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2 .1  S E I S M I C  M E T H O D O L O G I C A L  

A N D  I N S T R U M E N T A L  R E S E A R C H

In the geophysical survey of the Nyír region ( N E  H u n g a ry ) the y e a r  19 7 1  

sa w  a  m ore in tim ate  re la tio n  o f the seism ic an d  geo e lectric  m ethods a g a in , 

b acked  by both sc ie n tific  a n d  f in a n c ia l c o n sid eratio n s. H en ce , the geo electric  

s u rv e y  o f the region  w ill  be d escrib ed  in this ch ap ter, p re fe rr in g  research  

a ff in ity  to the h om ogen eity  o f ch ap ters. T h e  geo e lectric  su rv e y  -  besid es its 

m eth o d o lo g ica l ch aracter -  is, in a  sen se, a fo re ru n n er o f the seism ic m etho d , 

th e re fo re  le t us start w ith  the geo e lectric  resu lts .T h e  p lans o f both m easure* 

m ents are  d em o n stra te d  in F ig . 2 5 .

W ith  re g a rd s  to p ast e xp erien ces an d  the in trica te  ge o lo g y  o f the site  the 

g e o e l e c t r i c  s u r v e y  en coun ters a  d o u b le  ta sk . T h e  one is the d e te r­

m in ation  o f  the th ickn ess an d  g e o e le ctric  p aram e te rs  o f the N eo ge n e . T h e  

N eo g e n e  th ickn ess is g e o lo g ic a lly  im p o rta n t enough in itse lf , but its h y d ro ­

carb o n  p rosp ects b e in g  o f  m in o r s ig n ifica n c e  h ere, the oth er task  steps into 

the fo re g ro u n d , n a m e ly  the p ro sp ectin g  o f Ö lig o ce n e  o r o ld e r, p re su m a b ly  

con d u ctin g , sed im en ts o v e r la in  an d  screen ed  b y  M io cen e  vo lc a n ite s . A  success 

in ' so lv in g  e ith er o f the ta sk s  ren d ers  a b e tter lo cated  seism ic n etw o rk . 

A  q u a lita t iv e  so lu tio n  o f  the second ta sk  m eans the co n d u c tiv ity  (Д /S) d e te r­

m in atio n  an d  m ap p in g  o f  the lo w e r con d u ctor.

T h e  best re su lt  o f  the g eo e lectric  su rv e y  is the g e o lo g ic a l d iffe re n  tation  o f 

a re a s o f d if fe re n t  ty p es. T h re e  a re a  types h a ve  been en cou n tered .

1 .  In  the f ir s t  one th e m eth o d s o f  d if fe re n t  p en etra tio n  ( D E ,  M T , 

B E M F - D Z ,  B E M F - N Z ) *  in d ica te  the u p p e r b ad  con d u ctor on ly . Its depth  

is a b o u t 15 0 0 - 2 0 0 0  m  (F ig . 26). H o rizo n  m igh t be su p p osed  as a v o lc a n itc  

to p , due to the Л Z  a n o m a ly  o f  the site . A c c o rd in g  to the re fra ctio n  m ea su re ­

ments o f the oil a n d  g a s  t r u s t  the d eep  re fra cto r  (the b asin  flo o r) is 

2 5 0 0  m  d ee p er th an  the Q™ horizon .

2. T h e  second a re a  typ e  is ch aracterized  b y  a  b u ild  o f fo u r gco clcctr ic  

la y ers. T h e  to p m o st one o f 1 5 0 0 - 3 0 0 0  m th ickness contains eve ry th in g  d o w n

* D E dipól equatorial sounding 
MT magnetotelluric sounding
BEM F-DZ build up of the electromagnetic field (distant zone) 
BEM F-NZ build up of the electromagnetic field (near zone)
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to the v o lc an ic  layers  (F ig s . 2 6 - 2 7 ) .  Its sp ecific  re s is tiv ity  v a rie s  b etw een  

4 an d  8 ohm m , an d  it  is e le c tr ic a lly  w e ll d e fin e d  a lso  in oth er respects. T h e  

n e x t is the “ screen in g”  la y e r  (high re s is tiv ity ) . Its  th ickn ess, in the n earness 

o f  the fro n tie r , can be e stim ated  as 5 0 0 - 10 0 0  m . T h e  th ird  la y e r  is the lo w e r 

con d u ctor. Its trac in g  is one o f  the best resu lts fo r  its h yd ro carb o n  p rosp ects. 

Its  size is ch aracterized  b y  ^1$  an o m alies  (F ig . 26). A c c o rd in g  to B E M F - N Z  

its th ickn ess m a y  a tta in  15 0 0  m . A d analogiam o f the R o u m a n ia n  resu lts 

it m a y  be O lig o ce n e  (o f F ly sc h  ch aracter) or a n y  o ld e r co m p lex  o f lo w  resis­

tiv ity . T h e  fo u rth  la y e r  is th e  Q« h orizon  o f  “ in fin ite  th ick n e ss”  p ro b a b ly  

id e n tica l w ith  the re fra c to r  b asin  f lo o r  o f h igh ve lo c ity . T h is  horizon  is 

in d ica ted  b y  a  fe w  B E M F - N Z  d a ta .

3. T h e  a re a  to the south fro m  the to w n sh ip  M á té sz a lk a  rep resen ts the th ird  

a re a  ty p e  o f  tw o  la y e re d  m o d el. H o rizo n  is d ee p er than  3000 m (F ig s . 2 6 -  

2 7 ) . M a g n e tic  a n o m alies  do not occur. A  re fra cto r  lies 1 0 0 0 - 1 5 0 0  m d ee p er 

th an  th e h orizon . T h e  su b sid ed  £>« horizon  m ay  su ggest a th icken in g 

o f the N eo g e n e . T h e  d a ta , h o w e v e r, a re  sp o ra d ic  to ve n tu re  a  d e fin ite  in ter­

p re ta tio n .

T h is  sam e them e contains the p u re  m eth o d o lo g ica l research  w h ich  is spent 

in fa v o u r  o f these fie ld  m ea su re m e n ts: the fie ld  an d  in terp reta tio n  p ro ced u res 

o f B E M F ,  co m p u ter p ro cessin g  o f d a ta  an d  som e in stru m en tal p ro b lem s.

*

D u r in g  the p ast three y e ars  o f  th e  s e i s m i c  s u r v e y  o f the N y ír  

reg ion  the in stru m en tatio n  an d  m eth o d o lo gy  h a v e  co vered  the sam e w a y  as 

the w o r ld ’ s seism ic d ev e lo p m e n t has in  the p a st d ecad e . T h e  w o rk  sta rte d  

(in fact) in  19 6 9  w ith  a n a lo g  eq u ip m en ts, a n a lo g  centres an d  sin g le  c o v erag es , 

a lth ou gh  the m u ltip le  stack in g  sta rte d  in the sam e y e ar . A n a lo g  p rocessin g  

w a s  la te r  re p la ce d  b y  d ig ita l p rocessin g  in  the “ m in icen tre”  ( S D C - i ) ,  w h ich  

f irs t  w o rk e d  w ith  a n a lo g  tap e  record s (c o n v erte d ), then w ith  f ie ld  d ig ita l 

record s o b ta in e d  in C D P  system s. B y  1 9 7 1  the d ig ita l reco rd in g  has been 

e x c lu s iv e  an d  th e record s a re  fe d  into the high speed  C o m p u te r C en tre  

M I N S K - 3 2  p ro v id e d  w ith  a  sp e c ia l seism ic p ro g ram  p ack age .

T h e  d e v e lo p m e n t can be sized  up a lso  th rough  th e re lia b ility  o f ge o lo g ica l 

in fo rm a tio n  su p p lie d . In  the b eg in n in g  w e  w e re  fa c e d  w ith  w a v e  gen eratio n  

(the region  is a ty p ica l “ b a d la n d s”  a re a ) , p en etratio n  an d  serious s ign a l to 

no ise  ra tio  p ro b lem s. T h e  p resen t d ig ita l m eth o d o lo gy  helps in e lim in atin g  

these b asic  p ro b lem s, in creases e ffic ie n c y  an d  econom y.

T h e  slic in g  up o f th ick  vo lc an ic  s lab s, n everth e less , s till causes serio us 

d iffic u lt ie s , m ain ly  b ecau se  o f  d iffra c t io n s . T h e  so lu tion  is exp ected  fro m  a 

m igratio n  p ro gram  p ac k a g e . A s  a  m atte r o f  fa c t , such are a s are  o f m in o r 

s ign ifica n ce  in  v ie w  o f  h yd ro carb o n s.
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A re a s  w ith o u t m agn etic  a n o m a lie s  (unscreen ed  b y  th ick  vo lcan ite s)  a re  m ore 

im p o rtan t, e sp e c ia lly  if  th ick  N e o g e n e  o r o ld e r sed im en ts a re  a t  h an d . T w o  

such fa v o u ra b le  spots h a ve  been re v e a le d  b y  the m easu rem en ts ca rried  out 

so f a r :  in  the southern  p a rt  o f the p resen t n etw o rk  (a lon g the fro n tie r) , and  

in the v ic in ity  o f  M á té sz a lk a .

T h e  southern  a re a  is a lso  c h aracterized  b y  a  la rg e  A S  an o m a ly . T h e  a re a  

is d em o n stra ted  b y  F ig s . 28 an d  29. T h e  a d v a n ta g e s  o f the d ig ita l w a y  are  

o b v io u s.

A  d eep  h o rizo n ’ s isochrones a re  sh ow n in F ig . 30. I t  is su p p o sed  to be a 

M io ce n e  horizon , but this still need s v e r ific a t io n .

A t  the crossin g  o f p ro file s  N -7 /6 9  an d  N 0 - 18 / 7 1  a sm all closed  structure , 

su rro u n d ed  b y  the 14 0 0  m sec iso ch ro n e  (a  dep th  o f  ab o u t 18 0 0  m ), is r e v e a l­

ed . P ro fi le  N 0 - 18 / 7 1  is sh ow n in F ig . 3 1  (“ m in ice n tre ”  p ro cessed ).

T h e  oth er a re a  can be c h aracteriz e d  b y  p ro file  N 0 - 19 / 7 1  (F ig . 32 ). A  d eep  

d r illin g  is lo cated  in the nearn ess (b ased  on this p ro file  an d  on the re fractio n  

p ro file  B o R -зЬ  o f the oil and gas trust) w ith  the asp ect to h it the b asin  

flo o r . W h en  closin g  the m an u scrip t the d rillin g  is in a  depth  o f ab o u t 2 50 0  m 

h a v in g  p en etra ted  a fte r  som e P lio cen e  sed im ents 10 0 0  m of vo lc an ite s  (!) 

w ith o u t b o ttom in g out.

T h e  stack in g  p ro file  in  q u estion  sh ow s co rre latin g  horizons and  in a c co rd ­

ance w ith  the re fractio n  p ro file  m en tio n ed  it suggests a b asin  flo o r  d ep th  o f

5000 m .

F ro m  the p u re ly  m eth o d o lo g ica l in v estiga tio n s the gro u n d  ro ll a n a ly sis  

d eserves m en tio n in g (F ig s . 3 3 - 3 6 ) .  T h e  resu lts h elp  in d esign in g  grou p in g, 

o ffse t  a n d  oth er p aram eters  fo r  f ie ld  w o rk .

T h e  d eta ils  are  accessib le  in the Archives o f E L G I .
*

T h e  in stru m en ta l research  is p re ce d ed  b y  a  th orough  theoretical-methodolo­
gical research. T h e  m eth o d o lo g ica l f ie ld  a c tiv ity  has been  touch ed  upon 

e a r lie r . T h e  re a l theoretical ta sk , h o w e v e r , w a s  to estab lish  an  in terp reta tio n  

p ro gram  p ack a ge .

A n  au to m atic  seism ic p ack a g e  sta rte d  w o rk in g  on o u r C o m p u ter C en tre  

M I N S K - 3 2  u tiliz in g  the s ix fo ld  stack in g  su rv e y  d a ta  o f the Nyir reg ion . 

T h e  m ain  ch aracteristics o f this p a c k a g e  a re  the fo llo w in g .

Its  d en o tatio n  is D S I  (D ig ita l  S eism ic  In te rp reta tio n ). T h e  contro l, 

com m an d s an d  p aram eters  a re  co m p rised  in an easy  com p u ter lan gu age . I t  

is v a r ia b le  an d  ren d ers p lo ttin g  p o ss ib le  in an y  p h a se  o f  the in terp reta tio n . 

T h e  p ro gram s o f this system  a re  a d a p te d  to the la n g u a g e  o f  the com pu ter 

( Y A S K )  o f a ssem b ler le v e l, e x ce p t th e feed -in  from  the d ig ita l tap e  re c o rd e r 

and  d em u ltip le x in g , w h ich  a re  m o re  co n ven ien t to h a n d le  in m ach ine codes.

T h e  p rocessin g  is carried  out, w ith  regard s to the la rg e  m em ory, record  - 

w ise  a n d  w ith  a f ix e d  p o in t a rith m etics.
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T h e  fe e d -in  from  the d ig ita l tap e  reco rd er ( S D C - 1 5 )  p roceed s in m u ltip lex  

fo rm . P lo ttin g  tak es p lace  in a  w ig g le  trace  or a V A  system .

T h e  p ro g ram s co m p leted  in 1 9 7 1  a re  the fo llo w in g .

=  fee d  in

=  d e m u ltip le x in g  w ith  B G C  re c o v e ry  

=  correctio n  an d  sortin g

M U T E  =  z ero in g  o f f irs t  a r r iv a ls  

N O I S E  =  e lim in atio n  o f sound  w a v e s  

D E A D  =  k illin g  o f  d ea d  ch ann els (or p arts) 

R E V  =  p o la r ity  re v e rsa l

K I L L  =  co m p lete  can cella tio n  o f  records

—  static  correctio n  

=  N M O  correctio n  

=  trace  g a th e rin g  (C D P )

=  stack in g  fo r  a n y  num ber o f stacks 

=  t im e -v a ry in g  fre q u e n c y  f ilte r in g  

=  true a m p litu d e  re c o v ery  

=  m ix in g  

=  d eco n vo lu tio n

=  p lo ttin g  in  V A  fo rm  an d /o r in w ig g le  trace .

T h e  s ix fo ld  stack in g  p ro file  N 0 -5 C /7 1 o f the Nyír reg io n  has been  nego­

tia te d  w ith  th is system , w ith  v e lo c ity  v a lu e s  ob ta in ed  in the “ m in ice n tre ” . T h e  

results o b ta in e d  in e ith er w a y , a g re e  (F ig s . 3 7 - 3 8 ) .  T h e  f in a l section un d er­

w en t S X F I L  an d  D E C  (F ig s . 3 9 - 4 0 ) .

T h e  operations- a re  a p p lie d  to reco rd s o f 4 sec d u ra tio n  w ith  a sam p lin g  

in te rv a l o f  2 m sec. T h e  tim e-n eed  o f  b a s ic  o p eratio n s is 1 - 2  m in u tes/reco rd , 

in a v e ra g e .

T h e  p ro g ra m  b o o k let is a v a ila b le  in the C o m p u ter C e n tre  o f E L G L

*

A s  a re su lt o f  e a r lie r  instrumental research a  digital se ism ic field equipment 
(type S D T - r )  has been fin ish ed . T h is  eq u ip m en t m eets a ll  essen tia l req u ire ­

m ents o f a d ig ita l f ie ld  un it. Its  m ain  p aram eters  (e .g. d y n a m ics , no ise  leve l, 

g a in , e tc .), h o w e v e r , need im p ro vem en t.

T h is  eq u ip m en t w a s  a p p lie d  in  1 9 7 1  in the fie ld  p ro g ram  o f the Nyír 
reg ion , an d  b a sed  on th e e xp erien ces the w o rk  fo r  an im p ro v e d  v a r ie ty  

has been set into o p e ra tio n , in tw o  m ain  lin es.

T h e  first (in in te rn a tio n a l co o p eratio n ) in v o lv e d  the d esign  o f  the gain  

system , m u ltip le x e r , A D  co n v erte r, f ie ld  p la y b a c k  an d  a u to m a tic  b ro ad casted
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sh ot, as w e ll  as th e  con stru ction  o f  th e ir  test m o d e ls . T h re e  tim es w e re  th ese  

te st m o d e ls  m o u n ted  to geth er w ith  th o se  o f  the Partner (p re -a m p lifie r , ta p e  

b a n d  u n it w ith  th e log ics) an d  tested  both  in  la b o ra to ry  a n d  in  the f ie ld . 

T h e  co m p lete  u n it h as fu lf i l le d  the d em an d s (ga in  b y  ch an n els, lo w  d isto rtio n , 

w id e  d y n a m ic  ra n g e ) . T h e  no ise  le v e l, re d u ced  to the in p u t, is still h igh er 

th an  sp e c ifie d  (0ju 1 , F ) .

T h e  other lin e  o f  d ev e lo p m e n t has been  rep resen ted  b y  a  u n iv e rsa l seism ic 

d ig ita l f ie ld  eq u ip m en t o f  lo w e r  req u irem en ts. T h is  “ th ird  g e n e ra tio n ”  o f the 

h o m e-m ad e  eq u ip m en ts is d es ig n e d  to se rv e  th e p ro sp ectin g  fo r  so lid  

m in e ra ls. In  1 9 7 1  th e  d e v e lo p m e n t o f the p re -a m p lif ie r  a n d  f i lte r  c ircu its 

h as been  fin ish e d . T h e  sp e c ific a tio n  set up has been  m et, e x ce p t the h arm o n ic  

d isto rtio n  b e lo w  1 0  cps ( 0 .3 - 0 .5 %  in stea d  o f  th e  re q u ire d  0 .2 % ) . T h e  test 

m o d e l o f  a  24  c h an n el a m p lif ie r  system  h as b een  fin ish e d  an d  tested  in  

la b o ra to ry .

T h e  d esign  a n d  con stru ction  o f  the cen tra l con tro l a n d  te st u n it h a v e  a lso  

b een  fin ish e d  a n d  th e system  (fo rm a t, re c o rd in g  con tro l, d e fo rm a t, d e m u lti­

p le x e r , p la y b a c k  con tro l) w a s  tested .

T h e  co m p letio n  o f  th e  u n it is a  ta sk  o f  the n e x t y e a r .

T h e  fu n d a m e n ta l tech n ica l co n d itio n s fo r  a  series  o f  an  up to  d a te  se ism ic  

d ig ita l e q u ip m en t h a v e  been  e sta b lish ed . T e c h n ic a l d eta ils  a re  p a r tly  p a te n t­

e d , p a r tly  th e y  a re  a v a ila b le  in  the Archives o f  E L G I .

A n o th e r  ty p e  o f  in stru m en ta l research  a c t iv ity  is th e  d esig n  o f  a  seisinic 
digital equipment for shallow, engineering work. I t  in c lu d es c a p a b ility  fo r  

s ta c k in g  o f  q u ick , p e r io d ic a lly  re p ea te d  sh ocks. In  the fir s t  p h ase  a  24 ch an n el 

re c o rd e r, ta p e  sto rin g , contro l u n it, p la y b a c k  u n it a n d  a  m o n ito r has been  

d esign e d  an d  p a r t ly  con stru cted .

I t  is n o t a  f in a l u n it, th e re fo re  no b lo ck  d ia g ra m s or sp e c ifica tio n  a re  g iv e n . 

D e ta ils  a re  a c ce ss ib le  in  ou r Archives.
A  je t  v ib ra to r  has been  p aten te d . T h re e  v ib ra to rs  a re  fin ish e d  w ith  tech n i­

ca l d escrip tio n .
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2 .2  G E O E L E C T R I C  M E T H O D O L O G I C A L  

A N D  I N S T R U M E N T A L  R E S E A R C H

T h e  autoi?iation research has been concerned  w ith  the e la b o ra tio n  o f 

co m p u ter ro utin es fo r  ou r m ost im p o rta n t geo e lectric  m eth o d s: V E S  an d  M T  

(freq u e n cy  so u n d in g).

T h e  e x istin g  p ro g ram s h a v e  been  eco n o m ized  an d  a d a p te d  to the C o m p u ter 

C e n tre  M I N S K - 3 2 .  T h e  p ro g ram  com p u tin g  th eo retica l V E S  no m o gram s has 

been  im p ro v e d , th en , to h a v e  th e cu rves p lo tte d , the so ftw a re  o f  the p lo tter 

C I L  has been set up .

W ith  this im p ro v e d  p ro g ram  an y  n u m b er o f  la y ers  o f  a rb itra ry  re s is tiv ity  

can  be p lo tted  w ith in  ± 0 . 1  m m  a ccu racy . T o  a ll  f ie ld  cu rves one can 

c a lcu la te  n o m o gram s o f tw o  v a ry in g  p aram e te rs  (h, q)9 w ith o u t a n y  rise  in 

th e co st.

In  19 6 8  a  M I N S K - 2  p ro g ram  com p u tin g  л  th ree -la y e re d  c u rv e  cost $ 2 0 , 

w ith o u t p lo ttin g . In  1 9 7 1  a  M I N S K - 3 2  p ro g ra m  com pu tin g , in c lu d in g  C I L  

p lo ttin g , cost $ 3 ,  a n d  w a s  th rough  o v ern ig h t, i f  n eed ed .

In  m ag n eto te llu ric  d a ta -p ro cessin g  an  e a r lie r  M I N S K - 2  p ro g ram  has been 

a d a p te d  to the M I N S K - 3 2  so as to en ab le  it  fo r  co m p le x  filte r in g . T h e  filte r-  

fu n ctio n  wras se lected  as a tr ia n g u la r  w a v e  (in stead  o f th e  sq u are  w a v e  hith­

erto used) fo r  i f  tra n sfo rm in g  it the a m p litu d e  d ecreases as — . T h e  filte rin g
t~

g iv e s  co m p lex  vecto rs  w ith  a m p litu d e  an d  p h ase  v a lu e s .

A  p ro g ram  fo r  com p u tin g  th eo retica l n o m o gram s fo r  M T - F S  has been 

a lso  set up. F o r  com p u tin g  the a p p a re n t re s is t iv ity  a  recu rsio n  p rocess is 

a p p lie d . T h is  p ro g ra m  p ro v id e s  an  a n a ly tic  e v a lu a tio n  o f the M T  sounding 

cu rves m easu red  in  5 - 6  re p re se n ta tiv e  sites.

T h e  “ e q u iv a le n c e ”  in te rp reta tio n , d escrib ed  in  ou r A n n u a l R e p o rt  for 

19 7 0  has been re -w ritte n  an d  in  m an y  w a y s  s im p lifie d . T h is  re fe rs , in the 

f ir s t  p la c e , to n o m o gram s o f  cu rves o f the ty p e  K  (ІГ 0>05; K 01; K 025; i ? 0 5 ; 

A 0 75 . K x) T h e  p ro ced u re  has been  su c c essfu lly  a p p lie d  in f ie ld  p ractice .

T h e  resu lts o f  m eth o d o lo g ic a l an d  th e o retica l research  w ill  be p u b lish ed  

in  d eta ils  in Geophysical Transactions.

*

128



In  instrumeiiial research the th eo retica l fo u n d a tio n  o f an  IP  eq u ip m en t 

sta rte d . M a x w e l l ’s eq u atio n s h a v e  been  tre a te d  in  such a  w a y  as to  d isc lo se  

th e  p h en o m en on  o f  the in d u c e d  p o ten tia l. T h is  trea tm e n t y ie ld e d  q u a n tita tiv e  

re la tio n s  w e ll  a g re e in g  w ith  so lu tio n s p u b lish ed  in  th e lite ra tu re  both fo r  

tim e d o m a in  an d  fre q u e n c y  d o m ain  m eth o d s. B a c k e d  b y  th ese th eo retica l 

c o n sid e ra tio n s  a  n e w  ty p e  o f  I P  eq u ip m en t is go in g  to be co n stru cted  o f  

w h ich  a  m o re  c h aracteristic  -  en erg iz a tio n -d ep en d e n t -  ro ck  p aram e te r  is 

e x p e c te d .

D e ta ils  w ill  be p u b lish ed  in Geophysical Transactions.
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2 .5  W E L L - L O G G I N G  M E T H O D O L O G I C A L  

A N D  I N S T R U M E N T A L  R E S E A R C H

A  lim ited  e ffo r t  co u ld  b e  a ffo rd e d  fo r  p u re  methodological research , still 

a n u m b e r o f  them es h a v e  been  n ego tia ted .

F o r  a  quick analysis of copper ores u n d er i%  m eta l content neutron activa­
tion analysis has been  stu d ie d . S ix  sam p les ir ra d ia te d  w ith  neutron  g en erato r 

( 1 4  M e V )  cou ld  be a n a ly z e d  p er hour w ith  an accu racy  o f  ±  0 .0 1%  (single 

b a c k  scatter).

S o m e  volcanic rocks (rh yo lite , a n d esite , b a sa lt , phonolite) h a v e  been 

ir ra d ia te d  b y  nuclear reactor in q u an titie s  o f  5 m g, a n d  an en ergy  se lec tive  

m ea su re m e n t w ith  G e / L i  sem ico n d u cto r "detector d isc lo se d , a p a rt  fro m  the 

m ain  com po n en ts, q u a lita t iv e ly  som e trace elements (Sc, E u ,  H f) .

In  im p ro v in g  the auto?natic bauxite analyzer (ty p e  M T A - 1 5 2 7 )  an  IC  

m ea su rin g  a n d  contro l u n it has been con stru cted  to c a lcu la te  and p rin t А Ь О з  

a n d  S i0 2.

R e so rt in g  to la b o r tests o f  a pulse controlled downhole generator ( IG N - 4 )  

a  tim e a n a ly z e r  (w ith  o p e ra tin g  control) an d  a  su p p ly  gen erato r (F ig . 4 1)  

h as been  con stru cted . T h e  ro u tin e  tests sta rted  w ith  a  d o u b le  core c ab le  o f 

4 5 0 0  m  len gth .

In  d ete rm in in g  volume weights in situ (d en sity ) rad io m etric  probes 

K R G - 2 - 1 2 0 - 6 0  (7 .2 3  m C i C s 137) and  K R G -2 -2 0 0 -8 6  (55 m C i C s 136) have 

been  a p p lie d .

F o r  a  g a m m a  se n sitiv ity  test an d  fo r  c o m p a riso n ’s sa k e  a /ur/hour and  

a  v o lu m e  w e ig h t c a lib ra tio n  w a s  c a rried  out (F ig . 4 2 ) .

M o d e llin g  n o m o gram s to c a lcu la te  m u d  c a k e  e ffe c t  has been  in p ro gress. 

B o th  th e d en sity  a n d  the th ickness o f the m ud ca k e  can  be ch anged  w ith in  

w id e  ran g e .

F o r  th e  case  o f  th in  la y e rs  (h >  1 m) a  nomogram has been set up to tak e  

th ickn ess, tim e constan t an d  h oistin g  sp eed  into correctio n  (F ig . 4 3 ) . T h e
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p ro ce d u re  is ch aracterized  by F ig . 44 . T h e  p lo ttin g  o f resu lts contains 

the fo llo w in g  p a ra m e te rs : d ep th , X ,  Y ,  Q (g/cm 3) , dh tre a su re d  (m m ), 

dh m e a su re d  -  dh nom  (m m ), a v e ra g e  la te ra l p en e tra tio n  (cm ).

T h e  e ffe c t  o f  ge o lo g ica l-te ch n ica l fac to rs  on neutron logs has been d e te r­

m in ed  both th e o retic a lly  an d  e x p e r im e n ta lly , in  o u r H model. T h e se  factors 

a r e :  p o ro s ity , h o le  d ia m e ter , ch lo rin e  content o f  m u d  (F ig s . 4 5 - 4 6 ) .

T h e  calibration o f the induction probe o f 5 - 6  coils ( E L G I  p at.) w as 

fin ish e d  in o u r m o d e l-w e ll.

T h e  s ta b ility , w ith  re lia b le  sen so r heard an d  lo c a l earth in g s, is go od .

T h e  s ix  coil p ro b e  m eets a ll  req u irem en ts (F ig . 4 7 ) , the f iv e  coil probe 

need s im p ro v em en t.

T h e  p ro b lem  o f c a lib ra tio n  o f in d u ctio n  logs has been so lv e d .

T h e  fir s t  p art o f  the model system (U , T h ) fo r  energy test (and else) is 

f in ish ed . T h e  la rg e st hole d ia m e te r  is 2 1 4  m m .

F o r  processing natural gamma logs tw o  programs h a ve  been w ritten  fo r 

ou r C o m p u te r  C en tre  in Y A S K  la n g u a g e . T h e  p ro gram s fin d  the p ea k s, 

d e lim ita te  th em , ca lcu la te  th e ir righ t an d  le ft  b ack g ro u n d  no ise, d eterm in e  

the en tire  an d  sp e c ific  p ea k  a re a s , the sta n d a rd  d e v ia tio n  o f the la tte r  in 

p erce n tag e  an d  p u lse  n u m b er, a n d  p erfo rm  e n e rg y  c a lib ra tio n  (channel 

n u m b e r-e n e rg y  in K e V ) .

A n o th e r  co m p u ter p rogram  w h ich  has been  w ritte n  so lves downhole rock 
determination b ased  on the lith o -p o ro sity  co rrectio n . T w o  p aram e te rs  d e r iv e d  

from  th ree  cu rves (g am m a-gam m a, n eu tron -n eu tro n , acoustic) d ec id es th e 

n u m b er o f  m ain  rock-com ponen ts ( 1 ,  2 , 3, or u n k n o w n ).

T h e  firs t  p h ase  o f  selective gamma-gam?na experiments is fin ish ed , the 

Jo g  is in d e p e n d e n t from  the d en sity  v a r ia t io n s  (F ig . 48). T h e  resu lts a rc  

show n in F ig s . 4 9 - 5 1 .

*

In  th e lin e  o f  instrumental a c t iv ity  nuclear well-logging equipments h a ve  

been co n stru cted  fo r  the E x p e r im e n ta l D e p t , an d  M e th o d o lo g ic a l D e p t .,  fo r  

test. T w o  p a ra m e te r  n u clear d o w n h o le  tool K R N G - 2 - 1 20-60 togeth er with, 

su rfa ce  e q u ip m en t K R F  is su itab le  to d etect n a tu ra l gam m a and neutron-^ 

neutron ra d ia tio n .

F o r  Q lo g g in g  a  p robe o f  86 mm  d ia m e te r  has been constructed  (F ig . 52)* 

It  w o rk s  up to 20 0  °C  (see the co rresp o n d in g  m eth o d o lo g ica l sections).
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S P E C I F I C A T I O N  O F  T H E  S U R F A C E  U N I T  K R F - 2 - I 2 A

12  V  ±  5%

~  i  A  
a b o v e  i%

<  i / i o o

~  25
o— 10  m V  ±  2 %  ( і ? т =  6 kO h m )

±  5%  

d isch arge

500 X  2 7 °  X  З20  m m  
~  7 kp

S P E C I F I C A T I O N  O F  T H E  R A D I O M E T R I C  D O W N H O L E  T O O i
K R N G - 2 - 1 2 0 - 6 0

d ia m e ter

length

su p p ly  v o lta g e

cu rren t

d etectors

w o rk in g  tem p eratu re  

cab le

se n sitiv ity

B e s id e s  this a  n u m b er o f  ra d io m e tr ic  eq u ip m en ts h a v e  been on sa le  as 

resu lts o f  co n tracted  research .

In  th e lin e  o f electronic well-logging equipments the e x p e rim e n ta l w o rk  

in itia ted  in  the p re v io u s  y e a r  has been  go in g on. S o m e units reach ed  the 

stage  o f f ie ld  test. T h e  e lec tric  b a se  u n it is sh ow n in  F ig . 53. I t  con tain s the 

re s is t iv ity , la te ro lo g  an d  S P  ch an n els .

A  sp e c ia l w o rk  has been sp e n t to the d esign  o f  the c a rr ie r  as w e ll as the 

m ech an ica l accesso ries  (a rm o u red  c a b les , w in ch , b ra k e s) .

T h e  re c o rd e r has been im p ro v e d  an d  the m ech an ica l sca le  sh ift has been 

re p la c e d  b y  an  e lectro n ic  one.

O re  in v e stig a tio n s  re q u ire d  a sp e c ia l induction probe o f  fo u r co ils , m ud 

co m p en sated . In  the g iv e n  a re a s  sh ort son d e sp acin g  p ro v id e s  h igh er reso lv in g  

p o w er th an  a n y  fo cu ssed  system .
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B a s ic  p a ra m e te rs  a re  as fo llo w s :

T h e  u n it is tra n sisto riz e d , in som e p arts  b u ilt  o f  IC . T h e  p ro b e  is connected 

to a  seven -co re  e a s ily  c lick in g  c ab le  h ead .

F o r  digital re c o rd in g  an d  p ro cessin g  o f  w e ll-lo g g in g  d a ta  a f ie ld  recorder 
and a  la b o r playback un it h a ve  been  d esign ed  and  o p e ra te d  on an e x p e ri 

m en ta l b asis .

T h e  f ie ld  re c o rd e r , ta p e  re c o rd e r, a n d  the a d ju stin g  p a n e l (p ro v id in g  

tra d it io n a l a n a lo g  reco rd in g  too) a re  tru ck-m o u n ted . T h e  tru ck  carries the 

c ab le  w in ch .

T h e  la b o r  p la y b a c k  (F ig . 54) w ith  o p e ra tiv e  m em ory, sh ort-cu ttin g  un­

n ecessary  co m p u ter o p e ra tio n s, p ro v id e s  a  fa s t  in te rp re ta tio n , sortin g an d  

q u a lific a t io n  o f  tap e  re co rd e d  s ig n a ls . N u m e r ic a l v a lu e s  a n d  a rra y s  a p p e a r  

on a  p unched  tap e  or lin e-p rin ter.

T h e  p rin c ip a l e lectro n ic  tests in  la b o ra to ry  h a ve  been fin ish ed . S p e c ific a tio n  

w ill  be g iv e n  a t  a  la te r  d ate .
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