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3.1 I N V E S T I G A T I O N  O F  T H E  G E O M A G N E T I C  F I E L D *

T ih a n y  O b se rv a to ry  reco rd ed  th e  tim e  v a ria tio n s  o f  th e  g eo m ag n e tic  ítéld 
as in p rev io u s  years . T h e  reco rd ed  d a ta  w ere regu la rly  sen t to  th e  W o rld  D a ta  
C en tre . A cc o rd in g  to  th e  p re lim in a ry  base-line  a d ju s tm e n t an d  e v a lu a tio n  o f  
the h o u r ly  m ean  values th e  g eo m ag n e tic  c o m p o n en ts  in T ih a n y  fo r th e  epoch  
o f  1986.5 w ere th e  fo llo w in g :

D =  1°34.8 '
H  =  21,454 n T  
Z =  42,358 n T  
F = 47,479 nT

T o check  th e  s ta n d a rd s  o f  th e  O b se rv a to ry , c o m p a ra tiv e  m e asu rem en ts  w ere 
ca rried  o u t  in th e  o b se rv a to r ie s  o f  Belsk (P o lan d ) an d  G ro c k a  (Y u g o s lav ia ). 
S cien tis t o f  H u rb a n o v o  O b se rv a to ry  (C zech o s lo v ak ia ) c a rrie d  o u t o b se rv a 
tions fo r  th e  sam e p u rp o se  in T ih a n y . T h e  ob se rv ed  d iffe rences in th e  in ten s ity  
c o m p o n en ts  w ere w ith in  an  in te rv a l o f  2 -5  nT . It m eans the  s ta b ility  o f  th e  
o b se rv a to ry  s ta n d a rd s  is o f  th e  2 -5  n T  in te rv a l.

A n aly s is  o f  th e  h o u rly  m ean  values o f  th e  h o r iz o n ta l in ten sity  fo r  th e  tim e  
in te rv a l o f  1973-75 has been c o n tin u e d  (F ig. 100). A tte m p ts  h ave  been  m ad e  
to  d e te rm in e  th e  re g u la r  d a ily  v a r ia tio n  by c o m p u te r  filte ring , th e  resu lts  
were co rre la te d  to  th e  q u ie t d a y s ’ v a r ia tio n  o b ta in e d  em p irica lly . T h e  d aily  
v a r ia tio n  o f  th e  d is tu rb e d  day s w as investiga ted  as well. T h e  resu lts  can  be 
su m m arize d  as fo llow s:

—  th e  re g u la r  d a ily  v a r ia tio n  can  be d e te rm in e d  by c o m p u te r  filte ring  
(F ig . 1 0 1 );

—  th e  reg u la r  24 h o u r  p e r io d  o f  th e  Sq  v a r ia tio n  can  be recogn ized  m a in ly  
n e a r  th e  su m m er a n d  w in te r  so ls tices (F ig. 1 02 );

—  th e  resid u a l co m p o n e n t show s th e  reg u la r d a ily  v a r ia tio n  o f  th e  d is tu rb e d  
p e r io d s  as well an d  can  be ap p lied  to  th e  in v e s tig a tio n  o f  th e  S q -D s  
tra n s i t io n s  (F ig. 103). *

* H e g y m e g i,  L ., K ö r m e n d i ,  A . ,  L o m n ic z i ,  T . ,  Szabó , Z.
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T h e o b se rv a tio n s  o f  th e  m ag n e tic  base n e tw o rk  have been reca lc u la ted  u sin g  
th e  coeffic ien ts o f  th e  Í G R F -8 5  m odel. T h e  c o m p ila tio n  a n d  in te rp re ta t io n  
o f  th e  se cu la r  v a r ia tio n  m ap  o f  H u n g a ry  a n d  S lo v ak ia  h a s  been s ta r te d  in 
c o o p e ra tio n  w ith  sc ien tis ts  o f  H u rb a n o v o  O b se rv a to ry .

R ev ision  an d  re su rv ey in g  o f  th e  se cu la r  ne tw o rk  has been  s ta r te d . O u r  
in te n tio n  is to  inc rease  th e  n u m b e r  o f  base p o in ts  because , fo r a n u m b e r  o f  
rea so n s , m an y  o f  o u r  o r ig in a l p o in ts  w ere d es tro y e d  o r  b ecam e  d is tu rb e d  by 
in d u s tr ia l no ise  d u r in g  th e  la st d ecades.
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3.2 G E O D Y N A M I C  I N V E S T I G A T I O N S *

C o n c ern in g  in s tru m e n ta tio n , in the  first q u a r te r  o f  1986 a seco n d , 12 m 
long, e x ten so m e te r  w as co m p le ted  an d  p u t in to  o p e ra tio n  in th e  g eo d y n am ic  
s ta tio n  o f  M á ty á s  h ill (B u d ap est) . T h e  re c o n s tru c tio n  o f  o u r  o ld  A sk an ia  
g rav im e te r has been s ta r te d  in th e  In s titu te  o f  T h eo re tic a l G eo d esy , B onn 
U n iversity . T h e  p la n n e d  m o d ific a tio n  o f  its th e rm o s ta t  is based  o n  th e o re tic a l 
co n s id e ra tio n s . T o  in c rease  the  accu racy  o f  th e  in s tru m e n t, a new  e lec tro 
sta tic  c a lib ra tio n  d ev ice  w ill be b u ilt in to  it. T h e  re c o n s tru c tio n  o f  th e  A sk an ia  
g rav im e te r is b e in g  fin an ced  by th e  H u m b o ld t F o u n d a tio n .

S ta tis tica l an a ly s is  o f  th e  d a ta  o b ta in e d  fro m  th e  In te rn a tio n a l C e n tre  fo r  
E arth  T id es has been  s ta r te d . F o r  th e  ca lc u la tio n s  on ly  th e  d a ta  re c o rd e d  in  
E u ro p e  w ere u tilized . T h e  resu lts  can  be su m m a riz e d  as fo llow s:

—  th e  n o ise  level o f  o b se rv a tio n s  in th e  case  o f  O l9 К г, M 2 w aves is 0 .1 -  
0 .2 % . T o  rea ch  th is  o p tim a l n o ise  level a  se ries o f  o b se rv a tio n s  fo r 
m o re  th a n  a  y e a r  is re q u ire d ;

—  th e  c ry o g en ic  a n d  L a C o s te -R o m b e rg  g rav im e te rs  have  h ig h e r in n e r  a ccu 
racy  (lo w er no ise  level) th an  th e  A sk an ia  a n d  G eo d y n a m ic s  g rav im e te rs ;

—  th e  d iffe rences betw een  th e  resu lts  o f  d iffe ren t in s tru m e n ts  a re  h ig h e r 
th a n  th e ir  n o ise  level. T h is  p h en o m e n o n  h in d e rs  th e  in te rp re ta t io n  o f  
th e  e a r th  tid e  o b se rv a tio n s  b ecause  th e  p o ss ib le  reg io n a l v a r ia tio n s  o f  
th e  tid a l p a ra m e te rs  based  on  th ree -d im e n s io n a l m ode l c a lc u la tio n s  a re  
less th a n  1 .2 % ;

—  th e  M 2 is th e  m o s t accu ra te ly  d e te rm in e d  e a r th  tid a l w ave, th e  no ise  
level o f  О х is m u ch  h ig h er. U n fo r tu n a te ly  th e  c o m p a riso n s  o f  th e  v a r io u s  
in s tru m e n ts  w ere b ased  fo rm erly  o n  w ave O x. Figure 104 p rese n ts  th e  
n o ise  levels o f  O l5 K l9 M 2 a n d  S2 w aves.

O ver th e  p a s t yea rs , d iffe rences— w hich  a re  so  fa r  u n ex p la in e d — h av e  been 
experienced  betw een  th e  th eo re tic a l resu lts  o f  M o l o d e n s k y  a n d  K r a m e r  

[1961] a n d  W a h r  [1981]. B ased  on  m odel c a lc u la tio n s  it w as p o in te d  o u t th a t  
only  a p p a re n t d iffe rences ex is ted . W hile  M o lo d e n sk y  used  a sim plified  e a r th  *

* Varga, P.
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m odel, W a h r 's  c a lc u la tio n s  w ere p e rfo rm ed  w ith  th e  PR  EM  (P re lim in a ry  
E arth  M odel) m odel. If  we ap p ly  the  in h o m o g en eo u s  d iffe ren tia l eq u a tio n s  
o f  M o lo d e n sk y  to  th e  PR  E M  we get resu lts  s im ila r  to  th o se  o b ta in e d  by 
W ahr. A p p ly in g  th e  m a th em atica l a rsen a l o f  M o lo d e n sk y  to  th e  new  e a r th  
m odel th e  d ep e n d en c e  o f  L ove n u m b ers  an d  th e ir  c o m b in a tio n s  (<5= 1 + h  — 3 j2 k  
an d  y = \  Л- k —h) on  th e  s tru c tu re  o f  th e  m an tle  w as s tu d ied . In th e  first p h ase  
th e  effects o f  th e  P- a n d  S -w ave velocity  (a  a n d  /9, resp ec tiv e ly ) v a r ia tio n s  in 
th e  m an tle  on  th ese  n u m b ers , w ere ca lcu la ted .

S im ila r s tu d ies  w ere c a rrie d  o u t in the  case o f  c o m p re ss io n a l (x) a n d  sh e a r  
(fi) m o d u li (F ig . 105). It can  be seen th a t the  effects o f  a ,  /9, x  an d  /i on  
k, h an d  / va lues a re  sign ifican t. T h e  d ep en d en ce  o f  <5 a n d  у  on  th e  e lastic  c o n 
s ta n ts  o f  th e  m an tle  is n o t so  c h a rac te r is tic . T h e  o b ta in e d  v a r ia tio n s  a re  n o n 
lin e a r  an d  asy m m e tric , w ith  la rg e r ch an g es in a  an d  x  th a n  in /9 a n d  (i.

W e have s tu d ie d  the  L ove n u m b ers  and  th e ir  c o m b in a tio n s  w hen a , /9, 
x  an d  [л e lastic  c o n s ta n ts  a re  c h a n g in g  vertically  in th e  m an tle . Figure 106 
p resen ts  th e  effect o f  a layer o f  0.05 re la tive  e a r th  rad iu s  th ick n ess  ( ~ 3 2 0  km ) 
p laced  in d iffe ren t d ep th s . T h e  h o r iz o n ta l ax is rep resen ts  th e  d e p th  o f  th e  
layer in re la tiv e  ea r th  rad iu s  u n its : r /R =  1.00 m eans th a t  th e  lay e r is on  th e  
su rfa ce ; r / R = 0 .60  m eans th e  layer is on  th e  c o re -m a n tle  b o u n d a ry . T h e  
e lastic  c o n s ta n ts  o f  th e  a n o m a lo u s  lay e r a re  10%  h ig h e r  th a n  th o se  o f  the  
su r ro u n d in g  m ed iu m . It can  be seen th a t  th e  effect o f  a  a n d  x  o n  th e  L ove 
n u m b ers  a n d  th e ir  co m b in a tio n s  is th e  g rea tes t if  th e  a n o m a lo u s  layer is in  
th e  0 .9 5 -0 .8 5  d e p th  in te rval. W ith  /9 th e  re la tio n sh ip  is m o re  c o m p lic a te d : 
k  an d  h d ec rease  w ith  in c reasin g  d e p th , w hile  / decreases up  to  a  re la tiv e  d e p th  
o f  0.9 th e n  s ta r ts  to  increase . T h e  v a r ia tio n s  o f  /1 a re  s im ila r  to  /9.

In  1984 W o o d h o i j SE an d  D z i e w o n s k i  s tu d ied  th e  h o r iz o n ta l  in h o m o g e n e ity  
o f  th e  u p p e r  m an tle . T h e ir  in v e s tig a tio n s  w ere based  o n  S -w ave velocity  d a ta . 
T h e  resu lt is a  3 D  u p p e r  m a n tle  m odel d ow n  to  670 km  ( r jR =  0 .90). T h e  
o b se rv ed  velocity  an o m alie s  a re  ±  8 %  a t  50 km , ±  2 .5 %  a t  250 k m  a n d  ±  2 .0 %  
a t  650 km  d ep th s . T he  h o r iz o n ta l v e locity  v a r ia tio n s  a re  a b o u t  th e  sam e as  
ex p erien ced  in th e  rad ia l d irec tio n . W ith  th e  P R E M  m ode l th e re  is a  15%  
ju m p  in p  a t  th e  M o h o  an d  6 % , 3 %  an d  7 %  a t d ep th s  o f  220, 400 an d  670 km , 
respectively . E lsew here, D z i e w o n s k i  [1984], p u b lish ed  a  3 D  m o d e l based  on  P - 
w ave velocities fo r th e  low er m an tle . T h e  P -ve locity  an o m a lie s  can  reach  a b o u t 
± 3 %  in  th e  u p p e r  p a r t  o f  th e  lo w er m an tle . T h e  sam e is th e  s itu a tio n  a t th e  

c o re -m a n tle  b o u n d a ry . In o th e r  p a r ts  o f  th e  low er m a n tle  a n o m a lie s  o f  th e  
o rd e r  o f  ±  1%  can  be found .

B ased on  th e  ab o v e  m en tio n ed  d a ta  a n d  th e  c o n d itio n  a ^ / 3 / 9  th e  fo llo w 
ing  v a r ia tio n s  w ere o b ta in e d  c o m p a re d  w ith  th e  ra d ia l m o d e l:

A k =  - 1.80% , A h = -  2 .6 7 % , A l=  0 .8 2 % ,

A d =  - 0 .7 2 %  an d  A y =  1 .59% .
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T a k in g  it in to  co n s id e ra tio n  th a t  the  accu racy  o f  th e  d en s ity  fu n c tio n  in 
the  m a n tle  is ± 2 %  a n d  m o d ify in g  th e  den sity  values o f  th e  P R E M  m ode l 
by th is  2 %  (ta k in g  a  h ig h e r  d en s ity  fo r  th e  in n e r  co re  to  k eep  c o n s ta n t th e  
in e rtia  m o m e n t o f  th e  E a r th , w h ich  m o d ific a tio n  p rac tic a lly  does n o t effect 
the L ove n u m b e rs )  we ge t th e  fo llo w in g  values fo r  th e  reg io n a l v a r ia tio n s  o f  
Love n u m b e rs  a n d  d an d  y :

\k =  — 1 .16% , A h =  - 1 .4 2 % ,  . 1/— 1 .76% ,

A 8 =  -  1 .23%  a n d  Л у =  1 .80% .

R e fe r e n c e s

Dziewonski, A . M . 1 984 : M a p p in g  th e  lo w e r  m a n t le :  d e te r m in a t io n  o f  la te r a l h e te r o g e n e ity  

in  P  v e lo c i t y  u p  to  d e g r ee  a n d  o r d e r  6 . J. G e o p h y s .  R e s . 8 9 , B 7 , p p . 5 9 2 9 -5 9 5 2 .

Molodensky, M . S . a n d  Kramer, M . V . 1 9 6 1 : E a r th  t id e s  a n d  n u ta t io n  o f  th e  E a r th  ( in  

R u s s ia n ) .  A N  S S S R , M o s c o w .

Wahr, J. M . 1 9 8 1 : B o d y  t id e s  o n  a n  e l l ip t ic a l ,  r o ta t in g  e la s t ic  a n d  o c e a n le s s  E a r th . G e o 

p h y s. J . R . A s t r o n .  S o c . ,  6 4 ,  p p . 6 7 7 - 7 0 3 .

Woodhouse, J. H . ,  Dziewonski, A . M . 1 9 8 4 : M a p p in g  th e  u p p e r  m a n t le :  th r e e -d im e n s io n a l  

m o d e lin g  o f  E a r th  s tr u c tu r e  b y  in v e r s io n  o f  s e is m ic  w a v e fo r m s . J . G e o p h y s .  R e s . ,  8 9 ,  

B 7, p p . 5 9 5 3 - 5 9 8 6 .

231





3.3 PALAEOMAGNETIC STUDIES*

R esu lts o f  pa laeom agn etic  stud ies on the oph io/ites from  the Bükk M ts

A few  o u tc ro p s  o f  th e  M eso zo ic  o p h io lite s  fro m  th e  B ü k k  M ts w ere tested  
p a lae o m ag n e tic a lly  in th e  six ties [ M á r t o n  an d  M á r t o n , u n p u b lish ed ]. A s a 
resu lt o f  A F  (a lte rn a tin g  field) c lean in g , up  to  a m a x im u m  o f  0 .05 T esla , a 
re la tive ly  s ta b le  rem an en ce  w as iso la ted  w ith  a re a so n a b le  b u t ra th e r  la rge  
sca tte r  fo r  each  site . T h e  m ean  m ag n e tic  d irec tio n s  ex h ib ited  n o rth w este rly  
d irec ted  d ec lin a tio n s  w ith  n ea r-z e ro  in c lin a tio n s  b efo re  til t  c o rrec tio n  a n d  
very steep  ones a f te r . M ean w h ile , th e  betw een -site  s c a tte r  re m a in e d  u n ch an g ed . 
T hese re su lts  d id  n o t fit an y  p la u s ib le  te c to n ic  m odel. S ince th e  six ties b o th  
the  in s tru m e n ts  a n d  m e th o d s  have  ad v a n ce d . W ith  th e  n o w  av a ila b le  fac ilities 
the N R M  (n a tu ra l  re m a n e n t m a g n e tiz a tio n )  m ay  be  d em ag n e tiz ed  in  m a n y  
steps till th e  m ean in g fu l signal is lo st. In  th is  w ay th e  w h o le  sp ec tru m  o f  th e  
N R M  can  be s tu d ied  a n d  very  o ften  its co m p o n e n ts  o f  d iffe ren t o r ig in  can  be 
recogn ized .

S am ples f ro m  a n u m b e r  o f  o p h io li te  o u tc ro p s  (F ig . 107) w ere recen tly  
sub jec ted  to  su c h  ex h a u s tin g  d e m a g n e tiz a tio n . E ach  o p h io li te  sp ec im en  w as 
trea ted  firs t w ith  A F  so m etim es up  to  0.23 T esla . T h o se  h av in g  re ta in ed  p a r t  
o f  th e  N R M  a t  0 .23 T esla  w ere fu r th e r  su b jec ted  to  th e rm a l d e m ag n e tiz a tio n . 
T hese e x p e rim en ts  revealed  th a t  th e  N R M  o f  b o th  th e  b asa lts  a n d  g a b b ro s  
is ex trem ely  re s is ta n t to  A F  (F ig. 108fa ).  T h is  b e h a v io u r  is d ifficu lt to  ex p la in  
since th e  c a r r ie r  o f  th e  N R M  seem s to  be b as ica lly  m a g n e tite  (F ig . 10 8 /b ). 
M o reo v e r  th e  N R M  is co m p lex  in  th e  sense th a t  it is co m p o se d  o f  tw o c o m 
p o n en ts  w ith  s im ila r  d irec tio n s  b u t o p p o s ite  p o la r i ty . O v e rp r in t  a lo n g  th e  
p resen t-d ay  field d ire c tio n  is very  ra re  a n d  is easily  rem o v ed . U n fo r tu n a te ly  
a sing le c o m p o n e n t is n o t  a lw ays easy  to  iden tify . T h e  best s tu d ied  in th is  
resp ec t is a  g a b b ro  sill (F ig . 107, lo ca lity  1) w here  sam p le s  w ere ta k en  a t  six  
sites a c ro ss  th e  sill (m ax im u m  d is ta n c e  45 m ). A lth o u g h  fu ll d e m ag n e tiz a tio n  
o f  th e  N R M  h as  been ach iev ed , a n d  th e  g ro u p in g  o f  th e  rem a n en c e  d irec tio n s  
a t m o st sites is re a so n ab ly  g o o d  ( Table I f  th e  k  v a lu e  is la rge), th e re  is n o  
sense in  c o m p u tin g  an  o vera ll m e an  fo r  th e  sill. A f te r  th e  rem o v a l o f  th e  
o v e rp r in t a lo n g  th e  p re se n t-d ay  field d ire c tio n , th e  m e a n  d irec tio n s  a n d  *

* M árton, E.
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so m e o f  th e  in d iv id u a l ones as well define a la rg e  circ le  jo in in g  co u n te r-c lo c k 
w ise ro ta te d  d ire c tio n s  w ith  n o rm a l an d  reversed  p o la r i ty , respective ly  ( Fig. 
109).

A t s ite  / ,  th e  m ean  d e c lin a tio n  is c lose to  180°, th e  m ean  in c lin a tio n  has a 
low  po sitiv e  v a lu e ; b o th  rem a in  u n ch an g ed  o n  c lean ing . F o r  s ite  II, th e  m ean  
m oves a lo n g  a g rea t c irc le  on  d e m ag n e tiz a tio n . T h is  g re a t c irc le  is defined  by 
tr ia n g le  1 (d ire c tio n  m easu red  from  th e  n a tu ra l s ta te  up  to  0 .05 -0 .11  T esla) 
an d  tr ia n g le  2 (d ire c tio n s  m easu red  a t  0 .09 -0 .11  T esla). O n e  sam p le , rep resen ted  
by a sm all t r ia n g u la r  sy m b o l, exh ib ited  d iffe ren t b e h a v io u r  fro m  th e  o th e rs  
— rep resen ted  by th e  la rg e  tr ian g les . A t s ite  111, th e  sam p le s  ex h ib it u n ifo rm  
b e h a v io u r  an d  th e  d ire c tio n  changes a lo n g  a g re a t c irc le  s im ila r  to  th a t  fo r  
site  II (sem i-c irc le  1 is fo r  th e  n a tu ra l s ta te , 2 is fo r  0 .08 -0 .11  T esla  c lean in g  
s teps, 3 is fo r  0 .0 9 -0 .1 2  T esla  d em ag n e tiz a tio n  field). A t s ite  I V  th e  o v e rp r in t 
in  th e  p re se n t E a r th ’s field is ev id en t (c irc le  1, n a tu ra l  s ta te ), b u t th is  o v e r
p r in t  is rem oved  a t  0 .05 T esla  (2nd  step ). A t h ig h e r  A F  fields an d  h ig h  te m p e ra 
tu res  (0.15 T esla  an d  550 °C) th e  d ire c tio n s  b ecam e  sc a tte re d — as sh o w n  by 
th e  sm a ll c irc les labelled  by 3. Sam ples fro m  s ite  V  e x h ib it an  o v e rp r in t  a lo n g  
th e  p re se n t-d ay  field (sq u a re  1, n a tu ra l s ta te )  w h ich  is rem o v ed  a t  0 .0 4 -  
0 .05 T esla. O n  c lean in g , th e  d irec tio n  sh if ts  to w ard s  n eg a tiv e  in c lin a tio n s  
(sq u a re  3) w ith  th e  ex c ep tio n  o f  o n e  sam p le . T h e  in itia l b e h a v io u r  o f  th e  
sam p les fro m  s ite  V I  is s im ila r  to  th o se  fro m  site  V, b u t th e  rem a n e n c e  d ire c 
tio n  s tab ilizes  o n  th e  n o rm a l side  o f  th e  sp h e re  in stead  o f  c le a n in g  fu rth e r .

T h e  reverse  end  o f  th e  g re a t c irc le  defined  by sam p les o f  lo c a lity  1 seem s 
to  be  reach ed  by so m e  sam p les , w hile th e  n o rm a l end  is o n ly  e x tra p o la te d . 
A t o th e r  localitie s , how ever, a  s im ila r  d ire c tio n  is b o rn e  o u t fro m  ac tu a l 
m e asu rem en ts  (c ro ssed  circ le). T h e  ex trem e values o n  th e  reverse  s id e  m ig h t 
be ta k e n  to  be a p r im a ry  rem an en ce  a t  th is  lo ca lity  (T ab le  II, s ites I I , I I I ,  V .; 
c lea n in g  stag e  3) a n d  th e  res t re jected  on  g ro u n d s  o f  im p e rfe c t c lean in g .

T h e  ex am p le  o f  lo ca lity  1 show s, th e re fo re , th a t  A F  d e m a g n e tiz a tio n  in  
m o d e ra te  p e a k  fields, ro u tin e ly  ap p lied  to  ig n eo u s ro ck s, is a c o m p le te  fa ilu re  
fo r  th e  B ükk  o p h io lite s . It is on ly  th e  c o m p le te  d e m a g n e tiz a tio n  a n d  ana ly sis  
o f  th e  N R M  th a t  ren d e rs  th e  p a la e o m a g n e tic  in fo rm a tio n  sealed  in th e  o p h io 
lites d ec ip h e ra b le .

It is well k n o w n  th a t  th e  Bükk o p h io lite s  w ere su b jec ted  to  lo w -g rad e  
m e tam o rp h ism . T h e  q u es tio n  a ro se  as to  w h e th e r  th e  m e ta m o rp h ism  cou ld  
deflect th e  d ire c tio n  o f  th e  rem an en ce  f ro m  th e  E a r th ’s a m b ie n t m ag n e tic  
field. T h e  po ssib le  bias d u e  to  an  o rien ted  te x tu re  o f  m e ta m o rp h ic  (o r  m a g m a
tic) o r ig in  is co m m o n ly  es tim a ted  fro m  th e  deg ree  o f  m ag n e tic  su scep tib ility  
a n iso tro p y  an d  the  g ro u p in g  o f  th e  p r in c ip a l axes o f  th e  su scep tib ility  e llip so id . 
L o ca lity  1 w as s tu d ied  fo r  th is  effect, to o . T h e  resu lts  m ay  be su m m a riz e d  as 
fo llo w s :
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—  th e  deg ree  o f  a n iso tro p y  is su rp ris in g ly  low  fo r  a m e tam o rp h o se d  r o c k : 
^max/^min c l ° se to  1.00, the  d eg ree  o f  a n iso tro p y  does n o t exceed  a 
few  p e r  cen t a n d  in so m e cases it is less th a n  1 % ;

—  th e  g ro u p in g  o f  a t  least o n e  p rin c ip a l su scep tib ility  axis (desp ite  th e  low  
deg ree  o f  a n iso tro p y )  is very  g o o d  fo r each  site  excep t IV ;

—  th e  d is tr ib u t io n  o f  th e  p r in c ip a l su scep tib ility  axes is fa r  from  b eing  
u n ifo rm  ac ro ss  th e  sill an d  does n o t reflect th e  stress field th a t  m u s t 
h av e  p rev a iled  d u r in g  reg io n a l m e ta m o rp h is m ;

—  n o  c o rre la tio n  seem s to  ex ist be tw een  th e  o r ie n ta tio n  o f  th e  su sc e p ti
b ility  e llip so id s an d  th e  d ire c tio n  o f  th e  re m a n e n t m ag n e tiza tio n  (c o m p a re  
F igs 109  an d  110).

235





3.4  G E O D E T I C  G R A V I M E T R Y *

In 1986, a b s o lu te  g rav ity  m easu rem en ts  w ere ca rr ie d  o u t on  th e  g rav ity  
base in th e  cav e  o f  M á ty ás  hill u sing  a S o v ie t-m ad e  a b s o lu te  g rav im e te r  
(G A B L ). T h is  w as th e  th ird  o ccas io n  o f  th e  d e te rm in a tio n  o f  th e  ab so lu te  
g rav ity  field a t  th e  p o in t. In o rd e r  to  s tu d y  th e  v e rtica l g ra d ie n t-h e ig h t 
re la tio n sh ip , g ra v im e te r  m e asu rem en ts  w ere ca rrie d  o u t a t  d iffe ren t levels on  
the  a b s o lu te  p o in t. B etw een th e  re fe rence  heigh ts  o f  618 m m  a n d  1672 m m  
a v a r ia tio n  o f  165 E  w as ex p erien ced  in th e  vertica l g ra d ie n t (F ig . 111).

So fa r  as m e th o d o lo g y  is co n c e rn ed , in v es tig a tio n s  w ere c a r r ie d  o u t  to  
d e te rm in e  th e  g rav ity  effect o f  v a ry in g  a tm o sp h e ric  m asses. A  c o m p u te r  
p ro g ra m  w as d ev e lo p ed  fo r th e  c a lc u la tio n s  based  o n  d iffe ren t a tm o sp h e ric  
m odels, is o b a r  m aps a n d  ra d io -so n d e  d a ta . T a k in g  in to  a c c o u n t ex trem e 
a tm o sp h e ric  c o n d itio n s  fo r  M id d le  E u r o p e a  g rav ity  effect o f  13 -10 -8  m s-2  
(13 n gal) w as o b ta in e d , w h ich  value  is h ig h e r  th a n  th e  a c c u rac y  o f  m o d e rn  
ab so lu te  g rav ity  d e te rm in a tio n s .

T he  o b se rv a tio n s  ca rr ie d  o u t o n  th e  U n ified  G ra v ity  N e t (U G N )  betw een  
1980 a n d  86 w ere a d ju s te d  by th e  least sq u a re s  m e th o d  a n d  by o th e r  m e th o d s  
ap p ly in g  d iffe ren t ta rg e t fu n c tio n s . T h e  m e th o d  o f  ro b u s t e s tim a tio n  
p ro v ed  to  be very  u sefu l espec ia lly  in  th e  case o f  re la tiv e ly  h ig h  o b se rv a tio n  
e rro rs . *

* C sapó , G ., S á r h id a i ,  A .
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