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ON 1HE MAGNEl1C DETECrABILITY OF MESOZOIC PONTA GROSSA ARCH
DYK.E SWARM: AN INTEGRATED GROUND/AIRBORNE MAGNETOMETERY
AND ROCK MAGNETISM STUDY

N. Ussami (1), FJF. Ferreira (2), A. Kolysnik (1), MIB. Raposo (1), E.C. Mofina
(1)& M. Ernesto (1)

De p to . Geo f i sica, I n stitu t o Ast r o n om i c o e Geo f i s i c o ,
Un iv e r s i d a d e d e São PRu l o , Sã o P a u l o, Br azi l .

*I nstitut o d e Pe s q u i sa s Te cnol ó g i ca s d e Sã o Pa u lo , São
Pa ul o, Bra zi l .

M ~ so z oi c Po n ta Gros s a Arc h Dyk e Swa r ms occur betw e e n th ~

~as t e r n b o rd e r o f th e Pa r a na bas i n and t he south e as tern Br az i li a n
co nt i n e n ta l margi n . It c omp ri s es o f h u n d r ed s o f 20 to 50 met e r s
thi ck t ho l ei it ic ba s a lt d yk e s wh i c h i n t r ude th e Pr ec a mbria n
ba N ~m ent a n d Pa l e ozo ic s e d imen ts a lo n g t h e NW - SE d i r e c t i o n .
P r el im ina r y an a l y s i s o f a e r o ma g n e t i c da t a s u g ge s t e d t hat t h e s e
dyk e s ma y e x te nd north we s t e r l y to war d s t h e c e nt er o f t he Par ana
b a sin , un d e r b a s a lti c f l o ws a n d pos t -v o l c ani c s e d i me n t s .

In o r d e r t o in v e s t i g a t e t h e d e tec t a b i l it y of t h es e no n­
e x pos ed d y k c s b y ai rbo r n e ma g n e to met r y, a c o mbine d st udy o f
g ro u nd ma g n e t j c s u r v e y a ~ d y k e ma gn et i sm wa s c a r r i e d out in o n e
regio n (G u a p i a r a L i n e a me n t ) wh e r e dyk e s are e x po s e d. A t o t al
c o mp o n e n t ma gn eti c p r o I i l e of 12 k m wa s s e t u p wi t h an a v e r a g e
li p a c e o f 12 . 5 t o 25 me t e r s b e t w e e n r e a d i n g ~; . T h e r e i s a c I e a r
co r res p o nd enc e b etw e en e x p o se d d yk e s an d s h o r t - wa v e le n g t h
ma g n e t j c a n o ma Li e s , Many un e x p o s ed d y k e s v e r e a l s o d e t e c t e d fro m
o bse r ve d ma gn e t i c a no ma l i es a n d a n av e r a ge f r e q ue n c y o f 2 d y k e s
per ki l ome t e r ha s b e cn d e t e r mi n e d f or th i s r e g i o n . Th e gro u nd
ma gn e t i c d at a was u pwa r d - c ont.i n u ed to co i n c i d e wit h th e altitud e
of o n e lin e of t h e ae r o mag net ic s ur ve y fl o wn a t 4 50 met er s a bo ve
gro und lev e i ( a . g .I .) . Th is p r o c e s s r ev e a l e d t h a t mo s t of d y k e
ma g n o t j c a n o ma Li e s are h i g h ly a t t e n u a t e d a t a l t i t u de as l o w a s
10 0 met e r s a . g . I .. At 45 0 me t e r s, o nly a no ma l i e s a s ~ oc i a t e d wit h
a gro u p o f c l o s e d s p a c e d d y k e s or h i g h ampli t ud e ( a b o v e 4000 nT
o n l he groun d) ma gn eti c a nomaly of a s i ng le dyk e r e ma in . Th es e
r e su l t s wer e int e gr at e d with d a t a of ma gn eti c su s c e p t i b i l i t y a nd
natur al r e ma n e n t ma gn e t i z a t i a n o f d y k e sa m p l ~ s i n or d e r to
e s ta b l i sh a q u a n t i t a t i v e c rit e r ia o f d y k e s d et e ct a b i Li t y b y
co n ve n t i o na l a i r b o r ne ma g n e t o mc t r y . Fo r t his pa rt i c u l ar r e g ion,
i t I S f o und th a t mo s t o f t h e dyk e s c a n o n l y b e d e tec t e d by g~o u nd

ma gn e ti c s u rv ey du e t o l ow magne t i z a ti on a n d s mal l thi ck n es s af
th e d yk e s .
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