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1 G E O P H Y S IC A L  P R O S P E C T IN G

T h e  field w o rk  o f  ELG1 fo r 1986 is p re se n ted  in th e  m ap  o f  Fig. I.
F ro m  am o n g  th e  m o st im p o r ta n t p ro jec ts  o f  th e  p a s t years tw o p ro g ra m m e s  

o f  n o r th e rn  H u n g a ry  h av e  been co m p le ted  ( th e  o re  e x p lo ra tio n  o f  th e  M á tra  
M ts  an d  th e  reg io n a l s tru c tu ra l in v es tig a tio n  o f  th e  A g g te le k -R u d a b á n y a  
h ills), an d  th e  reg io n a l geophysica l e x p lo ra tio n  o f  th e  B ükk  M ts a n d  s u r ­
ro u n d in g  a reas  co m m en ced . T h e  reconnaissance bau xite  exploration  h as  been  
ex tended  to  th e  a re a  o f  th e  V illány  hills. H ere  th e  task  is to  d e lin ea te  th e  
b au x ite  o ccu rren ce , k n o w n  since th e  ea rly  30s, an d  to  m ak e  a p ro g n o s is  fo r 
fu r th e r  b au x ite  d ep o s its . In  1986, g eo p h y s ica l m e asu rem en ts  w ere ca rr ie d  o u t 
in th e  s o u th e rn  a n d  ea s te rn  fo re g ro u n d  o f  th e  S zá rso m ly ó  h ill. A g rav ity  
netw o rk  o f  9 -1 0  s ta t io n /k m 2 w as co m p le ted . T h e  B ou g u er a n o m a ly  m ap  w as 
c o n s tru c te d  w ith  cr= 2 .0  g /c m 3 B o u g u er co rre c tio n . F ro m  th e  filtered  an o m a ly  
m aps th e  o n e  w ith  x —4 is p resen ted  in Fig. 2. T h e  d e p th  to  th e  M e so zo ic  b ase ­
m e n t k n o w n  fro m  b o reh o les  co rre la te s  w ell w ith  th e  residua l an o m a lie s . 
E x p lo ra to ry  b o reh o le s  w ere d rilled  o n  se ism ic  p ro file  V á -2 , b u t n e ith e r  o f  
th e  tw o  ho les re a ch ed  baux ite . T h e  tim e  sec tio n  o f  p ro file  V á -2  co lo u re d  
acco rd in g  to  a m p litu d e  s tre n g th  is p re se n ted  in Fig. 3. F ro m  th e  H ilb e r t 
tra n s fo rm  v a r ia n ts  th e  in s ta n ta n e o u s  a m p litu d e  sec tion  is sh o w n  in Fig. 4. 
In th e  c e n tra l p a r t  o f  th e  p ro file  th e  zo n e  o f  low  in s ta n ta n e o u s  a m p litu d e  an d  
SSE d ip  is in te rp re te d  as th e  in te rface  betw een  Ju ra ss ic  a n d  T ria ss ic  lim es to n e  
b locks.

R e co n n a issa n ce  b au x ite  e x p lo ra tio n  w as c a rr ie d  o u t in th e  fo llo w in g  a reas  
o f  th e  T ra n s d a n u b ia n  C e n tra l R an g e : B a k o n y -S o u th , T ap o lca fő , G erecse-S E , 
B a jn a -E p ö l,  F e lső g a lla -T o rn y ó , G y erm ely  a n d  S zo m o r. F ro m  th ese  a re a s  
tw o case  h is to r ie s  a re  p rese n ted . In  th e  B akony-South  area  th e  ta sk  w as to  
d e te rm in e  th e  m e th o d o lo g y  fo r  th e  re c o n n a issan ce  su rvey . T h e  e x p e rim en ts  
w ere ca rrie d  o u t  o n  fo u r  localities w here, in 1986, 6 p a ra m e te r  d r illin g s  w ere 
execu ted  by th e  B aux ite  E x p lo ra tio n  E n te rp rise . T h e  loca lity  o f  D iszel w as 
used  fo r  c a rry in g  o u t p o te n tia l m ap p in g  (F ig . 5 /a )  a n d  M a x i-P ro b e  freq u en cy  
so u n d in g s  (F ig. 5 /b ) .  I t w as co n c lu d ed  th a t  th e  c o n d u c ta n c e  an o m a lie s  o f  th e  
P M  m a p  a re  n o t caused  by th e  changes in  th ic k n ess  o f  th e  o v e rb u rd en  b u t by 
its resis tiv ity  v a r ia tio n s . A s a resu lt o f  ex p e r im e n ta l m easu rem en ts  we co u ld
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se t up th e  g eo physica l m odel o f  the a re a  an d  e la b o ra te  th e  e x p lo ra tio n  s t r a t ­

egy.
M a x i-P ro b e  so u n d in g  p rofiles w ere p la n n ed  fo r th e  G y e rm e ly  lo ca lity  u sing  

th e  re su lts  o f  th e  g rav ity  su rvey  o f  1 0 0 x 1 0 0  m  n e tw o rk  o f  1985. T h e  ta sk  
w as to  d e lin ea te  th e  tro u g h  k n o w n  fro m  g rav ity  d a ta . In  Fig. 6, ab o v e  th e  
M a x i-P ro b e  e lec tro m ag n e tic  sec tio n , th e  A g  an d  th re e  d iffe ren t filte red  p ro files 
a re  p lo tte d . T h e  best c o rre la tio n  w ith  th e  e le c tro m ag n e tic  d a ta  is to  be 
found  in  th e  case  o f  x = 3 ,  th e re fo re  th is  m ap  can  be u sed  to  d e te rm in e  th e  
s tr ik e  o f  fau lts  fo u n d  in th e  e.m . sec tions.

In so m e  a re a s  o f  the  T ra n sd a n u b ia n  C e n tra l R an g e , b ro w n  co a l a n d  b au x ite  
a re  to  be fo u n d  a t  d iffe ren t levels. O n e  o f  th ese  a reas  in th e  B a jn a -E p ö l a re a  
fo r w hich  a  co m b in ed  rec o n n a issan ce  p la n  w as p re p a re d  by th e  H u n g a r ia n  
G eo log ica l S urvey  an d  E L G I. In th e  first p h ase  a  g rav ity  su rv ey  w as c a rrie d  
o u t o v e r a n e tw o rk  o f  1 0 0 x  100 m , to  ge t an  overv iew  o f  th e  m a in  s tru c tu ra l 
d irec tio n s . F ro m  th e  resu lts  th e  filtered  an o m a ly  m a p  ( x = 3 )  jis p resen ted  in  
Fig. 7. F ro m  th e  g rav ity  m aps (B o u g u er  a n d  res id u a l)  a n  o p tim iz e d  d e p th  to  
b asem e n t m a p  w as co n s tru c te d  by fittin g  th e ir  c o m b in a tio n  to  b o reh o le  a n d  
d ep th  d e te rm in in g  geophysica l d a ta  ( Fig. 8 ) . T h e  basic  a s su m p tio n  fo r th is  
o p e ra tio n  is  th a t  th e  o v e rb u rd en  is o f  c o n s ta n t density . In  th e  p re se n t case 
th is  c o n d itio n  is n o t  fulfilled s ince  th e  s tep s in  th e  b asem e n t to p o g ra p h y  a re  
a c c o m p a n ie d  by  p in c h -o u ts  a n d  fac ies  ch an g es in  th e  o v e rb u rd e n . W e h av e  
su p p o se d  th a t  th e  d iffe rence b etw een  in p u t an d  co m p u te d  d e p th  va lues— a t  
th e  site  o f  th e  in p u t  d a ta — will reflect th e  d en s ity  ch an g es  o f  th e  o v e rb u rd en . 
F o r  ex am p le , th e  lim esto n e  fac ies o f  th e  E ocene, w h ich  is o f  g re a t im p o rta n c e  
fo r b o th  b au x ite  an d  coa l ex p lo ra tio n , sh o u ld  m a n ifes t its e lf  by  d en s ity  in ­
crease. T h e  d iffe rence  m a p  (F ig. 9 ) ,  how ever, does n o t sh o w  th e  expec ted  
c o rre la tio n  w ith  th e  area l d is tr ib u t io n  o f  th e  ca lc a reo u s  E o cen e— a t least 
based on  o u r  p rese n t know ledge . F u r th e r  ex p e rim en ts  sh o u ld  h e lp  to  so lve  
th e  p ro b lem . A  few  p a ra m e te r  ho les w ere d rille d  in th e  a re a , o n e  fin d in g  g o o d  
q u a lity  b ro w n  co a l, a n d  grey  b au x ite . Fig. 10 p resen ts  th e  M a x i-P ro b e  e .m . 
p ro file  c ro ss in g  th is  b o reh o le . T h e  d ip  o f  th e  coa l seam  is th e  sam e  as th a t  
d e te rm in ed  fro m  cores (30°).

T h e  reconnaissance survey f o r  E ocene brown coal in the Transdanubian  
C en tra l R ange  w as co n tin u ed  in  tw o  a re a s  in 1986. O n  th e  M ó r -N o r th  a re a  
a  g rav ity  su rv ey  w as ca rrie d  o u t o v e r  a n e tw o rk  o f  2 0 0 x 2 0 0  m . Its re s id u a l 
a n o m a ly  m a p  is p resen ted  in  Fig. 11. O n  th e  L en cseh eg y -S o u th  a re a — as 
b o reh o le s  h a d  p ro v ed  th e  p resen ce  o f  b ro w n  c o a l— th e  se ism ic  reflec tion  
su rvey  w as c o n tin u e d  (F ig. 12). F ro m  th e  V 1B R O SE IS®  p ro files  (o f  14 sec 
lo n g  com bisw eeps), th e  o n e  c ro ss in g  th e  ce n tre  o f  th e  a re a  is p re se n ted  in  
Fig. 13. In  th e  fo re g ro u n d  o f  th e  m a in  fau lt, w e su p p o se — by a n a lo g y — th e  
p resence  o f  th e  co a l-b ea rin g  fo rm a tio n .

T h e  p ro g ra m m e  d ea lin g  w ith  th e  regional exp lora tion  o f  the D an u be-R ába
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low land  c o n tin u e d  ac co rd in g  to  p lan . T h e  p ro g ress  th a t  h as  been  m a d e  in 
v a rio u s  g eo p h y s ica l su rveys is sh o w n  in Fig. 14. F ro m  th e  resu lts , co m p ris in g  
th ree  d e p th  ran g es, tw o  a re  rev iew ed. T h e  s tru c tu ra l ana ly sis  o f  th e  b asem e n t 
is th e  task  o f  th e  co m b in ed  te lliir ic -m a g n e to te llu r ic  su rvey  a n d  o f  th e  se ism ic  
reflec tion  p ro file  sp a n n in g  th e  w ho le bas in . T h e  iso a rea  m a p  o f  th e  te llu r ic  
survey , to g e th e r  w ith  th e  a n iso tro p y  ellipses, is p resen ted  in Fig. 15. T h e re  is 
a  good  c o r re la tio n  betw een  th e  te llu r ic  a n d  th e  g rav ity  m ap s  o n  th e  w ho le  
a rea , excep t so u th  o f  K őszeg . It c a n  be su p p o sed  th a t  here  th e  o u tc ro p p in g  
b a sem e n t has  a  d ec reased  resis tiv ity  w hereas eve ryw here  else th e  b asem e n t 
has h igh  d en s ity  an d  resis tiv ity  co m p a re d  w ith  th e  o v e rb u rd en . M a g n e to -  
te llu ric  so u n d in g s  fo llow  th e  te llu ric  su rvey  by a few m ap  sheets. T h e ir  resu lts , 
to g e th e r  w ith  th o se  o f  fo rm er yea rs , a re  p resen ted  in Fig. 16. T h e  g eo e lec tric  
b asem en t seem s to  c o rre la te  w ith  th e  su rfa ce  o f  th e  P a la eo z o ic  ro ck s , ju d g in g  
fro m  th e  b o reh o le s  o f  M ih á ly i, T a k á c s i , T é t an d  M o so n sz en tján o s . It can  be 
su p p o sed  th a t  resis tiv ity  values o f  30 -1 0 0  O m  c o rre sp o n d  to  P a la eo z o ic  in 
the  deep  b as in  to o , w hile on  th e  SE  p a r t  o f  th e  p rofiles, resis tiv ities  h ig h e r  
th a n  100 Í2m  re fe r to  M eso zo ic  rocks. T h ere , in th e  b asem en t, a p p e a rs  th e  
co n d u c tiv e  la y e r  o f  th e  T ra n sd a n u b ia n  C e n tra l R ange.

A s p a r t  o f  th e  s tru c tu ra l ana ly sis , a 70 k m  long  se ism ic  reflec tion  p ro file  
was sh o t ac ro ss  th e  bas in  (fo r lo c a tio n  see F ig . 14). O n  th e  w este rn  en d  o f  th e  
p rofile  th e  b a sem e n t consis ts  o f  th e  c ry s ta llin e  sch ists  o f  th e  S o p ro n  hills 
b e long ing  to  th e  lo w er E ast-A lp in e  n a p p e  system  (F ig. 17). A t p ick e t 6 km , 
one can  see th e  f la tten in g  c o n tin u a t io n  o f  th e  M ih á ly i e lev a tio n . B etw een 
p ickets 20 a n d  23 k m , a t a d ep th  o f  6 -6 .5  k m , we m ark e d  th e  p o ss ib le  c a u sa tiv e  
body  o f  th e  220 n T  m ag n e tic  an o m a ly  o f  th e  S zige tköz . T h e  g re a te s t d e p th  
o f  th e  b as in  ca n  be e s tim a ted  as 8 .5 -9  km . B etw een p ick e ts  42 a n d  50 km , 
th e re  a p p e a rs  a n  ex trem ely  deep  tro u g h . F u r th e r  SE  th e  se ism ic  c h a ra c te r  o f  
th e  b asem e n t is q u ite  d iffe ren t. T h e  fau lts  a c co m p an y in g  th e  so u th e a s te rn  
m arg in  o f  th e  tro u g h  fo rm  a ty p ica l flow er s tru c tu re , p e n e tra tin g  in to  th e  
y o u n g es t sed im en ts . W e iden tify  th is  zo n e  as th e  M e so z o ic -P a la e o z o ic  c o n ta c t,
i.e. th e  R á b a  line. T h e  m a g n e to te llu ric  so u n d in g s  y ie ld  d e p th  d a ta  th a t  c o r ­
re la te  fa ir ly  well w ith  th e  seism ic. A t tw o  p o in ts  a t th e  SE  end  o f  th e  p ro file , 
th e  d isc re p an c ie s  refer to  th e  a p p e a ra n c e  o f  th e  m arls o f  th e  B ak o n y  M ts  in 
th e  basem en t. T h e  se ism ic  s tra t ig ra p h ic  ana ly sis  o f  th e  se d im e n ta ry  com plexes 
enab led  us to  d e te rm in e  a scale  an a lo g o u s  w ith  th a t  o f  th e  G re a t H u n g a r ia n  
P lain . In th e  ax is  o f  th e  bas in  th e  av e rag e  se d im e n ta tio n  ra te  o f  th e  P a n n o n ia n  
sed im en ts  is e s tim a ted  as 0 .4  m m /y e a r— c o m p a c tio n  inc luded .

G eo p h y s ica l e x p lo ra tio n  o f  th e  m e d iu m  d ep th  ran g e  c o n tin u e d — fo llo w in g  
th e  m e th o d o lo g y  o f  fo rm e r  years. A  ty p ica l g eo e lec tric  cro ss  sec tio n  is p re se n ted  
in Fig. 18. V a r ia tio n s  o f  geoe lec tric  c h a rac te r is tic s  o f  th e  a re a  can  be s tu d ied  
on th e  m ap s  o f  av e rag e  resis tiv ity  w eig h ted  by layer th ick n ess. H ere  w e p re se n t 
such a m a p  o f  p e n e tra tio n  d ep th  o f  100 m  (F ig. 19). S im ila r p e n e tra tio n  is
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a t ta in e d  by IP  so u n d in g  o f  A B =  400 m (F ig . 20 ). F ro m  the resis tiv ity  a n d  
p o la r iz a b ility  m aps, we h av e  c o n s tru c te d  lith o lo g ic  ske tches. T h e  o n e  th a t  is 
valid  fo r  th e  d ep th  ran g e  o f  5 0 -100  m , is p re se n ted  in Fig. 2 L  T h is  m a p  d iv id es 
th e  a re a  in to  th ree  p a rts , viz. th e  fo re g ro u n d s  o f  th e  K őszeg  a n d  S o p ro n  h ills , 
w here  n o  h y d ro g eo lo g ica l in te rp re ta t io n  can  be m a d e ; th e  zones o f  co in c id in g  
a n o m a lie s  o f  resis tiv ity  a n d  p o la r iz a b ility — being  p a r tly  p rese n t-d ay , p a r t ly  
a n c ie n t ch an n e l fills o f  r iv ers— fo rm in g  th e  m o st fa v o u rab le  zones fo r  w a te r  
s to ra g e ; an d  th e  a reas  a b o v e  b asem en t h ighs w here  U p p e r  P a n n o n ia n  s e d i­
m en ts  o f  sm all g ra in  size a re  u n fa v o u ra b le  fo r  w a te r  y ie ld .

T h e  geoph ysica l exploration  o f  the Balaton H ighlands is a im ed  a t s tu d y in g  
th e  p o ss ib ility  o f  d iffe ren t raw  m a te ria l o ccu rren ces . R eg io n a l g rav ity  n e tw o rk s  
an d  se ism ic  p rofiles en ab le  us to  d e te rm in e  th e  reg io n a l s tru c tu ra l lines a n d  
s tru c tu ra l  u n its . B esides these  ta sk s  v/e can  be o f  g re a t help  to  g eo lo g ica l 
m a p p in g . In  th e  K esz the ly  h ills, fo r  exam p le , o u r  ta sk  w as to  find  sm all, 
n e a r-su rface  k a rs tic  holes filled w ith  k ao lin . F o r  th is  ta sk  th e  V L F  m e th o d  
p ro v ed  to  be ideal. In Fig. 2 2 la  th e  V L F  res is tiv ity  m a p  o f  th e  a re a  is p re se n te d , 
w here  re s is tiv ity  m in im a sh o w  lo c a tio n s  o f  such  s in k -h o le s . B o reh o les  (A , В, C ) 
p ro v ed  th a t  these holes a re  filled w ith  g o o d  q u a lity  k ao lin . T h e  g eo p h y s ica l 
in te rp re ta t io n  m ap  (F ig . 2 2 /b )  show s fu r th e r  p o ss ib le  ho les  th a t  a re  w o rth  
d rillin g .

A t a n o th e r  locality  o f  th e  B a la to n  H ig h la n d s  th e  ta sk  w as to  d e te rm in e  th e  
in n e r  s tru c tu re  o f  th e  b asem en t. C e n tra l lo o p  tra n s ie n t so u n d in g  w as fo u n d  
to  be th e  m o st su itab le  m e th o d  o f  so lv in g  th e  p ro b lem . T h e  p ro file  w as m e as­
u red  in th e  d ip  d irec tio n  (F ig . 2 3 /a )  a n d  it c lea rly  reflects th e  sy n c lin a l s t ru c ­
tu re . G eo lo g ica l in te rp re ta t io n  is p re se n ted  in Fig. 2 3 /ft, w here  even th e  lay ers  
o f  d iffe ren t resis tiv ity  o f  th e  S án d o rh eg y  m arl fo rm a tio n  co u ld  be se p a ra te d  
(A , В, C ).

G ro u n d  m ag n e tic  su rveys w ere ca rr ie d  o u t to  d e lin ea te  b asa lt o ccu rren ces . 
In  th e  a re a  o f  th e  H a lag o s  h ill ( Fig. 241a) we co u ld  d is tin g u ish  betw een  d iffe ren t 
types o f  b asa lts . T h e  sam e w as ach iev ed  n e a r  T ó ti h ill (F ig . 241b).

In  n o r th e rn  H u n g a ry , w e s ta r te d  a  reg io n a l p ro je c t fo r  the structura l exp lo ra ­
tion o f  the Bükk M ts  and the surrounding areas  w h ich  is p la n n e d  to  be c o n tin u e d  
fo r  15 years . In 1986 th e  w o rk  s ta r te d  w ith  th e  g rav ity , g eo e lec tric  a n d  se ism ic  
su rveys o f  th e  S zen d rő  h ills. T h e re  has been co n s id e ra b le  p ro g re ss  in  th e  
b ro w n  c o a l ex p lo ra tio n  p ro je c t o f  B o rsod  co u n ty , w here  h igh  re so lu tio n  
se ism ic  p ro files  (F ig. 25) w ere successfu l in tra c in g  th in  coa l seam s d e p o s ite d  
w ith in g  th e  T e r tia ry  se d im e n ta ry  com p lex . In th e  L y u k ó b á n y a  a re a  sp ec ia l 
p ro ce ss in g  (to  c la rify  th e  se ism ic  im age a f te r  H ilb e rt t ra n s fo rm a tio n  a s m o o th ­
in g  filte r w as ap p lied  des igned  by s ta tis tic a l an a ly s is )  helped  to  en h a n c e  th e  
re c o g n ic tio n  o f  changes in se ism ic  ch a ra c te r is tic s  (F ig . 2 6 ) .  A  7 0 -1 7 0  
H z  f req u en cy  ran g e  a n d  th e  resp ec tiv e  4 m re so lu tio n  w as ach iev ed . T h e  
S a jo k a z a -W  a re a  ra ised  a n o th e r  p r o b le m : th e  a p p ro p r ia te  field te ch n o lo g y  h a d
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to  be fo u n d  fo r  th e  g rave lly  su rface  an d  th e  sh a llo w  d e p o s itio n  o f  th e  coa l. 
T h e  re su lt is a  s ig n a l-rich , h ig h -freq u en cy  (8 0 -2 0 0  H z) tim e  sec tio n  (F ig . 27 ).

F o r  th e  structura l analysis o f  the M átra  M ts  an d  surrounding  a re a s  g eo ­
m ag n e tic  (F ig . 28 ), g eo log ica l (F ig. 29 ), an d  g rav ity  m ap s  (F ig. 3 0 ), as well 
as c o n to u r  m ap s  co n s tru c te d  from  re fra c tio n  se ism ics (F ig . 31) w ere used . 
T h e  m easu re  o f  d e ta il o f  th e  ana ly sis  can  be reg a rd ed  as 1 :200,000 based  on  
th e  av a ila b le  v o lc an o -tec to n ic  in fo rm a tio n  (F ig. 3 2 ).  F ro m  th e  re fra c tio n  
se ism ic p ro file  (F ig. 33) a n d  geo log ica l m ap p in g  d a ta , geo log ica l c ro ss  sec tio n s 
w ere c o n s tru c te d  (F ig. 34) to g e th e r  w ith  th e  s tra t ig ra p h ic a l co lu m n  to  be 
expected  in th e  ce n tra l p a r t  o f  th e  v o lcan o  (F ig. 3 5 ).  U sin g  all th ese  d a ta , 
g rav ity  m o d e l c a lc u la tio n s  w ere ca rrie d  o u t (F igs 3 6 -3 9 )  in o rd e r  to  find th e  
best f ittin g  so lu tio n  (F ig . 38). T h e  ana ly sis  w as ex ten d ed  to  th e  E as te rn  M á tra  
to o  (F ig . 40 ). By in te g ra tin g  all th e  ab o v e -d esc rib ed  in fo rm a tio n  th e  fo llo w in g  
cou ld  be o u tlin e d  fo r  th e  s tru c tu re  an d  ev o lu tio n  p ro cess  o f  th e  M á tra  p a laeo -  
vo lcan o .

T h e  v o lcan ic  seq u en ce  o f  th e  M á tra  consis ts  o f  th re e  m e m b ers : th e  L o w er 
A n d es ite  (U p p e r  K a rp a th ia n ) ,  d ev e lo p in g  p rog ressive ly  fro m  th e  O lig o c en e -  
M io cen e  se d im e n ts ; th e  M id d le  R h y o lite  T u ff  (on  th e  b o u n d a ry  betw een  th e  
K a rp a th ia n  an d  B ad en ien ) d ep o s ite d  w ith  e ro s io n a l d isc o rd a n c e  o n  th e  L o w er 
A n d e s ite ; an d  th e  U p p e r  A n d es ite  (L o w er B ad en ian ) d ev e lo p in g  w ith  g ra d u a l 
lith o lo g ica l tra n s i tio n  fro m  th e  rh y o lite  tuff. T h e  m o s t freq u en tly  o c c u rr in g  
fo rm a tio n  is th e  U p p e r  A n d esite . T h e  d ev e lo p m en t o f  th e  p a la e o v o lc a n o  can  
be d esc rib ed  as fo llow s: (1) T h e  ascen d in g  an d e s itic  m ag m a cau sed  a fia t 
d o m e  o f  a b o u t 2 3 -2 7  km  d ia m e te r , b efo re  su rface  v o lcan ic  ac tiv ity  s ta r te d . 
(2) In th e  co u rse  o f  th e  first p h ase  o f  vo lcan ic  a c tiv ity  th is  d o m e  co llap sed  
fo rm in g  a c a u ld ro n  o f  2 0 -2 5  km  d ia m e te r . T h e  v o lcan o es  o f  th is  p h ase  a p p e a r  
on  th e  rim  o f  th e  c a u ld ro n  (N y ik o m , Ó v á r  an d  o th e rs  a lo n g  th e  N -S  crest o f  
th e  W este rn  M á tra .  (3) S im u lta n eo u s ly  o r  so o n  a f te r  th e  c a u ld ro n  fo rm ed , 
fro m  in side  it, th e  v o lcan o  o f  G a ly a  grew  o u t, p ro b a b ly  w ith  its c e n tre  a t  S á r  
hill. (4) A fte r  so m e w hile , a  d o m e  o f  16-20 km  d ia m e te r  w as fo rm e d  in side  
th e  c a u ld ro n  as a resu lt o f  new ly ascen d in g  m ag m a, p ro b a b ly  w ith o u t su rface  
ac tiv ity . (5) T h is  d o m e  co llap sed , fo rm in g  a new  c a u ld ro n  o f  13-15  km  d ia ­
m e te r  a n d , s im ila rly  to  th e  first on e , vo lcan o es d ev e lo p ed  a ro u n d  its r im . T h e  
v o lcan o  o f  T ip p a n o s  an d  th e  v o lcan ic  cen tre  system  a ro u n d  G y ö n g y ö so ro sz i 
m in e  w ere fo rm ed  a t  th a t  tim e. (6) It is possib le  th a t  in side  th is  c a u ld ro n  a 
v o lcan o  grew  o u t, th a t  o f  S ári h ill, b u t it is a lso  p o ss ib le  th a t  w h a t we see 
now  is a  f ra g m en t o f  th e  G a ly a  v o lcan o , fo rm ed  in s tag e  (3).

T h e  v o lcan ic  p ro d u c ts  below  th e  U p p e r  A n d es ite  can  be fitted  in to  th is  
p ic tu re  in th e  fo llo w in g  w ay : th e  M id d le  R h y o lite  T u lf , a g a in s t g ene ra lly  
accep ted  o p in io n  th a t  its o r ig in  is o u ts id e  th e  M á tra ,  m ay  h av e  o rig in a ted  
fro m  th e  ea rlie r  c a u ld ro n  s tag e , since  th e re  a re  ex am p les fo r  rh y o litic  e ru p ­
tio n s  co n n ec ted  w ith  c a u ld ro n s  in  o th e rw ise  a n d e s itic  v o lcan ic  a reas . T h e

191



e ru p tiv e  cen tre  o f  the  L o w er A n d e s ite  can  be tied  to  th e  o u te r  b a se m e n t e lev a­
tio n  by  its facies ch an g es . In sp ite  o f  co n s id e rab le  fac ies changes , th e  th ic k n ess  
o f  th e  com plex  is m o re  o r  less c o n s ta n t (5 0 -100  m ). T h is  sign ifies, m ay b e , 
e ro s io n  a t th e  base  o f  th e  M id d le  Pvhyolite T uff, w ith  w h ich  th e  q u ic k  s t r a t i ­
g ra p h ic  ch an g e  is in  h a rm o n y . T h u s  fo r  th e  ea rly  c a u ld ro n  (s tag e  2) th re e  
ob jec ts  can  be b o u n d : th e  L o w er A n d esite , th e  M id d le  R h y o lite  T u if  a n d  th e  
o u te r  vo lcanoes o f  the U p p e r  A n d esite . T h e  e ro s io n  betw een  th e  tw o  e a r lie r  
even ts m a rk s  th e  d isc o n tin u o u s  d ev e lo p m e n t o f  th e  ca ld e ra .

In  o il and g as prospecting  ELG1 p a r tic ip a te d , as in  fo rm e r  y ea rs , in  th e  
fo rm  o f  a c o n tra c t  w ith  th e  N a tio n a l O il an d  G as  T ru s t. In  th e  s u r ro u n d in g  
area o f  Kiskunfélegyháza, a to ta l o f  750 km  se ism ic  p rofiles w ere s h o t b e tw een  
1983 a n d  1985 (E nclosure 1). P ro cessin g  and  in te rp re ta tio n  o f  th e  m a te r ia l 
o f  th e  200 km  p ro file  len g th  sh o t in  1985 w ere co m p le ted  in 1986; we r e p o r t  
h ere  o n  th is  w ork . T h e  g eo m ag n e tic  an d  th e  g rav ity  resid u a l a n o m a ly  m ap s  
o f  th e  a re a — used  fo r in te rp re ta t io n — w ere p u b lish ed  in  th e  A n n u a l R e p o r t  
fo r  1985 (F igs. 33, 34). F ro m  th e  1985 pro files six tim e  sec tions a re  p re se n te d  
(F igs. 4 1 -4 6 ) .  F o r  m a rk in g , we used th e  sam e co lo u rs  as  la st y ea r, w ith  so m e  
m o d if ic a tio n . T w o o f  th e  m ap s  a re  p re se n te d : th e  tim e  c o n to u r  m ap  o f  th e  
P a n n o n ia n  basin  f lo o r (E nclosure 2) a n d  th a t  o f  th e  p re -A u s tr ia n  b a se m e n t 
(E nclosure 3 ). T h e  P a n n o n ia n  basin  flo o r is th e  m ost c e r ta in  h o r iz o n  in  th e  
w ho le  a re a . T h e  p re -A u s tr ia n  b asem en t is ex trem ely  h e te ro g en e o u s  b o th  in  tim e  
an d  lith o lo g y . T o  it b e long  L o w er C re tac eo u s  v o lcan ites , L o w er C re tac eo u s  
a n d  o ld e r  M eso zo ic  se d im e n ta ry  rocks an d  p re -C a m b ria n  m e ta m o rp h ic  rocks. 
W here  th is  la s t cou ld  be se p a ra te d  fro m  th e  M esozo ic , it w as c o lo u re d  p in k . 
W e traced  th e  p in c h -o u t zo n e  o f  th e  U p p e r  C re tac eo u s  in  th e  p ro files a n d  
m ark ed  th is  zo n e  o n  th e  m a p  o f  th e  p re -A u s tr ia n  basem en t.

In th e  seven ties all o f  E L G F s  effo rts  in  C H  p ro sp e c tin g  w ere d ire c te d  to  
th e  N y ír  region. T h ere , th e  m o st se rio u s  o b stac le  to  g eo p h y s ica l e x p lo ra tio n  
is th e  v a rie d  d is tr ib u t io n  o f  th e  M io cen e  s tra to v o lc a n ic  co m p lex , w h o se  
th ick n ess  m ay  reach  severa l th o u sa n d  m etres. In  th e  la st few y ea rs  th e  N y ír  
reg io n  has ag a in  co m e in to  th e  focus o f  in te res t. E L G l is ta k in g  p a r t  in  th e  
g eophysica l ac tiv ity  by g rav ity , g eo e lec tric  an d  se ism ic  su rveys. H e re  w e 
re p o r t  o n  th e  resu lts  o f  th e  g eo e lec tric  m easu rem en ts . W e used  a new  m e th o ­
d o lo g y  by co m b in in g  th e  m easu rem en ts  o f  th e  n a tu ra l  a n d  a rtif ic ia l fields 
in  th e  w ave zone (5 H z > f > 0 .1  H z). T h e  p r im a ry  ta sk  o f  th e  g eo e lec tric  
m e a su rem en ts  w as to  m a p  th e  p re -A u s tr ia n  b asem en t. In  th e  g iven  g eo lo g ica l 
b u ild -u p  th e  re so lu tio n  p o w er o f  th e  m a g n e to te llu ric  so u n d in g s  is h in d e re d  
n o t o n ly  in tr in s ica lly  b u t  by th e  fac t th a t  in  th e  freq u en cy  ran g e  o f  5 H z >  
> f > 0 . 1  H z, w hich  is im p o r ta n t  fo r  reach in g  th e  layers below  th e  sc reen in g  
v o lcan ic  com p lex , th e re  is th e  energy  m in im u m  o f  th e  n a tu ra l  e le c tro m a g n e tic  
field. In Fig. 47  o n e  can  see th a t  th e  e r ro r  o f  th e  m a g n e to te llu r ic  so u n d in g s  
increases  in th e  ran g e  o f  th e  m u ltifre q u en c y  e lec tro m ag n e tic  so u n d in g s . T h u s
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by co m b in in g  th e  tw o  m easu rem en ts , th e  s ig n a l- to -n o ise  ra tio  co u ld  be in ­
creased . T h e  new  m e th o d o lo g y  resu lted  in  th e  p ro file  o f  Fig. 48. T h e  m o s t 
in tr ig u in g  resu lts  a re  th e  th o se  in  p o in ts  1 a n d  2 ; in th e  ce n tra l p a r t  o f  th e  
vo lcan ic  a c tiv ity  o f  th e  N y ír  reg ion  th e  p re -A u s tr ia n  b asem en t co u ld  be 
d e te rm in ed .

T h e  p ro g ra m m e  o f  geoph ysica l m easurem ents along geolog ica l base lines h as  
co n tin u e d  fo r sev era l years  w ith  th e  a im  o f  in v e s tig a tin g  H u n g a ry  f ro m  th e  
tec to n ic  v iew p o in t. A s o n e  o f  its resu lts , th e  c o n d u c tiv e  zone w as fo u n d  
a t  an  a n o m a lo u s  sh a llo w  d ep th  in th e  T ra n s d a n u b ia n  C e n tra l R an g e  
(2 .5 -3 .5  km ). T o  check  these  resu lts  a  fu r th e r  20 m a g n e to te llu ric  so u n d in g s  
w ere ca rrie d  o u t in  th e  a re a  o f  th is  an o m aly . Fig. 49  p resen ts  all th e  cu rves 
in a m ap -lik e  il lu s tr a tio n ; Fig. 50  illu s tra te s  th e  d e p th  to  th e  co n d u c tiv e  
zone as c o m p u te d  by o n e -d im en sio n a l in te rp re ta t io n  o f  th e  gmax a n d  gmln 
curves. T h e  d ire c tio n  o f  th e  pmax cu rves is a lso  p lo tte d . T h e  ch a ra c te r is tic s  
o f  th e  cu rves a re  p rac tic a lly  th e  sam e fo r th e  w h o le  a re a :  all cu rves reflec t 
the effect o f  th e  co n d u c tiv e  zone in th e  b asem e n t. T h e  a n iso tro p y , h o w ev e r, 
on th e  r ig h t-h a n d  s ide  o f  th e  cu rves, m ay  su rp a ss  tw o  o rd e rs  o f  m a g n itu d e . 
D ep th s  f ro m  su ch  ex trem e  values m ay be as d iffe ren t as 3 -1 5  km . W e h a d  
to  co n c lu d e  th a t ,  in  th e  a re a , o n e -d im en s io n a l a p p ro x im a tio n  c a n n o t be 
accep ted . T h e  re su lts  o f  n u m erica l m ode l c a lc u la tio n s , p re se n ted  in  Fig. 57, 
m ay  be reg a rd ed  as a firs t a p p ro x im a tio n  o f  tw o -d im e n s io n a l in te rp re ta t io n .

F o r  several yea rs , in  E L G I i t  h as  been u n d e r  p ro g re ss  to  d ev e lo p  a  new  
m e th o d  o f  s tru c tu ra l  an a ly s is— k in e m a tic  m o d e llin g . A  new  m ode l w as fo rm ed  
fo r th e  d e v e lo p m e n t o f  th e  C a rp a th ia n -P a n n o n ia n  reg io n  in th e  M io cen e , a n d  it 
was fitted  in to  th e  b ro a d e r  sco p e  o f  th e  C e n tra l M e d ite rra n e a n . A fte r  th a t  we 
s ta rted  to  check  th e  im p lica tio n s  o f  th is  m o d e l in  sm a lle r  u n its  a n d  to  ex ten d  
the m o d e llin g  to  e a r lie r  tim es. A s a  resu lt, we o u tlin e d  a te c to n ic  ev o lu tio n a l 
p rocess th a t  fo rm e d  th e  p re se n t s tru c tu ra l  fea tu re s  o f  H u n g a ry  in th e  O ligocene  
an d  th e  M io cen e . Jn th e  co u rse  o f  ch eck in g  th e  o v e ra ll m odel we su b jec ted  
the stru c tu ra l reconstruction  o f  the  7 ransdanubian C en tra l Range  to  a  d e ta iled  
s tudy . T h e  w ell-k n o w n  sync line  o f  th e  B ak o n y  a n d  V értes M ts  w as fo llow ed  
in th e  G erecse , P ilis  a n d  B uda hills w here its ax is  g ra d u a lly  tu rn s  to  th e  s o u th ­
east. It w as w o rk ed  o u t th a t  th is  s tru c tu ra l ben d  w as fo rm ed  d u r in g  th e  A lb ia n -  
T u ro n ia n  tim e  sp a n , to g e th e r  w ith  th e  fo ld in g  a n d  n a p p e  fo rm in g . W e h ave 
sep a ra te d  fo u r  s tag es  in th e  O lig o c e n e -Q u a te rn a ry  e v o lu tio n a ry  p rocess  
(Fig. 5 2 ) :  (1) d e x tra l sh e a r  o f  th e  so u th -e a s te rn  r im  in th e  O lig o cen e  
w hich caused  th e  fo rm erly  iso m etr ic  bod ies to  b eco m e e lo n g a ted  to w a rd s  th e  
west. T h is  s tre tc h in g  fo rm ed  th e  s tr ip s  o f  th e  V elence-B a la to n  g ra n ite  zo n e  
an d  th a t  o f  th e  B u d a -S e re g é ly e s -B u z sá k  M eso zo ic  zone . (2) T h e  c o m p re s ­
sion  o f  th e  so u th -e a s te rn  m a rg in  (E arly  a n d  M id d le  M iocene) b en d in g  th e  
s tr ip s  in to  an  S -sh ap e  a n d  tu rn in g , co u n te r-c lo c k w ise , th e  V értes hills re la tiv e  
to  th e  B ak o n y  M ts . (3) S in is tra l sh e a r  (M id d le  a n d  L a te  M io cen e) m an i-
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festing  itse lf  in th e  tra n s la tio n a l m o v em en t te rm in a tin g  th e  B uda hills an d  
ap p e a r in g  s im ila rly  in th e  n o r th e rn  r im  o f  th e  V elence h ills to o , an d  in th e  
s in is tra l fau lts  o f  th e  G e rec se -P ilis  reg io n . (4) B lock  m o v em en ts  in co n n e c tio n  
w ith  new  N - S  fau lts  (L a te  M io c e n e -Q u a te rn a ry )  w h ich  fo rm e d  th e  p resen t 
s tru c tu re  a n d  to p o g ra p h y  o f  th e  a re a  eas t o f  th e  V értes. T h e  m od e llin g  has, 
up  till now , revealed  gen era l re la tio n s , a n d  has p ro v ed  its c a p a b ility  in p rac tic a l 
task s. T h ese  ta sk s  m ay  be d iv id ed  in to  tw o  g ro u p s : ( i )d e te rm in in g  the  p resen t 
s tru c tu re  w ith  h ig h e r  accu racy  th e re b y  c re a tin g  a so u n d  bsis fo r  an y  k ind  
o f  e x p lo ra tio n  ta sk  o r  en g in ee rin g  p ro b lem , an d  (ii) by rec o n s tru c tin g  p a laeo - 
g eo g rap h ica l s itu a tio n s , se rv in g  as a basis fo r coa l-, b au x ite - , etc. p ro g n o sis . 
O b v iously  th e  scale  o f  th e  s tu d y  is a lw ays lim ited  by th e  q u a n ti ty  o f  in fo r­
m a tio n  a t o u r  d isp o sa l.

F o r  th e  cen tra l p a r t o f  Transdanubia ( Fig. 53) a se ries o f  geo log ica l c ross 
sec tions w as co n s tru c te d  (F ig. 57) fro m  th e  s tra t ig ra p h ic  co lu m n s  o f  b o reh o les  
(F igs. 5 4 -5 6 )  a n d  by u sing  th e  g rav ity  re s id u a l an o m a ly  m a p  (E nclosure 4) 9 
the  g eo m ag n e tic  m ap  (Enclosure 5) a n d  th e  resu lts  o f  in te g ra te d  g eo p h y s ica l 
in te rp re ta t io n  (F ig . 58 ). Isopach  m ap s  w ere c o n s tru c te d  fo r  th e  S a rm a t ia n -  
P a n n o n ia n  seq u en ce  (Enclosure 6) a n d  fo r  th e  p re -S a rm a tia n  M io cen e  (E n ­
closure 7). H av in g  in te g ra te d  all th e se  d a ta , a m a p  o f  O lig o c e n e -M io c e n e  
s tru c tu ra l  fe a tu re s  w as c o n s tru c te d  (E nclosure 8 ) .  A ll th ese  en ab led  
us to  d ra w  th e  te c to n ic  ev o lu tio n  o f  th e  reg io n  as fo llow s. T h e  s tr ip e d  
p a t te rn  o f  th e  b asem en t w as fo rm ed  in th e  O lig o cen e  by th e  sh e a r  a c ­
c o m p an y in g  th e  a b o u t  500 km  h o r iz o n ta l d isp lac em e n t o f  th e  B akony  
u n it. T h e  b o u n d a ry  betw een  th e  sh e a red  a n d  u n d e fo rm e d  a re a s  fo llow s 
th e  axes o f  th e  B a la to n  a n d  V elence lakes, c u ttin g  th ro u g h  b a sem e n t s tr ip s . 
T he  ce n tra l deep  zo n e  in th e  b a sem e n t w as fo rm ed  o n ly  in  th e  M iocene . 
D u rin g  co llis ion  in th e  E arly  to  M id d le  M io cen e  these  s tr ip s  w ere b en t in to  
S sh ap es  in th e  a re a  betw een  th e  B a la to n  a n d  th e  D a n u b e . T h e  co m p re ss io n a l 
fea tu res  co n n ec ted  w ith  th e  co llis ion  need  to  be p ro v e d  by fu r th e r  in v es tig a ­
tio n  o f  th e  d ee p e r  zones o f  th e  bas in . In th e  B a d en ian , a  co m p re ss io n a l 
zone w as fo rm ed  c u ttin g  th ro u g h  th e  b asem en t s tr ip s  a t  an  a c u te  ang le . T h is  
can  b e  fo llow ed  from  B uzsák  to  B ugyi. T h e  n o r th e rn  d ep re ss io n s  o f  th e  cen tra l 
deep  zo n e  w ere fo rm ed  s im u lta n eo u s ly  w ith  th e  c o m p re ss io n , a f te r  th e  te rm i­
n a tio n  o f  th e  v o lcan ic  ac tiv ity  a t  N ag y szo k o ly . W e w ere u n ab le  to  d e te rm in e  
th e  age o f  th e  so u th e rn  d ep re ss io n s  in  a p rec ise  m a n n é r  a l th o u g h  th e ir  M io cen e  
age can  be accep ted , th o u g h  th is  w as p ro b a b ly  a f te r  th e  te rm in a tio n  o f  th e  
vo lcan ic  a c tiv ity . It is a lso  likely  th a t  th e  e lev a tio n s  o f  Igal a n d  T o ln a n ém e d i 
a re  p ro d u c ts  o f  th e  sam e co m p re ss io n  since  th e ir  lo c a tio n  a n d  sh a p e  seem  
to  be in  co n n e c tio n  w ith  th e  s tru c tu re  an d  a p p e a ra n c e  o f  th e  n o r th e rn  o v e r­
th ru s t  zone . Y o u n g e r  M io cen e  m o v em en ts  fo llow ed  th e  b a se m e n t s tr ip s  only- 
on  a la rge  scale , b u t th e  d e ta ils  a re  o f  d iffe ren t d ire c tio n s . T h e re fo re  g rav ity
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m aps reflec ting  b asem en t to p o g ra p h y  c a n n o t be used d irec tly  to  d e lin ea te  
b asem en t s tr ip s .

T h e  engineering geoph ysica l investigation  o f  the Balaton recreation  area s 
co n tin u ed  w ith  th e  m e th o d  o f  fo u r-p a ra m e te r  en g in ee rin g  g eophysica l s o u n d ­
ing. T h e  loose  T e r tia ry  an d  Q u a te rn a ry  cover, w hich can  be s tu d ied  by  th a t  
m e th o d , co n s is ts  o f  P le is tocene  loess in m o st p a rts , o verly ing  d irec tly  th e  
T riassic  lim esto n es  o f  th e  B ak o n y  M ts. O n  th e  rim  o f  th e  m o u n ta in s  an d  in 
its bas in s  P a n n o n ia n  sh a llo w -lak e , m a rsh , a n d  sh o re-lin e  sed im en ts  o f  v aried  
co m p o s itio n  a n d  physica l p a ra m e te rs  w ere d ep o s ited . T h ese  w ere s tu d ied  
in d e ta il in th e  T a p o lc a  basin  (F ig. 5 9 ).

T he m o st im p o r ta n t  task  in the  explora tion  f o r  ground w a ter  w as th a t  o f  
s tu d y in g  th e  a llu v iu m  o f  th e  rivers M u ra  a n d  K erk a . T h e  p ro je c t s ta r te d  in 
1984, w ith  th e  a im  o f  ex p lo rin g  th e  u n d e rg ro u n d  w ate r p o te n tia l— o n  a re c o n ­
naissance  sca le— b o th  in th e  vertica l a n d  h o r iz o n ta l  sense. T h e  m e th o d s  th a t  
were u tilized  w ere : en g in ee rin g  g eophysica l so u n d in g  an d  co m b in ed  resis tiv ity  
- I P  m e asu rem en ts . In  th e  L enti bas in , o u r  g eophysica l ac tiv itie s  w ere co m p le ted  
w ith  th e  fo llo w in g  re su lts : we defined  th e  genera l g eo physica l m o d e l o f  th e  
area  (F ig. 6 0 ) ;  w e p ro v ed  th a t  th e  th ick n ess  o f  th e  H o lo cen e  co v e r  is n o t 
en o u g h  to  p ro v id e  p ro te c tio n  a g a in s t su rfa ce  p o llu tio n . T h u s  th e  n e a r-su rface  
P leis tocene e lastics, w hose  th ick n ess  (F ig. 61) an d  p o ro s ity  w ou ld  be s a tis ­
fac to ry , c a n n o t be c o u n te d  on  as a reg io n a l w a te r  base. T h e  U p p e r  P a n n o n ia n  
ap p ea rs  in  tw o  d iffe ren t g eo e lec tric  types in  th e  a re a :  a  tw o -lay e r  m o d e l 
(F ig. 60, 3a a n d  3b), a n d  a o n e-lay er m o d e l (F ig . 60, 4). T h e  lo w er lay e r o f  
the tw o -lay e r  m ode l seem s to  in d ica te  th a t  th e re  m ay  well be su itab le  d r in k in g  
w ate r in  th e  necessary  q u a n tity . Its  d ep o s itio n a l d e p th — w here it o cc u rs— is 
p resen ted  in Fig. 62. In  th e  a re a  o f  th e  o n e -la y e r  m odel resis tiv ity  m a x im a  
(Fig. 63) m a rk  o u t  th e  localities w here  th e  p e rcen tag e  o f  th e  h ig h e r  p o ro s ity  
co m p o n e n t increases  i.e. th o se  sites suggested  fo r  w a te r  p ro d u c tio n . T h e  
resis tiv ity  log  rec o rd e d  in a  b o reh o le  (F ig . 64)  d rilled  in  th e  a re a  o f  th e  tw o- 
layer m o d e l, p ro v es  th e  ex istence  o f  th e  lo w er h ig h -re s is tiv ity  layer. F u r th e r ­
m ore , a p u m p in g  te s t fro m  th e  filte red  8 0 -1 0 0  m  zone p ro d u c e d  w a te r  a t  a  
ra te  o f  2000 1/m in, a l th o u g h  th is  d e p th  zo n e  rep resen ts  ju s t  th e  b eg in n in g  
o f  th e  lo w er h ig h -re s is tiv ity  layer.
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