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fiksuar mbi 200 anomali gjeofizike komplekse e te ve�anta. Nga verifikimet ekryerarezulton se
mbi60prejtyrelidheomeminenliziminelcromitMembi!shtetjekompleksejaneprojelctuarpunime. 
kerkim - zbulimi ne mbi 36 objekte. Mjaft prej tyre jane kthyer ne vendburime (Batra jugore, 
Temova,QafLame,Liqeni iDhive,PishaeThate,LiqeoiiSopeveetj.).Objektetetjeresi: Miceku, 
QafUJlcu,MajaeTheknes,Kaptine,KopsbtiiKalit, Trupi ?, TriGjeprat,Pylli i Zi etj.janezbuluar 
dhe po vazhdojne te zbulohen rezerva kromi. Nurmi i shpimeve pozitive neraportme atonegative 
eshte I me 1,4. 

Ne kete kumtese jepet pervoja jone e cila tash� ka dhene rezultatet konkrete. 
Kerkimi i mineralizimit te kromit me kompleksin gjeologo-gjeofizik tasbme ka marre 

forme tepercaktuar nedrejtim te zgjedhjes se objekteve perspektive ne pjeset�produktive 
te masiveve ultrabazike, te kompleksit racional qe perdoret (rilevim gjeologjik. gravimetrik, 
magnetometrik dhe i polarizimit te provokuar) te shkalleve dhe rrjeteve te punes, sipas 
aftesive zgjidhese te metodave, te bashkerendimit dhe interpretimit te materialit. te mbesbtetur 
me studime petrofizike dhe punime hapese deri ne pergatitjen e objekteve per zbulim 
intensiv. Krabas arritjeve, te cilat ilustrohen ·me shembuj nga masivi ultrabazik i Bulqizes, 
viheo ne dukje edhe disa vesbtiresi e mangesi, te cilat mbeten si drejtime pune per tu 
kaperxyer. 

ACHIEVEMENTS ON THE APPLICATION OF THE 

INTEGRATED GEOPHYSICAL METHODS FOR CHROME 

PROSPECTING AND FUTURE PROBLEMATIC 

. Coping with objective difficulties, expressed on tberelati ve petropbysic uniformity, ore 
body dimensions, terrain influence etc. the integrated geophysical methods for chrome 
prospecting have been elaborated through a long time and persistent work. 

1be chrome deposits are found in ultramafic massifs, which are parts of ophiolites, 
situated in Inner Aibanides. Concentrations of chromite mineralization mainly occurs in the 
Easter Belt massifs. forming economically important deposits, both in barizburgite (tectooite) 
and in cumulate (ultrabasic) series. 

Already. in our country; the chrome prospecting is carried out with optimal integrated 
geological and geophysical methods .. The experience in the application of geophysical 
methods has shown the necessity to use a wide variety of them and in close coordination with 
geological survey. During the last decade the application of these methods bas been effective . 

. An intensive and detailed prospecting on a 80 km2 area at scale 1: 2.000 has been 
carried out in Bulqiza massif. At all this prospected area more than 200 integrated.and separate 
geophysical anomalies have �n fixed. After the verification, more than 60 of them result to 
be related with chrome mineralization. Base on integrated data in more than 35 objects have 
been projected pro�ting-exploration works. Many of them are turned into in ore deposits 
(Batra Ju gore, Temova, Qaf Lame, Liqeni i Dhive, Pisha e Thate, Liqeni i Sopeve etc.). Other 
object as: Miceku, QafUjku, Maja e Theknes. Kaptine, Kopshti i Kalit, Tri Gjeprat, Pylli i Zi 
etc. gave been explored and are being explored new ore reserves. The ratio between positive 
and negative boreholes is 1 to 1,4. 

In this paper is given our experience, which alr�y bas provided concrete results. 
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Chromite prospecting using the geological-geophysical methods bas now taken a 
definite form in relation to the selection of perspective areas within the most productive of the 
ultramafic massifs, optimal integrated methods (geological survey, gravity, magnetic and 
electrical prospecting); scale and survey grids according to the solving abilities, coordination 
of methods and data inteq,retation, supported on petrophysical studies and geological 
exploration works. Integrated investigation follow.s all the prospecting and exploration phases 
of ore deposiL 

Parallel with the achievements ilustrated through the case histories form the Bulqiza 
ultramafic massif, some difficulties and faults are put into evidence, which are problems to be 
overcome in the future. 

VLERESIMI I THELLESISE 

NE RASTIN ME RELIEV TE KOMPLIKUAR 

N. Krostev
K.Pavlov
St. Janev

Redky Metaly Co. Soria, Bulgaria 
" " " " 

" " " " 

Artikulli trajton problemet metodike dhe rezultatet e kerkimit ne shk.all� mesatare 
thellesie duke perdorur metoden e sondimeve elektrike vertikale, ne konditat e nje rehevi re 
thyer. Objekti i kerkimit esbte struktura vullkanike e tercierit ne masivin e RhodopiL 

Qellimi i studimit esbte dbenia e oje infonnacioni paraprak sasior rre_th struktures sc 
brendsbme te ultesires dbe karakteristikat lcryesore te bazamentit te saj. 

Meqenese parametrat gjeoelektrike te prerjes jane te favorsbem atebere pr:ovobct 
aftesia e metodes ne variantin e linjes sc gjate ushqyesc. 

Analiza e probtemeve esbte kryer si oe punimet fusbore ne konditat e nje relievi te 
thyer ashtu dhe gjate proceseve te interpretimit te te dbeoave te fituara. 

Interpretimi sasfor esbte bere duke perdorur kompjuterin. 
Infonnacioni gjeoelektrik fillestar, i fituar nga studimet gjeofizike, rretb thellesise sc 

struktui:es sc studiuar, tregoo se po te plotesoben disa kusbte metodilce, metoda e sondimeve 
vertikale mund te kete nje besueshmeri te konsiderueshme permbledhjen enje ioformacioni 
gjeologjik tre permasor. 

DEEPGEOELECTRICALSURVEY 

·IN COMPLICATED RELIEF SITUATION

The article treats the methodical problems and the results of a middle scale deep survey 
using the Vertical Electrical Sounding method under the condition of a rough relief. The object 
of the survey is a Tertiary volcanic structure in the Rhodope massifs. 

The goal of the investigation was a preliminary quantitative information about the 
internal structure of the depression and the main peculiarities of its basemenL 



As the geoelectrical parameters of the section proved to be favorable the capability of 
the method in a longer feedi�g line variant was tested. An analysis was made of the problems 
of the field works under heavy terrain condition as well as those of the processing and 
interpretation of the data received. 

The quantitative interpretation was made by means of a computer. 
The original geoelectrical information about the depth structure of the investigated 

later geophysical investigations /g, v, show that if certain methods conditions are fulfilled, 
Vertical Electrical Sounding data can be of considerable reliability for gaining of three dimen-
sional geological information. 

. . 

STUDIMET GJEOFIZIKE NENTOKESORE 

NJE NGA RRUGET PER RRITJEN E EFEKTIVITETIT 

TE ZBULII\1:IT TE VENDBURIMEVE 

TE BAKRIT DHE KROMIT 

Llambi Langora Ndermarrja Gjeof1Zike, Tirane 
Kristaq Naska " .. " 

Dhimiter Gjovreku " " " 

YIU Bektashi " " " 

Ne kumtese analizohen te metat e studimeve ne zbulimin e vendburimeve te bakrit e 
te kromit qc vij� si rezultat i te metave te sotme ne teknologjine e shpimeve, sidomos nga mos 
nxjenja e plot! e kampionit. 

Nga ana tjeter morfologjia e komplikuar e trupave te mineralizuar dhe tektonika pas 
mineralizimit, teper e zhvilluar, hen qe shume shpime te shkojne kot dhe te kene rezultate 
negative. 

Mungesen e informacionit, per arsyet e mesipenne, autoret propozojne qe ta plotesojne 
me te dhcnat qe vilen nga metodat gjeofizike nentokesore te trungut te shpimit e rreth tij. 

Me ane te disa shkembinjve te goditur, te zgjedhur nga praktika e perdorimit te 
metodave gjeofizike nentokesore ne kerkimin e vendburimeve te bakrit e te kromit, autoret 
vertctojne se metodat e trungut, si ato te rezistences elektrike, te FEN, te predispozitetit 
magnetik. rrezatimit te difuzuar dhe ato te hapesires rreth trungut, si metoda e polarizimit te 
provokuar, TURAM-it, radiovaleve, FEN, e trupit te ngarkuar dhe magnetometria vektoriale, 
rritin ne menyre te ndjeshme efektshmcrine e studimit gjeologjik. 

Perdorimi ne kompleks i metodave gjeofizike nentokesore haprrug! tere per zbulimin 
e vendburimeve te mineraleve te dobishme, mbasi jep mundesine e shkurtimit ne masc te 
shpimeve, qe aktualisht jepen ne rrjeta te paracaktuara, sipas fazes se kerkim-zbulimit. Per 
rrjedhoje do te kemi rritjen e informacionit te nevojshem, shkurtimin dhe uljen e kostas se 
zbulimit te vendburimeve. 



. •· . ..... '. t . •  

THE UNDEl{G��� GEOPHYSICALSTUDIES�SA DIRECTION 
TO INCREASETHEEFFECTIVE1'1ESS OFCOPPERAND CHROME 

DEPOSITSEXPLORA TION 

The paper analyses tb'e disadvantages of the studies in the.search for copper and chrome 
ore deposits derived as a result of our present drilling technology,. particularly as regards 
incomplete core sample extraction. 

On the other hand the complicated morphology of tlie ore bodies and intense postmineral 
tectonics leads to a lot of negative boreholes. 

· This lack of information, due to upper mentioned factors we have been tried to fulfil
with geophysical data, provided by underground geophysical m�thods used in boreholes and 
around them. 

Through to some characteristic case-histories selected from our experience in copper 
and chrome -e�ploration we prove that well-log methods as Resistivity, Self Potential, 
Kappametry, l;>iffuse Gama-ray and those the space around the boreholes as Induced 
Polarizatioi:i,,Turam, Radiowaves Space, Self Potential, Applied Potential and three compo­
nent magnetic:obviously increase the effectiveness of geological investigations. 

The application is complexity of the underground geophysical methods cut a new way 
to the effective exploration of ore deposits, because it provides the possibility of borehole 
reduction, actually predicted according to exploration phase grid. As a result we should have 
the increasing of the necessary scientific information and the decreasing of the exploration cost 
of the ore deposits. 

PROBLEMATIKA RADIOMETRIKE 

NE KERKIMIN E MINERALEVE TE DOBISHME 

Safet Dogjani 
Osman Lika 

Ndennarrja Gjeofaike, Tirane 
" "· " 

Prania e permbajtjeve te ngritura te mioeraleve radioaktive ne disa minerale te 
dobishme, me te cilat ato lidhen gjenetikisht, krijon fusha anomale te radiacionit natyror, 
studimi i te ciles ben te mundur perdorimin e suksesshmem te metodave radiometrike per 
kerkimin dhe zbulimin e fosforiteve, qymyreve, boksideve, shkriferimeve te pasura me toka 
te rralla dhe tufet potasike etj. 

Problematika e metodave radiometrike esbte zhvilluar per percaktimin e kompleksit 
racional per zgjidhjen e ketyre detyrave: 

a) Kerkimin dhe konturimin e trupave ose zonave te mineraleve te dobishem me te ci!at
lidhen bashkeshoqerime te mineraleve radioaktive. 

b) Me vleresimin sasior te komponenteve te dobishem nepecmjet gjetjes se ligjesive te
bashkelidh jeve qe ekzistojne midis tyre. 

Ne rajonet ku kerkohen fosforite, sektoret me intensitet me te larte te gama rrezatiIJljt 
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t. v

Fig. { zonQ ano�h r<rdtoakrlvf! 
· e 8h°"e'ruar me eternente Ni

zonave te rra//(1 .. 

natyror,janhlen!suar ml! me interes 
perzhvilliminezbulimeve gjeologjike. 

Ekzistenca e bashkelidbjes se 
�bajtjes te P

2
0, me intensitetin e 

gamarrezatimitdbe mepennbajtjene 
uraniumit, ndibmoi ne zbulimin e 
mineralizimitfosfatik tetipit te�arjeve. 

Per seicilin nga drejtimet e 
mesipenncjepennemenyretesint�t-· 
izuararritjetemetodaveradi-ometrike, 
zgjidbjet efek tive te tyre dhe 
problematika perspektive e ketyre 
metodave. 

RADIOMETRIC 

PROBLEMATIC L�THE 

SEARCH FOR ORE 

MINERAL 

The presence of increased 
amounts of radioactive minerals in 
some ore minerals, with which they 
are connected, provides the anom­
aly field of natural radiation. The 

study of this field permits the successful application of the radiometric method in the search for 
phosphorites, coals, bauxite placer deposits with rare earths and potassium tufts etc. 

The problematics of radiometric methods is developed for the determination and 
elaboration of the rational integration in the solution of these problems: 

a) The search and contouring of ore bodies or mineralized zon�s which the radioactive
minerals arc related to as accessors. 

b) The quantitative evaluation of the ore component after the determination of correlation
factors existing between them. 

In the regions where phospborites are searched the sectors with highest amplitude of 
natural gamma-ray have been evaluated as the most interesting ones for drilling exploration.· 

The existence of correlation between the P
2
0, content and gamma-ray intensity, due to 

the uranium content, assisted in the exploration of the phosphatic mineralization on the fissure 
type. 

. 

The achievements of radiometric methods, their effective solutions and perspective 
problematic of these methods, according to the above mentioned directions, are synthetically 
presented. 
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STUDIM PETROFIZIK 

I SHKEMBINJVE ULTRABAZIK TE SHQIPERISE 

HermannMauritsh 
Bernard Holub 
Llambi Langora 
Dhimiter Gjevreku 
Spartak Kasapi 

Institut fur Geophysik, Leoben, Austria 
" " " " 

Ndermanja Gjeofizike, Tirane 
" " " 

" " " 

Ne kuadrin e Projektit te Bashkepunixiit shqiptaro-austriak u studiuan 7 shpime nga 
pjesa jugore e masivit ultrabazik te Bulqizes. Qellimi kryesor ishte indetifikimi i kromitit dhe 
diferencimi i tij nga shkembinjte paresore, dute u bazuar ne parametrat fizike. Parametrat e 
percak:tuar ishin shpejtesia sizmike. densiteti, predispozicioni magnetik, intensiteti i magnet­
izimit mbetes, faktori Q, rezistenca elektrike dhe polarizueshmeria. U kryen srudime mi­
kroskopike ne shlife e anshlife. 

Rezultatet tregojne nje korrelim te qartemidis shkalles te serpentinizimit dhe densitetit 
si dhe shpej�esise se valeve sizmike. Densi1eti mesatar i duniteve dhe harcburgiteve te 
paahemuara eshte rreth 3.200 kg/m3

, ndersa mpejtesia e valeve sizmike, pergjithesisht mbi 
8.000 mis. Nga ana tjeter, densiteti i llojeve perkatese te altemuar zvogelohet deri 2.400 kg/ 
m3

, ndersa shpejtesite sizmike luhaten 5.500-8.000 mis. Me interes duket fak:ti qe dunitet 
paraqesin shkalle serpentinizimi mjaft te la.rte ne krahasim me harcburgitet Kjo round te 
shkak:tohet nga nje rezistence me e larte e proksenit kundrejt serpentinizimit ne krahasim 
me olivinen. Ne disa shpime verehet oje korrelim shtese i serpentinizimit me predispozitetin 
magnetik dhe polarizueshmerine. Ne pergjit!Esi, vlerat e larta te rezistences elektrike nuk 
lejojne ndonje dallim te madh te llojeve shkembore. 

Ne kontra.-.t te qarte me shkembinjte e �ere, kromitet paraqesin vlera mjaft te larta te 
densitetit prej 3.400 deri 4.100 kg/m) dhe vre:a te ulta te shpejtesise se vaJeve sizmike, ne 
brezin nga nen 6.000 deri 8.000 mis. Keto slpejtesi te vogla mund te ishin nje tregues qe 
kromitet lidhen me ve�orite tektonike. Ne ;:do rast, keto rezultate rrisin �undesine e 
optimizimit te metodave te kerkimit 

A PETROPHYSICAL STUDY 

OF ULTRABASIC ROCKS OF ALBANIA 

In the fran1ework of an Albani�-AustJian Cooperation Project, seven driilings from 
the southern part of the Bulqiza ultrabasic Ill'lssif were investigated by petrophysical and 
microscopic methods. The main target was the identification of chromitite and its differentia­
tion from the host rock, ba<;ed on physical panmeters. The determined parameters were the 
seismic velocity, density, susceptibility, intensity of remanent magnetization, Q-factor, 
,electric resistivity and polarizability. Microscopic studies were performed on polished and 
,thin sections. 

The results show a clear correlation bet\va...en the degrees of serpentinization and density 
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as well as seismic velocity. The mean density of unaltered dunites and harzburgites is !n about 
3.200 kg/m1

, combined with velocities generally above 8.000 m/s. On the other hand, the 
density of the serpentinized equivalents decreases down to 2.400 kg/m', the velocities a.re in 
the range from S .500 to 8.000 mis. Of further interest seems to be t.'1e fact that the dunites show 

· a signifkantly higher degrees of serpentinization compared with the harzburgites. This may
be caused by a greater resistivity of the pyroxenes against serpentinization compared with
olivines. In some drillings :m additional correlation of serpentinization with the imsccptibility
and polarizability is observed. Generally high values of the electric resistivity do not allow any
significant distinction of rock types.

In clear contrast to the other rocks, the chromitites show significant high values in the
density from 3 .4GO up to 4.100 kg/m.1 and iow values of the seismic velocity in the range from
lower than 6.000 up to 8.000 mis. These low velocity might be an indication that the
cbromitites arc bound to tectonic features. Io any case, these results give rise for optimistic
:wspice in optimizing ex.plcration methods.



PAISJE GJEOFIZIKE NE SHERBIM 

TE STUDIMEVE HIDROGJEOLOGJIKE 

Nexhip Maska Ndermarrja Hidrogjeologjike, Tirane 

73 

Grupi i karrotazhit i Ndennarrjes Hidrogjeologjike Tirane, krabas zgjidhjes se 
detyrave hidrogjeologjike per studimin e shpimeve, ka ndertuar edhe disa pajisje dhe 
aparatura. midis tyre edhe per studimin e dinamikes sc ujrave nentokesore, si kompletin MD-
2 per gjetjen e drejtimit te rrjedhjes se tyre dhe oivelmatesin automatik 1'."E-04. 

Matesi per gjetjen e drcjtimit MD-02 perdor si gjurmues klorurin e natriurnit Ne 
panelin e siperfaqes sc kesaj aparature eshte vendosur oje gjenerator R, L, C, nje perforcues 
dbe nje urc Winston e cila lidb te dy traktet me lidbje transformatorike. Pajisja e pusit esbte 
nje "kafaz" elektrodash me nje tub qendror qe emeton tretesiren kriporc me aoen e nje 
elektrosbiringe me kapacitet 120 ml. 

Baza fizike cmetodes mbeshtetctne parimine matjeve te ndryshimeve ti! �ues� 
elektrike � shkaktohet nga odryshirnet e perqendrimeve � tretesi.res kripore ne kohe, si 
rrjedhoje e �endosjes se aureoles kripore prej Ievizjes se ujit te shtreses. Praktikisbt, matet 
rezistenca midis �do elektrode te "kafazit" dhe murit te pusit (tokes), rezistence e cila perben 
krahun e ndjeshem te ures se Winston.it Ndryshimet e rezistences se ketij krabu ne kohe, 
shkaktojne pd�'shime te tensiooit ne diagonalen e ures. Kjo dif.;rcnce potencialesb 
perforcohet dhr. shnderrohet ne tension te .. ���-, Intcnsiteti: i rryme:; ma�t meaner. e :tje 
mikroampermetri te ndjeshem. 

Per te shmangur efektet e demshme gjate matjes, te tilla si shperbasbkimin e joneve 
te tretesires kripore apo ndik.imin e fushes elektrike natyrore (P. S.), tensiooi qe zbatohet ne 
elektrodat eshte altemativ, me denduri 8 HZ e madhesi 60 V. 

Me rezultatet e serive te matjcve, tc perftuara ne kohe te ndryshme, ndertohet nje 
grafik. sipas te cilit gjykobet per drejtimin e levizjes SC ujrave nentokesore. Saktesia e matjcs 
me kete metode eshte rreth l O grade. 

Nje ekran shifror ne panelin e siperfaqes tregon ne �do �t thellesine e ndodbjes se 
sondes ne pus. 

Nivelmatesi elektrooik NE-04 eshte nje pajisje e kompletuar, e shpejte ne matje, 
komode neperdorim, e lehte (1,9 kg) dbe e sakte (lmm/m). Ai tregon nlvelin e ujitne trungun 
e pusit ne menyr!! automatik\!, ae nje ekran shifror. Percuktimi i thellesise si;: pas(u?CS � ujit 
oe trungun e pusit kryhet dukt.. ma1ur gjatesine e kabllit te futur ne te,·me aoen c nje sistemi 
elektronik numerimi. Kablli, mjaf� i holle, qe rresbqet ne nje disk me vrima, krijon gjendjel 
logjike "O" dhe "I" te oevojshme per hyrjen e numeratorit elektrooik, ne perputhje me �faqjet 
"vrime" dhe "jo vrime" te diskut. i cili n<lodhet ne mes te nje �ifti dbenes - marres qe punon 
me rreze infra � kuqe. Me anen e nje qarku origjinal (i ngjajshem me trigerin e Shmidit) 
numerimi i metejshem ndalohet automatikisht sapo sonda prek siperfaqen e ujit, duke njoftuar 
per kete nepermjet ti! dy sinjaleve, zanor dhe dritor. 

Metoda e matjes se drejtirnit me pajisjen MD-02 eshte paraqitur per botim ne IAEA 
(Viene), ndersa nivelmatesi NE-04 eshte demonstruar ne firmen e specializuar per prodhime 
pajisjesh hidrologjike A. OTI, ne Kempten te Gjennanise. 
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GEOPHYSICAL EQUIPMENTS 
FOR HYDROGEOLOGICAL INVESTIGATIONS 

Except routine investigation, the logging group of Albanian HydrogCQlogical Service 
(A. H. S.) has carried out some special studies about groundwater dynamics such as 
determinatiou of direi.:tion and velocity of flow. This work is useful for the determination of 
hydraulic communication between two or more layers too. Besides this our group has 
co,1Jstructed some modest equipments to help hydrogeologists or for� logging group itself.· About one year ago,.our services has invented a simple equip}IlCnt for.measuring th� 
flow direction an4 a new electric contact gauge. We do not claim that. these. are� best ones. 

. The equipment of direction measuring MD-02 uses as a tracer common salt (NACL) 
at a quantity of 50 gr. The MD-'02 equipment has a surface unit .(a. R� L, C transistorized 
generator, a simple amplifier and Wheatstone bridge to connect the two parts together) and 
a depth probe (that consists of some electrodes with a shape like a "cage'' with a central tube 
_that emits the salt solution with the aid of electrosyringe, 120 ml capacity, to the wanted 
horizon of borehole). All the circuits are in solid connection (stamped slabs). 

The physical basis of this method is based on the law of electrical conductivity. Thus 
the concentration changes of salt solution in the time are transformed in to electric changes. 
A voltage of 60 V with an 8 HZ frequency is produced by a generator. This high frequency is 
needed to avoid dissociation effects of salt solution, self potential (S. P.) influences as well as 
amplifier efficiency. With the measurement series that are obtained with the elapse of time a 
diagram should be built which would inform us about flow direction. The measuring accuracy 
is about 10 degrees. The MD-02 is equipped with a cable electronic counter that shows the 
depth by a surface unit display. The use of this equipment is not dangerous for the health (like 
radioactive ones). The other equipment, the digital electric contact gauge, NE-04, is like 
previous models but for some facilities. The NE-04 is light (1,9 kg), fast in measurements and 
accurate (1 nun/m). The equipment stops counting as soon as the probe touches the water level 
in going down. To stop further sinking of the probe we must use a special trigger of brake to 
microdrum. 

The electronics is build with 74 series I. C. 
· Both equipments, MD-02 and NE-04 are not copied from any strange model. They are

made in an original way. The method of flow direction determination with MD-02 equipment 
will be issued by Working Group of I. A. E. A. (Vienna), while the NE-04 has been 
demonstrated to the company of A. OTI. (Kempten-Oermany). 
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NDIHMESA E METODAVE GJEOFIZIKE 

TE PUSIT PER VLERESIMIN CILESOR DHE SASIOR 
' 

TE SHTRESAVE TE QYMYRIT DHE NE PER· 

CAKT™IN E RRJETEVE OPTIMALE TE ZBUL™IT 

Ylli Bektashi Ndermarrja Gjeofizike, T�ane 
Sillo Mu�ko " " " 

Violeta Murati " " " 

AlmaJanko " " " 

Provincat qym�bajtese lidhen'me formacionet e oligocenit. mioc�nit dhe t! pliocen­
rlruatemarit. te cilat karakterizohen nga prania e shtresave te holla qymyrore dhe rreshpeve 
qymyrore. ,. • .. ' Me anen e dokumentimit 'gjeofizik te puseve te shpimit zgjidhim keto detyra gje� 
ologjike: Studirni i litollogjisc se PF�ri� gjeologjike dhe·dallimi i shtresave te qymyrit ne te 
gjithe prerjen e pusit (fig. 1): percaktimi i trashesise; i ndertimit dhe ndodhjes se tyre; 
bashkelidhja e shtresave te qymyrit nga pusi ne pus dhe ne te gjithe vendburimin. Vleresimi 
i permbajtjes se hirit, fuqise nxehese dhe lendeve volative te shtresave te qymyrit Gjithashtu 
mbeshtetur ne saktesine e vleresimit te parametrave gjeologjike te shtresave te qymyrit 
(trashesia, perrnbajtja e hirit, fuqia nxehese) nga ky dok"Umentim me metoda gjeostatistike te 
vleresimit kemi percaktuar rrjetin optimal te zbulimit 

Kompleksi i metodave gjeofizike te pusit dhe i sondaveqe kemi perdorurper zgjidhjen 
e problemeve te mesipermc ka qene i gjere. Keshtu, nga metoda e rezistences kemi perdorur 
sondat A 1,95 M 0,1 N, M 0,1 N 1,95 A, A 0,1 M 1,95 N, sonden anesore tre elektrodeshe, 
kemi perdorur metoden e gama - rrezatimit natyror, metoden e gama - gama dendesise (L = 
0,5 Ohm, Co60 me fuqi 5 mci), metoden e P. S., matesin e temperatures ne pus, matesin e 
diametrit ne pus, matesin e rezistences se lengut laces etj. 

Krahas interpretimit klasik te lakoreve, per shume probleme, si korrigjimi i ndikimit 
te efekteve anesore, te lengut laces, diarnterit te pusit. gjetja e korelacioneve ndermjet 
parametrave te ndryshem etj.jane perdorurprogramet: Illt'VZ 1990,REZ-2-1990, ST A TGRA­
PHCS-1986, GAMA-2C-1987, GEO-EAS-1969, SURFER-1987 etj.
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THE CONTRIBUTION OFTHEDOWN-HOLEO 

GEOPHYSICAL METHODS IN THE QUALITATIVE AND 

QUANTITATIVE EVALUATION OF THE GOAL BEDS AND IN 

THE DETERMINATION OF THE OPTIMAL EXPLORATION GRID 

The coal-bearing provinces are related to Oligocene, Miocene and Pliocene-Quater­
nary formations, which are characterized by the presence of thin coal beds and coal shales. 



By means of the geophysical probing ef11he''tliilP-lfolcs �e follo\viiig 'geol:bgial 
problem$ are solved: · · · 

Study of the lithology of the geologic section and the detection of the coal b:ds 
throughout the section. · · · . 

· · 

Thickness evaluation, determination of the structure (compound) and depth location 
·of the coal-hem, the hole-to-hole correlation of the coal-beds, ·as·wdl as the conclation
'throughout the deposit

Ash content and calorific power evaluation and determination of the volatile compo-
nents in these beds. 

Based on the evaluation accuracy of the geologic parameten of the coal beds (thickness, 
ash contents, calorific power) by this support of geostatistical methods the optimal exploration 
grids have been determined. 

To solve the above problems there have been used ma.,y various integrated down-hole 
geophysical methods and probes, such as resistivity method with the probe A 1,95 M 0,1 N, 
M 0,1 N 1,95 A, A 0,1 M 1,95 N, three-electrode lateralog, gamma-ray log, and gamma­
gamma (density) log, SP log and thermometry. The hole-diameter (calliper log) and mud 
solution (drilling fluid) resistivity have been measured as well. 

Parallel of classical interpretation of the log diagrams, for a lot of problems as, 
correlation of the influence of the lateral effects, of mud solution, borehole diameter, 
detennination of the correlations between different parameters etc, the programmes INVZ-
1990, REZ-2-1990, STRARGRAPHCS-1986, GAMA-2C-1987, GEO-EAS-1969, SURFER-
1987, have been used. 

VENDI DHE ROLi I METODAVE GJEOFIZIKE 

PER QELL�IE-TE MIKROZONL\1IT SIZMIK 

Siasi K�iaj Qendra Sizmologjike, Tirane 

Mbeshtetur ne pervojen gati l O vje�e. te kryerjes sc punimeve te mikrozonimit sizmik 
DC Shqiperi,tregohet se vleresimi i rrezikut sizmik te lelcundjeve te forta siperfaqesore, DC 
nje shesh ndcrtimor, ndikohet nga tri falctore: veforite e vatrave te termeteve te fuqishem, rruga 
vater - shesh ndertimi dhe veyorite lokale te vcte she!lhit te ndertimit. 

Tregohet se per vleresimin e ketyre faktoreve dhe ndikimin e tyre ne karakteristikat e 
lekundjeve te forta, nje rendesi te dores sc pare, kane punimet gjeofizike, rezultatet e te cilave 
ne kuadrin e punimeve komplekse gjeologo -gjeofizike round te perdoren drejtpersedrejti ose 
terthorazi per kete qellim. 

Nen kete kend veshtrimi dallohen punimet gjeofizL'lce rajonale, re cilat perfshijne te 
gjithe kompleksin e punimeve gjeofizike (sizmike, gravimetrikc, elektrometrike, magneto­
metrike etj.) qe perdoren per sqarimin e ndertimit gjeotektonik ne thellesi te mjedisit ku lindin 
proceset termetor dhe Jc:11: ato perhapen. Nepermjet ketyre punimeve dall�en zonat e 
termeteve te forte (ne kompleks me punimet sizmotektonike) dhe veyorite e rruges nga vatra 
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tek shcsbi ndl!rtimor, ku studioben l!tundjet e forta. 
Njobja e kctyre faktoreve na lejon jo vet.em te percaktojmc karakteristikat e procesit 

tennetor por edhe te vleresojmc modifikimin e tij per hir te kushteve gjeotektonilce nga vatra 
tek sheshi i ndertimit, te ashtuquajturat kushte nentokesore. Kjo gje hen te mundur per­
caktimin e karakteristikave te procesit termetor ne sbki!mbinjte rxenjesor (ne siperfaqe ose ne 
thellesi) tc s�shit ndertimor. 

Nga :ma tjeti!r, dihet se rreziku sizmik i lekundjeve te forta paraqet oo vetvehte nje 
element probabilitar. �i rrjedhoje koba e pi!rcaktimit te tij lea rendesi te veyante. Ne kete kend 
veshtrimi, percaktimi i kotteridodbjes se lekundjeve re forta mund te hehet me nje fare shkalle 
besueshmerie po te njohim lubatjet ne kohe re parametrave te n4ryshem te fushave gjeofizike,
per rretb vatrave te termeteve te fuqishem. 

. . . .. . . 

Punimet komplekse lokale perfshijne kompleksin e punimeve inxhinjero - gjeofizike 
ne sbkalle relativisht te madhe (5.000-10.000), per studimin e prerjes gjeotektonike le sheshit 
ndertirnor, perfshire pervijezimin e bazamentit ose le shkembinjve rrcnjesor, si dhe ve�orite 
e ndertimit gjeologo - litologjik re prerjes se depozit�meve mete shkrifeta, qe shtrihen mbi kete 
bazament. Si metoda gjeofizike per ndertimin gjeometrik te prerjeve gjeotektonike perdoren 
kryesisht punimet elektrometrike (SE) te kombinuara me punimet e sizmikes se vogel dhe 
shpimet qe depertojne tej per tej depozitiinet e'"Sblcrifeta kuatem:ue. · 

Per pararnetrizimin e tyre perdoren matje gjeofizike ne puset e shpuar (karrotazhe 
elektrik. akustik. gama - gama, pus - siperfaqe, pus - pus etj.) te bashkerenduara me punimet 
e tjera gjeoteknikc ne labcirator ose ne terren. 

. Mheshtetur ne ketb dhe·ne proceset .teroklore te modifikuar, q! njihen per sbkembinjte 
rrenjesor, behet vleresimi i lekundjeve te forta siperfaqesore. 

· · · 

M_atjet inxhinjero - sizmollogjike lid.hen kryesisht me matjct eksperimentale per 
vleresimin drejtpersedrejti te lekundjeve te forta siperfaqesore, mheshtelur ne matje te fushave 
gjeofizike (matje te vetive elastike te 1rojeve) te ngjajshem me ata tennetor (vibrimet vetiake 
te trojeve ose mikrotermetet) dhe ne caste te v�aota me vete lekuodjet e forta te,termeteve te 
forte, re regjistruar ne kushte te ndryshme trualli (si rasti i termetit te 9. 1. 1988 M=5,4). 

Keto matje sherbejne njekohesisht edhe per kontrollio e vleresimeve analitike. 
Mbeshtetur ne pervojen tone per nukrozonimin sizmik te qyteteve: Vlore, Dunes. 

Shkoder, Tirane, Ko�e. Fier dhe Pogradec, tregohet roli i madh i metodave gjeofizike per 
kryerjen ne afate relativisht te shkurtera te punimeve te mikrozonimit sizmik. 

Tashme keto lloj punimesh jani! here nje praktike e zakonshme ne fushen e sizmo-
Uogjise inxhinjerike ne vendin tone. 

THE PLACE AND THE ROLE OF GEOPHYSICAL 

INVESTIGATIONS FOR SEISMIC MlCROZONING PURPOSES 

Based on seismic microzoning experience, gained during last ten years in Albania, it 
is shown that for seismic hazard assessment at a site following elements should be known: foci 
of maxim1;m expected earthquakes in the area surrounding the site, tra\'.el path features and 
local site conditions. 

In the framework of complex studies, carried out for this purpose, the geophysical 
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investigations are of primary importance including: 

1. Geophysical studies on the small scale (or regional scale):
Which includes all complex of geophysical methods (seismic, gravimetry, magnetorne­

try, electrometry etc.) for the investigation of deep structure of the media where earthquake 
0

foci are situated. Based on these data together with neotectonics and seismotectonics the foci 
of maximum expected earthquake, their seismic potential, the characteristics of strong ground 
motion, generated from these foci, and the influence of travel path properties on these strong 
ground motion can be determined as well strong. 

Such evaluation of ground motions is very important for the determination· of input 
motions at baserock level of a site (at surface or in deep). 

2. Time variation of geophysical fields:
It is knowq that sei�mic hazard has a probabjlistk m�g. That means that the

recurrence periods ofstrong.earthquakes and their strong ground motions are \'.Cry important 
for seismic hazard assessment at a site for different type of buildings and objects. for this 
purpose the variation in time of geophysical parameters around the foci of maximum expected 
earthquakes is very important, because it is not the same if a earthquake will occur once in one 
hundred years or once in thousand ,years. This problem is closely linked with earthquake 
prediction as well. 

3. Geophysical studies on big (local) scale:
Generally they includes engineering-geophysical investigations ore prospectings are

carried out in a scale from 1: 10.000 to 1: 5.000 and bigger ones. The main purpose of such 
studies in complex with engineering geological studies and geotechnical ones, is to complete 
in a short time geotechnical cross sections of the upper part of sof'.t Quaternary deposits above 
the baserock level. The main contribution belongs to such geophysical methods as small 
seismic prospecting, vertical electrical sou�i.,gs and boreholes to check up outputs of 
geophysical data. 

For the parametrization of these cross sections different kinds of geophysical logs (as 
electric, acoustic, gamma - gamma, down-hole, cross-hole etc.) combined with laboratory and 
in situ geotechnical investigations can be used. 

These cross sections can be presented by one dimensional geotechnical models (for 
horizontally layered media) or by two dimensional profiles. Based on these JD,odels and 
profiles, input motions at baserock level and different computing pr�ures, t,!le analytical 
evaluation of strong ground motion� at different levels (or at surface) can be made. For one 
dimensional approach two methods are in use: wave propagation method and Tomson - Haskel 
matrix. method, mean while for two dimensional appr�ach firtjte qiffereoce and.� element 
methods are in use. Recently a new approach based on method of integrµ) equation· is going 
to be implemented. 

4. Engineering·seismological investigations:
The main purpose of such investigations is the direct experimentai evaluation of strong

ground motion at surface level of a site based on: 
' - Shear waves velocities measurements for the determination of elastic behavior 

properties of soils through their acoustic impedances, · 
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- Microtremor me�urements for the determination of soil categories using Fµrie
spectra of their proper vibrations in elastic stage and highest response in frequency range, 

-Strong grcund motions records of medium and strong earthquake, which arc very rare
events (so, for a five years period of our strong ground motion network), only one earthquake 
w� recorded on free field conditions (that of January 9, 1988 with M = 5,4). 

Suda records !w been used for checking up the outputs of microzoning studies of 
Tirana .. 

Based on our experience for seismic microzoning of towns: Vlora, Durres, Shkodra, 
Kor�a. Pogradeci, Fieri and Tirana city, it can be shown the great importance of geophysical 
investigations to can:y out in shorter time such studies. The use of geophysical investigations 
for seismic microzoning purposes is now� common practice in our country. 

ZBATIME TE GJEOFIZIKES INXHINJERIKE 

NE NDIIL\IE TE PROJEKTIMEVE E STUDIMEVE 

GJEOLOGO-INXHINJERIKE 

Lutft Kaptlani Ndcrmarrja Gjeolologji-Gjeodezi, Tirane 

Paiaqit.:n shkurumisht rezultate: e studimeve gjeofizike - in:dlinjerike ne disa vepra 
_ kryesore indwtriale, hidrocnergjitike, hekurudhore etj. re projektuara e te ndertuara keto vitet 
e fundit ni! vendin tone. 

Ne Hidrocentralin e Banjes me perdorimin e sondimeve elektrike dhe te profilimeve 
sizmike te valeve te thyera u pcrcaktua trashi!sia c depozitimeve aluviale dhe ajo zhavorore 

· c sht.ratit re lumit ne zonen e ndertimit te diges, modulet e elasticitetit per depozitimet flishore
_ te_paleogjenit. ctj.

Srudimi i trasese hekurudhore Milot- Rxeshen - Klos me metodat gjcotizike u realizua 
qeogafazaeperpilimit teprojekt-idese deri ne�teprojekt-zbatimit ne vcprateodrysbme, 
si ura. tuncle, zona neshqitese etj. 

Sondimet elektrikc jane pecdorur me sukses edhc per nxjerrjcn e te dhi!nave te 
oevojs�per perpilimin e skemave strukturore � horizonteve te ndrysbm.e,perdeshifrimin 
e perberjes litologjike ti: shkembinjvc rrenjesoce dhe per trasimin e tektonikave shkeputese ne 
kuadrin e mikrorajonizimit sizmik te qyteteve kryesorc te vendit tone si Vlora. Durresi, 
Shkodra, Tirana, Kor� etj. 

APPLICATIONS OF ENGINEERING GEOPHYSICS IN AID OF 

PROJECTIONS AND STUDIES OF ENGINEERING GEOLOGY 

Here are shown shortly the �ngineering geophysical achievements in some of indus­
trial. hydroenergetical, railroad construction which were most recently projected in our 
country. Through the application of electrical sondings and seismic profiles with refracted 
waves, the tl-.ickncss of gravel alluvial deposits, in the zone of dam building, th� elasticities
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moduls for flysch deposits of Paleogene, slope stability etc. were determined at the Banja 
hydropower-station. The geophysical study of Milot - Rreshen - Klos railroad track, is 
accomplished from the first phase of project-ides till to project-application one, in various 
objects such as bridges, tunnels, land slide area, etc. 

The vertical electrical sounding are applied successfully in finding out the necessary 
data to compile structure schemes for various horizons, to determine tectonic lines, to detect 
covered rocks formation in the framework of seismic microzoning of main cities as vtora, 
Durres, Sbkodra, Tirana; Kor�a, etj. 

. ,;. .

STUDIMI KOMPLEKS. -
GJEOFIZIKO - HII)ROKIMIK 

I BURIMEVE KARSTIKE TE FUSHES SE BAJZES 
NE RRETHIN E SHKODRES 

Nexhip Maska 
Pellumb Haxhiu '. 
Gene Kallfa 

Ndennarrja .iiidiogjeologji, Tirane 
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Analizohen rezul\fltet e punil�e ko�!t� gjeofiziko - hidrokimike per studimin � 
dinamilces se levizjes se ujrave nentokesor� tp :�hnmeve karstike te fushes se Bajzes ne rrethin 
e Shkodres. Nepermjet studimit te rezultateve.te ari1llizave hidrokimike dhe te vetive fiziko -
kimike te ketyre ujrave,·te �apJes-� auteoi�s se gjurmuesve ambientale e atyre kolori­
metrike, vertetohet se burimet � derdhen ne k!tlsektor nuk kane lidhje midis tyre. Burimi 
i Syrit te Ragamit dallohet per cilesi n.ie te.larta sere tjeret '! �-··· Me ane te gjurmuesve kolbrunetrilc u vertetua se Liqcni i Hurdhanavc ka lidbje 
hidraulikevetemmeburimineSyrit teSheganit Trasimi i rruges nentokesore te ketij burimi 
u be me ane te rilevimit te perhapjes se fushes eleklrike natyrore. 

Ne studim jepet modeli fizik me optimal per rezervuarin nentokesor midis Liqcnit te 
Hurdhanave dhe Syrit te Sheganit, mbeshtetur ne rezultatet e punimcvc komplekse. 

Me ane te ketyre studimeve u arrit qe re krijohet nje perfytyrim i plote mbi origjineo 
· e burimeve, te gjykoliet mbi sektoret e v�ante�drenimitdheperzooen ebashkimit te ketyre

sektoreve. Per·burimin e Syrit re Sbeganit u trasua edhe rruga e tij nentokesore.

COMPLEX GEOPHYSICAL-HYDROCHDfiCAL STUDY 

OF KARSTIC SPRINGS TO THE BAJZA PLAIN 

OF SHKODRA DISTRICT 

The results of these complex geophysical - bydrochemical works are analyz.ed here 
for the study of the groundwater flow dynamic of karstic springs of the Bajza plain at the 
Sbkodra district The study ofbydrocbemical results and physical-chemical features of these 
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waters, the scattering of the environmental tracers aureole and the fluorescent ones as well, 
bears evidence to the fact that the springs that flow in this sector have no communication 
between them. The Syri i Ragamit spring for the higher features is distinguished. 

With the �d of fluorescent traces (Rhodamine B) it is proved that Llqeni tt:urdhanave 
has a hydraulic communication with Syri i Sbeganit spring only. Tracing of the underground 
path of this spring is made by means of the self�poteritial survey method. 

Here the optimal physical model of underground reservoir among Liqeni i Hurdbanave 
and Syri Sheganit is given based on the results inferred from these complex works. With the 
aid of these studies a clear idea about the origin of springs, bas been conceived as well as on 
:ibility to investigate different sectors of drainage and the connection area of these sectors as 
well. 
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ANALIZA KIMIKE E LANTANIDEVE 

�1E MOSTRA SHKEMBORE 

:ME FOTO:METRI TE El\-llSIONIT ATOMIK 

Ndennarrja Gjeof"izike, Tirane 
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Pranvera Dazo 
Alqiviadh �ullaj Fakulteti i Shkenave te Natyres, Universiteti i Tiranes 

Lantanidet jane grup elementesh me interes ne kerkimet gjeofizike e gjeokimike. Per 
natyren e ketyre kerkimeve, ku tipet e mostrave jane te larmishme dhe numri i tyre i madh, 
kerkohen metoda analitike te shpejta, me kosto te ulet, me ndjeshmeri dhe sakWsi te larte. 
Metoda e spektrometrise se emisionit atomik ne flake (SEAF) premton mjaft ne kete derjtim. 
Perdoret flaka acetilen - protoksid azoti (A-N) qe eshte mjaft efikasc per ngacmimin e 
elementeve refraktare. 

Me metoden e perdorur u arrir.en keto perfundime: 
1. Ne percaktimet e Ln me SEAF, rekomandohet: menjanimi i buferit te jonizimit. pasi

jep rrezatime shiritore interferuese; perdorimi i flakes reduktuese A-N dhe vija analitike 
spektrale e Ln jashte brezave te spektrave molekular CN. 

2. Vija I = 422,6 nm i pergjigjet emisionit te Ce dhe mund te perdoret per percaktimin
e tij. Per Tb rekomandohet te perdoret vija 535,1 nm. 

3. Saktesia e percaktimit te Ln me SEAF, sipas metodes se propozuar, eshte pergjithesisht
e mire. Ne disa raste rekomandohet rritja e sasise se most.res te marre per disgregim dhe 
perdorimi i metodes me shtese standartesh. 

4. Perpikmeria e rezultateve te fituara esbte ne rendin 5-10%. Ajo mund te konsiderohet
e kenaqsbme duke patur parasysh nivelet e perqendrimeve te Ln dhe perdorimin e flakes A­
N. 

5. SEAF eshte metode e sakte, e sbpejte, me kosto te ulet qe lejon percaktimin selelctiv
te Ln te veyante, prandaj mund te perdoret me sukses ne kerkimet gjeokimikc e gjeofizike. 

CHEMICAL ANALYSES 

OF LANTHANIDES IN. ROCKS 

BY ATOMIC EMISSION PHOTOMETRY 

Lanthanides, Ln, are an elements group of great interest in geochemical and geophysi­
cal prospections. To accomplish the requirement of applying the prospection method, it is 
necessary to use fast analytical methods, with low cost, high accuracy and precision. The flame 
emission spectrometry (FAES) is very good one, with C.}l/Np (A-N) flame, to excite 
refractory elements. 



Experimental Instrumentation and reagents 

The spectrophotometer type AAS-3 and Pye-Unicarn SP-9 are used, fitted with A-N 
burner (5 cm slot). 

A11 ins�lital J)arametefS _are.��sted Uf �tamA strai� worldnt curve through 
the origin with as high slo� i,s.: p9�i�le. . . J ;· , .: ·' -(,

All chemicals are reagent. grade Lo standard _s6lutibos are prepared ,with Lnp
3 

(KOCH-LJGHt 99,999%). The blank solutions are ptepated'tho. Their rrtatrii'tlthe same 
with the standard solutions. 

• · , · Interferences and analytical lines 

The ionization and spectral interferences are studied. We have used KCL as an 
ionization �uffer at 2% HCL. After many observations, we have looked out that KCL; alkaline 
and alkaline earth elements emitted band spectrum, which interfere the analytical time of 
lanthanides, so we don't use any ionization buffer. 

We have use4 a narrow range of standards, to increase the accuracy of the calibration 
curve·(with many calibration points). , · 

An investigation of specttal interferences have demonstrated that some of Lanthanides· 
emitted band spectrum, which is characteristics of the 'excited Lnp3 and Ln(OH)3• We have 
used A-N reducing flame, and have seen clearly the decrease of this effect and the increase of 
the intensity of Lo analytical lines (under these conditions Ln don't be oxited to Ln:z03). 

Some of the recommended analytical lines are interfered with CN band spectra. We 
have tried others analytical lines with minimal noise and without of �ir reciprocal 
interferences. 

Our results to Ce and Th differ from the literature. We found out that the line 42:?,6 nm 
of Ce is a most sensible one. 

We have observed the emitted intensity of 0, IO, 20, 50 and 100 ppm Ce (422,6 nm). 
There are two reasons, which confirmed that422,6 r.m is the Ce line.· 

a) If all the impurities of 0,00 1 % (we have used Ce02 99,999% to prepare standard
solutions) would be Ca, the above standard solutions would contain 0,0001: 0,0002: 0,0005 
and 0,001 ppm Ca, which are lower than the detection limit of Ca in FEAS. 

b) We have used this line in AAS with Ca HCL (= 422,7 nm, D = 0,25 nm, A-N flame)
and have obtained a strong absorbing signal, which is attributed to Ce. If it is attributed to Ca, 
it would be obtained clearly in A-A flame, where absorption is absent. 

Even applying standard solution of400 ppm Tb, it \VOOs not possible to observe the 
presence of Th at recommended lines. We have followed the emission spectrum of Tb in 380: 
680 nm with SCAN 2.5 nm/min and found out the line 535, 1 nm with high intensity ( compared 
to blank solution). This line has a linear relationship between Tb emission intensity and its 
concentration in standard solutions (till 10 ppm). 

The results of experimental measurements 

We ha�e tried the accuracy and precision of the analysis by two synthetic samples (ST-
1 with Lnz03 = 1 % and ST-2 with Lnz03 = 0,5 %) and two rack samples (11nrilineraftie(l 
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The discutation of the results 

The deviation X � P� ;ire yery �xna]J,_Every real value µ,,occur among this Qiapason 
(P = 9 5 % ) , which is another test of the accuracy of the determination ofLn by FEAS. This result 
is,confe�n,t by µte faci tqat t .. P <tlOb .� 2.,3. Sorqe results of the Ln(Eu,Er, Ho, Dy, and Th)
have uot been good. This attributed their lo.w c;oncentration in the samples Pr-12 and Z-1 (near 
their detection limit by FEAS). We recommend to increase the weight of the samples (to 5 time) 
and to _use µie method of standard addition. Tberesqlts would be good, which are confirmed 
by the results of ST-1 and ST-2 samples. 

Tpe precision of our results, according.to relative standard deviation. Sr, is 5-10%, 
which wold considered good for two reasons: 

a. the low concentration. levels of Ln.
b. the precision 5-10% in FEAS with A-N flame, wold considered good refractory

ele.�ents. ;;j. 

Conclusions 

1. In SEAF detennination of Ln. we recommend to neglect the ionization buffer,
because they interfere to Ln lines:.to use reduced A-N fl!lllle and Ln analytical lines free from 
refractory elements. 

. 2. The �tted signal of the line 422,6 nm is attributed to Ce, and can be used to 
determined iL We recommended the line 525,l nm to determine Th. 

3. The accuracy and precision of the L!,l by SEAF is relatively good. We recommended
to increase the weight of the samples and to use the method of standard addition to improve. 
the accuracy and precision • 

. 4. The p�ision of our results localized from5% to 10%. It would considered good with 
A-A flame and low concentrations of Ln in these samples.

5. SEAF method is a good one, with low cost, which can used successfully for selective
determination of Ln elements and can be used in geochemical and geophysical prospections.
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CANO LIMON OIL FIELD, 

COLUMBL\ - A GEOPHYSICAL CASE ffiSTORY 

Neville J. Mandelsoo Occidental de Colombia 

In 1980 Occidental commenced exploration activities in the Llanos basin of the 
northeastern Colombia. Exploration and production contrasts had been awarded for five 
blocks comprising 50.000 km2

• Between 1980 and 1983 over 4.000 lan2 of land and.river 
seismic were recorded and 32 exploratory and stratigraphic wells were drilled culminating in 
the discovery of the Cano C:.imon oil field (RRl.12 billion bbls). 

Drilling in the Llanos basin over the previous 40 years had met with only marginal 
success. Exploration had been mainly target at structures in the -western margin of the basin 
and adjacent ·thrust belt that were formed as a result of the Andean Orogeny (Middle miocene 
to recent). 

Tile Cano Limon field is associa_ted with c4>reviously unrecognized series of major NE­
SW tenting wrench faults of pre-Cretaceous age that extend across the northern Llanos and 
into Venezuela Reactivation of these ·wrench faults occurred dt1ring Late Cretaceous to Early 
Oligocene forming two major updip fault-block traps and associated drag folds. Oil generation 
and migration is believed to have taken place in the Late Eocene to Oligocene into reservoirs 
of poorly consolidated deltaic sandstones of Cretaceous to Oligocene age, at an average depth 
of2.315 m. 

For field development purposes, in 1985 a 30 seismic survey covering 140 km2 was 
recorded. Bin size was 25 x 50 m and a six fold stack was achieved. Following 30 migration 
a significant improvement in seismic data quality and fault resolution was realiz� compared 
to existing seismic control. 

While the main reservoir units have excellent lateral continuity overlying discontinu­
ous sands may contain significant stratigraphycaJly trapped reserves. Seismic attributes and 
broadband trace inversion processing have been used in an effort to characterize these 
reservoirs. 

N.JE RAST HISTORIK GJEOFIZIK 

FUSHA E NAFfES KANJO LIMON-KOLUMBIA 

Ne vitin 1980 Occidentali filloi Aktivitetet e kerkimit ne basenin Llanos te Kolumbise 
verilindore. Kontratat e kerkimit dhe prodbi.mit ishin dhene per pese blloqe qe perfshinin 
50.000 km2

. Gjate viteve 1980 deri 1983 u rregjistruan mbi 4.000 km2 profit sizmik ne stere 
e lumenj dhe u shpuan 32 puse kerkimi dhe stratigrafike, te cilet fr\1311 ne zbulimin e fushes 
se nafte.s Kanjo Limon (rreth 1,12 bilion barila ose rreth 200 milion ton). 

Sbpimi, per rreth 40 vjet me pare, ne basenin Llanos kishte � vetem ne suksese 
t�: pjese::hme. Kerkimi behej kryesisht ne strukturat e pjeses perendimore te basenit dhe ne 
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brezin mbulesor fqinj, (I! ishin formuar si rezultat i orogjenit te Andeve. 
FushaeKonjoLimon shoqerohet nga nje sere prishjesh hedhese te medhame drejtim 

VL - JP, te moshes para kretake, qe shtrihen kryq Llanosit verior deri ne Venezuele, te cilat 
me pare nuk njiheshin. Riaktivizimi i ketyre prishjeve hedhese ka ndodhur gjate kretakut te 
sipenn deri ne oligocenin e poshtem, duke fonnuar dy kurthe te medhenj ne blloqet e ngritura, 
·ne prishje dhe strukturat zvarritese shoqerilese. Gjenerimi dhe migrimi i naftes mendohet se
ka ndodhur ne eocenin e hershem, deri ne oligocen, ne rezervuaret ranor deltaike te
�mentuar dobet, te moshes kretake deri ne oligacen, ne nje the11esi mesatare 2.315 m.

Per qellimet e zhvillimit te fushes se naftes ne vitin 1985 u kryen vrojtime sizmike 30,
qe mbuluan 140 km2

• Pennasat e rrjetit ishin 25 x 50 m dhe u arrit mbulimi gjashte fish. Duke
kryer migrimin 30 u arrit nje permiresim i dukshem i cilesise se te dhenave sizmike dhe i
dallimit te prishjeve ne krahasim me te dhenat sizmike ekzistuese.

Ndersa njesite kryesore te rezervuarit kane nje vazhdimesi horizontale shume te mire,
ranoret e mbivendosur me mosperputhje round te pennbajne rezerva te medha te kurthezuara
stratigrafikisht. Ne perpjekjet per dallimin e ketyre rezervuareve u perdoren atributet e sinjalit
sizmik dhe inversioni ne brez te gjere i kanalit sizmik.

, 
' 
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Philippe Julien 
Srefan Ka�ulini · 

I. Introduction 

"·' 
f • 

2D PRESTACK 

DEPTH· MIGRATION 

TOTAL-CFP 
f ,, • "' 

I • 

The aim of seismic data processing is to help the interpreter to gain a better or easier 
understanding of the sub�-urface from seismic data study; In 1his approach, a very important 
stage is probably migration, a process which reduces wave propagation effects. Prestack depth 
migration is the ultimate in structural 20 processing. It is a good way to produce a correct 
image of the subsurface it the presence of strong lateral velocity variations when the concept 
of common mid - point breaks down. Imaging seismic reflectors of complex structures is 
accomplished satisfactorily by the finite - difference method. Really, when lateral velocity 
inbomcgeneities are considered, particularly when velocity changes are rapid. the finite­
diffcrencc method becomes the most convenient and natural way to deal with these compli­
cation (Clearbout and Doherty, 1972: Schultz and Sherwood. 1980). 

The 20 shot - geophone prestack depth migration (Denelle et al., 1985, 1986) proves 
to be effective and affordable on synthetic and real data where after stack migration fails to give 
a proper image. However this requires prior knowledge of the propagation velocities i.e. the 
shape and interval velocities of each layer. Now, all authors agree to say that the most 
important input infonnation for depth migration procedures is the velocity distribution. 
Generally, this infonnation is only approximately known, and errors in the migration output 
due to errors in the velocity input occur in a lot of practical applications. So the following 
paradox has to be faced: performing a rnrrect prestack depth migration requires that the main 
features of the resulting seismic section m terms of layer geometry plus the interval velocities 
within each layer be input as processing parameters. Faye and Jeannot (1986) proposed a 
specific procedure to solve this problem. This procedure refines the velocities using depth 
focusing analyses. Such an approach had already been introduced by Doherty and Clearbout 
(1974) al'ld by Yilmaz .a1d Chambers (1984) for tune migration. The influence of velocity 
errors on the focusing a�cts of migration ha been theoretically studied by De Vries and 
Berkhout (1984). More recently, some new developments have been derived by Julien et al. 
(1988) who proposed a depth continuous velocity analysis method based on an automatic 
picking of all the relative maxima of the whole focusing 30 block computed over an entire 
sdsmic �. In 1990, we developed some equations to update the velocity model in the case 
of dipping layers. 
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The method presented here os only valid, 2d data. If the geological structure is not 
cylindrically symmetric; waves are reflec�dby structures outside of the vertical plane (defined 
by the seismic iine at the surfac.::), and thm ·introduces artifacts in the migrated sections. In
this case, reflections coming from out,;ide the vertical plane will interfere With the one 
propagating vertically. Moreover, the velocity estimation wiU be perturbed by errors intro­
duced in the geometry of the problem. These troubles could disappear if the problem was 
processed as a three dimensional one. The last pan of this report will be concerned by 30
prestack depth migration. 

The program which ha<; been developed is a (s, g) migration. It is based on two main 
features. 

- The extrapolation stage estimates the wavefield that would have been recorded at
sevei;al depths in the subsurface if each sh�t and receiver had been located at these depths.

- The imaging prindple, making use of all these wave fields, is used to derive the value
of the migrated wavefield at all the extrap(!lated depths in the subsurface. 

2. Focusing �alyses
· 2. a. 'the interest of f'ocusing analJscs.

Migration requires prior knowledge of Lite propagation veloci.ti� i.e. the shape and
interval velocities of eac::b stratum. Tb� dell.led vatjations in each layer need not to be known 
as long as the tr�nd� are dcscri� torrectlt. · 

A specific procedur� (i.e. the computation if focusing planes) bootstraps ourselves out 
of this vicious circle. Fo(;us;_ng analyses _(Yilmaz and Chabers, 1984), (Faye and Jeannot.

1986), (Denelle et al.� 1987), (Julien et al., 1988) constitute a good tool to cm-rect velocity 
errors. Therefore, an iterative approach where .the interpreter tries to update his model by 
looking at the output depth section is used fur refining the macro velocity mode!. This phase 
is the most important one. It uilows the .nterpreter to introduce inco the system all the 
knowledge he has on the urea in order to achi�ve the best result. This may include all after stack 
migrated sectiorMi., velocity analyses, well logs and VSP with or without offset. 

It has been shown on synthetic and real data that the scheme converges to the correct 
solution. 

2. b. Definition of focusing analySG

During the field recording, the sourc�s and the receivers lie at the surface -or near the 
surface, in the case of marine acquisition-. After the sources (and the geopbones) have been 
downward continued (along the depth axis Z), offset zero: focusing has started. We define a 
new referential where downward continuati>n is reduced to focusing: the propagation tile T 
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is transformed into retarded tile Tr = T + 'llV. 
When both sources and receivers have been downward continued to the exact depth of 

the reflector, using the exact propagation velocity, the energy is perfectly focused at zero offset. 
The stacking process implicit in the prestack migration is optimal. Starting with surface 
recorded data in the (geophone, time) plane, the downward continuation process progressively 
fills in the cube (geophone, time, depth). For a given shot point. a focusing analysis is defined 
as the result at zero offset of the extrapolation of all the data at each depth and each time. 
Focusing takes place at the maximum of the wavefield. 

2. c. Use of focusing analyses

When migration is carried out with the exact velocity, the focused energy is located on 
the imaging line. The imaging line is the geometric line corresponding to the imaging 
condition (T = 0 or Tr = ZJV). At a downward continuation depth shallower than the exact 
depth, focusing is incomplete. At a depth grearer than the exact depth. the energy defocuses. 

lf prestack migration is performed with a velocity Vmig greater than V, two.comple­
mentary phenomena take place: 

- the diffraction operator focuses the energy at a greater rate than expected: complete
focusing is obtained at a shallower depth Zfoc th.m the actual depth Zreal; 

- the depth migration images the reflector at depth Zmig greater than the actual depth
Zreal. 

If migration is carried out with a velocity Vmig lower than V, we observe the opposite 
effects. 

It can be shown that: . . ... 
Zreal - Zmig = (Zfoc - Zmig) / 2. . ,. 
This equation is valid for small offsets and horizontally stratified medim This 

approximate relationship tells us where to pick the actual depth of the reflector: half way 
between the focusing and migration points. 

A global strategy can be used to modify the velocity model. Not all the )ayers are 
considered at each iteration. A layer stripping approach is used to suppress first the effects of 
the shallower layers. This means that the first model may be as simple as a one layer model 
to image the first reflector. When the user is satisfied, this layer is frozen, with all its 
parameters. Then another velocity layer is created below. This is repeated down to the bottom 
of the model. This approach is motivated by the physics of propagation. Of course, if we start 
with a good velocity model, less iterations will be necessary to converge towards the final 
correct macromodel. 

ill. Continuous velocity analvsis: 
derivation or the new velocity 
field for dippin:: layers 

1. Goal or the method

Until now, few focusing analyses were computed and the interactive picking of relative 
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maxima (on some focusing planes) was made difficult by the poor density of analyses. 
Therefore, it was difficult to achieve geological coherency by correlating the horizons from 
one analysis to the other and too simple velocity models were obtained. Moreover, the manual 
picking of maxima was time consuming and tedious. 

The aim of this research is to provide a faster and more accurate method for refining 
the macro velocity model. First, the most representative maxima of all the focusing planes are 
automatically picked in the whole tree - dimensional focusing block and gathered in paths. 
Hence, lateral velocity variations are better described and iterations are faster. The geophysi­
cists updates both the geometry of the interfaces and the interval velocities (between these 
interfaces). Hence, be bas the possibility to achieve a better interpretation by using compre­
hensive velocity horizons. Io such a way, the full prestack depth migration ability to take into 
account lateral velocity variations is completely used. Besides, multiples may be directly 
discriminated. 

This research had been initiated in 1988 (Julien et al., 1988). In the automatic picking 
developed in 1988, each point of a path was the real maximum of an energy spot This was not 
good: as a matter of fact, it has been proved that the maximum of a focusing spot is not exactly 
located on the imaging line. This is due to the paraxial approximation of the wave equation 
that is used in the computation of the focusing planes. As a result, the first automatic picking 
we have implemented was giving noisy paths with a high frequency noise and the new velocity 
model was equally noisy. In order to remove this problem, we have developed a new method 
for picking automatically the relative ma:dma of the 30 focusing cube (Shot Point, Zmig., 
Zceal - Zmig). In this new method, a point of a path is not necessarily located at the maximum 
of a focusing pick and we emphasize the continuity of the shape of focusing spots, the 
continuity properties and the likelihood of die paths. 

2. Presentation of the new method

First, we assume that analog a same path, focusing spots have almost similar shapes. 
Second, we assume that the amplitude of the spots and the dip of the reflectors vary 
continuously in a pa�h. We search the longest paths which best satisfy these a priori. A Markov 
field based approach is used to find smooth paths connecting focusing spots in the whole 30 
focusing block. 

2. a. Modeling of the spots

The modeled spots are centered on the local relative maxima. Each focusing spot is 
characterized by 6 parameters: the 2 coordinates of its center, its orientation p, 2 indicators 
of spread and its global energy M. 

This modeling bas been chosen because it allows to evaluate the energy spots and to 
compare different focusing picks. However, this gaussian modeling is not perfect: gaussian 
surface cannot be fully observed on the data. As a consequence, M is unknown. That os why 
we chose to adapt truncated gaussian surfaces. 

For each spot, we adjust in a window the best gaussian to the data through an iterative 
way. Enlarging the size of the window, we compute the 6 parameters of the gaussian shaped 
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sun'�ce-.thai minimize the di$�e: (;in��- Sl'� of KulJl)� betw¢en.tbe'.obs�e<hndJbc 
computed data. The Kull back dista,nce is well �tl;d. to measure :the difference between 2 
·gavssian laws .. In the case of 2 dis.t.ributions p

1 
and p

2
, the Kull bade distarrce � (P,� p2) is defined

by.

where: 

\(p1,P2> = Max[l(pl'p2
)• l(p2,P 1)l 

. . . . P1(u) .
· · l(p

l
'p2

) 1p
1
(u)Log ( ------ ) du

. PiU) 

2.b. Bayesian determination of the path 

At this stage of the computation, the dataset is composed of several gaussian shaped 
surfaces in a 30 focusing block (x,y .z). x,y and z may be respectively the migration depth, the 
depth error and the shot axis for instance. 

At each location s of the cube, we define a 30 pointer w = (a,b ). Ifs belongs to a path, 
a and b are the coordinates of the next point of the considered path '(i.e. the point of the 
considered path belonging to the next focusing plane). Ifs does not belong to a path, a is fixed 
to 0. A path is a set of pointers. A solution of the problem is a set of paths. 

For each set of paths, a global energy function U(w,g) is computed. This real function 
Ude-pends 011 the data g and on the unlcno\\'DS w. We recall that the data are now composed 
of the modeled spots. U is the cost function computed with the available a priori knowledge. 
This energy may be used to derive a probability distribution P(wlg). It can be shown that 
maximizing the global probability density P corresponds to maxinuzin·g all the local 
probabilities defined in subsets of the whole focusing cube (this is the definition of a Markov 
field). The a priori knowledge i� composed of several simple ideas such as: 

1. The probability of a path is large if the average energy of the different 20 gaussian
spots of the considered path is large. 

2. The probability of a path is large if the considered path is continuous.
3. The probability of a path is large if the flexibility ( a measurement of the spatial

oscillations) of the considered path is low. 
4. The probability of a path is large if the focusing spots have similar shapes.
5. The probability of a path is large if the there is no crossing with another path.
6. The probability of a path is large if the there is no sudden change in the direction of 

the considered path. 
All these criteri� have been implemented. Now, they are fixed. The weights given to 

these criteria have been optimized to provide the best possible results on the preliminary tests 
with real data. As a consequence the number of the parameters is minimized so the use of the 
program is easy. 

Finally, only the paths greater than a given length or defined by large spots (gaussian 
surfaces corresponding to a large amount of energy) are selected. 
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ANALIZAT E A!\1PLITUDAVE, 
ZGJEDHJA E RREGJISTRIMEVE 

DHE MIGR™I PARA MBLEDHJES 
I TE DHENAVE TE REFLEKTIMEVE 

TE THELLA SIZl\fiKE 

A. Bitri,
D. Rappin,

Ecole et Observatoire de Physique du Globe, Strasbourg, France
" " " .. " " 

J. M. Marthelot .. .. .. .. " 

Aspckti jo i vazbduar i reflektimeve te thella te kores, ne prerjet sizmike te mbledhura 
te profileve franceze ECORS n2, lea �uar ne studimin e regjistrimeve faktike (origjinale), ne 
grupimet me amplitude te vcrtete te pikave te plasjes. Ne perpiqemi te nxjenim infonnacione 
plotesuese drcjtpen:lrcjte nga grupet e piasjeve ncpermjet analizes se bollesishme (te 
dctajuar) te amplitudave dhe permbajtjes frekuenciale te te dhenave. 

Per �do grup plasjesb eshte percaktuar nje lakore statistikore e varesise se amplitudes 
nga koha. Eshte supozuar (pranuar) se kjo lakore esbte shkaktuar nga kombinimi i zhurmavc 
te mjcdisit (me amplitude konstante), energjia e shpemdarc (e quajtur zhurma e burimit) dhe 
hyrjet (valet) e retlektuara (nc zonen e tyre te Fresnel it). Ky supozim �on ne modelin e lakoreve 
te shuarjes nq,ermjet nje funksioni qe varet kryesisbt nga dy parametra: 

- faktvri i shpemdarjes gjeometrike,
- faktori Q i sbuarjes fizikc te duksbme.
Modelimi u be me model sbume - shtresor dbe jep tre prerje:
- prerjen e kohes se shpemdarjes gjeometrike,
- prerjen e kohes te faktorit Q,
- prerjen e kohes se sbuarjes mbetese (diferenca midis amplitudes se vrojtuar dhe asaj

te modeluar). 
Ne kete prerje kobe bebet e mundur te nxirren ne pab disa njesime strukturore qc nuk 

sbfaqen ne prerjet e mbledbura. Prerja e sbuarjes mbetese mund te interpretobet si prerje 
e retlektuesbmerise po qe se njc koeticient rctlektimi mund te sboqcrobet me nje ngjarje 
reflektimi. Ky studim lejon kompensimin e sbuarjes nc re dhenat nepcnnjet nje funksioru 
analitik. Pcrpunimi cshte pcrsbtatur mire per te dhenat e retlektimeve te tbella sizmike, duke 
ruajtur amplirudat relative nc kohe dhe zhvendosjes (ofsetin), ne te kundert me rastet kur 
zakonisbt pcrdoret AGC. (Kontrolli automatik i perforcimit KAP). Kjo siguron grupet e 
plasjeve me kontraste te mira ndermjet sinjalit dhe zhurmes. Ky kontrast mund tc permiresohet 
me nJibmen e tiltrit frekuencial dhe te reduktimit automatik te amplitudave (nc rastet kur 
zhunnat lokale jane shume re fuqisbme). 

Per profile sizmike me MVR procedura e mbledhjes CMP (sipas pikes se pcrbashket 
te mcsil) mund te mos persbtatet mire per shkak: se: 

• kualiteti i grupeve re plasjeve esbte sbume i ndrysbueshem;
- �1gjarjct reflektuese j�e supozuar te kene sbtese kobe normale biperbolike re
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vazhdueshme; 
- zgjatja anesore e CMP (mblcdhjes me pike mesi te �ashket) ne kufijte e pjerrct. me

. qe gi!rshctet e regjistrimit qe perdoren janc te gjata; 
- shtesa nonnale e kohes eshtc nje procedure zgjedbesc e pjerret
Per keto arsyc. mete dhenat e ECORS, eshte zbatuar nje tnel'gim ne thcllesi para

mblcdhjes, qe konsiston ne tre procese (operaclone): 
- ekstrapolimi poshte (ne thellesi) i fushcs valore tc regjistruar;
- llogaritjet e kohes se kalimit ne nje drejtim (vajtje) nga burimi tek ¢0 pike ne mjedis;
- zbatimi i kushtevc te imazbit (paraqitjes). ·

Zhvendosja fazore plus korrektimi perdoret per ekstrapolimin ne thcllesi te fushavc
valore te rregjistruara dhe metodat e diferencavc te ·fund.me perdoren per te llogaritur kobcn 
e·kalimit vetem ne nje drejtim (t.). Kushtet e imazhit (paraqitjes) jane nxjerre ne-pcrmjet 
sbumezimit te fushes val ore te ekstrapoluar me cxp(i.) nc fushen hapesire-frckueoce. Hyrjct 
ne kete proces jane grupet e pikavc re plasjes, pas rimbulimit te amplitudes nepcrmjet zbatimit 
re nje funksiooi analitik dhe nje makromodel te sbpejtesive, i fituar nepcrmjet modclimit me 
metoden e diferencave te fundme, kohet e hyrjeve te ngjarjeve reflel-tuese ne grupet e pikave 
te plasjes. Dal jet jane grupet e plasjeve te merguara ne thellesi. Paraqitja e CRG (Common 
receiver gather = grupet me pranim te perbashket) pas mergimit tregon per kualitetin e 
rezultatit: me nje makromodel te sakte (korrekt), te gjitha ngjarjet horizontalisht. Analiza e 
CRG tregon se gabimi ne modelin e shpejtesise eshf me pale se 5%. Gjithe plasjet e merguara 
nblidhen me nje algoritem te pedbuar dhe japin direkt njc prerje thellesie te merguar, qe 
paraqet me shume informacion se sa prerja klasike e mbledhur ose prerjet c merguara pas 
mblcdbjes per koren e mcsmc, ku sbtriben objektet tona. 

AMPLITUD.E ANALYSIS, 

RECORD SELECTION AND PRESTA CK 

MIGRATION OF DEEP REFLECTION SEISMIC DATA 

The discontinuous aspect of deep crustal reflections on stacked seismic sections of the 
french ECORS profiles has led us to study of original records. toe true amplitude sbct point 
gathers. We try to extract complementary information directly from the shot gathers by a 
detailed analysis of the amplitudes and the frequency content of the dau. 

For each shot gather one curve of the amplitude versus time is statistically determined. 
This curve is assumed to be due to a combination of ambient noise (constant amplitude). 
scattered energy (called source noise) and reflected arrivals (on their Fresnel zone). This 
assumption aliows the modelling of the attenuation curves by a function depending upon two 
parameters: 

- the geometrical spreading time section.
- the Q factor of apparent physical attenuation.
The modelling is done with a multi-layers model and yields three sections:
- the geometrical spreading time section.
- the Q factor time section,
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- the residual attenuation time section (difference between observed and modelled
amplitude). · · · 

. 
It is possible in thls time sections to point out some structural imits' "thit do iiot �ppear 

on the stacked section. The residual attenuation section�an be interpreted in term of retlecjvity 
secticn it one reflection coefficient c:iri be associatecf with one 'reflection event This study 
allows the compensation of the attenuation in� data by ari analytic function. This processing 
is well adapted to deep reflection seismic data 3$ it preserves the relative ampiitude in the time 
and offset, in contrast with the AGC usually' �lied. It provides shot gathers with good 
contrast between signal and noise. This contrast can be improved by afrequenc:y filtering and 
an automatic amplitude reduction (in the case of strong local noise). 

For the deep reflection seismic profiles the CPM stackins ptocedure may not be well 
adapted because: 

- the quality of the shot gathers is quite variable,
- the reflection events· are assumed to ba,,e continuous hyperbolfo move out,
- the lateral smearing 'of the CMP on dipping reflectors is large since the recording

spreads used arc long, 
- normal move out is a dip selective proccd�.
For these reasons. we apply to ECORS <lata a prestack depth migration that consists 

on three operations: •· · 

- downward extrapolation of the recorded wave field,
- computation cf �-one way travel ti�e from the source to each point� the inedioin,
- application of the imaging condition.
The phase - shift plus correction is used for the downward extrapoiatiori of the recordecf

wave field the fmite differences method is used to compute the one way travel times (t). The 
imaging condition is carried cut by the multiplication of the extrapolated wave field by exp(i) 
in the space - frequen.:y domain. The inputs to this process are the shot point gathers, after the 
recovering of the amplitude by the application of an analytic function, and a macro model of 
velocity obtained by modelling, with a finite differences method, the arrival times �f reflection 
evepts on shot point gathers. The QUtputs are the depth migrated shot gatbeIS. Images ofCRG 
(c<Jnunon receiver gather) after migration indicate the quality of the result: with the correct 
macro model an events are aligned horizontally. The analysis ofCRG shows that error on the 
velocity model is less than 5%. All migrated shots are stacked with a weighted algorithm and 
yield directly a depth migrated secti9n that presents mor.e information than � classical 
section or the post stack migrated sec&ion for the µtlddle crust where our wgets lie. 
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ANALIZA E TRASESE SIZ�llKE KOMPLEKSE 

DHE INTERPRETTh1] STRATIGRAFIK: 

SHE1\1BULLI I BASENIT TE RAGGATT-IT 

(PLATOJA KERGUELEN) 
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Fatmir Fezga, Ecole et Observatoire de Physique du Globede Strasbourg, France 
Bernard Fritsch " " " " " 

Platoja Kerguelen, nc jug te Oqeanit Indian, eshte nga strulcturat me tc medha 
nenujore te Oqeanit Boteror. Ajo shtrihet rreth 2.000 km VP - JL midis.46°J - 64°L dhe 63°J 
- 90°L, me gjeresi mesatare 450 km.

Plateja Kerguelen lea qene e ndarc ne dy pjese (fusha), pjesa veriore me thellcsi mesatare 
1.000 m e  mbihedhur nga ishujt Kerguelen dhe Hear Mac Donald, pjesa ju gore, ndermjet 57°J 
dhe 67°J, ku thellesia ndryshon nga 1.000 - 3.000 m. Kjo permban (pcrmbledh) baser.in e 
Ragatt-it, nje basen i gjere sedimentar me trashesi mbi 3.000 m. Njohja e ketij baseni 
mbeshtetet kryesisht mbi te dhenat sizmike te valeve te reflektuara me mbulim shumefish. Ne 
mbulesen sedimentare jane dalluar shume sekuenca depozitimesh, qe jane grupuar ne dy 
megasekuenca: megasekuencat e kretakut dhe paleogen neogenit. Eshte propozuar nje model 
sbpejtesish akustike, valet e te cilave lekunden nga 1,65 km/sek ne 3,3 km/sek, nga tavani ne 
bazen e sedimenteve. Pre kosen akustike eshte zgjedhur njc shpejtesi qe ndryshon nga 3,8 km/ 
sek nc 5 km/sek. 

Ne basenin e Ragatt-it gjate vitit 1988 u shpuan dy puse te thella te vendosura ne 
thellesine 748, ne krahun perendimor re pellgut, dhe ne piken 750 te krahut lindor. I pari arriti 
rrjedhjet e erroduara te Haves, kurse i dyti arriti koren bazalitike. Te dhenat e puseve lejuan 
te saktesohen origjina e platese dhe evolucioni i saj. 

Pre puset ne pikat 748 dhe 750 duke perdorur shpejt!site e fituara nga matjet e 
drejtperdrejta ne lcampione ose nga diagrafite e puseve, jane llogaritur trashesite sizmike 
sintetike. Matjet e shpejtesive me lcampione jane korrigjuar per "dekompaktesimin" duke 
perdorur nje ligj te varesise eksponenciale te porozitetit me thellcsine. Keto korrigjime u be 
e mundur te kalohen ne pusin 750 nepennjet diagrafive. Trashesite sintetike te llogaritura 
mbi bazen e matjeve te korrigjuara lejuan qe te dhenat e thellesise te shnderrohen ne te dhena 
ne kohe per ¢0 pus. Ne vazhdim u be korrelimi midis prerjeve sizmike dhe kolonave litio 
- stratigrafi.ke te pcrshkruara sipas te dhenave sizmike. Ky proces beri te mundur indetifikimin
e reflektimeve sizmilce qe u korrespondojnc ngjarjeve re shenuara litologjike, te vrojtuara ne
kolonat sedirnentare.

Per ta pcnni.resuar tablone sizmike dhe per te nxjerre sa me shume informacion prej 
saj u benc perpunime sizmi.ke, qe ruajne njc brez te gjcre frekuencial dhe nje analize e trasese 
komplekse sizmike. Ne vazhdim paraqitja me ngjyra e prejreve te atributeve lehtesoi 
ndjekjen e variacioneve te karakteristikave sizmilce midis dy pjeseve te puseve. Me tej, 
llogaritja e pseudo- logut te shpejtesise mbi bazen e traseve sizmi.ke me amplitude re ruajtur, 

.. : ....... .. �-· .;"!"� 
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l)etj � mundur vleresimin e variacioneve t.e impendanc�s akustike dhe ndjekjen e inversionit 
, te s�pejt.esive gjate basenit 

lnterpretimi i atributeve te trasese sizmike komplekse dhe t.e prerjeve te pseu­
dosbpejtesive, krahas traseve sizmike konvencionale solli ne rezultate plot.esuese. Ngjarjet 
si�e. duke sbprebur nje ndodhi litostratigrafike, u ndoqen nga perendimi ne lindje gjate 

· gjithe basenit te Ragatt-it. U indetifikuan tete sekuenca t.e depozitimeve duke studiuar lidhjet
nqermjet reflektimeve sizmike dhe karekteristikave t.e tyre. Variacionet e amplitudave, te
frekuencave dhe te sbpejtesise u ndoqen ne sekuenca te ndryshme sizmike. Keto variacione
u kthyen ne variacione litilogjike. Ky interpretim statigrafik lejoi qe nepermjet ekstrapolimit
bapsinor t.e infonnacionit gjeologjik. t.e marre nga puset, t.e percaktohen cilet sedirnentare dhe
diskordancat qe kane percaktuar historine tektonike dhe evolucionin sedimentar te basenit.
Keto rezultate kane lejuar t.e shpegohet diferenca e sedimenteve te kretakut t.e pjeseve lindore
e �rendimore te basenit me dy episode te riftimit, i pari, ne lindje t.e basenit, qe ka mbaruar
prej 88 milion vjetesh dhe i dyti, ne perendim te basenit, qe ka mbaruar prej 66 mil ion vjetesh.
Kjo ndodhi e fundit eshte e lidbur qarte me shfaqjen e nje grabeni t.e gjere (grabeni i 77° ne
iindje) qe shtrihet mbi 500 km mbi kufirin perendimor te basenit te Ragattlt, ne nje drejtim
veri • jug.

ANALYSE DE LA TRACE SISMIQUE COI\-lPLEXE 

ET INTERPRETATION STRA TIGRAPIDQUE: 

EXAMPLE DU BASSIN DE RAGGATT 

(PLATEAU DE KERGUELEN) 

Le.pleteau de Kerguelen, dans le sud de l'ocean Indien, est rune des plus larges 
structures sous - marines de rocean mondial. il s'etend sur environ 2.000 km dans une 
direction oord - ouest sud - est entre 46°S - 64°E; sa larguer moyenne est d'environ 450 km. 

· .L' ori gir.e et la strucrure du plateau de Kerguelen a fait l 'ob jet de nombreuse etudes et plusieurs
. hypQtheses or.t ete formulees; selon les auteurs il pourrait etre le resultat d'un soulevement

ttietmiques de la croute oceanique, d'une croute continentale amincie lors d'un processus de 
rifting ou d'un volcanisme intense en limite de plaques lors de la separation de l'Inde, de 
l 'Australie et de I' Antractique. 

Le plateau de Kerguelen a ete di vise en deux domaines: la partie nord d' une profondeur 
moyenne de 1.000 rn. surmontee par les iles de Kerguelen et Hear Mac Donald; la partie sud, 
entre 57°S et 64 °S, ou la profondeur varie de 1.000 m a  3.000 m. Cette partie contient le bassin 
-0e Raggatt, un large bassin sedimentaire de plus de 3.000 m d' epaisseur. La connaissance de 
ce -bassin repose pour l' essentiel sur des donnees de sismique-ref!ection rnultitrace. Sur ces 
coupes sizmiqires, le socle acoustique a ete deiini comme la reflexion organisee la plus 

1profoocfe. Plusieurs sequences de depot ont ete reconnues dans la couverture sedimentaire et 
ont ete groupees en deux mega.sequences: les megasequences d'age Cretace et Paleogene­
N:eo�ne. Un modele de vitesse acoustique dont les valeurs varient de 1,65 km/s a 3,3 km/s du 
toit a la base des sediments a ete propose. Pour le socle acoustique uue vitesse varient antre 
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3,8 km/s et 5,0 km/s a ete propose. 
Deux forages profonds ont ete realises en 1988 dans le bassin de Raggatt (Ocean 

Drilling Program, Leg 120); ii s'agit du site 748 sur le flanc ouest du bassin et du site 750 sur 
le flanc est. Le premier a atteint des coulees de laves erodees et le second a atteint le scole 
basaltique. Les donnes de forage ont permis de preciser l 'origine du plateau et son evolution: 
le plateau s'est mis en place a l' Albien (110 Ma) !ors de larges epanchements de laves 
basaltique. Apres un episode d' erosion les basaltes ont ete recouvert par des sediments de 
milieu fluviatila. Au Cenomanien la sedimentation devient franchement marine et la 
profondeur s'accroit jusque 1.000 - _2.000 rn a !'est du bassin. Par contre l'ouest du bassin 
derneure sous une faible profondeur d'eau jusqu'a la fin du Maestrichtian. Depuis la fin du 
Paleocene la sedimentation devient cornpleternent marine sur !'ensemble du bassin. La 
dissymetrie de la sedimentation au Cretacee entre !'est et l'ouest du bassin pose le probleme 
de la correlation et du suivides sequences a travers le bassin. De plus, une inversion 
d'irnpendance acoustique a ete mise en evidence sur !es flancs ouest (site 784) et est ( site 750) 
du bassin. Cette inversion d'irnpendace n'est pas habituelle dans le milieux sedimentaires 
marins pour Jesquels la vitesse acoustique et la densite des sediments augrnentent generale­
rnent avec profondeur. 

Des traces sismiques synthetiques ont ete calculees aux sites 748 et 150 en utilisant les 
valeurs de vitesse obtenues par mesures directes sur les carottes ou par diagraphie dans les 
forages. Les mesures sur carottes ont ete corrigees de la "decompation" en utilisant une loi de 
variation exponentielle de la porosite avec la profondeur. Ces corrections ont pu etre calees 
par lcs diagraphies au site 150. Les traces synthetiques calculees a partir des mesures ainsi 
corrigiees ont permis de relier donnees - profondeur aux donnees - temps en chaque forage. 
Par la suite la correlation entre les coupes sismiques et les colonnes litho - stratigraphiques, 
decrites apres forages, a ete faite. Cette operation a rendu possible !'identification des 
reflexions sismiques correspondant a des evenements lithologiques remarquables observes 
dans la colonne sedimentaire. 

Afin d'ameliorer !'image sismique et d'en extraire plus d'information un traitement 
sismique conservant un large spectre frequentiel et une analyse de la trace sisrnique complexe 
ont ete effectues. Par la suite, la presentation en couleur des coupes des attributes a facilite le 
suivi des variations des caracteristiques sismiques entre les deux sites de forage. De plus, le 
calcul des pseudo - logs de vitesse, a partir des traces sisrniques en amplitude preservees, a 

·rendu possible !'estimation des variations d'impendance acoustique et le suivi de !'inversion
de vitesse a travers le bassin.

L' interpretation des attributs de la trace sismique complexe et des coupes de pseudo­
vitesses, en plus des traces sisrniques conventionnelles a apporte des resultats complemen­
taires. Les evenements sismiques ayant une signification litho-stratigraphique ont ete suivis 
d' ouest en est a travers tout le bassin de Raggatt. Huit sequences de depot ont ete identifiees 
en etudiant les relations entre lcs reflexions sismiques et leur caracteristiques. Les variations 
de !'amplitude, de la frequence et de la vitesse ont ete traduites en variations litholigiques. 
Cette interpretation stratigraphique a permis par extrapolation spatiale de !'information 
geologique, apportee par les forages, de dater les cycles sedimentaire et les discordances qui 
ont marque l'histoire tectonique et l'evolution sedimentaire du bassin. 

Ces resultats ont pennis d' expliquer la difference de sedimentation cretacee des parties 
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est et ouest du bassin par deux episode de rifting: un premier a 1' est du bassin, se terminant 
a 88 Ma et un deuxieme a l'ouest du bassin se terminant a 66 Ma. Ce dernier evenement est 
clairement lie a l'apparition d'un large graben (graben du 77°Est) qui s'etend sur plus de 500 
km. sur la limite ouest du bassin de Raggatt, dans une direction nord-sud. 

COMPLEMENTARY DEEP SEISMIC, 

GRAVITY AND SUBSIDENCE STUDY 

IN SEDIMENTARY BASIN ENVIRONMENT: 

J. Dyment

M. Bano

THE CELTIC SEA BASINS 

Ecole et Obsen>atoire de Physique du Globe, Strasbourg, 
France 
Ndermarrja Komplekse e Gjeofizikes dbe Gazit. Fier, 
Shqiperi 

The deep seismic reflection method provides images of the whole crust and allows an 
integrative study of the crustal phenomena related to the formation of sedimentary basins. 
Different approaches, which are in fact complementary, can be adopted. This paper intends 
to review such different methods applied to the Celtic Sea area, using the SWAT (South West 
Approaches Traverse) 2 to 5 deep seismic reflection profiles. These profiles, acquired by 
BIRPS andECORS in 1983, represents three transects across the deep Meso-Cenozoic Celtic 
Sea Basins. 

The conventional approach of the deep seismic data interpretation, similar to the 
industrial technique, is based on a manual picking of laterally coherent reflections on the 
processed data. Industrial seismic and well data, and available geological subcrop maps, vvere 
involved in the determination of sedimentary sequences and faults, and the interpretation of 
Paleozoic thrusts and other deep crustal reflections. Such a method results in line-drawing.s 
along the profiles. 

Additional geophysical data, such as wide-angle seismic experiments or potential field 
data can be used to constrain the interpretation. In and around the Celtic Sea area, only few 
refraction data assess the Moho depth. Complications of the available magnetic and gravity 
data were also realized. Consistency of gravity modelling with depth converted seismic line­
drawings under the Celtic Sea Basins comforts the crustal structural interpretation under these 
basins. 

An other way to enlarge the field of our investigations lies in the seismic data 
themselves. Subjective picking of the reflections can lead to neglect information included in 
the data. Also, appliance of conventional migration is often quite disappointing, implying a 
lack of directly interpretable sections. Bano (1989) developed complementary processing 
methods adapted to deep seismic data, in order to provide objective extraction of reflections 
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and migration adapted to deep seismic data. A more accurate gtometry of the Celtic Sea Basins 
and their relation to the crustal structures is obtained. 

The subsidence history of the celtic sea Basins was analyzed by back stripping method. 
The residual subsidence curves of these basins display a linear tectonic subsidence followed 
by an exponential thermal subsidence. In order to estimate stretching coefficients, we 
compared these curves with theoretical curves computed in the framework of the McKenzie 
(1978) model. The stretching coefficients obtained by this method are significantly higher 
than the thinning coefficients issued from the geometry, which lead to question the validity 
of the existing models of basin formation for the Celtic Sea Basins. 

This study clearly demonstrates the advantages of multi-methods approaches in 
geophysical investigations, and underlines the interest of deep seismic data to understand the 
basin formation and evolution. Such studies help to constrain basin modelling and evaluation 
of their hydrocarbon potential. 




