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TEJIYPCKO K A PT H PA IbE OBJIACTH  
TPCTEH H K -BPIbU,H  (CPBH JA )

H eH aja  CMHJbaHHha*

y  o6jiacTH uiHpe 0K0JiHHe TpcreHHKa, on B p H ,a q a  jto jloK .er Ph6iihkh h  oji Ijpe ionHne j(o npH>aBopa y 
jiojihhh JLy6ocTHitcKe peKe, MepeHO je  npHpojuio CjieKTpH’iiio n o j te  3eMJbe, TejiypcKO nojbe. O jipebeim  cy 
ojihoch 0B0r nojba Ha cbhm tTaiiHiiaMa h  H3 h>hx npepa'ivnaTH  TejiypcKH napaM eTpn. TejiypcKH napaM eTpn cy 
nocjiy>KHJiH 3a ojipel)HBaH.e pacnojtejie n o jta  y ođjiacTH h  KapTHpaite reoejieKTpHHHe crpyKType. FeoeJieK- 
T pniH a cTpyKTypa oBaKo jjoSnjeHa je  noBe3aHa ca reojiouuKHM crpyKTypaMa no3H3THM Ha 0CH0By reoJiotuK or 
KapTHpaiba h  pe3yjiTaTa 6yuieH>a y TpcreHHKy. Y o'iaBa ce o'ieKHBaii VTHiiaj pa3JiHKe oTnopHocTH HeoreiiHX 
cejjHMeHara h ji0ii,0KpejiHHX cejiHMenaTa, a  rraKot)e je  npaheH a npoMeHa oTnopHocrH n o ju io re  Koja je  npeMa 
HaiiiHM ca3HaH>HMa MeTaMopcjina cepnja. OBa cepa ja , npeMa TejiypcKHM napaMeTpHMa, hmh npoMeHJbHBy o t-  
nopHocr 3a Kojy oneT npeTnocraBJbaMO jia iio th ’ic  oji npoMeHJbHBor cacraB a h/hjih  creneH a MCTaMopt[)H3Ma 
Y o 'ien a  je  H 3 p a 3 H T a  aHH30TponHja OTnopHocrH, MaHH(J)ecTOBaHa bcjihkhm  r[)a,injeirroM  Ha KapTH Tejiypcioix 
napaM eTapa, oko no3HaTHX pacejiHHX 30Ha.

K .i.v ib c  pe<ra: 0 6 j ia c r  TpcTeiiHK- Bpii.UH, TeJiypcKO iipo(t)HJiHpan>e, KapTHpaibe, reoejieK TpniH a CTpyKTypa.
reojiouiK a crpyKTypa.

y B O ^

06jiacT HCTpa^HBaita o6yxBaTa OKOJiHHy TpcTeHHKa o^ Bpii.ai;a (VRNJ) na 3ana- 
j(y jio ,[Joii,er PnfiHHKa (cTaHHii;a 6p. 6) Ha HCTOKy, 3aTHM o/( cejia Bpesoiinne (BREZ) Ha 
jyry no cejia npKbaBopa (PRNJ), y okojihhh JIy6ocTHH,e Ha ceBepy (cji. 1). 06pa30Bana 
cy jiBa npH6jiH>KHO ynpaBHa iipoctiiuia ca iieKOJiHKo cTaHHii,a oko TpcTeHHKa; Fpa6oBan 
(GRAB), KpymaK (KRUS) h CTannne 6p. 3 h 4. HcnHTHBaita cy HSBe^eiia 1984 roflHiie y 
OKBHpy npnjeKTa " McTpa>KHBaii>e reoTepMaJiHe enepinje Ha nojipv'ijv TpcTeHHKa". 
npHKa3aH je /(eo pe3yjiTaTa K o jh ce o/iiioch Ha Merrony TejiypcKor npocf)HJiHpaii>a. Oc- 
HOBe MCTojje cy onHcane oji cTpaHe S m ilja n ić -  a (1984). TejiypcKo iipoc{iHJinpaii,e h 
KapTiipaibe ce kophcth 3a KapTHpaite reoejieKTpHHHHX cTpyKTypa cej(HMeHTHHX 6acena 
h peflOBHO npara ceH3MHHKa Mepeita (Nem esi et al., 1985). y  Mal)apcKOM flejiy na- 
H 0 H C K 0 r 6aceHa OBa ncTpaacHBaita cy HSBejiena Ha BejiHKOM npocTopy ca rycTOM Mpe- 
)kom Mepeiia. y  HaniHM TepeHHMa OBa HCTpa>KHBaH>a cy npBH npHMep npHMeHe OBe

TeoMarHeTCKH HHCTHTyT, 11306 TpoijKa, JyrocjiaBHja.



4 9 2 H . CMHJbaHHh

6 km

—  K = =
K peflH H
(jjJIHHI
C r e t a c e o u s 111 o M i |
f l y s c h 111111 i 1 i

CTapHJH
naJiec>30HK
Lower
Paleozoic

O -----

rpaHOHHOpHTH
MHOî eHa
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C j i .  1. Kapra noKa3yje Mecra M a rH e T 0T e j iy p c K 0r  coHflHpaita (MTC) h  r e J i y p c K o r  n p o < |j n ; i a  (TII). Ha cbhm 
c T a H H ^ a M a  j e  M e p e H O  TejiypcKO n o j b e .  T e o j io r H j a  n p e M a  reojiouiK oj K a p T H  C p 6 n j e  1:200.000, ne.'iHMH'iiio 
,7onyiLeHo. C'rapnjn n a J ie 0 3 0 H K  n p e j t c r a B J b a  MeTaMO[)([)Ky cepnjv, n p e M a  HOBHjHM ca 3 H a n > H M a  T p n j a c K e  h  

K a p S o H C K e  c r a p o c T H .

Fig. 1. Map shovving sites of the magnetotelluric sounding (MTS) and telluric profile (TP). Telluric fields 
was measured on all sites. Geology according to Geological map of Serbia 1:200.000, partly 
adapted. Lower Paleozoic consist of metamorphic formations, according to the new evidences are of 
Triasic and Carboniferous age.
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MeTojje. O chobhh HHJb MCTOjie je jja ce KapTHpa flyf)HHa jio ejreKTpnune 6a3e, cJiojeBa 
BHCOKe (cneHH(J)HHHa eJieKTpHHHa OTIIOpHOCT = 0Tn0pH0CT) 0Tn0pH0CTH.

Ba3a BHCOKe OTnopHOCTH je peJiaTHBHH nojaM h MO*e npejic'raujija'i’H 6a3y yKynHHX 
cejniMenaTa y bhjiv KpncTajiacTe ocHOBe hjih 6a3y MJiatjnx (o 6hhho npoBojiHiijiix) cejin- 
MeHaTa HanpHMep; Me3030jcKa 6a3a y HeoreHHM 6aceHHMaY okojihhh TpcTeHHKa H3rae- 
ĵ a jja HMaMO 06a cjiv’iaja; y KpyineBa'iK0-TpcTeiiH'iK0 M 6aceHy bhcoko oTnopHa ocho-  
Ba je  nojjjiora HeoreHHX cejiHMenaTa, jiok je  y o 6jiacTH jioiho Kpej[iinx cejiHMeiiaTa oc- 
HOBa BepoBaTHO KpncTajiHH hjih MeTaMopcf)HH cejjiiMeiiTH, y okojihhh BpH>au;a cy Bepo- 
BaTHO MeTaMopc}iHe cTeHe KonaoHHKa (G r u b ić , 1995). OTnopHOCTH HeoreHHX ccjihmc- 
HaTa cy o 6hhiio pejja 10 Hrn jiok ce OTnopHocTH Kpejuinx c})jimnHiix cejjiiMeHaTa Mory 
KpeTaTH y HiHpoKOM pacnoHy oji iieKOJiHKO jiaccTHiia j(o HeKOJiHKO CTOTHHa Qm . O i nop- 
h o cth  Me3030jcKHX c})jihiiiiiiix cejuiMeiiaTa ce  yraaBHOM pa3JiHKyjy y 3aBHCH0CTH o j i  

V'ieniha rjiHHOBHTe h Kap6onaTHe KOMnoHeHTe, rjie rJiHHOBHTa KOMnoHeHTa 3HaHH 
cMaH>eii.e OTnopHOCTH a Kap6onaTHa iioBehaihe.

rE0.II01IIKE Ofl.UHKE OB.HACTH

06jiacT  OKOJiHHe TpcTeHHKa y reojioniKOM cMHCJiy npniiajia BapjjapcKoj 3ohh npe- 
Ma D im itr ij e v ić u  (1974) hjih UIyMaflHjcKoj 30HH npeMa AH ^eJiK O BH hy (1967), TaKO 
jja ce neirrpajina BapjjapcKa cy630Ha y oBoj o 6jiacTH to to b o  nojivjiapa ca [ilvMajinjiHMa. 
OcHOBHa ca3Haita o reojiouiKHM ojjjniKaMa oBe o6jiacTH a oji; HHTepeca 3a pa3MaTpaH>e 
HaiHHX pe3yjiTaTa Mory ce yKpaTKo pe3HMHpani; o 6jiacT BeJiHKe Jia6HJiHOCTH Kpo3 BeoMa 
jtyr nepnojj (bbjihkh jieo Me3030HKa h jjeo HeoreHa), cpejinna cejiHMeHTauiije oji riajie030HKa 
Ĵ O HeOreHa ca rOTOBO HHKJIH'HIHM IlpeKHJlHMa H HHTeH3HBHHM TeKTOHCKHM IIOKpeTHMa.

H a HCTOKy o6jiacTH ce  najia3H HeoreHH KpyiiieBa'iKO-Tpc'ieiiii'iKH 6aceH, Ha 
3anajjy je Tpy>KaHCKH 6aceH to jecT iteroB  jy*HH o6oj[. Y  cpejjHiiin.cM jjejiy je jioh.o 
KpejjHH Tpor oj( cejiiiMeiiaTa napacJuiHuia ( D im it r i j e v ić  i d r ., 19956) h to ibciob j(eo 
Kojn iipmiajia rjiejtnhKHM njiaHHHaMa (A n tje j iK o iu ih , 1956).

noMeHyTH HeoreHH 6aceHH cy oJiHrou;eHCKe jieiipecnje ca cejniMeHTHMa oji o jih fo-  
qeHa npeKO MHon;eHa jio njiHou;eHCKHX cejiiiMeiiaTa (bhjih cji. 1) (A iih e jiK O B iih , 1988). 
npeM a O r K  (jihctobh  KpajbeBo, napahHH, Bpn»mi h KpyuieBau,) Ha obom iiojipv'ijv cy  
3acTynjbeHe h MerraMopc})iie cTeHe najieo3ojcKe CTapocTH, H3j(aH>yjy jv>Kiio oji Bpfbana 
Ha o 6poHn,HMa Fo'ia (U r o š e v ić  i dr., 1973). IIoBnja ca3iian>a o crapocTH h KapaKTe- 
pncTHKaMa obhx CTeHa jjaje G ru b ić  (1995), HaBoji;ehH jia ce; y rniipoj o 6jiacTH K o- 
naoHHKa Hajia3e iiiKpiui>aBe pasjiii'iiiTO MeTaMopc}incane cepnje Koje ojiroBapajv ajiimj- 
ckhm cjajHHM iiiKpHJBHHMa. O h TaKol)e iiaBOjiii jia je MJia^a cepnja 'ipnjacKe CTapocTH, a 
cTapnja Kap6oHCKe. CacTaB cjajHHX iuKpHJban;a ojipeI)yjy h H>xoBe Moryhe oTiiopnoc'ra h 
oBjie je 6h th o  y'iem he rjiHHeHe h Kap6oHaTHe KOMnoHeHTe y rope noMeHyTOM cMHCJiy. CTe- 
neH MeTaMop([ni3Ma iiiKpnjbaua je 'iecn i oji iipecvjuioi’ 'Hia'iaja 3a oTnopnocT, TaKO Ha iipn- 
Mep, npiui h rpac}iiiTH'iiiii iiiKpiiJBHH cy irsBaiipejiHn ripoBojjmin ca OTnopnocTHMa oko 1 Qm 
na h MaH>e jiok cy MepMepn h jjojiomhth pejja BHiue xiui>aj(a Qm. H a -taiiaFiiioM o 6ojiy jioh>o- 
Kpejjnor Tpora npeMa D im it r i j e v ić  i dr., (1995a) ojj o 6jiacTH jy*H o oji JIyKOBCKe 6an>e 
j(o 6jiH3y Bpihaija KOHCTaTOBaH je ocJjhojihtckh Mejiaii>K y o6jiHKy HH3a TaHKiix co'iiiBa.

MEPEIbE H OBPAflA IIOftATAKA

y  OKBHpy o b h x  H cip a> K H B aii> a  o 6 a B J b e n a  cy K 0 M 6 in i0 B a H a  M e p e n > a  e j i e K T p o M a m e T -  

CKor nojba 3eMJbe ( S m ilj a n ić ,  1987), o b j (c  heMO jieTajBiiiije onncaTii Mepeiba Tejiyp-
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CKor, tj. ejieKTpn^Hor nojba 3eMJbe. Te:iypcKO nojbe je  MepeHo H a  cbhm cTaHHii;aMa 
(npHKa3aHe Ha cji. 1) jjok je  ejieKTpoMaraeTCKo nojbe MepeHO caMO Ha cTaHHi^aMa Mar- 
HeTOTeJiypcKor con/iHpaiba (M TC). OraiiHne M T C -a  cy fiiuie 6a3He cranHne 3a cTaHH- 
He TejiypcKor npofjnuia (TE[), MepeHO je HCTOBpeMeHO TejiypcKo nojbe Ha napoBHMa 
Koje cy c a n n i b a B a j i e  no jejjHa cTaH H H ,a M T C -a  h T II  ( S m il ja n ić ,  1985). H a OBaj H a TiHH 

cy CBe cTaHHi^e yKJbyiene y BHinecTpyKa HCTOBpeMeHa Mepeiba TejiypcKor nojba. P ernc- 
TpauHje nojba cy o 6 a B J b a H e  y BHiue HaBpaTa Ha i io je / iH i io j  CTaHHHH o;i 'r p i i  jio o c a M  

pernc'ipannja y Tpajaiby o/i 2 - 3  naca no je/inoj perHCTpannjn, a y iiepHojiiiMa noBehaHe 
reoMarHeTCKe aKTHBHOCTH. Pernci'poBan.e je  06aBJbeH0 y nepo;iy o/( (10.08.-10.10) 
1984. rojpiHe.

C)6pajia noj(aTaKa ce cacTojaJia ojj ojipefjHBaii.a aMiuiHrryjia HCTOBpeMeHHX nojaBa 
Ha napoBHMa cTaHHH,a h  p aTiynan,a ojinoca th x  aMiiJiHTyjia K o jn  npej(CTaiiJi>a TenypcKH 
napaMeTap / ( bhjjh S m il ja n ić ,  1984). H a  0CH0By pe3yjiTaTa M T C -a  (S m il ja n ić ,  1987) 
oiieH>eHo je jia je  o n ce r TejiypcKor iipocf)HJinpaii>a jio nepHo^e BapHjan,Hja (T) oji oko  30 
ceK V H jiii. OBaj o n ce r iipe/iCTanji>a y3Jia3Hy rpaHy KpHBe iipHBH/uiHX OTnopnocTH, ih to  
3H3HH fla  je  HHTeH3HTeT TeJiypcKor n o jb a  y H>eMy 3aBHcaH oji cyMapHe y3jiy>Kiie npo- 
b o^hocth  cjiojeBa H3iia/i bhcoko OTnopHe ocHOBe (oflHoca jie6ji>Hiie th x  cjiojeBa h o t-  
nopHOCTH).

H a cji. 2 h  3 cy j(arra  MecTa Mepeiba ca TejiypcKHM napaMeTpHMa, Jx osna 'ia iia  
napaMeTap nspa'iviiaT  H3 ojiHoca ceBepHHX KOMnoHeHTH TejiypcKor nojba, a Jy napa- 
MeTap 3a ncTO'iiie KOMnoHeHTe. O ce H a obhm cjiHKaMa noKa3yjy vjtaJbeiiocT oji Ta'iKe ca 
KoopjiHHaTaMa (x=4829; y=7500). O bh napaMeTpn cy H0pMaJiH30BaHH 3a crraiiHiiy B pe- 
soBiina (BREZ), jep  cy perHCTpan,Hje ca OBe CTaHHii,e 6hjic jio6por KBaJiHTeTa h aH- 
H30TponHja iipHBHj(iie oTnopHocTH je HajMaiba. Ms pe3yjiTaTa MTS ce yo'iaiia jja je  3a 
MecTO BREZ npiiBHjiHa OTnopHocT oko 1000 Q m , 3aTHM j(a cy iipnBnjine OTnopHOCTH y 
ji;Ba ynpaBHa npaBiia (ceB ep-x) h  (h c to k -v )  o oKBHpy h c to t  pejja Bejin'iniia, oj( 1000 jio 
1500 D m , j^ok je  Ha ocTaJiHM MecTHMa M T S -a  OBa pa3JiHKa Beha 3a pejj BejiHHHHa. O bo 
yKa3yje jia je  CTaHHii,a BREZ pejiaTHBHO noroj(Ha 3a 6a3Hy cTaHHity.

I IojiapHBaitnja TejiypcKor nojba je  iipeTC>Kiio jiHHeapHa 3a M T c'raim ne KRUS, 
GRAB h PRNJ, 3aTHM 3a cTaHHite T n  (2, 3, 4, 5, 6). 3 a  cBe OBe cTamme rnaBHa oca 
ejiHnce nojiapH3an,Hje je  o p je H T H c a H a  npii6)JiH>KHO y npaiiii,y M -3 , ca ojtcrryiiaii>HMa 
MarbHM o j t  10°. CTaHHii;e M T S -a  BREZ h  VRNJ H M ajy  opjeHTai^njy O B e oce C 3 - J H  h 
ejiHnTHHKy iiojiapii3annjy, j(ok C T a iiH iia  T n  1 H M a opjeHTan,Hjy oce C H - J 3  h  JiHHeapHy 
n o jia p H 3 a n ,H jy . OBaKBa npnpojta h opn jcirrann ja  nojiapH3annje T e j iy p c K o r  nojba y K a 3 y je  
cjiejiehe: jiHHeapHa nojiapn3annja y K a 3 y je  H a  H3pa>KCHy aHH30TponHjy o n i o p H o c T H  a  

K a o  nocjiejmnv yrHii,aja reoejieKTpH'iuc cTpyKType y  okojihhh MecTa Mepeiba, opnjeH- 
T a m i ja  oce iio jiapiriannje mo>kc 6 h th  jty>K npy>Kaii>a CTpyKType hjih ynpaBHO H a n p y x a - 
H>e. OBy iieojipe^eHocT npaBii;a npy>Kaii>a mo>kcmo p a 3 p e n iH T H  hjih opnjeirraitHjoM BeK- 
Topa iiiijivKniije hjih He3aBHCHHM reoJiouiKHM noj(annMa, iiJiii ca o6a O B a n a p a M e T p a .  
O nurra  opn jeirrann ja  reojioniKHX CTpyKTypa liHjtJbiiiia Ha noBpniHHH, npy>Kaibe 
C C 3 -JJH  CTpyKType jion.oKpejiHor napar}>JiHiiia, BepoBaTHO npoy3pyKyje opHjeHrrannjy 
TeJiypcKor nojba ynpaBHO H a OBaj npaBau,. H a OBaj iia'im i ce Mo>Ke ycnocTaBHTH Be3a 
reoJioniKe h  reoejieK 'ipii'iiie c T p y K T y p e  y onuiT H M  pa3MepaMa.

P E3Y.HTATH H  3 H C K y C H JA

H a 0CH0By BpejinocTH TejiypcKor napaMeTpa /YH3paJ)eHa je  KapTa pacriojjejie OBor 
napaM eTpa (cji. 2). B hjihmo jja cy H30JiHHHje OBor napaM erpa y  jyro3anajinoM  jiejiy
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o6jiacTH opHjeHTHcaHe y npaBny C 3-JM , jja ce  OBaj JiHHeapHH 'ipeHji H apym aBa y3 TFI 
o/l MecTa 1 jio 6 ca irspa>KeHHM mhhhm^mom y o k o jih h h  MecTa 4.

C j i .  2. K a p T a  p a c n o j j e j i e  T e j iy p c K o r  n a p a M e T p a  Jx. Oce n o K a 3 y j y  v^a.T.en.a y  K H Jio M eT p H M a ()/( T a 'iK e  c a  

r a y c - K p H r e p o B H M  K o o p n H H a T a M a  (x=4829; y=7500).
Fig. 2. Map of the distribution of the telluric parameter Jx. The axises shovving the distances in kilometers 

from point with Gauss-Kraiger's coordinats (x=4829; y=7500).

Ha c j i .  3 j ( a T a  je KapTa p a c n o f l e j i e  napaMeTpa Jy. OBa KapTa j e  c j io a c e H H je r  o6jiHKa 
h  o ^ J iH K y je  c e  H 3pa»ceH H M  MHHHMajiHHM BpejuiocTHMa y  o6jiacTH MecTa VRNJ h 1 na 
3anaflHoj C T paH H  h  y H3Mel)y 4 h  5 na HCTO'inoj c T p a H H , T a K o l je  ce 3ana*a ce^JiacTa 
C T p y K T y p a  H 3M ei)y  BREZ h  KRUS. 3 a n a x a  c e  T a K o l je  n o 3 H T H B H a C T p y K T y p a  K o ja  i i o h h -  

H>e ofl M e c T a  KRUS h  n p y * a  c e  Ha c e B e p  ^o PRNJ a orpaHHTieHa j e  BeoMa c t p m h m  naflo- 
BHMa; Ha 3anajiy H 3 M el)y  1 h  2 , Ha HCTOKy H 3M e()y  3 h  4.

3 a  pa3MaTpaH>e obhx pe3yjiTaTa Tpe6a HMani y i(H/(y cjiejtehe; jia cy TejiypcKH 
napaMeTpn H3paTiyiiaTii 3a oncer nepHojie oj( 10 jx;o 30 ceKyHjjH, j(a je TejiypcKH to k  3a 
OBaj oncer jjo jiy6)HHa ojj 1 jjo 10 km. FeoejieKTpn'iHe cTpyKType H3Jiy>Kenor (jiohih- 
TyjjHHaJiHor) 2~H o6jiHKa a Behe OTnopHOCTH oji 0K0JiHe cpejjHiie jiajv TejiypcKO nojbe 
H3pa3HTO bhiiihx BpejjnocTH ynpaBHO Ha npy>Kaii>e h JiHHeapHy nojiapH3aHHjy y hctom 
npaBii;y. Y  ojniocy Ha j(0ii>0Kpejiiin Tpor OBa KOMnoHeHTa je y  (HCTOK-3anaji) h napaMe- 
Tap Jy. TaKoi)e, kojj ob3kbhx CTpyKTypa ynpaBHa KOMHOHeHTa je  3HaTHO oceTJbHBHja Ha 
6o'ine npoMeHe cyMapHe npoBojjiiocTH, Hero KOMnoHeHTa y npaBny iipv>Kaii>a cTpyKTy- 
pe (y obom npHMepy ceBep-jyr).

TejiypcKH napaMeTap Jx (KOMnoHeHTe nojba y npaBH,y ceBep-jyr) oceTJbHBiijn je Ha 
npoMeHe j(y6ji>nx CTpyKTypa ih to  y 0B0j o6jiacTH mo>kc 3Ha'iHTH npoMeHe cyMapHe 
npoBOj^HOCTH n,ejioKynnor ccjjHMeiiTHor naKeTa VKJi>y'iyjyhH Ty h jieo MeTaMopcJ)He ce- 
pnje y KOMe He jioMHHHpajv K a p 6 o H a T H .
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Bhcokc Bpcj(iiocTH Jy  3a MecTa GRAB, PRNJ h 2 Koja cy y o 6jiacrrn Fjic;iHhKHX 
njiaHHHa h H.nxoBor 0603a Mory noTHi^aTH o^ aHH30TponHje OTnopHocTH ycjien HaSopa 
h  KpajbyuiTH, HHje je  npyxaH ,e npH6jin*HO C C 3-JJM , ih to  3HaTiH ĵ a je  raaBHa oca  
aHH30Tponnje napaMeTpa Jy  npaBi;y na^a obhx cTpyKTypa.

PRNJ

Cji. 3. KapTa pacnojiejie TejiypcKor napaMeTpa Jy. Oce ncre  Kao Ha Cji. 2.
Fig. 3. Map of the distribution of the telluric parameter Jy. The axiss as in Fig. 2.

MiiTerpaJiHH y T H n a j CTpyKType c e  H a jja c H H je  o r j i e j j a  H a T a K 0 3 B a H 0 M  efjieK TH B H O M  
T e jiy p c K O M  n a p a M e T p y  K o jn  j e  o j i r o i i a p a j v h n  ec |)eK T H B H oj O T nopH O C T H . 0 6 e  B p c j jn o c 'r n  

cy r e o M e rip n j c K a  c p e j i m i a  B p e j jn o c T i i  3a o 6 e  K O M noH eH T e. B p e jjH O C T H  ec{ jeK T H B H or 

TeJiypcKor napaMeTpa J e f  c y  npepa'iviiaTe 3a c B e  T a 'iK e  a KapTa j e  n p H K a 3 a H a  Ha c j i .  4, 
r j ie  ce M O »ce yoH H T H  K O M 6iiH O B ann  ■ipcnjj c a  i ip e T X O jin c  j(B e cJiH K e. Onajiaii.e B p e ji i io c T H  

o ji  J3  n p e M a  TII K a o  h  jiB a  M H HHM yM a H a  HCTOKy h  3anajjy c a  MaKCHM yMOM  o k o  M e c T a  

GRAB. M3rjiej(a Jta  c e  c e j i J ia c T a  C T p y K T y p a  ojt M e c T a  1 30 KRUS noKJiana c a  30 H0 M c M a -  

H>eHe O T n o p H o c T H  Ha jjy 6 H H a M a  o k o  r p a H H i je  j j o i t e  K p e j je  h  M eT aM o p cJ)H e  c e p n j e  h j i h  j e  

n p n c y T a H  i ia j i  n p e M a  CH b h c o k o  O T n o p H e  M e T a M o p c jn ie  c e p n j e ,  ' i n j v  n p n p o j j y  h h c m o  

c a j j a  y  M o ry h H o c T H  ji;a p a3 jacH H M O .

rE0.I01IIKA HHTEPnPETAUHJA

Oko CTaHHu;e MTS-a BREZ M e 'i 'a M o p c jin e  cTeHe H3jiaii»yjy h o'iyjia cy jacHe B H c o K e  

oTnopHOCTH 3a npBe cjiojeBe jjo6Hjene H3 MTS a Koje ce Kpehy ojj hckojihko cTOTHHa 
Qm, no thm pe3yjiTaniMa jje6jhniia npBor cjioja ce HHje Morjia noy3jiano ojjpejuiTH ajiH 
je CBaKaKO BHiue KHJioMeTapa.

O T n o p H O C T  npB H X  c J io je B a  3 a  o c T a J ie  CTaiiH ii;e MTS-a cy c j i e j j e h e ;  3 a  cT aH H ii,y  

VRNJ o k o  15 H m  h  j i e 6 jB i in a  o j j  2 j to  3 km, 3 a  GRAB o k o  60 Qm  c j iH 'in e  j ie 6 jB H iie ,  3 a
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KRUS oko 150 Qm  npeKO 4 km, 3a PRNJ oko 250 Qm  h jie6ji.Hiie npeKo 4 km.
Obh pe3yjiTaTH cy flo6njeiiH MO/jejiHpau.eM ecjieKTHBHHX kphbhx npnBH/uie 0Tn0pH0CTH 
h Mory ce nopejjHTH ca ec})eKTHBHHM TejiypcKHM napaMeTpoM.

y  okojihhh MecTa 3 to  jecT y Kpyry cj)a6pnKe "IIpBa neTOJieTKa" H3Bejjena je  jiy6oKa 
6ymoTHHa jjo jiy6inie oji 1800 m. ripeMa B. MHJi0BaH0Biihy (ycMeHO caonnrreH.e) 6ymoTiiHa 
je jjo 1200 m 6ymeHa Kpo3 jj0H.0Kpcj(im c|)jihiii, ojj 1200 j/o 1500 m Kpo3 Kpejme Kpe'iii.aKe, a 
oji 1500 jjo 1800 m Kpo3 MeTaMopc})Hy cepnjy (apriuiouiHCTH h c[)hjihth), BepoBanio cepnja 
I'o'ia. TaKo^e je y Me'i’aMopc^noj cepnjn Ha6ymeHa ycKa TeKT0HH30BaHa 30Ha CTpMor najia. 
ripeMa cji. 4 OBa TeKT0HH30Baiia 30Ha Moace ojH'OBapani BejniKoj npoMeHH TejiypcKor 
napaMeipa H3Meljy MecTa GRAB , 3 h 4.

Cji. 4. Kapra pacnojiejie TejiypcKor napaMeTpa Jef. Oce h c to  Kao Ha Cji. 2.
Fig. 3. Map of the distribution of the telluric parameter Jef. The axiss as in Fig. 2.

T a K o f je  H 3M et)y  C T a im u a  1 h  2 HM aMO B enH K H  r p a / H i j e i r r  T e j iv p c K o r  n a p a M e T p a  m T o  

j e  B e p o B a T H o  i i o c j i e j ( i i n a  p a c e j j n e  3 0 He h j i h  H a B Jia K e , MHHiiMyM y  o 6 j ia c T H  c T a n n u a  

VRNJ h  1 j e  fleJiH M H H iio  y c j i e j j  H e o re H H X  c e j j i iM e i ia rr a  aJiH  h  M o r y h e  n p o M e H e  o T O o p -  
h o c t h  n p e n e o r e H e  6a3e. O B a  6a3a ( n o j i J i o r a )  j e  B e p o B a T H o  cJiojKeHor c a c T a B a  o j i  c e jm -  

M e H a T a  j i o n .e  K p e j je  m c)>kju i h  M ejiaH 5K a (D im itr ije v ić  i d r .,  1995a) a i ia i i iH  p e 3 y j iT a T H  

y K a 3 y jy  Ha j j e 6 jh m iy  n p o B o j jn i i jn x  c e jn iM e H a T a  n p eK O  2 k m , O TnopH O CTH  o k o  15 Q m . Ha 
0CH 0B y o b h x  p e 3 y j iT a T a  M o a ce  c e  n p e T n o c T a B H T H  jia  j e  j e j j a i i  s n a 'i a j i iH  j j e o  ( o k o  1 k m )  M eT a- 

Mopcj)iie c e p n j e  H cnoji: H eo reH a  y  o k o j i h h h  B p n .a n a  c j i h 'i i i i ik  o t h o p h o c t h  o j(  o k o  15 Q m ,  

j(aK Jie  OBjje 6 h  rp aH H ii,a  B H C 0 K 0 0 T n 0 p H e ocH O B e 6 n j i a  y H y T a p  M eT aM o p c |)H e  c e p n je .

MHHHMyM H a h c to 'i h o m  jje Jiy  y  n p e j ie j iy  T p c T e iiH K a  y  o 6 jiacT H  j e  r j ie  c e  BepoBaTH O  
ceK y  p a c e j t i ie  3 0 H e jiv>k 3 a n a jiH e  M o p aB e  h  3 0 H a B e j iy h e - K y p m y M J iH ja .  M 3 M ehy
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cT aH H ii,a VRNJ h  KRUS h m h m o  H 3 /iy> K cny  f l e n p e c n j y  K o ja  M o a c e  n p e j jc T a B J ta T H  n p o B o j^ -  

H H jy 3 0 H y  K o ja  c e  n o K J ia n a  c a  p a c e j^ o M  P H 6 H H D ;a -C T a p H  T p c T e H H K  ( D j o k o v i ć  i d r . ,  

1995). H srjrej/a j j a  j e  H a  n a p a M e T p y  Je f  H a jH 3 p a a c e H H ja  C T p y K T y p a  y  BH jjy p e jia T H B H e  

j j e n p e c H je  K o ja  c e  n o K J ia n a  c a  o b h m  p a c e j jo M ,  i h t o  6 h  ' i i i a ’i n j i o  j ja  j e  o B a j p a c e j j  y  r e o -  

ejieK T pH H H O M  cM HCJiy H ajjiO M H iiaH T H n jii y  o B o j o 6 jia C T H .

y  o 6 j ia c T H  p a c e j j i m x  3 0 H a  n p B o r  p e j j a  K ao  u i t o  j e  I Iep n a j(p H aT H M K H  jiH H e a M e H a T  

A d am  e t  a l. (1992) c y  K O H C TaTO B ajiH  H 3 p a> K ciie  n p o M e H e  T e j iy p c K o r  h  M a rH e T O T e J iy p -  
C K o r r io j i .a  K a o  n o c J ie j jn u ,y  y n m a j a  iipoB()A H H X  u,pHHX h  rpact> H T H ’i n n x  n i K p i u h a n a .  O b h  

niK pH JLH H  c y  n o B e 3 a H H  c a  ycK O M  T eK T 0 H H 3 0 B aH 0 M  3 0 H 0 M . H e M a  n o y 'ij ia H H X  n o j ta T a K a  o  

cacT aB y  h  c T e n e H y  M C TaM opcjiH SM a y  j jy 6 ji>HM jje jioB H M a, h c i io j j  1 k m , y  H a u io j  o 6 j ia c T H . 

M e ^ y  rHM , n o c T o j e  HHjjHKannje K o je  yKa3yjy H a npoBoj(HHjy 3 0 H y  h  T p e 6 a  c n p o B e c T H  

j ie T a jB iiH ja  M e p e ih a  h  p e o 6 p a j j y  n o c T o j e h e r  M a T c p n ja j i a  j j a  6 h  c e  M o r jiH  h s b o j j h t h  

noy3jjaHHjH 3aKJijy'in,H.

3A K Jb yH A K

T e jiy p c K O  n p o r j iH J iH p a i t e  h  o j [ r o B a p a j y h c  K a p T H p a ih e  j j a j e  o c h o b h c  o j ( J I h k c  r e o e -  
JieK TpH H H e C T p y K T y p e  H cn H T H B aH e o 6 j ia c T H . Y  o b o m  T p e H y T K y  M o ry  c e  caM O  jjaT H  o c -  

HOBe 3 a  r e o j io i i iK y  H H T c p iip e T a n H jy  i 'e o e j i e K T p n 'i i i e  c T p y K T y p e .  P e 3 y j iT a T H  y K a 3 y jy  Ha 
BejiHK H s i i a ' i a j  M e T a M o p c f)iin x  C T eH a y  H 0J^JI03H  K aK o  H e o re H H X  T a K o  h  M e 3 0 3 0 jcK H X  c e -  

jp iM e H a T a , H 3T Jie j(a  j j a  c y  n p n c y T H e  n p o M e H e  c a c T a B a  h  c T e n e H a  M e ra M o p c ^ H S M a  a  K o je  
c e  o jip a > K a B a jy  H a  p a c n o j ( e j i y  T e J iy p c K o r  r io j i .a ,  O B e  n p o M e H e  c y  B e p o B a T H O  i i p n c y n i e  

KaKO y  B epTH K aJiH O M  CMHCJiy TaK O  h  J ia T e p a jiH O M  ( 6 o h h o m ) .  I l o c T o j e  H irjjH n rr je  j ( a  j e  

r io jiJ io i a  n o c e 6 H O  a H H 3 0 T p o n H a  y  o 6 j ia c T H  p a c e j ( a .
yT H ii,aj p a 3JiH'iHTHX o T n o p H o cT H  H e o re H H X  ce jiirM ertaT a  n p e M a  KpejiiiHM  cej(H M en- 

THM a c e  ja c H o  y o 'i a B a  Ha T e jiy p c K H M  n a p a M e T p H M a .
y - rH i ia j  i io j (h h c  y  B irjjy  M e T aM o p c jrrre  c e p r r j e  n p H c y T H e  y  B e h e M  j( e jry  O Be o 6 j ia c T H  j e  

n p e n o 3 H a T Jb H B  a jiH  j o u i  n e jiO B O Jijiio  j a c a H  h  n e  M O * e  c e  H a  0C H 0 B y  n o c T o je h H X  n o j r a -  

T aK a  ro B o p H T H  o  jjcT a jB rirrM  KBaHTHTaTHBHHM  o jjr io c H M a  n p o M e H e  c a c T a B a  r r o j u i o r e .
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HH)KEtt>EPCKA FEOJIOrHJA, XHJi;POrEOJIOrHJA, rEO<t>H3HKA 
GEOLOGIE APPLIQUEE, HYDROGEOLOGIE, GEOPHYSIQUE

TELLURIC MAPPING OF TRSTENIK-VRNJCI REGION (SERBIA)

by

*N enad  S m iljan ić

The Earth's natural electric field, telluric field, was measured in the general Trstenik area from Vmj- 
ci to Donji Ribnik and from Brezovica to Pmjavor in the Ljubostinja river valley. Measurements were ta- 
ken at each station and used in a quantitative estimate of telluric parameters for establishing the distribu- 
tion of fields in the region and geoelectric feature mapping. The obtained geoelectric feature is correlated 
with the geologic feature known from geological mapping and drilling data for Trstenik. The expected ef- 
fect of the resistivity difference between Neogene and Lower Cretaceous deposits is notable; also the resis- 
tivity variation can be traced in the basement which is, in our present knowledge, a metamorphic series. 
The series, according to telluric parameters, has a variable resistivity which seems to originate from the 
varied composition and/or metamorphic grade. The resistivity is notably anisotropic, manifested in the high 
gradient on the telluric parameter map, around the known fault zones.

Key worđs: Trstenik-Vmjci area, telluric profiling, mapping, geoelectric feature, geologic feature.

INTRODUCTION

The prospect is Trstenik surroundings from Vmjci (VRNJ) in the west to Donji Rib- 
nik (station 6) in the east and from the villages of Brezovica (BREZ) in the south to 
Pmjavor (PRNJ) near Ljubostinja in the north (Fig.l). Two roughly perpendicular profiles 
were formed with several stations around Trstenik: Grabovac (GRAB). Kruševac (KRUS) 
and stations 3 and 4. The investigation was carried out in the 1984 under the project 
“Prospecting for Geothemial Energy Resource in Trstenik Area” . The survey results 
aequired by the method of telluric profiling are presented in this paper. Prineipal methods 
are described by S m iljan ić  (1984). Telluric profiling and mapping are used in plotting 
geoelectric features of sedimentation basins and always in seismic measurements (Ne- 
m esi e t a l . ,  1985). Similar investigations in the Hungarian part of the pannonian basin 
covered a large surface area with a dense network of stations. In Yugoslavia, this is the first

Geomagnetic institute, 11306 Grocka, Yugoslavia.



example of the method's application. The purpose of the method use is mapping the depth to 
the electric base, beds of high (specific electric resistivity = resistivity) resisitivity.

The base of high resistivity is a relative notion that can be the basement of deposits 
in the form of crystalline basement or the basement under the newer (usually more con- 
ductive) deposits, e. g. the Mesozoic basement in Neogene basins.

Trstenik area seems to have both cases: the highly resistant basement underlies 
Neogene deposits in Kruševac-Trstenik basin. where-as Lower Cretaceous deposits lie 
over the likely crystalline or metamorphic rocks, and near Vmjci there are probably meta- 
morphic rocks of Kopaonik (G rub ić , 1995). Resistivities of Neogene deposits are nor- 
mally of 10 Q m  order, and those of Cretaceous flysch deposits vary within a wide range 
from tens to hundreds of Qm . Different resistivities of Mesozoic flysch deposits are 
mainly dependent on clay and carbonate components, the clay component decreasing and 
the carbonate incrasing the resistivity.

REGIONAL GEOLOGY

Trstenik area geologically belongs to the Vardar Zone, according to D im itr ije v ić  
(1974) or the Šumadija Zone, according to A n đ e lk o v ić  (1967). The central Vardar subzone 
is thus almost equivalent to the Sumadides. A general knowledge of the regional geology, 
useful for consideration of the presented results, can be summarized as follows: An area of 
high labi lity through a long period (most of Mesozoic and part of Neogene), almost cyclic 
depositional enviroment and intensive tectonic movements from the Paleozoic to the Neogene.

The eastem part of the region is occupiedby Neogene Kruševac-Trstenik basin and 
the westem by Gruža basin or rather its southem margin. The central area is a Lower 
Cretaceous through of paraflysch deposits (D im itrije v ić  et a l., 1995b) which belongs 
to Gledićske Planine (A n đ e lk o v ić , 1956).

The mentioned Neogene basins are Oligocene to Miocene to the Pliocene (sea Fig. 1) 
(A nđe lkov ić , 1988). The Base Geologic map (Sheets Kraljevo, Paraćin, Vmjci, Kruševac) 
shows paleozoic metamorphic rocks cropping out south of Vmjci on Goč slopes (U ro šev ić  
et a l., 1973). A more recen information on the age and character of these rocks is given by 
G rub ić (1995), who states that schistose rocks of varied metamorphism, equivalent to Alpine 
schistes lustres, are present in the general Kopaonik region. He also states that the younger 
series is Triassic and the older one Carboniferous. The composition of schistes lustres and the 
rates of clay and carbonate components in them define their likely resistivities. Resistivity ol' 
rocks mainly depends on the metamorphic grade of schits; thus, for instance, black and gra- 
phitic schists are excellent conductors of about 1 H m  or less, whereas marbles and dolomites 
have resistivities of thausands of Q m  order. The westem margin of the Lower Cretaceous 
trough, according to D im itr ije v ić  et a l . ,  (1995a), includes ophiohtic melange in the form 
of a string of thin lenses south of Lukovska Banja to near Vmjci.

MEASUREMENTS AND DATA PROCESSING

The investigations included combined measurements of Harlh's electromagnetic field 
(S m iljan ić , 1987). This work considers telluric measurements, the Earth's electric field.

500________________________________________N. Smiijanić___________________________________________
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Telluric field was measured at each station (denoted in Fig.l), whilst electromagnetic 
field was measured only at magnetotelluric sounding stations (MTS). MTS were the base 
stations for telluric profile (TP); similtaneously, telluric field was measured in pairs of
stations (MTP and TP) (S m iljan ić , 1985). Thus, all stations were used in multiple
simultaneous telluric fteld measurements. Field recording was performed several times at 
each station: three to eight recordings, 2 -3  hours each, during the increased geomagnetic
activity. The period of recording was from 10 Aug. to 10 Oct. 1984.

Data processing included determination of the simultaneous occurence amplitudes at 
each pair of stations and estimation of the amplitude ratio which is the telluric parameter 
J (see S m ilja n ić , 1984). The range of telluric profiling to the variation period (T) of 
about thirty seconds was estimeted on MTS records (S m ilja n ić , 1987). This range is the 
rising branch of the apparent resistivity curve, which means that the telluric field inten- 
sities within it depend on the sumary longitudinal bed conductivities over the highly 
resistant basement (bed thickness to resistivity ratio).

Figures 2 and 3 show measuring points and telluric parameters: Jx is the parameter 
calculated from the telluric field north components, Jy is the parameter of east compo- 
nent. The axes show distances from the point having coordinates x=4829 and y=7500. 
The parameters are normalized for Brezovica (BREZ) station, because records from this 
station were good and the anisotropy of apparent resistivity the lowest. The MTS data 
show that the apparent resistivities in two normal directions (north-x and east-y) are of 
the same order of magnitude, from 1000 to 1500 Qm . whilist this difference is greater by 
one order at other MTS stations. This indicated BREZ station as relatively suitable for a 
base station.

The polarization of telluric field is prevailingly linear for MF stations KRUS, GRAB and 
PRNJ, and for TP stations (2, 3, 4, 5, 6). The polarization ellipse main axis for all these 
stations is roughly oriented E -W , the deviations being less than 10°. MTS stations BREZ and 
VRNJ have these axes in the NW -SE direction and elliptical polarization. whilst TP station 1 
has the axis direction and NE-SW  and linear polarization. This nature and directions of the 
telluric field polarization indicates the following: linear polarization is a sign of a marked resis- 
tance anisotropy as a result of the geoelectric feature influence around the measuring place; 
polarization axis direction may coincide with the feature's strike or be perpendicular to it. This 
indeterminate direction can be solved either by the induction vector direction or by independent 
geological data, or both. The general trend of geologic features visible on the surface, the 
NNW-SSE trend of Lower Cretaceous paraflysch structure, is probably responsible for the 
telluric field direction perpendicular to it. Thus, the relation betwen a geologic and the geoelec- 
tric features can be established on a large scale.

RESULTS AND DISCUSSION

Values of telluric parameter Jx were used to map its distribution (Fig. 2). One can
sea that Jx isolines extend N W -SE in the southwest of the region, that this linear trend
is disturbed from TP 1 to TP 6 with a marked minimum near point 4.

Figure 3 shows the distribution of Jy parameter. It is more complex than the former
and shows marked minimum values in the area of VRNJ and point 1 on the westem side
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and between points 4 and 5 on the eastem side, and a saddle-like structure between 
BREZ and KRUS. Also a positive structure is observed, beginning from KRUS point 
northward to PRNJ, limited by steep slopes: between 1 and 2 in the west and between 3 
and 4 in the east.

For consideration of these results. one must remember that telluric parameters are calcu- 
lated for the period range from 10 to 30 seconds and that the telluric current for this range is 
to depths firom 1 to 10 km. Geoelectric features of longitudinal 2-D  shape and higher resisti- 
vity than surrounding rocks give a telluric field of notably higher values perpendicular to the 
strike and linear polariztion in the same direction. In relation to the Lower Cretaceous trough, 
this component is y (east-west) and parameter Jy. Also, with similar features, the perpendi- 
cular component is much more sensitive to lateral variations summary conductivity than com- 
ponent in the feature strike trend (in this example, north-south).

Telluric parameter Jx (field components in north-south direction) is more sensitive 
to variations of deep structures, which in the given region may mean composite conduc- 
tivities of the entire deposit including part of the metamorphic series where carbonate is 
not prevailing.

High Jy values for stations GRAB, PRNJ and 2, all in Gledićske Planine and their 
margin, may result from the resistivity anisotropy due to folds and overthrusts in approxi- 
mately NNW -SSE direction, which means that the main axis of parameter J anisotropy is 
on the dip of these structures.

The integral influence of a structure is best reflected on the so-called effective telluric 
parameter which is equivalent to effective resistivity. Either value is the geometrical mean of 
values for respective component. The values of effective telluric parameter, Jef, are recalculated 
for each point, and the resulting map is shown in Fig. 4, where the combined trends from 
preceding two figures can be recognized: declining values from SW to TP points and two 
minima, in east and west, and the maximum around GRAB station. The sadlle-like structure 
from point 2 to KRUS seems to coincide with the reduced resistivity zone at depths around 
the boundary between Lower Cretaceous and the metamorphic series, the nature of which has 
not been explained, dips to NE.

GEOLOGICAL INTERPRETATION

Metamorphic rocks crop out around MTS BREZ; hence the high resistivities of the 
highest-lying beds measured at MTS in hundreds Qm. The thickness of the uppermost 
bed could not be reliably estimated, but is certainly several kilometres.

Resistivities of the highest beds at other MTS are the following: about 15 £"2m for 
the thickness from 2 km to 3 km at VRNJ; about 60 -Qm for similar thickness at GRAB; 
about 150 Q m  for the thickness over 4 km at KRUS; about 250 Q m  for the thickness 
over 4 km at PRNJ. These values are obtained by modelling curves of effective apparent 
resistivities and can be compared with the effective telluric parameter.

A deep hole (1800 m) was drilled near point 3, in Prva Petoletka Factory yard. 
According to B. Milovanović (oral communication), down to 1200 m the hole was drilled 
through Lower Cretaceous flysch, from 1200 m to 1500 m through Cretaceous limestones, 
and from 1500 m to 1800 m through a metamorphic series (argillaceous schists and
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phyllites), probably the Goč series. Within the metamorphic series, a narrow tectonized 
zone in a steep dip was penetrated. This zone may correspond in Fig. 4 to the great 
change in telluric parameter between GRAB and points 3 and 4.

Also, the high gradient of the telluric parameter between stations 1 and 2 is a likely 
result of a fault zone or a nappe; the maximum around stations VRNJ and 1 is partly due 
to Neogene deposits or possibly also to the resistivity change before the Neogene base- 
ment. The basement is probably composed of Lower Cretaceous deposits and perhaps 
melange (D im itrije v ić  et a l . ,  1995a); the measured resistivity of about 15 Q m  indica- 
tes a thickness of over 2 km of conductive deposits. The obtained results lead to the 
inference that a significant part (about 1 km) of the metamorphic series under Neogene 
deposits near Vmjci has similar resistivities of about 15 Qm; hence the boundary of the 
highly resistant basement could be within the metamorphic series.

The minimum near Trstenik. eastem part of the region. probably marks the intersec- 
tion of two fault zones: along the Zapadna Morava and Veluće-Kuršumlija. An elongated 
depression between VRNJ and KRUS may be a more conductive zone coincident with 
the Ribnica-Stari Trstenik fault (Đ oković et a l., 1995). The best marked by parameter 
Jef seems to be the structure in the form of a relative depression, coincident with the 
fault, which would mean that the fault was the most dominant in the region in the geo- 
electric terms.

In the region of major fault zones, such as Periadriatic lineament, A d a m  et al.  
(1992) notes pronounced variations in the telluric and magnetotelluric fields as a result of con- 
ductive black and graphitic schists effect. The schists are linked by a narrow tectonized zone. 
No infonnation is available on the composition and metamorphic grade at depths greater than 1 km 
for the given region. There are, however, indications of a more conductive zone which should be 
surveyed and for which the available data should be reconsidered for a reliable conclusion.

CONCLUSION

Telluric profilling and respective mapping give the general character ol' the geoelec- 
tric features in the investigation area. At present, only basic data are provided for a 
geological interpretation of the geoelectric feature. The survey results indicate the impor- 
tance of metamorphic rocks in the basement under Neogene and Mesozoic deposits; the 
likely varied composition and metamorphic grade are reflected on the telluric field distri- 
bution. The variations are probably present both in vertical and lateral directions. The 
basement seems to be particularly anisotropic in the fault zone.

The effect of different resistivities between Neogene and Cretaceous deposits is 
clearly indicated by telluric parameters.

The effect of the basement, a metamorphic series in most of the region, is recognizable, 
but not clear enough to suggest the quantitative rates of the basement composition.
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