
 

 
 
 
 
 
 
 

 
 
 

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 



�������������������������������������������������������������5�3	����
����	
��

�

��#�

�

��7�	-)$�8$'$����
Perhaps one of the more difficult parts of this book is acknowledging all those who have 

played a part in its coming to fruition. It is tempting here to somehow name all those 

whom helped in a neat list, ordered by their degree of contribution, or perhaps in a plot 

or table! But, alas this is not possible, since many contributions are indirect, subtle, 

subjective and do not necessarily present themselves in a clear manner. In any case, I 

think it's pertinent to begin by acknowledging my supervisor Prof. Dr. Ramon 

Carbonell, at the Institute of Earth Sciences 'Jaume Almera' in Barcelona, without 

whom this thesis would never have commenced. From the beginning contacts in Canada 

and for so much help with so much paperwork and the long patient waits for 

documentation, homologation, etcetera, I am truly grateful. Thank you for the 

opportunities you have given me, such as participating in conferences, workshops and 

field work. Thanks for many of the ideas for which you then encouraged me to develop 

independently, and finally for the kind, personal attitude that you always espoused and 

for the constant support when my ideas were, so-to-speak, turbulent.  

 

At Jaume Almera I acknowledge the friendship and support of too many to list, but 

particularly, though in no particular order, to Imma, David, 'Ola', Bea, Gusman, Alcinoe 

and Alba, as well as the long list of others that are too many to mention, but who have 

touched me positively in some way or just made me feel welcome in Barcelona. To 

Dennis and Joaquina, for being such great friends and for all the help and advice both 

scientifically and personally. To the administrative staff at Jaume Almera for being so 

patient with my broken Catalan and Spanish and for arranging my travel and for just 

being a friendly face.  

 

To the people at the department of geodynamics and geophysics at UB for being so 

supportive, but especially to Pilar, Juanjo, Alex, Ester, Eduard, Alex, Ana Carmona and 

Oriol for always making me feel welcome in the department.  
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To my colleagues at the Marine Institute (CMIMA) for all the great lunches, and 

camaraderie, but especially for the many stimulating discussions over 'Nespressos'. 

Particularly, to Valentí, Berta, Josep Lluis, Josep de la Puente, Rafa, Xavi, Roger and 

Cesar, in addition to many others simply too lengthy to mention without fear of 

excluding someone inadvertently. In addition I would like to extend thanks to Francis 

Machín (formerly of CMIMA) at the University of Las Palmas de Gran Canaria in the 

Canary Islands and Simon Ruiz at the Mediterranean Institute for Advanced Studies in 

the Balearic Islands. 

 

To all my colleagues from the GO project outside of Spain, I thank, in the UK, Richard 

Hobbs and Ekaterina Vsemirnova, John Huthance, Ruben Alvaro and Katy Sheen. In 

France, Louis Gelí, Marc Andre Gutscher, Elise Quentel and Emmanuel Cosquer. In 

Germany, I acknowledge Dirk Klaeschen, Cord Papenberg and Gerd Krahmann. In 

Portugal, I thank Isabel Ambar, Nuno Serra, Luis Matias and Luis Pinheiro. To the 

crews of the N/O Urania, the RRS Discovery and the B/O Sarmiento de Gamboa I thank 

you for safe and fruitful surveys.  

 

Thank you to my colleagues in Canada and the US, particularly to Chuck Hurich and 

Jeremy Hall at Memorial University of Newfoundland in St. John's, Barry Ruddick at 

Dalhousie University in Halifax, Steve Holbrook at the University of Wyoming and to 

the Seismic and Electromagnetism Section at the Geological Survey of Canada in 

Ottawa. To my friends in Ottawa whom continued to believe in me and encourage me 

and who still remain close friends even after I bid you all a heartfelt adieu.  

 

To the publishers of Continental Shelf Research (Elsevier), Ocean Science (European 

Geoscience Union) and Geophysical Research Letters (American Geophysical Union) 

thank you for allowing me to reprint my publications in this doctorate thesis. 

 

To my parents who have always supported me, even from across the Atlantic ocean. 

You have given me both roots and loving wings and always have instilled in me the 

importance of a life-long education of the formal and informal kinds. To my maternal 

grandfather Patrick James Grant, who was forced to quit school at a young age to work 
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for his family. You were largely self-educated, and inspired me from a young age to 

keep on reading, advice that will be passed on to my children in time. To my adopted 

Catalan family, Josep, Maria Elena, Elena, David and Raquel, you have helped in more 

ways than you might think, but mainly through welcoming me in your country, a 

country that I now call home. 

 

And, to you Anna... it's difficult to fully express in words your total contribution to this 

thesis. Perhaps the thesis itself will serve as a starting point. You have always inspired 

me with your calm determination and gentle mannerisms. You have helped so much in 

concrete ways, through your tireless edits (yes, even correcting my English), 

translations, your respectful, but assertive criticisms of the content and style of this 

thesis, your expert data analysis as well as all the little ways you have helped me, not 

least of which through the mountains of administrative paperwork. But, there are also 

the non-quantifiable ways in which you helped me. You always encouraged me and 

reassured me that everything will come together in the end, even when things seemed so 

chaotic, without purpose or direction. You taught me that a Ph.D. thesis is more than the 

original research contained within its pages, it is also the collection of all the little (and 

big) mistakes that I made along the way, which have hopefully not found their way into 

these pages but have shaped who I am as a professional scientist. For this, you deserve 

my deepest gratitude. Yet most importantly, thanks for loving me and marrying me and 

for bringing our child into this world. Whatever happens in life, you and Marc are (and 

forever will be) my utmost priority. Finally, to little Marc, my son...you are still so 

young and innocent with a 'world of wonder' yet to explore. This thesis is dedicated to 

you because it represents what I feel are some of the fundamentals of 'the good life': a 

curiosity for exploration, life-long learning and to believing in yourself, even when 

others may doubt you. Life is for living and my wish for you is to live it well. 

 

Grant George Buffett 

The Tyrrhenian Sea,  

October, 2010 
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