment of Atlantic water. Note the width of Mediterranean Undercurrent (MU) - in red zone depths (about 500 - 1600 m) - and how horizontal seismic reflectivity is disturbed in the region, presumably 
due to the MU flow northward (into the page) resulting in increased mixing. Three water masses are labeled: NACW - North Atlantic Central Water (blue); MW - Mediterranean Water (red); NADW - North Atlantic Deep Water (yellow).  * Seismic processing artifact
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11A: Well evolved meddy with little internal structure.  Compare with feature 3A, which shows significant internal structure. Note the width of Mediterranean Undercurrent (MU) and how horizontal seismic reflections are disturbed 
in the region, presumably due to the MU flow northward (into the page) ergo increased mixing. Three water masses are labeled: NACW - North Atlantic Central Water (blue); MW - Mediterranean Water (red); NADW - North Atlantic Deep 
Water (yellow).
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Hurst number ( ): shown overlaid on seismic data from which it was calculated. Note the low values of
the Hurst number at abyssal depths (>1500 m). The Hurst number indicates a rich range of scale 
lengths, which are indicative of a well-mixed regime (see Chapter 4 for details and discussion).

Horizontal correlation length (a ) overlaid on seismic data from which it was calculated. Abyssal depths x

show only the smallest scales (< 50m). Therefore, being well-mixed, they have low Hurst numbers and 
small scales, that is, a rich range of the smallest scales (see Chapter 4 for details and discussion).



Seven seismic stacks from 1100 m to the sea floor using an offset-dependent processing scheme. Stacks were created out of 500 m sub-sets of the full streamer length. Notice how compared to the static sea floor, reflections in the dynamic ocean fluctuate. Each frame is separated from the next by 3.5 minutes and has a horizontal width of 12.5 km. Inset describes the processing scheme.
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