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The cand ida t e discusses ^everal aspeci.-, nl nui i ier ieal modeling ( i f mantle

dy i la niies. Si nee many i m p o r t a n t issues, such as I l i e role o j ' l a t e t ' ; i l videos it y

variations ( L V V ) . cannot be addressed by classical inc l l iods based on Hie

propagator teehl l i ( |He . n n n i e i - j e a l tools are needed. Commercial packages Mich

as Marc and Abaqus offer the possibility of tackling such a problem, and

indeed many researchers are using these lools for solving a nnniber of problems

in global geodyuamics. i n c l u d i n g l l i a n t le convert ion in I he presence of r ea l i s t i c

lateral rheological variations. Hero an effort is made to develop codes mid

procedures v i r t u a l l y f rom sc ra l rh (a v a l u a b l e I r a d i i ion < i f -.cienl i s t s ol' I h is

Department), loading to a spectral finite element (hereinafter SKK') met hod

tha t is applied successful ly lo m a n t l e convedion.

The Thesis eonstirntes a self-contained discussion of mantle convection, and

i lhis t ra t .es in a rigorous but concise \vay all t he basic concepts s ta r t ing from

geoid u n d u l a t i o n s , tomograp lu . and the equat ions governing tlie mnt inn of a

very viscous fluid driven by internal density anomalies, hi the bulk of t h e 1

dissertation, ( h e SKK is described and v a l i d a t e d aga ins t known semi a n a l y t i c a l

results. Final ly , an applical ion to l i t hosphrrie suhdnet ion is made. Thought I

did not check a l l the ma! hemat ies i n t o deb i i l . I could appreciate t he o r i g i n a l i t y

of the approach. The material is \vell presented, and the general fea tures of

1 he mel l io i ! could be (at least in p r i n c i p l e ) ex tended to l inear v i s c < > - e l a s t i c i t y

in the presence of LVV, as an alternative to "pure" finite ele.meni s approaches

by commercial products.

St i l l lacking a H I ) implementation of the SKK. the last ( ' hap te r is devoted to a

study of the long--wavelength geoid u n d u l a t ion above a subduct ing slab in an

axis symmetric model. This is indeed a classical problem in g l o b a l

gcodynamics, first addressed in tin; 80's in a suite of milestone papers. The

m e i i l of t hi1 ana lys i s made here is the large set of v iscos i ty models considered.

and the serious efforts to model small scale viscosity structure of the

s i i b d n c l i n ^ hi hnspherc. ( h v e n a real is t ic slab buoyancy, t h e ma in result

(which is perhaps not total ly surprising) is that ^eoid undulations1 are mainly



governed hv t i n 1 v i scoMt \  c o i i t t a s t between t i n 1 uppei and lower m a n t l e . \ v h i l e

LVV cause major effects on mantle How. This f inding wil l he probably

confirmed in tin- upcoming ;il) compulations. Perhaps, in \ i f \  of t h e

j^ 'ophy . i i c f i l i m p l i c a t i o n s , i n t l x 1 I n t u r e i l could \ \ i l l l > c nse iu l l.o . i i l i l i ' i ^ ^ ; i n

import mil issue i l i ; i t snrhiee- ;ij;ain ii'nm i his -.1 ndy. i , e.. I be need < i i ' ,1

siCjiiiiiCfint viscosity iiici-ca.se across the ( i7 l ) km de])l.h d i s c o n t i n u i t y , w h i c h

seems to ( ' i tnt l 'adiet evidence f rom glacial i ^ o s t a t ie ad | i l> - l menl .

To M L i n n i a r i / e . in \ ' ic\ \  < > ! ' t he i i i i p o i ' t i i n e e of t I l l s \\ 'ork i n re [a 1 ion to il.S f i e ld , t ,O

its scicnlific ni ft mi nit. to t he n r i c j n a l i t v i i f r l i c i ' e - - n l t > , and to I he clear

p r e s e n t a t i o n . I s l . ron^l^1 recommend t h a t t h e t h e s i s i s a < i c e p l t > d in I 'ull i l lment ol

The requirements foi t h e decree ol Doctor of" [ ' h i l < i-ciphy.


