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fEKTONIKA, MBIHIPESE E MBULESORE
NE STRUKTUREN GJEOLOGJIKE TE ALBANIDEVE

Vangjel Melo, Minella Shallo, Shyqyri Aliaj, Abedin Xhomo,
Hasan Bakia

HYRJE

Studiues te paraglirimit interpretimin tektonik té strukturés gjeologji-
ke té vendit toné e lidhnin me ideté mobiliste dhe disa njési tektonike i
quajtén aloktone, krejt pa rrénjé, {é sjella nga lindja (E. Novak, 1929
etj.). Pas ¢lirimit pati njé térheqje nga kéto pérfytyrime dhe shumé au-
toré, me ideté e tyre fiksiste, i dhané pérparési tektonikés vertikale. Pu-
nimet e mévonshme treguan se né strukturén gjeologjike té Albanideve
rol té réndésishém luan jo vetém teklonika vertikale, por né rradhé té
paré ajo horizontale. qé& pasqyrohet me mbihipjet e mbulesat tektonike
té dokumeniuara né mjaft sektoré té vecanté.

Né studimin e tektonikés sé Albanideve jané shénuar arritje té rén-
désishme gé kané cuar né qartésimin e mjaft problemeve té strukturés sé
tyre té rrudhosur e shképutése. ndér to edhe té tektonikés mbihipése e
mbulesore, qé i kané shérbyer njohjes mé té ploté té gjeologjis€é sé
Shqipérisé. Ato jané pasqyruar né njé séré punimesh té sintezés si¢ ja-
né Harta Gjeologjike e Shqipérisé né shkallé 1 : 200 000 (1983), Monogra-
fia «Gjeologjia e Shqipérisé» (1982), Harta Tektonike e Shqipérisé né shka-
11é 1 :200 000 (1985) me monografiné «Tektonika e Albhanideve» (1985) dhe
né njé séré studimesh e botimesh (Sh. Aliaj 1979; 1987, 1988; Aubouin e
Ndoja. 1964; P. Cili 1977; K. Gjata 1980, 1987; A. Kodra 1977, 1979,
1982. 1986; Ll. Langora etj., 1983; V. Liko 1962, 1966; V. Melo 1983;
1969, 1970, 1982 etj.; H. Pulaj etj. 1982, 1985; M. Shallo etj. 1970, 1980,
1981, 1985, 1987; A. Xhomo etj. 1970, 1985; etj.).

— Fakulteti i Gjeologjisé dhe Minierave né UT
— Qendra Sefzmologjike né Tirané

— Instituti Stud. Proj té Gjeologjisé né Tirané
— Instituti Gjeologjik i Naftés ne Fier.
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pérm né flishin e paleogjenit, duke e pranuar késhtu si pjesé pérbérése té
nénzonés karbonatore té Mirdités.

Né tektonikén e Albanideve problem té njé réndésie té vecanté pér-
bén gjuha flishore Labinot-Dibér dhe evaporitet e Korabit. Interpretimi i
késaj gjuhe si pjesé pérbérése e zonés sé Krasté-Cukalit, pa lidhje me
zonat e brendshme, shpie né aloktoniné e zonave té brendshme mbi zo-
nén e Krasté-Cukalit, ndérsa trajtimi i saj si gjuhé e trashéguar qé nga
bazamenti karbonator triasiko-jurasik i zonave té brendshme ose si gjuhé
e mbivendosur mbi zonat e brendshme né trajté té njé hullie grabenore
térthore pérjashton interpretimin mbulesor té zonave {é brendshme. Ka
mendime qé pér dritare tektonike té Krastés té merret flishi paleogjenik
i Okshtunit dhe késhtu té interpretohen edhe mbulesat né njésiné e Di-
brés, si dritare tektonike té Krastés nén mbulesat triasike e paleozoike
1€ zonés sé Korabit. Njé mbéshtetje pér aloktoniné globale té zonave té&
brendshme pérbén zbulimi né trajté dritaresh tektonike té flishit té€ eo-
cen-oligocenit e sidomos té evaporiteve gé i ¢ajné mé poshté, nén mbu-
lesat e sipérme e (€ poshtme té Korabit e Krastés né rajonin e Peshko-
pisé.

Ky flish pérmban krahas numuliteve eocenike edhe foraminiferé
planktoniké si Globigerinathaka semiin¥oluta etj. qé rinojné moshén e
flishit deri né oligocen e mé té re (A. Collak, J.P. Cadet etj., 1990). Dalja
si dritare tektonike e flishit eocenik-oligocenik té caré nga evaporitet,
nén mbulesén e Krastés e té Grameés, vite mé paré na kané shtyré ti pra-
nojmeé si té njé zone mé té jashtme se Krasta, si t€ zonés sé Krujés ose té&
njé nénzone té kalimit nga Krasta né Krujé.

Duke gené se zonat e brendshme kané njé vendosje té qarté né kra-
hun peréndimor té megastrukturés sé Korab-Pelagonisé, ato nuk mund
té trajtohen té shképutura nga kjo strukturé, pér rrjedhim ofiolitet e
Mirdités, nuk mund té merren {é ardhura nga zona e Vardarit. Megjithé
kété interpretimi i béré pranon zhvendosje té zonave té brendshme drejt
peréndimit me amplituda té médha.

Kohét e fundit jané shfaqur edhe mendime té njé aloktonie globale
shumékatéshe, duke vendosur ofiolitet né pjesén mé té sipérme &i té
sjella nga Vardari dhe nén to mbulesén e zonés sé Korabit me bérthamé&
paleozoike e mbulesén sedimentare té gélqeroréve triasiko-jurasiké, mbu-
lesén beotiane ose bosnjake me bazament gélgerorésh mesozoiké e flish té
kretakut dhe nén té mbulesén e Krastés e pastaj zonat mé té jashtme t&
Krujés ose Jonike qé zbulohen si dritare tektonike né rajonin e Peshko-
pisé (A. Collaku, 1990). Mendojmé se pér mbulesén ofiolitike té sjellé@
nga Vardari, faktet qé disponojmé nuk lejojné njé interpretim té tillé.

Nga sa u parashtrua rezulton se tektonika mbihipése dhe mbulesore
né vendin toné shprehet shumé qarté dhe ka njé stil tektonik, té ngja-
shém me até té vendeve fqinjé, ku gjithashtu tektonika horizontale ka
zhvillim té madh.
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THRUST AND NAPPE TECTONICS IN GEOLOGICAL STRYWCTURE
OF ALBANIDES

V. Melo, M. Shallo, Sh. Aliaj, A. Xhomo, H. Bakia

From -the point of view of spatial spreading, the thrust and overthrust tectonics
in geological structure of Albanides is widely developed. In this context there are
observed:

a) Thrust or overthrust relationships of several Lectonic zones (Gashi over the
Alps and Vermoshi, the Alps over Cukali and Krasta, Mirdita over the Alps, Cukali
and Krasta, Krasta over Kruja, Ionian over Sazani) or of some zones over other
ones (Internal Albanides over External ones).

b) Thrust dislocations (truncation thrusts) in some sectors within the same
zone, which affect a range of structures (anticlinal belts over the synclinal ones
in the Ionian etc).

c) Imbricated thrust touching particular folds.

In the geological structure of our country are distinguished the tectonic nappes,
the plane of which crops out and the overthrusts the base of which does not crop
out,

Peshkopia sector is among the classic regions with siriking nappe structure.
There are evidenced two nappe sheets located over one-another as well as over
the lower -rautochthon» sheet with an displacement up to tens km,

The upper nappe sheet belongs to Korabi zone and is of Triassic and Paleozoic
age, while the lower one belongs to Krasta zone and is of Cretaceous age. The
lower «autochthon» sheet belongs to the more external zones.

Other regions of overthrust structure are the ones of Lezhé — Milot, Vermosh,
Gramoz etc.

The overthrusts bringing in contact charriaged zones over one-another are
classified as truncation nappes, the plan of which does not come out to the surface.
There are considered as such the overthrusts in fronts of external zones, like the
frontal thrust of Krasta, which is presented as an allochthonous sheet over Kruja,
the thrust of Alps over Krasta, the thrust of Ionian zone over Sazani etc.

From the mechanical point of view, in the evolution of nappes and thrusts, an
important role have played the beds of the noncompetent rocks, such as the early
flysch of Krasta, the evaporites of Ionian zone and in that of Kruja, the terrigenes
of Alps etc., which have served as lubricants for the horizontal displacement of all
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tctonic zones over the neighbour ones and of the particular parts within the same
zone.

On the basis of outcrop of tectonic window of Krasta zone in Korabi zone and
under it of the evaporitic autochthon with Eocene-Oligocene {lysch over and round it,
considered as analogous of Kruja zone. it is discussed the entire allochtony of the
inner zones over Krasta and together with Krasta over Kruja zone, with a displa-
cement for tens and tens km, being in analogy to Olympos window in Greece.

The authors are of the opinion that the ophiolitic nappe of Mirdita can’t be
considered as brought {rom Vardari. The ophiolites ¢f Mirdita are as the result
of the closing of a particular oceanic basin, named oceanic basin of Mirdita, sepa-
rated from the basin of Vardar by Pelagonian zone.

The overthrust nd thrusts are linked with the tectogenesis which changes the
different zones into folded ones. They are formed during the compressional phases,
mainly after Eocene, during Lower Miocene, before Tortonian. The early nappes and
thrusts in internal zones belong to the end of Juvassic-Cretaceous tectogenesis.
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DRITARE TEKTONIKE TE Z0ONAVE TE JASHTME
NE RAJONET LINDORE TE ALBANIDEVE

Vangjel Meclo!, Shyqgyri Aliaj?. Alaudin Kodra? Abedin Xhomo?,
Petraq Nace®, Fotaq Lula®, Kadri Gjata%, Vesel Hoxha?

HYRJE

Pér praniné e mbulesave tektonike né Shqipéri jané shprehur mjaft
studjues duke filluar nga E. Novaku, (E. Nowack 1929) e F. Nopga (F.
Nopca 1929) e deri te L. Peza (1959), V. Liko (1962) Aubouin J. Ndojaj I.
(1964), V. Melo (1966), I. Bellostocki (1963, 1978) etj. Dritare tektonike né
rajonet lindore té Albanideve jané véné né dukje nga V. Melo (1966,
1982), I'1 Bellostockij (1963) dhe né hartat gjeologjike e tektonike té
RPSSH n¢ shkallén 1 :200 000.

V. Melo (1966. 1982) evidentoi nén mbulesat e zonés sé Korabit dri-
taret tektonike té Malit té Bardhé e té Peshkopisé mc bérthamé evapori-
tike, tri dritare té flishit eocenik né Keérgisht dhe dritaren e Okshtunit té
ndértuar nga flishi maastrihtian -— eocenik. Autori éshté i prirur pér
la interpretuar gjuhén flishore té Peshkopi-Labinotit si njé gjuhé té tra-
shéguar me njé tekioniké mbulesore lokale shumé katéshe né brendési té
saj. Megjithaté duke i marré gipset si triasiké e té zonave té jashtme, ai
1é té hapur problemin e aloktonisé globale té zonave té brendshme.

Né librin «Gjeologjia e Shqgipérisé» (1982) jané veguar njésia e Dibrés
dhe ajo e Okshtunit, si gjuhé e trashéguar e nénzonés sé Krastés. Kjo
pikpamje ruhet dhe né Hartén Tektonike 1é Shqipérisé 1984, por lihet e
hapur mundésia e pérkatésisé sé evaporiteve dhe flishit té Dibrés né zonat
e Jashtme.

Autorét e késaj kumtese, mbéshtetur né vrojtimet vetiake dhe né
studimet mé té reja, interpretojné mundésiné e shfagjes né rajonet lindore

1 — Fakulteti i Gjeologjisé dhe i Minierave né UT

2 — Qendra Sizmologjike,

3 — Ministria e Ind. Min. dhe Energjetikés né Tiran&
4 — Instituti Stud, Proj. té Gjeologjisé né Tirané

5 — Instituti Gjeologjik i Naftés né Fier

6 — Drejloria e Pérgjithshme e Nafiés né Patos

7 — Ndérmarrja Gjeologjike né Peshkopi
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Maastriktian — Eocenit 1é poshtém. Kjo paketé mbulon dritaret tektonike
té zonés sé Krujés. Amplituda e mbulimit tektonik nga balli i Malit me
Gropa né rrethinat e Dibrés s¢ Madhe arrin rreth 60 km.

c- Paketa aloktone e flishit mergelor 1é Titonianit té sipérm-Valan-
zhinianit, e cila mbulon {lishin e ri té zonés sé Krastés.

d- Paketa aloltone e formacioneve t¢ zonés sé Mirdités dhe Korabit.
Kjo paketé nga ana e saj éshté e luspézuar. dhe e ndaré né disa njési.

Dritaret tekionike té zonave 1é jashtme né rajonet lindore té Alba-
nideve jané zbuluar né sajé té diapirizmit {é evaporiteve dhe té tektoni-
kés shképutése me regjim né térheqje qé ka vepruar fugimisht gjaté
Pliocen-Kuaternarit (Sh. Aliaj 1988).

Evaporitet duhet 1é zhvillohen nén aloktonin e Korabit dhe mé né
veri té& pérroit t€ Veleshicés. Pér kété déshmon struktura e ngritur né
trajté kupole e formacioneve paleozoiké né veri né Vaun e Gajés (Ko-
dra A. 1980).

Shképutjet e reja, me komponent normal, presin dhe coptojné pake-
tat alokione té pérmendura. Gjaté kétyre shképuijeve dalin burime ter-
male squfurore si ato té Peshkopisé dhe Dibrés sé Madhe,

Prania e burimeve squfurore, nga Kostenja né Cerenec (Nago P. etj.
1987). vende vende edhe me gaz metan (Cerenc, Sopot) gé pérmban dhe
fraksione té rénda té bén té mendosh se kétu nén paketén mbulesore té
Krastés duhet té ndeshen formacionet @ zonés sé Krujés. Evaporitet me-
sa duket kané ndikuar né formimin e brahiantiklinaleve 1€ Kostenjés e
Okshtunit.
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TECTONIC WINDOWS OF THE EXTERNAL ZONES IN THE EASTERN
REGIONS OF ALBANIDES

V. Melo, Sh. Aliaj, A. Kodra, A. Xhomo, P. Na¢o, F. Lula K. Gjala, V. Hoxha

Some tectonic windows of the extlernal zones, under the nappes of internal
zones occur in the eastern regions of Albanides, from Orenja in the South up to
Veleshicé stream in the north.

The main tectonic windows arve:

— The tectonic window of Okshtuni. It is observed the outcrop of Maastrich-
tian — Eocene flysch of Krasta zone which is overthrusted by the allochthon sheet
of Upper Tithonian — Valanginian [lysch over which there are situated Paleozoic
and Triasic — Jurassic deposits of Mirdita and Korabi zones and the ultrabasic
massifs as well.

— The tectonic window of Kérgishti which represent an outcrop of neritic ru-
distic limestones of Lower Senonian and of Paleogenic flysch of Kruja zone. These
sediments are overthrusted by the marly flysch sheet of Upper Tithonian — Valan-
ginian and that of Albian — Cenomanian followed by the globotruncanic limestones
and the Maastrichtian — Eocene {lysch of Krasta zone.

— The window of Peshkopi Banja is characterized by Permian-Lower Triassic
evaporites and the Paleogenic lightly metamorphised flysch. The evaporites belong
to Kruja zone, perhaps to Ionian zone too (?), while the flysch belongs to Kruja
zone. In southern sectors these formations are overthrusted by Cretaceous flysch of
Krasta zone while in the northern and northwestern ones they are covered tecto-
nically by Triassic deposits of Grama unit (Korabi zone).

— The window of Mali Bardhé appears as an ouicrop of evaporites and Paleo-
gene flysch of Kruja zone, which is overthrusted by the marly flysch of Upper Titho-
nian — Valanginian in the northern sectors. The allochthon sheet of the marly
flysch is napped by the Paleozoic and Mesozoic deposits of Korabi zone.

— The window of Dibra e Madhe in Macedonia is built up by evaporites
and Paleogenic {lysch of Kruja zone in a very similar position to that of the tecto-
nic window of Peshkopia.

The tectonic windows, especially those of Kruja zone outcropping in cupolas
pattern due to the evaporites diapirism and the disjunctive tectonics under an
extensional regime, during Pliocene — Quaternary, testify to the nappe amplitude,
from the front of Mali me Gropa to the surroundlgs of Dibra e Madhe which
comes to about 60 km.

The evaporites in depth must have a wider spreading. They must be present
hbelow the cupola structure of Paleozoic formations of Korabi zone in north of
VelesRica stream as well as below Krasta zone in Okshtuni window.



TEKTONIKA MBIHIPESE E MBULESORE NE SHQIPER!
NEPERMJET FILMIT

V. Meclo, J. Kanani, V. Murati

Filmi paraqet disa dukuri karakteristike nga strukturat rrudhosése
e shképutése té Albanideve.

Nga zona Jonike dhe ajo e Krasté-Cukalit paragiten rrudha té tipeve
té ndryshme (simetrike, asimetrike, té pérmbysura etj.). Mjaft shprehése
jané rrudhat qé takohen né luginén e Osumit né Berat, né luginén e Vjo-
sés né Kélcyré-Tepelené, né luginén e Drinit né sektorin Fierzé-Koman,
si dhe rrudhat e shtrira né aférsi té Lezhés.

Filmi demostron né ményré té padiskutueshme edhe shképutjet tek-
tonike me karakter mbulesor, si né rajonin Lezhé-Milot ashtu dhe né até
té Peshkopisé.

Ndérmjet Milotit dhe Lezhés zbulohen dy mbulesa tektonike. Paketa
e sipérme aloktone ndértohet nga prerje té nénzonés sé Krastés, kurse
paketa e poshiéme, gé vendoset nén té, ndértohet nga prerje te njésisé sé
Spitenit. s -

Kjo e fundit takohet dhe né brendési té nénzonés sé Krastes né traj-
tén e dritareve tektonike, si né Manati dhe Lukaj.

Né film me hollési tregohet pér rajonin e Peshkopisé. i cili éshté
ndér rajonet mé tipike ku tektonika mbulesore pasqyrohet né ményré té
mahnitshme.

Né shpatet tepér té thepisura dhe qindra metra té larta té pérrenjve
té Gramés dhe Banjave té Peshkopisé, duket shumé bukur aloktoni i
Gramés, i ndértuar nga depozitime Triasike dhe Paleozoike (zona e Ko-
rabit). Ai lundron, sipas njé rrafshi horizontal gjaté disa kilometrave,
mbi mbulesén e poshtéme (nénzona e Krastés), dhe mbi «autoktonin» e
pérfagésuar nga flishi i Eocen-Oligocenit dhe gipset Permo-Triasiké po-
shté tyre. Kéta té fundit, sébashku me flishin. zbulohen né trajtén e dy
dritareve tektonike té médha. Mendohet se ata u pérkasin zonave mé té
jashtéme (nénzonés sé Krujés) dhe se jané té mbuluara nga paketa alok-
tone e zonés sé Krastés, si dhe ajo e zonave té Mirdités e Korabhit.
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THRUST TECTONICS IN ALBANIA THROUGH THE FILM
V. Melo, J. Kapani, V. Murati

Some phenomena and characteristics of the folded and faulted structures of
Albanides are shown tn this film.

The {olds of different shapes from the lonian and Krasta-Cukali zone, from
these symmetric and asymmetric up to overturned ones, such as the remarkable
folds of the Osumi valley in Berat, of the Vjosa in Kélcyré-Tepelené, as well as of
the Drini valley in Fierzé — Koman and the recumbent folds in Lezha are presented
here.

The tectonic nappes as in the Lezhé-Milot and Peshkopi region are also clearly
shown here.

Two following teclonic nappes are distinguished from I.ezha to Milot: that of
the Krasta subzone section in the upper part, subjacented by the section of the
Spiten subzone. The latter is also distinguished within the Krasta nappe in the
tectonic window of Manati.

The Peshkopia is a classic region, where the overthrusting tectonics is very
well observed.

The allochthon of Brama, of the Paleozoic and Triassic age (which goes after
a horizontal plane, for some km, on the lower nappe-Krasta subzone — and, on
the «authochthon» composexl of the Eocen-Oligocen flyschs underlying by the Per-
mo-Triassic gypsum) 15 uncovered for hundred of metres along the much abrupt,
high and deep faces of the Grama and Banjat e Peshkopisé torrents. The latter, to-
gether with the flyschs are uncovered as two large tecltonic windows and are con-
sidered as beloinging to the external zones (Kruja one), thrusted by the Krasta and
Mirdita — Korabi ones.
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TEKTONIKA TERTHORE LUSHNJE-ELBASAN, ROLI | SAJ
NE STILIN DHE MADHESINE E MBIHIPJEVE TEKTONIKE
NE ALBANIDET E JASHTME

Hasan Bakiaj,* Zamir Bega**

HYRJE

Studimet e kryera pér kérkimin e naftés dhe gazit dhe sidomos té
dhénat sizmike, té puseve té kérkimit etj kané rritur informacionin pér
njé interpretim mé té bazuar té ndértimit gjeologjik té Albanideve té
Jashtme.

Njé tipar i réndésishém tektonik vecanérisht pér Albanidet e Jasht-
me éshté sektori térthor Lushnjé-Elbasan. Mé poshté do té paragesim,
shkurtimisht, té dhénat e studimeve komplekse pér ekzistencén e késaj
tektonike térthore dhe rolin e saj né deformimin e sektorit verior dhe
jugor té Albanideve té Jashtme.

1 — Té dhénat gjeologjike

Kufijté midis zonave tektonike Kruja-Jonike dhe Jonike-Sazani da-
llohen qarté né jug té térthores Lushnjé-Elbasan, ndérsa né veri kéta
kufij nuk jané té qarté sepse mbulohen nga sedimentet mollasike té Ul-
tésirés Pranadriatike (fig. 1).

Nga krahasimi midis pjesés jugore e veriore té zonés Kruja vérechen
disa ndryshime gjeologjike:

— Tipar i qarté dallues éshté ndryshimi né deformimin strukturor
(fig. 1). Strukturat qé ndodhen né jug té sektorit jané né formé brahi-
rrudhash, ndérsa ato né veri kané rrudhosje mé té ploté, me karakter li-
near. Né strukturat antiklinale té zonés sé Krujés qé shtrihet né jug té
sektorit vérehet vendosje transgresive e diskordancés kéndore e gélge-
roréve té Eocenit té sipérm dhe e flishit té Oligocenit té poshtém, ndérsa
né veri té sektorit térthor né strukturén e Dajtit e Letanit diskordanca
éshté mé e lehté.

* Instivuti Gjeologjik ¢ Naftés né Fier
** DPNG né Patos
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Stadi i dyté: Eocen i sipérm deri sot. Gjaté kétij stadi, té dy blloget,
vecanérisht Albanidet e jashime jané deformuar né ményré episodike.

Tektonika térthore Lushnjé-Elbasan gjaté keétij stadi ka luajtur njé
rol té réndésishém né ndryshimin e deformimit midis bllokut verior dhe
jugor. Proceset orogjenike kané gené mé aktive né bllokun jugor pér
shkak té pozicionit té tij mé afér frontit t& deformimit.

Ngjarjet tektonike ndrydhése né bllokun jugor nuk kané ndodhur
ekzaktésisht sipas térthores Lushnjé-Elbasan. Ka njé migrim té frontit té
deformimit si nga lindja né peréndim dhe nga jugu né veri sipas disa
hargeve tektonike. Né shkallé mé regjionale spostimi i hargeve drejt jugut
shprehet me mbihipjen mé té madhe né harkun e Egjeut.

Késhtu shpjegohet fakti qé pjesa veriore nén Ultésirén Pranéadria-
tike éshté mé pak e deformuar (fig. 4). né krahasim me pjesén jugore
ku proceset orogjenike, kané formuar rrudha, mbihipje dhe coptime té
strukturave né nivelin e formacionit karbonatik.

Fig. 4 — Profili sizmogjeologjik 155/89.
Scismic cross-section 155/89.

Si¢ vérehet né fig. 5 né pjesén jugore, gjaté fazave tektonike ndry-
dhése té Tortonianit dhe Pliocenit kemi maskim té strukturave njéra nga
tjeira dhe si horizont rréshqités kané shérbyer evaporitet e Triasikut.
Né sektorin verior rréshqitja éshté béré né flishet e oligocenit.

LUSHNJE-ELBASAN TRANSVERSAL TECTONICS, ITS ROLE TO THE
STYLE AND THE RATE OF THE THRUSTS IN EXTERNAL ALBANIDES

I1. Bakia, Z. Becga

According to regional geological studies for oil and gas exploration and relying
on deep seismic and well data we can drawn the {ollowing conclussions.

Lushnje — FElbasani transversal is a major tectonic fault, especially for exter-
nal Albanides (Kruja, Ionian and Sazani zone). The borning of the fault is linked
with the time of the individualization of the Adriatic plate from the African one.

Paleotectonic evolution of this stpike-slip fault has presumably two main
stages:

The first stage (Middle Cretaceous-Paleocene). During this time this sector is
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characterized from the development of transcurrent fault which divides the Adriatic
litosphiere plate in two continental blocks.

The western flank of this transcurrent fault may be linked with oceanic crust
of eastern Mediterranean basin and the end of the eastern flank may finish in the
french of the subduction zone of Mirdita ocean basin.

The movement of blocks beside each-other could continue from Middle
Cretaceous to Eocene. Possibly, the Eocene may be the time of initation of compres-
sion for east Mediterranean basin.

The second stage Eocen to present. During this stage, both southern and northen
blocks, especially external Albanides (Kruja, Ionian and Sazani zone) are deformed
in an episodic manner.

The Lushnje-Elbasani transcurrent fault during this stage has played an impor~-
tant role in the variation of the deformation between southern and northern blocks.
The orogenic process has been more active in the southern block because of its
position nearer to the deformation front.

The compressional tectonic events in southern blocks are not exactly according
the Lushnje-Elbasani fault. There is a migration of the front both from east to
west and from south to north according to some tectonic arcs. Because of this, in
the northern block, below the Adriatic depression, the Ionian is more slowly de-
formed in comparison to southern part, where the orogenic process has produced
folds, thrusts and imbrications of structures in the level of carbonate formations.
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THE OLYMPOS METAMORPHIC WINDOW
(MACEDONIA, GREECE); CENOZOIC COMPRESSION
AND EXTENSION

Pierre Vergely®, Jacques Mercier®

In continental Greece, the Olympos metamorphic tectonic window
displays external or intermediate Hellenic units beneath the thrusted in-
ternal Hellenic units. The Olympos window is located on a NW-SE stri-
king topographic culmination, more than 200 kilometres longs, on which
other tectonic windows are also known.

The tectonic history of the Olympos window is the following. During
the Upper Eocene-Lower Oligocene time the Pelagonian nappe is thrusted
westward onto the Olympos carbonate platform and a subsequent shor-
tening produced a bending of the nappe in the root area. This large thrust
produced a crustal thickening followed by the uplifting of the nappe
which is strongly eroded. Then, the window <«opened» by erosion. This:
predated the shortening which produced the impricated reverse fault zone
of probably Lower-Mid. Miocene age constituing the eastern boundary of’
the Olympos window.

In the internal Hellenides of continental Greece, these compressional
tectonics is followed by an extensional tectonic period starting in the
Late Miocene during which continental bassins and NE-SW striking uplift
formed. Extensional deformations are of larger magnitude more to the
east in the Northern-Aegean basins.

A similar tectonic evolution is observed more to the south in the
Pelion and southern Euboea tectonic windows. There the syn-metamor-—
phic compressional deformations predate the extensional ductile defor-
mations described in the Attic-Cycladic metamormorphic window which.
are supposed to be a metamorphic corg complex process.

* Laboratoire de Geologie Dynamique Interne, Bat. 509, Universile Paris-Sud,
91405 Orsay, FRANCE.
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DRITARJA METAMORFIKE E OLIMPIT (MAQEDONI, GREQI): SHTYPJA
DHE TERHEQJA KENOZOIKE

P. Vergely, J. Mercier.

Né Greqiné kontinentale, dritarja tektonike metamorfike e Olimpit ekspozon
njésité Helenike té jashtme, ose ndérmjetése, poshté njésive Helenike té brend-
shme t€é mbihipura. Dritarja e Olimpit lokalizohet né njé lartési té madhe topo-
grafike me shtrirje VP-JL, mé tepér se 200 kilometra té gjaté, né té cilin njihen
gjithashiu edhe dritare té tjera tektonike.

Historia tektonike e dritares sé Olimpit éshté si m¢ poshté: Gjaté Eocenit té
sipérm-Oligocenit té poshtém mbulesa Pelagoniane mbihipi né drejtimin peréndimor
mbi platformén karbonatike té Olimpit. Kjo shkaktoi njé hollim té trashésisé dhe
né pérkuljen e saj né zonén ku kishte rrénjét. Kjo mbihipje e madhe shkaktoi njé
trashje 1€ kores gqé u pasua nga ngritje (¢ mbulesés e cila u erodua fuqimisht. Mé
voné dritarja u «hap» nga erozioni. Kjo parapriu zvogélimin e trashésisé qé solli
formimjn e njé zone luspore me lartrréshqitje, ndoshta té Miocenit té poshtém-me-
sém, duke ndértuar késhtu kufirin lindor té dritares sé Olimpit.

Né Helenidet e brendshme, té Greqisé kontinentale, kjo tektoniké shtypése u
pasua nga njé periudhé tektonike térheqése duke filluar nga Mioceni i vonét, gjaté
té cilit u formuan basenet kontinentale dhe ngritjet me shtrirje VL-JP. Deformimet
né térheqje jané té njé magnitude mé (& madhe mé né lindje né basenet Egjeane
wveriore,

Njé evolucion tektonik i ngjashém vrojtohet mé né jug né dritaret tektonike té
Pelion-it dhe Eube-sé jugore. Atje, deformimet shtypése sinmetamorfike paraprin
deformimet né térheqje té pérshkruara né dritaren metamorfike té Attic-Cycladik-és
qQé supozohet té jené njé proces kompleks i kores metamorfike.
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DIAPIRIZMI EVAPORITIK NE SHQIPERI DHE
NDIKIMI | TIJ NE STILIN TEKTONIK MBIHIPES

Telo Velaj*, Irakli Premti**, Luftar Bandilli***,
Isa Bajo**** Zamir Bega ***

Té dhénat e gjeologjisé sipérfagésore dhe té thellésisé déshmojné
se eveporitet e triasikut kané pérhapje té madhe si né zonat orogjenetike
té ansamblit té rrudhosur Albanide-Dinarid-Helenid-Apenin ashtu dhe
né platformén e Adrias, duke ndértuar bazamentin e tyre e luajné rol né
proceset e tektonikés mbihypése.

Né orogjenin Albanido-Helenid evaporitet pérhapen né zonén Joni-
ke, né trajté té diapiréve gqé kané shpérthyer népérmjet prishjeve tek-
tonike, ndérsa né zonat Kruja, Sazan-Karaburun dhe Krasta dhe ana-
logét e tyre Gavrova, Paksos dhe Pindi deri tani nuk éshté vértetuar
prania e tyre sipérfagésore. Né Dinaridet evaporitet jané takuar né zo-
nén Dalmate. Pérhapje té médha kané evaporitet né orogjenin Apenin
(zona Umbre, Marke, Toskan etj. si dhe né zonén platformike Apuljane
né sipérfage e thellési té saj. Pérhapje evaporitet kané dhe né zonén e
Korabit gé ne i mendojmé si té zonés Krasta.

Pozicioni tektonik i pérhapjes sé evaporiteve

Né orogjenin Jonik dukurité diapiritike jané vértetuar né brezin
antiklinal té Beratit (Dumre, Gliné), né brezin antiklinal té Kurveleshit
(Delviné, Kardhiq, Bashaj, Fterré, Krongj), si dhe né brezin antiklinal té
Cikés (Xaré, Mursi, Palasé, Vuno). Té dhénat e kompleksit gjeologo-gjeo-
fizik tregojné se né buzén peréndimore té brezit antiklinal té Beratit pér-
vijohet njé prishje tektonike regjionale (qé vazhdon edhe né Greqi) me
karakter paleogjeografik dhe gjaté rrafshit té saj zhvillohet substrati
evaporitik. Kjo prishje ka karakter péshtjellues dhe mbihypés. Procesi i

* N. Shpim-Kérkimit té¢ Naftés Q. Stalin
** IL.S.P. té Gjeologjisé né Tirané

+#%* Instituti i Naftés né Fier

ikt N Gjeologjike né Gjirokastér
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mbihypjen e zonés Krasta né drejtim té€ peréndimit dhe s& bashku dhe
mbihypjen e zonave Korabi e Mirdita po né kété drejtim.
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EVAPORITIC DIAPIRISM IN ALBANIA AND ITS INFLUENCE
TO THE THRUST TECTONIC STYLE

T. Velaj, I. Premti, L. Bandilli, 1. Bajo, Z. Bega

The paper deals with the problems of the evaporites spreading and their
tectonic and stratigraphic position in the exlernal zones, where they occur much
more (lonian and Sazani zone) as well as in the internal zone (Korabi zone).

Up to now, the evaporitic diapirism have been recognised in Ionian zone:
Berati, anticlinal belt (Gliné, Dumre), Kurveleshi anticlinal belt (Delviné, Kardhiq,
Bashaj, Fterré, Krongji), Cika anticlinal belt (Xarré-Mursi, Palas€, Vuno, etc) and
in Korabi zone (Banja-Vrenjt and Dipjaké-Radomiré ouicrops) Small limited out-
crops occur also in Letan of Elbasani etc.

Besides them, several manifestions of the warm and cold sulphur water sour-
ces occur also. The majority of them are comnected or are situated near and in
contact with evaporitic outcrops, such as those of Elbasan, Marak, Peshkopi. The
other sources are not near the evaporites, but it’'s thought they are connected
with them.

The analyses prove that the evaporites age is Permian-Triassic.

In the Berati anticlinal belt, the evaporites are connected with the thurst
faults, while in Kurveleshi anticlinal they occur in the form of diapirs which
crop out by the accidents of the western flanks of the structures (Delviné, Bashaj
diapir etc). In Albanides, almost vertical diapirs, like those of Korabi, Navarica,
Palasa, etc., are observed as well.

The contemporary geological-geophysical data show that in the west of the
Cika anticlinal belt exists a tectonic accident of thrusting character which divides
the orogene from the preplatform and platform. This alignment comes from west
of Korfu, in west of Ionian islands, Qaf Llogara, in west of Patos-Verbas anticlinal
and goes on north of Dumre and, perhaps, up to Elbasan.

Another paleogeographic accident which separates the structures of the tecic-
nic zone of Kruja from those of the western side, which can be platformic, occur
from the north of Dumre up to Kemi i Rodarit (Fig. 2).

4 — Buletini i Shkencave Gjeologjike I
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So, three major accidents of paleogeographic character intersect each other,
near Papri. In this way the sector of Papri presents a triple tectonic knot.

In general, the evaporitic diapirism is developed by steps and has been with
multiphase. Some of the evaporites in Albania, as those of Dumre, Delvine; Kar-
dhig etc.,, in the beginning have been of nearly vertical cupola pattern. During
their evolution, they have thrust westward and after the interflysch accident plane,
overthrusting the carbonatic structures (fig. 11).

Besides the geological — geophysical data, the geothermic ones supports their
nappe character also.

We are of the opinion that on the overthrusting character of the internal zones
over the external ones of Albanides, the halotectonic has played also its role.

Korabi and Mirdita zones have overthrusted Krasta subzone with a horizontal

amplitude up to 10-15 km. Altogether have continued to overthrust salty substra-
tum on the Kruja and Ionian Zones.
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EXPLORATION IiN THE ROCKY THRUST BELT, UNITED
STATES OF AMERICA

By: Wiliam, C. Krueger®
Abstract

More than any other endeavor, hydrocarbon exploration entails risk. The
basic parameters for hydrocarbon entrapment: SOURCE ROCK, MIGRA-
TION, TRAP, RESERVOIR, SEAL, PROTECTION and TIMING must be
timed correctly for hydrocarbons to be trapped. Within the overthrust
belt of the Rocky Mountains hydrocarbons were discovered in one major
thrust sequence, Absaroka, which met all the criteria. Two hundred thir-
ty-three million ton equivalent of oil was discovered.

The use of Seismic Group Recorders (SGR) were very important to the
discoveries. This invention allowed Amoco to obtain reliable seismic re-
cords from remote, inaccessible areas in a timely and economic manner.

Background

In 1924 the first major discovery in the entire trend from Alaska south
to Mexico was found at the Turner Valley Field, Alberta, Canada (Fi-
gure 1). In the subsequent fifty years over 350 wells were drilled in the
trend in the United States. No significant hydrocarbons were found.
However most of the wells were drilled to the Cretaceous, shallower than
the future discovered reserves.

Evalutions of the geology and tectonics indicated thrusted sections with
a geological column below the Cretaceous.

Source Rocks

The stratigraphic column, within the thrust belt extends from the Paleo-
zoic, Ordovician to the Mesozoic, Lower Cretaceous (Figure 2). The Ter-
tiary rests unconformably on the Cretaceous. Within this interval the
Phosphoria Permian and the Cretaceous Bear River/Aspen, were analyzed
as potential source rocks.

* Amoco Production Co Houston. Texas, Presently with: JEBCO Seismic Ltd Lon-
don, England.
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Reservoirs

The known stratigraphy in outcrop displayed many potential reservoir
beds (Figure 2): many shallow water carbonates and the Upper Triassic
Nugget major sandstone sequence. This sandstone sequence was identified
as wind-blown aeolian sand up to 600 meters thick and was known to
be a profilic productive interval outside of the overthrust -trend.

Seals

Many shales and unconformable surfaces were identified as potential
seals over the identified reservoirs (Figure 2). Additional seals could be
porusity changes.

Traps

The Western Overthrust belt is a series of linear structures formed during
the Laramide Orogeny at the beginning of the Cretaceous period when
colliding continents and horizontal forces pushed sediments up and over
one another forming folded and thrusted strata. The resulting movement
caused faults to form leading to very complex structures seen on the
surface and extending into the subsurface.

Based upon the timing of the Laramide Orogeny, modeling analyses indi-
cated that hydrdcarbons could have been generated and expulsed during
the Cretaceous, and, more importantly could have been trapped in
thrustefl structures. Figure 3 is a sequential cartoon of teconic events,
and concurrent migration and trapping of hydrocarbons.

Data Acquisition

The overthrust region had been poorly explored because of the complex
geology and remote, mountainous terrain. These factors contributed to
the difficulty in acquiring quality seismic for inferpretation. During the
early seventies Amoco’s Research Center, Tulsa developed the Seismic
Recorder (SGR). These units are:
Group

» self contained

» digital recording units

» easily set up for multiple stations without a need for hard cable

» connection

» deployed into inhospitable area by helicopter.
As this technology became operational and seismic data improved, stru-
ctures were identified and eventually drilled. Figure 4 is an inferpreted
example of a northeast-southwest seismic line over two subsequently dis-
covered Whitney Canyon and Ryckman Creek fields. (The line location
is shown on Figure 5.) The Absaroka Fault is the deforming fault forming
the thrusted anticlinal structures. The Nugget is the major producing
section.
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The first discovery within the trend was made in 1974 at Pineview Field
from the Upper Triassic Nugget sandstone (Figure 5). As additional stru-
ctures were interpreted the thrusted concept was confirmed. In 1975 a
second discovery was drilled at Rychman Creek field approximately
forty miles to the north. These discoveries indicated that the trend could
extend over an extended length of the thrust belt.

Conclusions

During the first five years sixteen fields were discovered (Figure 5)
with a success rate of fifty percent. Evaluation of seismic data along with
modeling studies indicated that the interpretation of timing of hydrocar-

bon generation, migration and entrapment were correct. Reserves disco-
vered were 233 million ton equivalent.

KERKIMET NE BREZIN E MBIHIPUR TE MALEVE SHKEMBORE, SHTETET
E BASHKUARA TE AMERIKES.

Mé tepér se né cdo tentativé tjetér, kérkimet pér hidrokarbure pérmbajné
rrezige. Parametrat kryesore pér formimin e kurtheve pér hidrokarbure jané: Shké-:
mbinjté burimoré, migrimi, kurfhi, regzervuari, taposja, ruajtja dhe kohéformimi.
Té gjithé kéta duhet té kombinojné miré né kohé né ményré gé hidrokarburet té
mbeten né kurth. Né brezin mbulesor té Maleve shkémbore, né sekuencén e trashé
té Absarokes, jané zbuluar pérqéndrime té hidrokarbureve. Né kété mjedis ndeshen
té gjitha kriteret e pérmendura mé lart. Jané zbuluar dyqint e tridhjeté e tre milion
ton ekuivalent nafte.

Pérdorimi i disa punimeve t& vecanta seizmike (Group Recordes SGR)
luajti rol me shumé réndési né zbulimin e hidrekarbureve. Pérmirésimi 1 teknolo-
gjisé sé punimeve sizmike i lejoji shogéris€ Amoco té maré informacion sizmik té
mbéshtetur miré pér zona té vetmuara dhe té véshtira. Kjo u arrit té realizohet
brenda kohés dhe me leverdi ekonomike.
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STIL!I TEKTONIK DHE MODELET STRUKTUROR
TE RAJONIT TE SARANDES

Engjéll Prenjasi*, Vasil Misha*, Hekuran Bregu®
HYRJE

Fillimisht jepet deshifrimi tektonik i rajonit si pjesé pérbérése e
zonés Jonike Qendrore e Peréndimore dhe pozicioni i saj né kuadrin e
brezit rrudhosés Alpin. Mandej jepen tiparet kryesore tektonike té zonés
Jonike si vazhdim i mbulesés Helenike Peréndimore dhe e shariazhuar
drejt peréndimit mbi zonén e Sazanit (Paksos).

Ndér elementét kryesoré strukturoré té rajonit jané dy bseza anti-
klinale (Kurveleshi dhe Cika) t€ ndara nga Brezi Sinklinal i Shushicés.
Bazuar né karakterin facial dhe koherencén e gjithé depozitimeve argu-
mentohet kalimi i doradorshém i brezave strukturor té lartpérmendur,
kurse shképutjet tektonike tip mbihypje ju dedikohen veté strukturave
té médha antiklinale brenda brezave antiklinale.

Evidentohet ecuria e shképutjeve mbihypése né peréndim té struk-
turave té veganta nga vlerat maksimale L€ amplitudés horizontale prané
pjesés gendrore deri né shuarje té ploté ose karakteri ndérflishor i tyre
drejt zhytjeve periklinale. Krahas tre modeleve strukturoré té vrojtuac
pér strukturat antiklinale si: 1- té zbuluar; 2- té mbuluara nga flishi;
3- t& mbuluara nga flishi dhe té maskuara nga transgresioni i burdiga-
lianit ravijézohen dhe komplikacione prané tyre si¢ jané ekranizimet e
gélgeroréve né anén e shtruar té diapireve apo coptimet bllokore té tyre
né rastet kur diapirizmi éshté mé i kuflizuar si dhe rrudhosjet e shképu-
tjet ndérflishore.

Pozicioni i rajonit t¢ Sarandés né kuadrin ¢ tektonikés regjionale

Sipas zonimit tektonik té Albanideve (Dalipi 1964, Bakia 1987) rajoni
i Sarandés pérfshin pjesérisht zonén Jonike Qendrore e Peréndimore. Né
kuadrin e gjeologjisé regjionale zona Jonike éshté vazhdimi direkt i té
ashtuquajturave mbulesa Helenike Peréndimore (Jacobshagen, 1977), kur-
se sipas konceptit té tektonikés sé pllakave Helenidet, Albanidet e Di-
naridet sikurse dhe gjithé njésité e tjera té brezit rrudhosés Alpin jané

* Instituti Gjeologjik i Naftés né Fier.
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TECTONIC STYLE AND STRUCTURAL MODES OF THE
SARANDA REGION (IONIAN ZONE)

E. Prenjési, V. Misha, 1. Bregu

Firstly is given — tectonic framework of region as part of Central and Western
Ioniane zone and its position in the background of Alpine folding belt. The major
tectonic features of Ionian zone as an succession direct of Western Hellenic Nappe
and its westward displacement over Sazani (Paxos) zone are presented.

Among the chief structural elements are distinguished two anticlinal belts
(Kurveleshi and Cika) divided by the syncline belt of Shushica.

Based on facial character and coherence of all depositions the gradual transition
of above mentioned structural belts is proved. Meanwhile overthrust faults are
limitated only to large anticlines within anticline belts.
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There are clear indications that the continuance of overthrusts on the west of
certain structures ranges from maximal values of horizontal amplitude, to full
disappearing in the central part or to their interflysch character towards pericli-
nal dipping. In addition to the three observed structural patterns of anticline
structures as: 1- Erosive, 2- Covered by flysch, 3- Vovered by flysch and masked
by Burdigalian transgression, are shown complication in their vicinity: Limestone
screening against the lower side of diapires or their block — faults and interflysch
foldings and faults.
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TERTIARY THRUSTS AND ASSOCIATED STRUCTURES
IN THE PINDOS NAPPE (EPIRUS. NW GREECE)

Nikos Zouros®*, Demosthenis Mountrakis®, Adamantios Kilias®*,
Spyros Pavlides*

ABSTRACT

The northern Pindos moutains of Greece expose a sequence of Ter-
tiary thrust sheets including the Pindos nappe, which overthrust the
flysch of the Ionian and Gavrovo zones. and the Subpelagonian ophiolite
nappe which thrusts westwards over the Pindos flysch. Two successive
compressional events were mainly responsible for the formation of the
Pindos and ophiolile nappes. The main one took place in the Late Eoce-
ne-Middle Miocene times. with an ENE-WSW direction of the maximum
stress axis, (0;) and caused the folding and the thrusting of the Pindos
nappe with direcltion of movement towards SW. The second compressional
event, probably evolutionary to the {irst with a N-S direction of the
compressional stresses, produced conjugate reverse faults treading E-W
and caused a refolding of the Pindos rocks, Strike slip faults with remar-
kable displacements of the deformational front of the Pindos nappe along
them, are closely related with the above mentioned compressional events.

Introduction

Several local and regional studies have been carried out in order to
define the geological evolution and the structure of the Pindos nappe in
Northwestern Greece (Brunn 1956. Aubouin 1959, IGRS-IFP 1966, Caron
1975, Lorsong 1977, Desprairies 1978, Fleury 1980, Lyberis et al. 1982,
Zouros and Mountrakis 1990). However some important geological pro-
blems associated with the thrusting of the Pindos zone need further in-
vestigation. The area of the present study is located in Eastern Epirus,
along the front of the Pindos nappe. between the Tzumerka mountains
to the south and the Greek-Albanian border. Figure la shows a simpli-
fied sketch map of the geotectonic zones in continental Greece containing,
with dots, the studied area. We present some new field observations on

* Department of Geology, Aristotle Untversily of Thessaloniki 540 06 Thessaleniki,
GRECCE.
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of the zone along the Ionian islands to the West. The transitional zcne
shows both extensional and compressional patterns. Large and mesoscale
extensional features wnien are observed in the avea need further investi-
gation.
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MBIHIPJET TERCIARE DHE STRUKTURAT SHOQERUESE
NE MBULESEN E PINDIT (EPIR, GREQIA VP)

N. Zouros, D. Mountrakis, A. Kilias, S. Pavlides

Malet e Pindit verior té Greqisé ekspozojné njé vazhdimési té luspave mbihi-
pése té Terciarit pérfshiré edhe mbulesén e Pindit, e cila mbulon flishin e zonave
Jonike dhe Gavrovo dhe mbulesén ofiolitike subpelagoniane e cila mbihip né drej-
timin peréndimor mbi {lishin e Pindit.

Hartografimi krahinor ka pércaktuar dritare tektonike té vogla té zonave Jo-
nike dhe Gavrovo si dhe njési tektonike té pérbéra nga shkémbinj fuqimisht té
tektonizuar nén mbulesén e Pindit. Tre plane mbihipje t& ndryshme jané studiuar
né mbulesén e Pindit: i pari né bazén e sedimenteve triasike té Pindit, i dyti nén
gélgerorét Kretaké dhei treti né flishin e Pindit. Lévizjet, si té mbulesés sé Pindit
ashtu edhe té asaj ofiolitike, jané studiuar me ndihmén e treguesve kinematiké dhe
kritereve té prerjes, ndérsa mikrostrukturat e dyshemesé, té lidhura ngushté me
mbihipjet jané studiuar gjithashtu gjaté ballit 1€ mbihipjeve.

Dy ndodhi shtypése té njépasnjéshme kané gené shkaktaré pér formimin e
luspave mbihipése té Pindit. Ajo Kryesorja ndodhi né kohén e Eocenit (& vonét-Oli-
gocenit té hershém, me njé drejtim LVL-PJP té boshtit me shtypje maksimale
(01) dhe shkaktoi rrudhosjen dhe mbihipjeh e mbuiesés sé Pindit me drejtim JP té
lévizjes dhe me luspa mbihipése VP-JI. dhe kryesisht me rénie drejt VL. Struk-
turat mbihipése té pasme qé bien drejt JP pér shkak t{é késaj ngjarje fillestare shty-
pése, jané dalluar gjithashtu né kété rajon. Ndodhia e dyté shtypése, mundet
evolucionale ndaj té parés, me dreijtim VVL-JJP té sforcimeve shtypése, prodhoi
thyerje kundérhedhése té bashkuara me drejtim L-P. Drejtimi i lévizjes né kéto
plane thyerjeje ishte kryesisht drejt J. Ndodhia e dyté shtypése, prodhoi thyerje ku-
ndérhedhése té bashkuara me drejtim L-P. Drejtimi i lévizjes né kéto plane thye-
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rjeje ishte kryesisht drejt J. Ndodhia e dyté shtypése ka shkaktuar gjithashtu ri-
rrudhosjen e shkémbinjve té Pindit me bosht-b drejt L-P dhe pérkuli luspat e mbi-
hipura meé paré.

Hedhje sipas shtrirjes, té lidhura ngushté me ndodhité shtypése {é pérmen-
dura mé larté, jané vrojtuar gjithashtu me shvendosje {é garta té ballit deformues té
mbulesés sé Pindit népér to.

Té dy episodet shiypése té dala nga analiza joné strukturore jané né pajtim
me rezultatet ekzistuese paleomagnetike té rajonit, qé tregojné pér njé rrotullim
né drejtim té kundért té akrepave té sahatit té kétij modeli sforcimi pér shkak té
rrotullimit né drejtim té akrepave té sahatit té strukturave gjaté kohés neotektoni-
ke.

Evolucioni neotektonilk dhe si pasojé deformimi aktiv i réndésishém i rajonit
ka gené konsideruar si i komplikuar duke formuar zoné ndérmjetése midis rajonit
té brendshém Egjean me tendosje (€ qarté né lindje dhe zoné shtypése té gqarté-
népér ishujt Joniké né peréndim.

Zona ndérmjetése paraqet si {rajta tendosjeje ashtu edhe shtypjeje.



Nr. 1 BULETINI I SHKENCAVE GJEOLOGJIKE 1991

TEKTONIKA MBIHIPESE NE MIRDITEN QENDORE
DHE NDIKIMI | SAJ NE PROGNOZIMIN
E MINERALMBAJTSES

Minella Shalle®, Mermet Zacaj'*, Aleks Vranai®, Dedé¢ Shtjefanaku**®

HYRJE

Né kuadrin e studimeve e té punimeve té shumta gjeologjike, & ri-
levimit, kérkimit e zbulimit té kryera né Mirditén Qendrore pér njohjen
shkencare té gjeologjisé e té metalogjenisé sé saj jané shénuar arritje
té réndésishme né qartésimin e lipareve strukturore e né meényré té ve-
canté né evidentimin e studimin e tektonikés shképutése e sidomos asaj
mbihipése qé ka zhvillim té gjcéré né kété rajon, gjé gé i ka shérbyer
mé mir¢ orientimit té€ punimeve té kérkimit. Kéto arritje jané pasqv-
ruar né njé séré punimesh té sintezés (Harta Gjeologjike e Tektonike e
RPSSH né shkallé 1 : 200 000 (1983, 1985), Gjeologjia e Shqipérisé, 1982,
Tektonika e Albanideve 1985 dhe né studime té ndryshme (Bezhani etj.
1980. Hoxha 1981, Mustafa etj. 1981, Kolndreu 1987, Shallo 1966, 1969,
1980. Shtjefanaku 1978. Zacaj 1987 etj.).

Né kété material jepet njé paraqitje e pérmbledhur e wvegorive
strukturore té.Mirdités Qendrore e né ményré té veganté e tektoni-
kés mbihipése dhe e ndikimeve té saj né strukturén e vendburimeve xe-
herore sulfure dhe té zonave té mineralizuara duke véné né dukje edhe

disa drejtime {é kérkimeve té ardhshme.

1. Véshtrim i shkurtér mbi gjeologjiné dhe mineralmbajtjen
e Mirdités Qcndrore

Mirdita Qendrore ka ndértim té komplikuar gjeologjik. mbizoté-
rojné shkémbinjté ofiolitiké, pérhapja dhe prerja e pérgjithéshme e 1é
cilave jepet né figurén 1 dhe 2.

* Falulteti i Gijeologjisé dhe Minierave mé UT.
& Ministria e Industrisé, Minierave dhe Energjetikes
*#x¢ Ndérmarrja Gjeologjike Rubile.
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Tektonika mbihipése né Mirditén Qendrore

PERFUNDIME

1- Tektonika mbihipése né Mirditén Qendrore shprehet me nje sere
prishjesh shképutése mbihipése me amplituda zhvendosjeje horizontale
nga disa dhjetra — qindra metra deri né disa kilometra, me drejtim
zhvendosjeje nga lindja né peréndim, té cilat ndonjéheré vendosen né
krahét e pérmbysura té strukturave té rrudhosura. Mosha e tyre rezulton
ié jeté pas Kretake, ato si duket lidhen me zhvendosjet horizontale té
zonave lindore drejt peréndimit gjaté Eocen-Oligocenit.

2- Ndikimet e tektonikés mbihipése mbulesore jané shprehur edhe né
ndérlikimin e strukturés sé vendburimeve e zonave té mineralizuara
sulfure.

Ndértimi luspor i mjaft sektoréve paraqet inieres si sektoré me
potencial kérkimi si¢ jané prerjet né masat alloktone té Bulshar-Kurbne-
shit, Malaj-Perlatit, Bardhaj-Lufaj-Perlatit et;j.

3- Pér té cuar mé tej njohjen e ndértimit luspor té Mirdités Qen-
drore dhe pér té konkretizuar mundésité mineralmbajtése té sektoréve té
mbuluar tektonikisht rekomandojmé kryerjen e shpimeve té thella struk-
turore — kérkuese né scktioré té tillé si ai i Kthellé-Perlatit etj., krahas
rilevimeve {é specializuara strukturore né kéta sektoré e né Mirditén Qen-
drore né {érési.
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THRUST TECTONICS IN CENTRAL MIRDITA AND ITS INFLUENCE
TO THE MINERAL-BEARING PROGNOSIS OF THIS REGION

M. Shallo, M. Zace, A. Vranai, D. Shtjefanaku

The rocks of the basaltic-dacitic volcanogenous serie, of sheetid dyke complex
of gabbro plagiogranite formation and rarelyv of the ulirabasic rocks of the eastern op-
hiolite as well as the argilic-clastic deposits and breccia conglomerates of Tithonian-
-Lower Crelaceous, terrigenous-carbonatic and carhonatic rocks of L.ower Cretaceous
and Neogene molasses take part in the geolcgical construction of Central Mirdita.

The structural features of Central Mivdita are expressed at the folded frame-
worle of ophiolitic members and especially of the volcanogenic ones in the wide
development of the disjunctlive faults, thrusts and near vertically accidents.

Among the thrusting faults arc those of Mashtérkora-Laj-Kthellé e Epérme —
Kurbnesh-Lekundé, Kulaxhi-Malaj-Bulshe-Perlat, Qaf Bari-Munellé-Gurth Spag etc.

Usually, atfer the ahove mentioned faults the basaitic-dacitic volcanogenous
ophiolitic rocks or the gabbroplagiogranite and rarely the ultrabasic ones have
thrusted over the argillic-clastic deposits of Tithonian-Berriassian, conditioning the
scaly construction of many sectors in Central Mirdita. The displacement direction
of rocky masses is from east to west, being in concordance with western overtur-
ning of folded structures.

The amplitude of horizontal displacement is from several hundreds metres in
more northern sectors up to some kilometers in southern sectors. The cartographie
data and the prospection drillings ones prove thesc evaluation.

The age of thrust faults is post-Cretaceous. T'he thrusting faults have compli-
cated ore deposits and ore fields structure ol the Central Mirdita and have condi-
tioned their scaly construction. This feature must be lake into consideration during
prospection-prognosis works. It is emphasized the importance of specialized studies
to clarify the ore bearing perspective of aulochthonous sectors, covered tecto-
nically.
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CRUSTAL STRUCTURES OF THE WEST CARPATHIANS
ON DEEP REFLECTION SEISMIC LINE 2T

Pomash Korab®, I. Ibrmajer, C. Tomek, A. Biely, L. Dvorakova,
J. Lexa, A. Zboril

The 2T deep reflexion seismic profile together with four short trans-
versal profiles brought new fundamental knowledge to the understanding
of the West Carpathian crustal structure. Dala are of excellent quality
over the entire length ecxcept for some portions in prevailing limestone
environment. The flexure of the lower (Buropean) plate, made of crystal-
line complexes of the Brunnia, is clearly represented. Reflexes dipping
toward the flexure occur both on the crystalline surface and in the lower
crusi. The bending of attenuated continental crust (passive margin of the
Krosno sea) is interpreted as a result of Miocene subduction. Antithetic
and northward dipping reflexes create bundles in the upper Carpathian-
-Pannonian plate beneath the Oravska Magura. Choc and Low Tatra
Mts. and might have generated during the Upper Oligocene and Lower
Miocene subduction and transgression of the Magura-Pieniny terrane with
the Central Carpathians. The most important bundle of reflections within
the entire crust occurs beneath the Veporic terrane and might be caused
by thrust and mylonite zones within the Veporic unit being generated by
Upper Cretaceous continental collision. The Veporic granite creates an
allochthonous complex of about 4 km thickness occuring above the Ve-
poric suture. Similarly, the Gemeric unit is interpreted as a relatively
thin thrust complex of about 7 km thickness over the Veporic suture. The
interpretation of the 2T profile revealed considerable agreement with
hitherto used development model of the West Carpathians. The Cenozoic
and Quaternary evolution which is dominant for the structure of the
Carpathian arc included subduction of the Krosno sea during the Mioncene
with subsequent slight continental collision. The contemporaneous West
Carpathian arc is in the stage of extension with generation of typical gra-
ben.s Even the Upper Oligocene and Lower Miocene transgression con-
facts of the Magura-Pieriny terrane with the Central Carpathians induced

* Dronjz Star Institut of Geology, Mlyuskd Dolina 1, 81704, Bratislava. CZE-
CHRGSLOVAKIA,
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the generation of important reflection structures. Traces of the Eocene
extension are but unpronounced.

STRUKTURA T KORES TE KARPATEVE PERENDIMORE SIPAS
REFLEKTIMIT Tk THELLE TE PROFILIT 2T

Profili seizmik i rellektimit té thellé 2T s& bashku me 4 profile & shkurtér
térthoré sollén té dhéna té reja té réndésishme pér kuptimin e strukturds sé kores
1¢ Karpateve Peréndimore. Té dhénat jané (€ njé cilésie té shkélgyer pér té gjithé
gjatésiné me pérjashtim té disa pjeséve ku zotlérojné mjedise gélgerorésh. Fleksura
e pllakés sé poshtme (Europiane), e ndértuar ngg komplekse kristaline té Brunnia-s
éshté e pérfagésuar qarté. Reflekse qé bien né drejlim té fleksurés ndodhen si
né sipérfagen kristaline ashtu edhe né koren e poshtme. Pérkulja e kores konti-
nentale {é holluar (skaji pasiv i detit Krosno) interpreiohet si rezultat i subdulksionit
Miocenik. Reflekset antitelike dhe me vénie veriore Kkrijojné nyje né pllakén e
poshtme Karpato-Paunoniane poshté Oravska Magura-s, Choc-ut dhe maleve té
Tatrave té Uléla dhe mund té kené lindur gjaté subduksionit dhe {ransgresionit té
Oligocenit té Sipérm dhe Miocenit té Poshtém té rajonit Magura — Pieniny me
Karpatet Qendrore. Nyja mé e réndésishme e reflessionit brenda gjithé kores nén
rajonin Veparic mund té jeté shkaktuar nga mbihipja dhe zonat milonitike
brenda njésisé Veparic gé u formua nga pérplasja (kolisioni) kontinentale e Kreta-
kut té Sipérm.
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DISA ASPEKTE TE MARRDHENIEVE TE OFIOLITEVE
ME SHKEMBINJTE PERRETH SIPAS INTERPRETIMEVE
TE TE DHENAVE GJEOFIZIKE

Alfred Frashéri*, Ligor Lubonja* Llambi Langora®*,
Salvador Bushati**

Jepet njé tabllo e pérhapjes sé fushés sé forcés sé réndesés dhe
asaj magnetike, mbi brezin ofiolitilc dhe analizohen rezultatel e riinter-
pretimeve e plotésimeve té studimeve gravimetrike, magnetometnike
dhe té sondimeve elektrike vertikale té kryera né brezin ofiolitik té
Albanideve, vegandrisht né disa nyje problemore té tH.

HYRJE

Né brezin ofiolitk té Albanideve jané kryer rilevime gravime-
irike dhe magnetometrike, sondime elektrike dhe njé profil sizmik né
gropén e Burrelit. Me plotésimin e studimeve gjoefizike nga viti né vit,
riinterpetimi i rezultateve té tyre, duke u mbéshtetur né pérfytyrime té
reja mbi gjeologjiné e Albanideve, ka dhéné informacion gé lejon té the-
llohet njohja e formeés sé brezit ofiolitik dhe marrédhéniet e tij me shkém-
binjte rrethues. Kéto té dhéna argumentoiné ekzistencén e tektonikave
mbihipése.

ANALIZA E REZULTATEVE TE STUDIMEVE

Brezi oliolitik karakterizohet nga anomali intensive té forcés sé rén-
desés né korigjimin Buge (fig. 1) dhe nga njé fushé magnetike me ano-
meli té dobéta (fig. 2).

Anomali té forcés sé réndesés dhe magnetike fiksohen mbi té gji-
hé ofiolitet dhe kan# pérvijim qé pérputhet miré me shtrirjen e zonés
Mirdita. Vihen re tri karakteristika té kétyre brezave anomale: sé pari,
ato ndahen né dy pjesé. né veri dhe né jug té koridorit flishor té Shén-

* Takulteti i Gjeologjisé dhe i Minierave né UT.
" Ndérmarrja Gjeofizike né 1irane.
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33— PERFUNDIME

1. Brezi ofiolitik i zonés Mirdita, sipas té dhénave gjeofizike pérfa-
Qéson njé brez unik, por pjesa e kétij brezi né veri {é koridorit flishor
té Shéngjergjit ka karakteristika gjeofizike té ndryshme nga ato né jug
té tij.

2. Trashésia mé e madhe e ofioliteve &éshté né brezin lindor té masi-
véve ultramafiké. Kjo trashési vjen duke u zvogéluar nga veriu drejt ju-
gut si dhe nga lindja drejt peréndimit.

3. Informacioni gjeofizik argumenton praniné e tektonikés mbihipése
né plan krahinor té zonave tektonike lindore mbi ato peréndimoret. Ky
pérfundim hap hoirzonte té reja pér té zgjeruar sheshet perspektive té
kérkimit té vendburimeve ¢ naftés dhe té gazit dhe té mineraleve té tje-
ra té dobishme.
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SOME ASPECTS ON THE RELATIONS O OPHIOLITES WITH THE
SURROUNDING ROCKS ACCOfiDING TO THE GEOPHYSICAL DATA

A, Frashéri, L. Lubonja. Ll. Langora, S. Bushati

The gravily and magnetics surveys, electrical soundings, a deep seismic prolile
and the scismological studics have given information on the position of the ophio-
lites in Albanides and on their relations with the surrounding rocks.

Aspects of the relations of the eastern border of Bulgiza ultrabasic massi{ and
that of Kukés, as well as of the western border of Gomsige-Dush massif in Shko-
dra district and Bulgiza massif with the surrounding rocks, are presented in this
paper M

The results of the geophysical studies indicate that ophiolites in Albanides re-
present an unique bell, which, in the west2rn pzrt is about 2 km, while in the
east it is 2 to 7 times thicker. The castern border of the ophiolitic belt has a
western dip with different angles in different uliramaphic massils. The western
border has a general eastern dip. For Bulyiza massil, initially the dip is on the
wesl and in the depth it turns on the east,

Under the molassic depression of Burreli, is {ixed an limited ophiolitic complex,
which Lies over an bascment of sedimentary rocks ol near horizontally stratification.
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VENDOSJA PALEOTEKTONIKE E OFIOLITEVE
TE ZONES SE MIRDITES

Alaudin Kodra*, Salvator Bushati**
HY RJE

Ofiolitel e zonés sé Mirdités jané formuar né pexéndim té mikro-
bllokut té Korab-Pelagonisé¢ gjaté Jurasikut té vonshém. Né fund té
Titonianit (& hershém, né kushie (& regjimit kompresiv ka pasuar
mbyllja e kores ogeanike Mirditore me obduksionin dyanisor té ofioli-
teve mbi buzét kontinentale (krvesisht né drejtimin peréndimor e mé
pak né drejtimin lindor).

Studiuesil e gjeologjisé sé Shqipérisé, pavarésisht nga interpretimet
e ndryshme mbi kohén dhe ményrén e formimit ¢ ofioliteve, pothuajse
pa pérjashtime pranojné origjinén e ofioliteve (& zondés sé Mirdités né
peréndim té mikrobllokut té Korab-Pelagonisé. (Gjeologjia e Shqipérisé
1982, etj.). Kétij géndrimi i mbahen edhe disa studiues té huaj (Smith
etj. 1983. Karamata 1979, Vergely 1984 etj). Ne, me té dhéna faktike ke-
mi argumentuar pagéndrueshmériné e interpretimeve té shumé studiu-
esve 1€ huaj qé i konsiderojné ofiolitet e Shqipérisé dhe vazhdimin e tyre
né Greqi e Jugosllavi, me origjiné nga zona e Vardarit, té ardhura pér
obduksion prej gindra kilomeltrash gjaté Jurasiko-Kretakut (Auboin 1973,
Dercourt ete. 1985, Ferriere etc. 1938 etj.).

Né njé séré publikimesh kemi argumentuar, qé gjaté Triasik-Ju-
rasikut né Albanidet ¢ brendshme kan¢ ndodhur njé séré ngjarjesh té
réndésishme t¢é cilat kané parapriré e pérgatitur zgjerimin e kores oqea-
nike Mirditore si: a) riftingu anizian me formacionin vullkano-sedimen-
tar porfirit — radiolarit; b) diferencimi i basenit té sedimentimit, gjaté
Ladinianit deri né Liasik né kurizoret platformike subsidente dhe base-
net pelagjike; ¢) riftingu kontinental i Jurasikut té sipérm, me forma-
cionin vullkano-sedimentar (sedimente sinriitore e postriftore dhe vull-
kanizém kryesisht toleitik). Me réndési kapilale éshté vénia né dukje e
magmatizmit preofiolitik, sinriftor i natyrés intruzivo-diapirike té pér-
bérjes ultrabazike, gabrore, e gabro-monzonitike si dhe formime sub-
vullkanike trahiriolite, pikrite ¢ deri né formime shpérthyvese (serpen-

* Ministria e Industri-Miniera dhe Energjetiicés.
** N. Gjeofizike né Tirané
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Né kuadér krahinor interpretimi i formimit dhe vendosjes sé ofio-
liteve 1€ brezit Dinaro-Albano-Helenid inkuadrohet miré me ngjarjet
themelore gé ndodhén gjaté Jurasikut e 1urssiko-Kretakut:

— Zgjerimi tetisian né Ogeanin Atlantiii gjaté Jurasikut qé shénoi
fillimin e ndarjes sé pllakés Afrikane nga ajo e Amerikés sé Veriut, u
shogérua né Jurasikun e vonshém me riftézimin dhe formimin e kores
ogeanike né mikropllakén mesdhetare, ndér té cilat edb> né peréndim e
lindje té mikrobllokut Korab-Pelagonian-Golias

— Hapja e Atlantikut jugor gjaté Jurasikut mé 1€ vonshém, qé
shénon {fillimin e ndarjes sé pllakés Afrikane nga Amerika Jugore i dha
shkas zhvendosjes sé pllakés Afrikane duke shkaktuar mbylljen e shpej-
& té hapsirave ogeanike té Mirdités, Vardarit etj. Kuptohet gé né kété
mbyllje mikroblloku Gjallicé-Korab-Pelagonian ka luajtur rol relativisht
pasiv e deri diku bllokues prandaj dhe paleovendosja dyanésore e ofio-
liteve té Mirdités ka gené kryesisht peréndimore.
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PALEOTECTONIC EMPLACEMENT OF THE OPHIOLITES OF THE
MIRDITA ZONE

A. Kodra, S. Bushati

The following phases of the geological development history of Albanides have
prepared and preceded the spreading of the Mirdita's ocean in the Late Jurassic.
1. Anizian rifting (porphyrite-radiolarit volcano-sedimentary formation).

2. Differentation of the sedimentation basin during Ladinian — Liassic in the
subsident platformic ridge, with thick carbonate continetal crust and pelagic irench
and with thin carbonate-siliceous continental crust.

3. Upper Jurassic rilting with syn and postrilt sedimentary and volcano-sedi-
mentary deposits and varied intrusive diapiric pre-nphiolitic magmatism consisting
of the lherzolitic, dunitic, harzburgilic, pvroxenite, gabbro anorthosite up to gabbro-
monzonite f{acies. The trachyrhyolite and picritic subvolcanic facies occur as well.
The basaltic volcanism is of the theoleitic type.

The spreading of the Mirdita’s ocean during the latest Jurassic in the Qerret-
-Miliska ridge's basin represents the most culminante period in the geological
development of the Inner Albanides. ‘The snreading has been happened under the
conditions of a complex regimen in extlension involving sirike-slipe movements.
There are distinguished two main phases: The western ophiolitic belt is tormed
firtly. 1t is mainly lherzolitic and similar to the western Mediterranean ophiolites.
Successively, the eastern harzburgitic helt, helonging to the eastern Mediterranea
(its northern margin) has been formed.

The palcoemplacement of ophioliles has been occured during the Early Titho-
nian, in the closing phase of the Mirdita’s ocean area.

The sections in the peripheral regions ol ophiolites show a nermal polarity of
the sedimentary and volcano-sedimentary series. They became younger approaching
to the base of the ophiclitic massifs.

The geophysical data support the interpretation on bilateral placement of
ophiolites of the Mirdita zone: the contacts of the eastern margins with W — SW
steep dip and those of the western ones with E-NE dip. The averagely 2-7 {imes
thicker castern ophiolitic belt as compared o the estern one is resulted by these
data.

The thickness of the eastern ophiolitic belt increases from the south to the
north, reaching a maximum of 11 km in the Tropoja massif. where the castern
ophiolitic belt commencement is thought (Fastern Mediterranean).

The Jurassic-Cretaceous [lyschoidal sediments cover transgressively the ophio-
litic complex, the upper levels of the carbonate and carbonate-chert formations
and the Upper Jurassic volcano-sedimentary formation as well.

The strong uplifts during the Hauterivian turned the Inner Albanides into
erosional and intensive alteration arcas. The Cretaceous molassic rocks with the
iron-nickel deposits and the bauxite ones in the basement, cover {ransgressively
the ophiolitic complex and other Triassic-Jurassic and Jurassic-Cretaceous rocks.

In a more regional framework, the interpretation of the formation and empla-
cement of ophiolites of the Dinaro- Albano-Ilellenide belt is well framed 1o the
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main events occured during the Jurassic and Jurassic-Cretaceous:

— The Jurassic Telhyssian spreading was associaled during the Lale Jurassic
with ritting and the [ormation of the oceanic crust in the Mediterranean micro-
plate. This process is developed in the west and the east of the Korab-Pelagonian-
-Golia microblock.

— The spreading of the South Antlantic during the Late Jurassic caused the
displacement of the African plate and, as a result, closing of Mirdita, Vardari
oceanic basins. It is clear that in the closing of the Mirdita's oceanic basin, the
Giallicé-Korab Pelagonian microblock has played a relatively passive and somehow
blocking role. This is reason why the bilateral paleoemplacement of ophiolites has
been asymmetrical, mainly western,
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PARTICULARITES SISMOTECTONIQUES DES REGIONS
CHARRIEES DE BULGARIE ET D'ALGERIE

M. Matova®

L’objet du travail sont des régions de Plovdiv-Cirpan-Yambol (Bul-
garie) et de Chlef-Tenes (Algérie). Les régions font partie des territoires
développés sous des nappes, touchées assez gravement par l'érosion. Les
régions sont placées, d’'un coté, sur le bord S de la plaque européenne
et, d’autre, sur le bord N de la plaque africaine. Les deux plaques sont
en collision.

Les investigations sismotectoniques pour la disposition des hypocen-
tres des tremblements de terre d’'une magnitude (M) > 4 dans l'espace
proposent l'information pour les structures horizontales de la lithosphé-
re. Les recherches déja citées sont accompagnées encore par une analyse
des vecteurs-liasons entre les hypocenires successifs y présentés. Les
méthodes utilisées sont publiées (Matova, 1987).

Dans les deux régions les hypocentres sont distribués essentielle-
ment en 3 couches sismogeénes d'une profondeur de 5-15, de 20-30 et le
35-55 km. En Bulgarie toutes les trois sont trés bien présentées, mais
en Algérie seulement la premiere est assez bien développée. En réalité
les couches sont caractérisées par un relief d’une dénivelation de cer-
tains km sur une distance de centaine km.

Dans les régions citées la majorité des vecteurs-liaisons des hypo-
centres indiquent une répartition favorable dans le volume d’une méme
couche.

Dans les deux régions des structures plus ou moins verticales exi-
stent aussi. Elles sont reconnues par des vecteurs-liaisons des couches
différentes, par certaines dénivelations du relief des couches sismogénes.
Elles ne doivent pas étre négligées et elles représentent des compli-
cations importantes des structures horizontales.

La formation des couches sismogénes et la distribution la-bas de
la grande partie, d’énergie sismique d'une maniére spécifique montrent
la significancé des structures horizontales de la lithosphére. Les dernié-
res gardens son réle dans nos jours et, bien sir, elles se développent
encore.

v Institut Géologique, Academie Bulgare des Sciences, Sofia, Bulgarie.
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VECORITE SIZMOTEKTONIKE T£ RAJONEVE TE SHARIAZHUARA
TE BULLGARISE DHE ALGJERISE

M. Matova

Objekt 1¢ késaj kumtese jané rajonet Plovdiv-Cirpan-Xhambol (Bullgari) dhe
Shlef-Tenes (Algjeri). Kétlo rajone héjné pjesé né territoret ku jané t¢ zhvilluar
mbulesat tektonike, té prekura fuaimisht nga erozioni. Rajonet jané vendosur,
nga njéra ané né huzén jugore té pllakés Evropiane dhe nga ana tjetér né buzén
veriore té pllakés Afrikane. Té dyja pllakat jané né kolizion,

Studimet sizmotektonike pér shpérndarjen e hipogendrave té térmeteve me
manigtude M > 4 (regojné pér struktura horizontale (¢ litosferes. Kérkimet jané
bashkéshogéruar me njé analizé té lidhjeve té vektoréve midis hipogendrave suk-
sesive. Melodat e pérdorura jané publikuar (Matova M., 1987).

Né ¢ dy rajonet hipogendrat jané shpérndaré kryesisht né tre shtresa sizmo-
gjene me thellési 5-15, 20-30 dhe 33-55 km. Né Bullgari té trija shtresat evideato-
hen shumé miré, ndérsa né Algjeri velém shiresa e paré. Né realitet kiéto shtresa
jané karakierizuar me njé reliev 1¢ aksidentuar me zhvendosje disa km né njé
distancé 100 km.

Né kéto rajone shumica e lidhjeve té vektoréve {é hipogendrave shénojné njé
shpérndarje té favorshme né volumin e Lé njéjlés shiresé.

Né té dy rajonet ckzistojné gjithashiu dhe struktura pak a shumé vertikale.
Atlo njihen nga lidhjet e vektoréve {é shiresave (é ndryshme népérmjet disa ak-
sidentimeve té relievil (¢ shiresave sizmogjene. Ato nuk duhet {é neglizhohen sepse
paragesin ndérlikime té rénddésishme té strukturave horizontale.

Formimi i shiresave sizmogjene dhe shpérndarja né to e pjesés mé té madhe
té energjisé seizmike, tregon pér réndésiné c strukturave horizontale té litoslevés,
té cilat jané aktive dhe soft.
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ISOPIC ZONES VERSUS TECTONIC UNITS IN THE
HELLENIDES

D.J. Papanikolaou

The present-day structure of the Hellenides is the result of a long-
-lasted orogenic development in the European margin through orogenic
arcs developed along the convergent zone of the European plate with
various parts of the Tethys Ocean. The preorogenic paleogeographic
organization of the Hellenides can be restored on the basis of the strati-
graphic characteristics of the alpidic formations which inform us about
the general paleoenvironment (oceanic basins, shallow water platforms,
continental shores e.t.c.).

Based on this stratigraphic criterion, the rocks can be distinguished
in uniform paleogeographic areas, the so-called isopic zones. For long-
time a confusion existed between the isopic and the (geo) tectonic zones
because. in general it was admitted that each isopic zone has been tran-
sformed during the orogenic event into an individual tectonic unit usual-
ly represented by a tectonic nappe (cylindrism problem).

Thus, major overthrusts were thought to be generated along the
transitional zones (e.g. from a pelagic sequence of a basin like Pindos to
the neritic sequence of a platform like Tripolis of Parnassos).

However, these deep geodynamic processes occuring within an oro-
genic arc. may result in the individualization of different tectonic units
belonging to the same isopic zone (e.g. the non-metamorphic lonian zone
and its lateral equivalent, low metamorphic grade, Mani unit). On the
contrary, it is common to have completely different isopic zones within
the same tectonometamorphic belt (e.g. the various units of the Almopia,
Flamkouron, Olympos, Northern Cvclades, Southern Cyclades, Makrotan-
talon. Dryos, e.lc. which all belong to the medial tectonometamorphic
belt, known also as Pelagonian — Atlica — Cyclades «zone»).

The importance of the overthrusts can be deduced by the compari-
son of the adjacent tectonic units as far as their paleo-deformational
environment is concerned. Thus, thrusts separating mediumhigh grade
rocxzs from non-or slightly metamorphosed rocks should be very impor-
tant. This tectonic transport along each thrust and its overall history can
be deduced by the cataclastic or mylonitic rocks occuring within it as
well as by the chronological constraints. Exireme examples for small
scale thrusts could be the cases of the Ionian/Gavrovo contact and of the
Pindos/Parnassos contact. On lhe contrary, examples of much more
important tectonic  contacts wowd be the Pindos/Northern Cycla-
des/Clympos and the Axios (Vardar) ophiolites/Almopia contact.

¢ University of Athens, Department of Geology, Athens, Greece,
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The recently developed lithostratigraphic terrane concept may con-
ribute in beter understanding the importance of tectonic transport along
various overthrusts, by comparing the imbrication within larger paleo-
geographic units with the overthrusts between these large units. Thus,
all overthrusts within the external carbonate platform of the Hellenides,
(Jonian over Paxos, Gavrovo over Ionian, Tripolis over Mani, e.t.c.) are
relatively small scale shortening in comparison to the superposition of
the Pindos — Cyclades pelagic-oceanic sequences over the various parts
of the external carbonate platform of the Hellenides which represents
a major allochthony.

ZONAT IZOPIKE KUNDREJT NJESIVE TEKTONIKE NE HELENIDE

Struktura e sotme e Helenideve éshié rezultat i njé zhvillimi orogjenik qé ka

vazhduar gjaté né buzén Luropiane népérmjet harqeve orogjenike té zhvilluara
népér zonén konvergjente té pllakés Europiane me pjesé té ndryshme {é Ogeanit
té Tetisit. Organizimi paleogjeografik para-orogjenik i Iielenideve mund té restau-
rohet bazuar né karakteristikat stratigrafike té [ormacioneve alpidike, té cilat
na informojné pér paleo-mjedisin e pérgjithshém (basenet ogeanike, platformat
e ujrave té cekta, hrigjet kontinentale et.).

Bazuar né kété kriter stratigrafik, shkémbinjté mund {é dallohen né treva
palcogjeogralike uniforme, né (¢ ashtuquajlurat zona izopike. Njé konfuzion ka
ekzistuar pér njé kohé té gjaté ndérmjet zonave izopike dhe (gjeo) tektonike, sepse,
né pérgjithési, éshté pranuar qé ¢do zoné izopike ka qgené transformuar gjaté njé
ngjarje orogjenike né njé njési tektonike vetjake zakonisht e pérfaqésuar nga njé
mbulesé tektonike (problemi i cilindrizmit).

Keéshtu, mbihipjet ¢ médha mendohet té jené gjeneruar népér zonat kalimtare
(psh. nga vazhdimésia pelagjike e njé baseni si Findi né njé vazhdimési neritike
platformike si Tripolisi apo Parnasi).

Megjithaté, kéto procese gjeodinamike té thella qé ndodhin brenda njé har-
ku orogjenik, mund té g¢ojné né individualizimin ¢ njésive tektonike té ndryshme
Qu i pérkasin té njéjtés zoné izopike (psh. zona jo metamorfike Jonike dhe ekui-
valentét e saj anésoré, grada e ulét metamorfike, njésia Mani). Né té kundért, éshté
¢ zakonshme té kemi zona izopike krejtésisht 1é ndryshme brenda (é njéjtit brez
tektonometamorfik (psh. njési t&é ndryshme 1é Almopias, Flambouronit, Olimpit,
Cikladeve Veriore, Cikladeve Jugore, Makrotantalonit, Drios etj., té cilat té gjitha
i pérkasin nj¢ brezi té ndérmjetém tekionometamorfik, i njohur gjithashtu si «zona»
Pelagonian-Atika-Ciklades).

Réndésia e mbihipjeve mund té dalé nga krahasimi i njésive tektenike fqinjé
meqdé jané 1€ lidhur me mjedisin e tyre paleo-deformues. Késhtu, mbihipjet qé
ndajné shkémbinj té gradés sé mesme-té larté nga ato jo té metamorfizuar ose
lehtésisht (¢ metamorfizuar mund té jené shumé (é réndésishém. Ky transport tek-
tonik népér sejcilén mbihipje dhe téré historia e saj mund té nxirren me anén e
shkémbinjve kataklastiké ose milonitiké qé ndodhen brenda tij si dhe me anén
e kronologjisé. Shembuj ekstreme pér mbihipje té shkalléve té ulta mund té jené
rastet e kontaktit Jonike/Gavrovo dhe atij Pind/Parnas. Né té kundért, shembuj
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té kontakteve tektonike mé té réndésishém mund i€ jené Pind/cikladed Veriore dhe
Ofiolitet e Aksiosit (Vardar/Almopia).

Koncepti i sotém i zhvilluar i terrenit litostratigrafik mund té kontribuojé né
kuptimin mé té miré té réndésisé sé transportit tektonik népér mbihipjet e ndry-
shme, me anén e krahasimit té luspézimeve brenda njésive 1¢ médha paleogjeogra-
fike me mbihipjet ndérmjet kélyre njésive. Késhtu, té gjitha mbihipjet brenda
platformave karbonate té jashime té Helenideve (Jonike mbi Paksos, Gavrovo mbi
Jonike. Tripolis mbi Mani, etj.) jané shkurtime té njé shkalle relativishi té ulét
té trashésis¢ né krahasim me mbivendosjen e vazhdimésisé oqeanike pelagjiice
Pind-Ciklades mbi pjesé té ndryshme ¢ platformdés karbonate 1é jashtme té He-
lenideve qé pérfaq@son njé allolitoni madhore.

8 — Buletin i Shkencave Gjeologjike 1



Nr, 1 BULETIN I SHKENCAVE GJEOLOGJIKE 1991

TEKTOGJENEZA JURASIKE — KRETAKE
NE ALBANIDET E BRENDSHME

(Pérmbledhje)

Lirim Hoxha *

Teknogjeneza jurasike-Kretake (stadi Jurasikut té sipérm-Kreta-
kut té poshtém, né Albanidet e Brendéshme daillohet qarté me kéto pér-
fagésime:

— Silicoré radiolaritiké hekuroré. — né majén e prerjes té vullkani-
teve té ofioliteve dhe mbi formimet vullkanogjene-sedimentare.

— Pako argjilite me copa me moshé Jurasiku i sipérm — Kretaku i
poshtém.

— Depozitime té tipit flishor té Valanzhinianit gé vendosen mbi ni-
vele 1€ ndryshme {é ofioliteve dhe pakos argjilite me copa.

—Formime {lishoidale jurasike-kretake té zonave té jashtme peréndi-
more.

— Me mbizhvendosje sinkrone té gélqeroréve té triasikut té sipérm
mbi flishet e jashtme jurasike-kretake dhe té ofioliteve mbi gélgerorét
e Triasikut té sipérm me mbulesé pakon argjilite me copa ose vullkano-
gieno-sedimentare, duke dhéné né kontakte me to amfibolite, ndérsa né
brendési té ofioliteve ngritjet dhe mbizhvendosjet e tyre (si dhe nxje-
rrjen e masave ekzotike té gélgeroréve dhe bazalteve subalkalinore (&
Triasikut 1€ mesém) me amplitudé horizontale mbivendosjeje 0.4-1 km né
mbi 4-5 km né mbihipjen Kurbnesh-Reps. Kéto zhvendosje né pérgjithési
flasin pér njé konvergjencé té pérgjithshme (njé tektoniké shtypése)
gjaté stadit té Jurasikut té vonshém-Kretakut {é hershém dhe jo pas
Bocenit si¢ éshté dhéné né Hartén tektonike té Europés (1962) dhe né ato
Gjeologjike e Tektonike té Shqipérisé (1982, 1985).

Konvergjenca ka vazhduar mé voné me mbihedhjet e flisheve té
jashtme Jurasiko-Kretake mbi gélgerorét e Triasikut té sipérm dhe té
ofioliteve mbi flishet e Eocenit (stadi Laramik). Né térési Albanidet e
Brendéshme dhe periferia peréndimore e tyre flasin pér njé stil tektonik
mbulesor. Orogjeneza né Mirditén Qendrore ka vazhduar me mbivendo-
sjen e depozitimeve té Neogjenit (Tortonianit)) dhe té kuaternarit té
depresionit {& Brendshém.

Si¢ u vu né dukje mé sipér prania e tektonikés ngritése-mbulesore

*N. Gjeofizike né Tirané.
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THE JURASSIC — CRETACEOUS TECTOGENESIS IN THE INNER ALBANIDES

(Summary)
BrAt ke
LIRIM HOXHA
The Jurassic — Cretaceous fectogenesis (a later Jurassic-earlier Cretaceous

sthage) in Inner Albanides is cleary marked with this main phases that are re-
presented by!

— An ironeous radiolarian chert on the top of ophiolitic volcanites and Vol-
cano — sedimentary formation.

— An widespread Jurassic — Cretaceous argilite detritus member (pack) over-
laying above-mentioned rocks.

— A Valanginian {iysch type sedimentation that overlies different ophiolilic
levels and argilitic detritus member and overlained itself by Barremian-Aptian
transgressive depositions.

— A Jurassic — Cretaceous f{lischoidal formation at external zones as well.

With the synckronous thrustings of upper Triassic limestones over the external
Jurassic —— Cretaceous flysches and ophiolites over upper Triassic limestones with
argilitic detritus member covering or volecano — sedimentary formation, forming
amphibolites along these contacts; whereas in side ophiolites their upliftings and
overthrustings (as ell as extracting of middle Triassic exotic limestones and subalca-
line volcanics at Reps) with horizontal amplitude of ophiolitic displacement 0.4 up to
4 km. These desplacements in general show for an overall convergence (a com-
pressional tectonics) during latest Jurassic-earliest Cretaceous stage and not after
Eocene time as is given in European Tectonic Map (1962) and Albanias geo-
logical (1982) and tectonic (1985) Maps. The convergence continued later with thru-
sting of Jurassic — Cretaceous flysches, upper Triassic limestones and ophiolites
over the Eocene flysches that make up, the seconde mayor tectonic event — the
Laramide stage.

In the global, Inner Albanides and their western peripheric parts disclose
a thrusting style.

Orogenesis in Central Mirdita has continued with superimposed molassic
deposition of Neogene (Tortonian) and Quaternary of the Inner Depression.

Above-mentioned conclusions are important not only in theoritical point of
view but also in practice because extend sulphide mineralizations prospecting in
ophiolites and open new possibilities foo searehing in sedimentary formations
underliging ophiolitic throwings.
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STRUKTURAT TEKTONIKE PERDREDHESE SHTJELLORE
NE MIRDITEN QENDRORE DHE NDIKiIM! | TYRE
NE ZHVILLIMIN E STRUKTURAVE TEKTONIKE

MBIHYPESE MBULESORE

Dedé Kolndreu®

Rajoni i Mirdités Qendrore éshté i rudhosur, ku vegohen disa anti-
klinale dhe sinklinale me shtrirshméri té pérgjithshme gali veriore. Té
gjitha rrudhat né plan kané vendosje lineare dhe formojné me njéra-
-tjetrén struktura tektonike me pamje kulisore ose eshelon. Kéto struk-
tura si né plan edhe né prerje jané formuar si rezultat i shtypjes sé dy
pjeséve té kundérta né koren c tokés me sens kundérorar dhe nga pozi-
cioni gé zené, jané pjesé pérbérése té harkut té reflektimit té strukturés
teklonike tip Epsilon (¢) me hérthamé njé strukturé lineament né detin
Egje, dhe hark frontal Helenidet né ishujt Rhodos, Kasos dhe Kreta (13).
Né krah té kétyre rrudhave jané té zhvilluara dajkat diorite kuarcore
dhe keratofire kuarcore si dhe prishjet tektonike té paramineralizimit
sulfur té cilat pak a shumé ruajné té njéjtén shtrirshméri me rrudhat.

Nga pikpamja e gjeodinamikés kéto rrudha dhe prishja tektonike
formojné struktura tektonike tip Ksi ().
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vecori mekanike térheqje me zhvendosje. Ndérkohé, né thellési éshté
riaktivizuar nga kjo ndrydhje «kamera magmatike», si rezultat ka ndo-
dhur rishkrirja e shkémbinjve dhe jané formuar plagiogranitet e dio-
ritet kuarcore, té cilat pérveg¢ formimit té masivéve qé shtrihen gjaté
gjithé boshtit té zonés ofiolitike Mirdita né kété rajon, kané formuar dhe
sistemin dajkor té plagiograniteve, dioriteve kuarcore dhe keratofireve
kuarcore. Me «pérdredhjen» e métejshme té strukturés jané formuar pri-
shjet tektonike Fy, Fy, Fy, F, etj. dhe né pjesét mé té sipérme mé voné
jané formuar prishjet mbihypése me kénd rénie té vogél. Né pérfundim
efektet e deformimit qé jané pasqyruar me formimin e strukturave tek-
tonike qé pérshkruam mé lart, duke pas parasysh té dhénat eksperimen-
tale, tregojné pér zhvillimin e kétyre strukturave né fillim nga shtypja,
dhe pastaj gradualishtk ané kaluar né «pérdredhje» dhe «pérshtjelljes,
duke krijuar forma tipike strukturore pérdredhése shtjellore. Kjo etapé
pérbén momentinm ¢é té réndésishém si «parapérgatitje» té shkémbinjve
té rajonit pér t’ju nénshtruar tektonikés shképutése mbihypése zhvendo-
sseé. Lévizjet tektonike rrotulluese pérdredhése kané sjellé mé voné for-
mimin e strukturave tektonike mbihypése mbulesore, dukshméria e
efektit té cilave rritet nga boshti i zonés ofiolitike Mirdita né drejtim té
Albanideve té Jashime, e kushtézuar nga gjeotensionet qé kané sjellé
formimin e strukturés tektonike tip Epsilon (€) dhe ita (n) né Ballkan nga
pérplasja e pjeséve té Europés Jug-Lindore me Afrikén veriore.
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THE VORTEX TECTONIC STRUCTURES IN THE CENTRAL MIRDITA
AND THEIR INFLUENCE TO THE DEVELOPMENT OF THE
THRUST STRUCTURES

D. Kolndreu

Some struciures such as Gurth — Mushtes syncline, Plakéz — Mashtérkor an-
ticline, Qershiza syncline, Blinisht-Kthellé e Poshtme — Zmejé — Perlat syncline
elc, with near northern general striking, are observed in the Central Mirdita region.
All the foldings in plane have the linear seiting and forms with one another type
Ksi tectonic structures. They are formed as a result of the compression of two
oposite parts in the earth crust with counterclockwise rotation. Ffrom the taken po-
sition they are the component part of the rellection arc of the type epsilon tectonic
structure. At tlae margins of these folds the quartz keratophyre dukes and the tec-
tonic faults of the sulphide pre-mineralization, preserving almost the same extention
with the folds, are developed. The tectonic faults Iy with its ramifications Fy, F3, Fg
ete. forming a type Lambda tectonic structure in the Gurth Spa¢ — Mashtérkore
region, are distinguished among the main tectonic faults in this region. More in the
west, in Seftén and Blinisht is evidenced an other [’tectonic fault with the strike
parallel with F; and; perhaps, developed to the Perlat. The Iy and F'faults, as the
folds in the margins of hich are developed, form the component part of the typ
Ksi tectonic structure, which is developed in this region. The undulations of these
tectonic faults with near northern strike and 40-70° eastern dipping, their ramifi-
cations of the surved view, as well as the analyses of the sliding planes speak for
the fact that this zone «has worked» in tension with the displacement, forming the
Riedel type displacement structures,

The deformation effects observed in field compared with those of the experiment,
show that the structures are firstly developed by the compression and than, gra-
dually pass to the «whirl» forming thus the typical vortex forms. This phase re-
presents the most important moment as the preparation of the rocky mass to subject
to the thrust tectonics.
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VESHTRIM

MBI MARREDHENIET RECIPROKE TE ZONAVE
TEKTONIKE TE ALBANIDEVE DHE
KARAKTERISTIKAT
KRYESORE TE NDERTIMIT TE BRENDSHEM TE TYRE

Anesti Qirinxhi*, Vasil Nasi**, Adem Hyseni***,
Agron Kokobobo**** Vasillag Leci®**.

Pér tektonikén e Albanideve, sidomos pér pérpjestimin e zhven-
dosjeve horizontale té tyre, jané shprehur piképamje té ndryshme
{Aliaj 85; Aubouin 65; Grup autorésh 82; 84; Medvenig, Sikosek 65,
Peza etj. 71 etj.), prandaj po ndalemi né shqyrtimin e kétyre g¢éshtjeve
né dritén e disa t& dhénave gjeologjike e gjeofizike, duke filluar nga
zonat mé lindore.

Zona e Korabit. — Ndértohet nga rrudha (& pérmbysura deri né
t¢ shtrira drejt peréndimit gé ndérlikohen nga mbihipja e mbulesa
tektonike (Nasi etj. 77,36). Shkémbinjté paleozoiké té mbuluar trans-
gresivisht nga ata verfeniané, jané té branisur mbi rreshpet serpenti-
nike dhe shkémbinjté e Jurasikut té sipérm-Kretakut té poshtém. Mbi
shkémbinjté verfeniané jané té branisur ata té Ordovikian-Devonianit.
(Kjo shihet né luginén e lumit t€ Veleshicés deri né até té lumit té
Cajés né veri).

Né rajonin e Peshkopisé rreth evaporiteve shkémbinjté triasiké
jané té branisur drejtpérdrejt ose népérmjet luspave tektonike té sar-
pentiniteve, gélgeroréve etj. mbi flishin e rreshpezuar paleogjenik gé
mbulon evaporitet (Melo 66; Qirinxhi etj 72). I{jo vérehet p.sh. né
Dipjaké ku gélgerorét triasiké dhe serpentinitet e branisura for-
mojné mbetje erozionale-tektonike. Né jug té Peshkopisé (né sekto-
rét Kérginé-Velivar) mbi flishin vendosen tektonikisht shkémbinjté te-
rrigjené titonian-senomaniané dhe gélgerorét e Kretakut té sipérm. Ké-
tu shkémbinjté e zonés sé Korabit jané té branisur mbi shkémbinjté{

' Qendra e Informacionit dhe e Dokumentacionit Shkencor e Teknik, Tirané.
s+ N. Gjeofizike né Tirané.

t*» Fakulteti i Gjeologjisé dhe i Minierave né UT

et Ndérmarrja Gjeofiziké né Fier.
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Zona Jonike (fig. 3b, prerja C-D). Kjo zoné, ndértohet nga depozi-
timet karbonatike = terrigjene mesozoike-paleogjenike. Pérfagésohet
me rrudha, té ndérlikuara nga kundérhedhje e mbihipje, qé i japin
ndértim luspor-listrik. Luspat kané rréshqitur mbi evaporitet permiane,
analoge me ato té dritares tektonike té Peshkopisé. Nga sizmika dhe
shpimet e thella argumentohet se né rajonin e Dumresé ({ig. 4. b) eva-
poritet pérfagésojné njé strukturé té mbihipur drejt peréndimit (Ba-
kiaj etj. 89), kurse né Orikum (fig. 4c), zona Jonike mbihip até té Sa-
zanit dhe balli i mbihipjes, gjaté zhvendosjes, ka shtyré edhe zonén e
Sazanit, pjesé e buzéve lindore té pllakés Adriatike (Bakiaj etj. 87; Da-
lipi etj. 88; Hyseni etj. 82; Nikolla 90). Ka té dhéna se, nén depozitimet
neogjenike té ultésirés Pranadriatike, zona Jonike péson zhytje té me-
njéhershme drejt veriut, ndoshta nén ndikimin e térthores Vloré-El-
basan.

Nga véshtrimi i sipérm del qarté uniteti né formimin strukturor té
Albanideve (fig. 3a).

Gjaté pérplasjes sé dy pllakave litosferike, Euraziatike dhe Afri-
kane, stilin tektonik té Albanideve e kané pércaktuar zhvendosjet e
masivéve qgendrore té Ballkanideve, si ai i Rodopit dhe ai Pelagonik,
dhe «pyka» platformike e Adrias. Shkémbinjté e zonés sé Mirdités
dhe té Korabit, nga zona Pelagonike jané branisur mbi Albanidet e
jashtme, kryesisht mbi flishet. Ofiolitet u branisén nga zona e Var-
darit. Zonat e brendshme, gjaté branisjes. si duket kané mbuluar zo-
nén e Alpeve Shqgiptare nga gjerésia e Shkodrés e né jug deri né
Greqi, ku ajo shfaget pérséri nga poshté mbulesés (zona e Parnasit). Ké-
shtu ato kané shtypur e zvarritur drejt peréndimit zonat e jashtme
pérgjaté tabanit té tyre — evaporiteve permiane, ku si duket gené
té pranishme edhe vullkanite bazike dhe amfibolite, fragmentie té té
cilave jané shkulur sé bashku me evaporitet gjaté mbihipjeve.

Albanidet kané késhtu, né térési, ndértim mbulesor. Luajtjet dhe
shképutjet e tjera térthore, bashké me ato neotektonike. i kané dhéné
atyre lokalisht edhe ndértim bllokor.
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EEVIEW ON RELATIONS OF ALBANIDE'S TECTONIC ZONES AND MAIN
FEATURES OF THEIR INNER STRUCTURE

A. Qirinxhi, V. Nasi, A. Hyseni, A. Kokobobo, V. Leci

Relations between different tectonic zones of Albanides and their main inner
structural features are analysed. In the light of these data is concluded that
the tectonic zones are thrusted and overthrusted westward. The Korabi zone is
overthrusted on to the Mirdita zone and both are overthrusted on to the Exter-
nal Albanides. Ophioliles and the other overlying rocks are overthrusted on dif-
ferent zones of External Albanides with greater amplitude then in the Central
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Ophiolitic zone (Yougoslavia). This amplitude became greatest southward of
Albanides, and so is respeclively responsable for the progressive displacement ot
External Albanides towards the west, which diminuished gradually westward.
So, if Albanian Alps, Cukali, Krasta and Kruja zones are overthrusted, Jonian
zone, perhaps, is only thrusted westward.

Scutari-Pec transversal is a deep fault, recently active (seismically), but it
Is not tectonically expressed at the surface. So, it did not control the formation

of Mirdita’s ophiolites at the adjacent Cukali zone. Its paleogeographic role for
a different evolution of Albanides at both its sides, is not yet proved.
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RRUDHA TE ZHYTURA NE BALLIN E ZONES SE
KORABIT (RAJONI SELISHTE — RESK)

Shyqyri Aliaj*
HYRJE

Pér marrédhéniet mbulesore midis ofioliteve dke gélgeroréve né
lindje té tyre, pérkatésisht midis zenés sé Mirdités dhe asaj té Korabit,
jané shprehur mendime sé pari nga studjues té ruaj. £. Novaku (1929)
kété kufi e emérioi «thyerja e Drinii», gjaté sé cilés ,ai mendonte, zona
serpentinike éshté ulur 1-2 km mé poshté asaj metamorfike pas sharia-
¢himit mbi kété té fundit. Ai e konsideronte zonén serpentinike krejt té
huaj né Shqipéri, té shariazhuar nga lindja. Kété piképamje e pérkra-
hén edhe F. Nopga, S. Zuber etj.

Studjues- vendas 1€ pasclirimit kuneérshtuan pikpamjen ultrana-
piste 1€ E. Novakut etj., duke kaluar né pozita autoktoniste. (S. Dede,
R. Shehu, P. Cili (1971).

Té parét gé kané pérkrahur e dhéné argumenta pér praniné e mbu-
lesave tektonike né Shqipéri jané L. Peza (1959), V. Liko (1962) e
V. Melo (1966), I. I. Belostockij (1963, 1978).

Autori i késaj kumtese, duke kryer vrojtime pér strukturén neo-
tektonike rreth zonés grabenore té Dibrés, evidentoi né rajonin nga Se-
lishta né Resk struktura tipike mbulesore, shumé rrudha té médha anti-
klinale e sinklinale, té zhytura né peréndim deri ié shtrira. né depozi-
timet Pz-J té zonés sé Korabit, né njé brez me gjérési rreth 8-10 km,
direkt né lindje té ofioliteve (Sh. Aliaj, 1984, 1987;, 1987s). Kéto struk-
fura ‘mbulesore ndértohen nga njé vazhdimeési stratigrafike e pérmby-
sur. Ato jané zhvilluar né trajté retroshariazhi: lévizja ¢ masave shké-
mbore né brezin ku shfagen rrudhat e zhytura éshté béré né sens té
kundért té ardhjes sé largét nga lindja té tyre, mesa duket pas kretakut,
dm.th. nga peréndimi né lindje, dukegenése avancimi pérpara drejt
peréndimit &shté penguar nga barriera e fugishme e konglomerateve
bazale dhe e gélgeroréve neritiké kretaké, transgresivé mbi ofiolitet. E
giithé prerja e zonés sé Korabit, terrigjene e karbonatike, éshté vendosur
né trajté té njé pakete aloktone. mbi ofiolitet e Mirdités,

¢ Qendra Sizmologjike né€ Tirané
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\
sur e té vendosur mbi flishin e J3-Cry, gé mbulon ofiolilet (Sh. Aliaj,
1987;). Kétu avancimi i aloktonit & Korabit drejt peréndimit éshté meé i
madh sepse, me sa duket, ka munguar prerja karbonatike kretake. trans-
gresive mbi ofiolitet dhe vendin e saj e zé {flishi i J3-Cr,.

Rrudhat e zhytura, deri té shtrira né ballin e zonds sé Korabit té
kujtojné shembujt e njohur té shariazheve alpine. Rrudhat e zhytura,
antiklinale e sinklinale, né ballin e zonés sé Korabit. gé ndeshen né njé
brez me gjérési rreth 8-10 km, jané zhvilluar né trajté retroshariazhi;
lévizja e masave shkémbore né to éshié béré né sens té kundért{ me
até té lévizjes sé pérgjithshme té aloktonit. Pikérisht kjo vecori i da-
llon ato nga mbulesat helvetike.

Pérfundime

1. Rrudhat antiklinale e sinklinale, té zhytura né peréndim né ba-
llin e zonés sé Korabit, nga Selishta né Resk, shfagen né njé brez me
gjérési rreth 8-10 km dhe ndértohen nga njé vazhdimési stratigrafike
e pérmbysur: posht gélgerorét e Ty-J e sipér terrigjenét e Pz-Ty.

2, Ato jané struktura tipike mbulesore dhe jané zhvilluar né traj-
té retroshariazhi: lévizja e masave shkémbore aloktone né brezin ku
shfagen kéto rrudha té zhytura éshté béré né sens 1é kundért {é ardhjes
sé largét nga lindja té tyre, dmth, nga peréndimi né lindje, duke-
genése avancimi pérpara drejt peréndimit ésht¢ penguar nga bariera e
fugishme e konglomerateve bazalé dhe e gélgeroréve neritiké kretaké,
lransgresivé mbi ofiolitet.

3. Prerja stratigrafike Pz-J e zonés sé Korabit ka lévizur né trajté
& njé pakete aloktone mbi ofiolitet e zonés sé¢ Mirdités, té mbuluar
nga flishi i J3-Cr|, edhe pértej kufijve tané lindoré né Magedoniné
Peréndimore, ku edhe duhen kérkuar rrénjét e mbulesés ofiolitike nén
até té Korabit.
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PLUNGED FOLDS AT THE FRONT OF THE KORABI ZONE: SELISHT-RESK
REGION

Sh. Aliaj

The typical nappe slructures of the Paleozoic-Jurassic deposits belonging to
Ye frontal part of the Korabi zone, mn an up to 8-10 km wide belt are observed
n the region from Selishta to Resk. They represent anticline and syncline wes-
tward plunged large folds, which 1nto the deplh pass towards the recumbent
folds. They are composed of an overturned stratigraphic succe,ivon: Middle Trias-
sic-Jurassic limestones in the lower part and Paleozoic — Lower Triassic lerri-
genous deposits in the upper part. The folds are developed in the shape of ret-
cocharriage in this Dbelt: the movement of the rocky masses has been occured
from west 10 the east.

The advancing towards the west has been impeded by a powerful barrier
o Cretaceous basal conglomerates and neritic limestones transgressive and
unconformable on the ophiolites. Exactlv tlus geological condition has condi-
tioned the ecastard displacement.

The movement of the rocky masses from ecast to lhe west is observed in
the minor folds of the Paleozoic deposits, directly in the cast of the belt of the
large plunged folds The movement of the Korabi tectonic nappe has been made,
perhaps. after the Cretaceous.

The author is of the opinion that the entire Paleozoic-Jurassic sequence
of the Korabi zone is placed as allochthonous sheet on the ophiolites of Mirdita
covered by Upper Jurassic-Lower Cretaceous flysch.

The data testifying a greater advancing lowards west of the Korabi alloch-
thonous, south of the studied region to the Mali me Gropa, where Triassic-Juras-
sic limestones are set on the Upper Jurassic-l.ower Crelaceous flysch which
covers the ophiolites, are given as well

These data show that after the folding of the ophiolites of Mirdita in the
end of the late Jurassic the ecastern and central part (around the f{lysch tongue)
of the Mirdita zone has been developed as a flvsch trough.
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TE DHENA DHE INTERPRETIME PER MBIHIPJET NE
ALBANIDET

Vedat Shehu*, Thanas Gjata?*

HYRJE

Té dhénat historike pér shariazhet

Interpretimet alloktomiste (& ekzagjeruara pér Albanidet {illojné
me Nopc¢én mé 1905, Kosmatin me 1924 dhe vazhdojné mé voné si pér
pjesé té vecanta (Ndojaj 1953, Liko 1966), ashtu edhe pér krejt zonat
tektonike (Bielostocki 1965, Aliaj 1987) si edhe né kété simpozium. In-
terpretime t€ tilla té tejskajshme largojné vémeéndjen e gjeologéve nga
elementét e pérbashkét té zonave tektonike fqginje dhe nga marrédheé-
rniet e tyre né zhvillim historik duke arritur késhtu né mohimin e ka-
limeve té doradoréshme nga njé zoné né tjetrén dhe nga njé kat struk-
turor né tjetrin.

Shumé nga kélo interpretime bien menjéheré, kur arrihet té kup-
tohet gé serité vullkanogjeno-sedimentare té Mirdités nuk jané jura-
sike, si¢ pretendohet (Kodra, Goci 1978, Shallo, Gjata, Vranai 1980,
etj.), por (riasike me kalime graduale pér né gélgerorét e mbishtruar
triasik (Cili, 1988, Gjata. Theodhori etj. 1987, 1983, Shehu 1978, 19383
cij.). Kalime té tilla vérehen jo vetém né anét e Mirdités, por edhe né
piesét géndrore. Prirja pér i pranuar ofiolitet 1€ moshés jurasike i
shképut ata nga vendi i tyre i natyrshém gé zéné dhe nxit késhtu in-
terpretimet allokioniste.

Té dhéna dhe interpretime nga Albanidet pér natyrén e mbihipjeve

Sa heré gé shkalla e njohjes éshté rritur dhe mjedisi gjeologjik nuk
ka géndruar né vetvehte, por éshté béré njé mjedis pér ne, pérfytyri-
mel pér mbulesat pa rrénjé nuk kané mundur té rezistojné dhe cdo
1loj ndértimi i haméndésuar. mbi njé bazé té tillé éshié prishur. Pér
¢ ilustruar kété raport ndérstrukturor po sjellim disa shembuj nga
veprimtaria k&rkimore.

+ N. Gjeologji-Gjeodezi né Tirané
¢ JS.P. t& Gjeologjisé né Tirané
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—

zZivo-sedimentare triasike; gélgerorésh triasiké dhe formimesh jurasiko-
-kretake. Kéto fragmente jané shumé té ngjashme me ato gé takohen
né anét e Keprokut té diapirit té evaporiteve. Kjo déshmon pér njé
mekanizém diapirik.

3 — Aktualisht masivi i Devollit éshté né ngritje té diferencuar
neotektonik né lidhje me strukturat pér rreth. Kjo déshmohet me até
gé tabani i tarracave me konglomerate kuaternare né gendér té ma-
sivit ndodhet disa metra mbi nivelin e shtratit té lumit, kurse né ku-
fijté periferiké té masivit dhe jashté tij ky taban, ndodhet shumé mé
poshté se shtrati i tij i sotém dhe éshté i mbuluar me aluvione mé
& reja. Pérveg késaj né sipérfagen e kétij masivi vérehen deformime
neotektonike té relievit. Edhe ky fakt déshmon pér ngritje té veganté
té masivit. Njé gjé e tillé do té kishte kuptim vetém né qo“lése masi-
vi né fjalé éshté me rrénjé (fig. 5B dhe C).

Prerja Henz-Xibér — Tregon natyrén e lektonikés mbihipése né-
rérmjet rrudhosjes (fig. 6). qé né rastet kur shogérohen me shképutje,
krahét inlerpretohen si branisje.

PERFUNDIME

1. Mbihipja e njésive strukiurore dhe e formacioneve si népérmjet
rrudhosjes edhe shképutjes nuk ka natyré branisjeje apo shariazhi dhe
nuk krijon mbulesa né vetvete pa rrénjé.

2, Interpretime alloktoniste ¢ojné né mohimin e kalimeve gradua-
le nga njé zoné tektonike né tjetrén dhe nga njé kat strukturor né
tjetrin.

3. Duke u béré i njohur zhvillimi paleogjeografik i brezit té kon-
taktit té& Mirdités me Krasté Cukalin népérmjel elementéve té pér-
bashkét té kétyre njésive tektonike del né pah relativiteti i vektorit
horizontal té mbizhvendosjes sé Mirdilés sé bashku me autoktoniné e
saj.

4. Mbihipja e masivéve ultrabaziké shpjegohet me ané té meka-
nizmit diapirik apo té ngritjeve té ngurta deri né viskozo-plastike.
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DATA AND INTERPRETATIONS ON THE THRUSTS IN ALBANIBES
V. Shehu, Th. Gjata

The character of thrusts and the problems of the initial relations between
the Krasta-Cukali-Mirdita and Albanian Alps tectonic zones through the obser-
vations carried out in the regions of Vau i Dejés, Fierzés, Benes and Mjekajve,
Devolli massif and Henz-Zibér region are provided here.

The thrusting character of the Triassic-Liassic limestones is supported on
the example of Juban-Lisna ~profile. Meanwhile, it is not admitted the charria-
ge of these limestones on the Maastrichtian — Eocene flysch of the Krasta zo-
ne. In this profile, the monocline has blocky structure with many thrusting
faults. The conclusions on the gradual transition either to the Alps zone ov to
the Cukali one, are provided by the detailed study of the section. The Albanian
Alps zone passes to the Mirdita one through the Cukali irench. Meanwhile,
the Lisne-Spiten~Krasté sector has been individualized. The transition from the
Cukali to the Mirdita zone is made through a transitory belt.
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The granite of Fierza are treated as an intersiratified magmatic body, stilt
pre-erving the contacts with the surrounding rocks. The recumbent [olds, inter-
sec.ed by the faults with gentile dipping angles causing the small amplitude
thrusts (not as nappe) are observed in the Bena section.

The section of Mjekaj represents a transitory section, from the Mirdila zn-
ne .0 the Cukaii one testifying that the reiations of thc Mirdita zone with the
Cukali one are of the thrusting character with minor and not overthrusting
disglacements.

In the example of the Devolli massif, the ultrabasic massils are treated as
coming out from the depth in the shape ol intrusions and their charriage on the
more western zones is disowned.
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MASIVI | DEVOLLIT — PJESE E MBULESES MIRDITA
Ismail Turku*, Hazbi Shebu**
HYRJE

Karakteri tektonik mbihipés i zonés Mirdita (subpelagoniané) mbi
zonén Krasta-Cukali (Pindi) dhe i késaj té f{undit mbi zonén Kruja
(Gavrova),jané shprehur qarté né Hartén gjeologjike (1933) dhe até
tektonike (1985) té RPSSH né shkallé 1:200000. Forma tepér e dhém-
bézuar e kufirit peréndimor té zonave Mirdita e Krasta-Cukali, si dhe
kufizimi i daljeve sipérfagésore té zonave té poshtéshtruara. qé ven-
de-vende éshté tepér i theksuar e béjné mé se té qarté karakterin mbu-
lesor té kétyre mbihipjeve.

Céshtja shirohet né pércaktimin e karakterit 1é kéiyre mbulesave:
jané me gjérési 1é vogél, apo 1é madhe, prej dhjetra e gindra kilo-
melrash, té tipit shariazh?

Pér té diskutuar kété problem, kemi marré né studim pozicionin
gieologjik 1& masivit té Devollit, i cili éshté né njé prej sektoréve me
interesanté dhe kyg 1é gjeologjisé sé Shqipérisé. Né rajonin e masivit
1é Devollit béjné pjesé tre njési tektonike dhe strukturoro-faciale: e
Mirdités, Krasta-Cukalit dhe Krujés, té cilat kané marrédhénic me
mbihipje né mes tyre (fig. 2).

1. Ndértimi petrologjik i masivit té Devollit

Analiza petrologjike e masivit té Devolit do té na japi té dhéna
mbi pérkatésiné e tij né njé nivel me masivét e tjeré té frontit perén-
dimor {é ofioliteve, si masivi i Shpatit. Vallamares, Voskopojés etj.
ose si njé pjesé e tyre gravitative apo e hedhur pérpara, mbi zonat e
jashtéme, gjaté tektogjenés eocenike dhe mé té reja, qé e kané shtyré
drejt peréndimit téré zonén e Mirdités.

* Falulteti i Gjeologjisé dhe Minierave né UT
** Teknikumi i Naftés né Kugové,
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etj. 1987). si dhe dukurité e flishit Krasta né trajté dritaresh tektonike

né koridorin e Shéngjergjit (E. Nowak, 1929), dhe né malin e Gramozit
(A. Papa, A. Xhomo, 1979). Pra Mirdita rezulton alloktone.
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DEVOLLI MASSIF — PART OF THE MIRDITA NAPPE

I. Turku, H. Shehu

The Devolli ultrabasic massif is surrounded by the flyschy environment,
mainly of Krasta-Cukali zone. It is separated from Vallamara massif by a
flysch corridor of Krasta-Cukali zone naving 2-3 km width.

In the region of Devolli massif three structural-facial and tectonic units
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are distinguished: Mirdita, Krast-Cukali and Kruja, hich have overthrusting
tectonic relations among them.

Devolli massif present a full petrological section with tectonites and cumulates
like the others massits of the ultrabasic western belt (Shpa'i, Vallamara and
Voskopoja). In the overthurst front of Mirdita zone over Krasta-Cukali one it is
formed the ophiolitic mélange. In it are observed the overturned sheets of the
ophiolites, the Triassic-Jurasic carbonates, the effusive-sedimentary serie of Upper
Jurassic and the early flysch of Upper Jurassic-Lower Cretacenus. The wide
development of the melange around and perhaps under the Devolli ultrabasic
massif indicate clearly the great amplitude of overthrust in these region.

The separation of the Devolli massif from the Mirdita’s ophiolites is made
for tectonic cause; The flyschy corvidorthat separates this massif from the
Vallamare one is formed perhaps after Mirdita overthrust. It is supposed an
uplift of Dblocks which has conditioned the strong erosion of ultrabasics with
diseovering of anticlinal nucleus of Upper Cretaceous carbonatics belonging to
Krasta-Cukali zone.
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GEODYNAMIC AND TECTONIC EVOLUTION OF
NORTHERN GREECE FROM CORFU TO THRAKI:
A PALEOMAGNETIC APPROACH

Catherin Kissel*, Carlo Laj*

The available paleomagnetic data from the stable parts of the
major lithospheric plates combined with the data from oceanic magnetic
anomalies allow to reconstruct with a rather good precision, the large-
scale kinematic of these plates such as the African and European ones.
However, the collision between these two plates during the Cenozoic
time, produced the fragmentation of their respective margins in several
microplates and tectonic units which were strongly deformed and incor-
porated to the Mediterranean Alpine chain during its edification. Each
unit involved in the collision has individually undergone rotations around
vertical axes of various senses and amplitudes that only detailed paleo-
magnetic studies can define and quantity. Paleomagnetism is thus of
prime importance for the reconstruction of the geodynamical evolution
of the Mediterranean area during Alpinetectonics.

For this purpose, since about 10 years, we have studied paleo-
magnetically the Tertiary formations of the Central Mediterranean area.
In that way, we have shown that the Aegean arc was almost rectilinear,
aligned E-W, during Lower Tertiary period and that its curvature
results entirely from opposite rotations which affected its both extre-
mities since Middle Miocene.

In particular, the northwestern termination of the arc (the preapu-
lain and the Ionian zone), has undergone two successive clockwise
rotations of about 25° each, of middle Miocene and Plio-Quaternary ages
respectively. The present-day orientation of the structures being clearly
N150, we can conclude, rotating them back, that they were about N125
during upper Miocene and N100 before middle Miocene, i. e. before
both rotations occurred. The results we obtained from the same kind

* Centre des Faibles Radioactivités, Laboratoire mixte CENRS-CEA, 91198 Gif-Sur-
Yvete Cedex, FRANCE.
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uf formations in the Mesohellenic trough, although ill-defined, confirm
the presence of a post-Oligocene large clockwise rotation on the eastern
side of the Pindos thrust. The present-day orientation of the Meschel-
lenic trough is also N150 so that it was roughly parallel to the external
zones during the Lower Tertiary period. The mos important point is that
the same rotation has affected both sides of the Pindos zone indicating
that it is not related to teclonic features of superficial origin but basi-
cally reflects the deformations at depth of the external Hellenides.

The analysed magnetic fabrics of these visually underformed sedi-
ments are largely of sedimentary origin but also show a magnetic line-
ation, the origin of which is attributed to compressional events. The
orientation of this magnetic lineation is constant all over the studied
area, suggesting that the orientation of the principal strain relative to
the trend of the main structures remain constant since lower Oligocene.
Thus the strain field itself has followed the same rotational evolution
than the structures, the compression remaining perpendicular to the
axes of the structures.

Still in Northern Greece, going farther east to Chalkidiki and Thraki,
we cannot be yet precisely determined because of the lack of paleomag-
netic data, the rotation measured in the Ionian zone, in structures which
extent farther north, certainly affects other regions such as Albania.
The only data available from the Dinarides and obtained by other
authors farther north in Istria and in few Yougoslavian islands, indi-
cate a post-Cretaceaous counterclockwise rotation. Although this rotation
is not constrained in time so that it is not well established that it is
synchronous to the «Hellenic» one, there must be a zone acting during
Tertiary period as the boundary between the clockwise rotation to the
south and the counterclockwise one to the north. In this respect, it
must be noted that there exists a difference of about 30° in the irend
of the Dinarides-Hellenides chain on both sides of the Scutari-Pec
transverse. This transverse could thus be the boundary between two
klocks wih opposite rotational histories which would imply a very recent
activity of this zone.

In conclusion, one can notice that our paleomagnetic study of the
external zones of the Hellenides has shown that these regions have
been affected, in the last 15 My, by displacements which are much
more rapid and of much larger amplitude than proposed on the basis
of geological studies or other geophysical analyses. In addition, these
movements are of much deeper origin than the observed shallow defor-
mations (thrust for instance) involved in the building of the orogen.
The other paleomagnetic data obtained in the external northern Dina-
rides show an opposite rotational history which needs to be more con-
strained in time. Albania and Southern Yougoslavia are now key areas
for the understanding of the geodynamical evolution of the Central
Mediterranean and new paleomagnetic data from these regions would
thus provide informations of prime importance.
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EVOLUCION]! GJEODINAMIK DHE TEKTONIK I GREQISE VERIORE, NGA
KORFUZI NE THRAKE: NJE HYRJE PALEOMANJETIKE

C. Kissel, C. Laj

Té dhénat paleomagnetike nga pjesé té qgéndrueshme pllakore té médha
litosferike, té kombinuara me té dhéna nga anomalité magnetike oqeanike lejojné
me rindértue me njé saktési té kénagshme kinematikén né njé plan té gjeré
regjional té pllakave, si¢ jané ato Afrikane dhe Europiane. Megjithaté pérplasja
(kolizioni) ndérmjet kétyre dy pllakave gjaté kohés Kenozoike, solli si pasojé
coptimin e anéve té tyre respektive né shumé mikropllaka dhe njési tektonike
té cilat ishin fuqimisht té deformuara dhe té pérfshira né vargun Alpin Mesdhe-
tar gjaté formimit té tij. Cdo njési e pérfshiré né pérplasje (kolizion) ka pésuar
rrotullime vetjake né drejtime dhe amplituda té ndryshme pérreth boshtit ver-
tikal qé mundet té pércaktohen vetém me studime té detajuara paleomagnetike.
Paleomagnetizmi éshté pra i njé réndésie té dorés sé paré pér rindértimin e
evolucionit gjeodinamik té trevés Mesdhetare gjaté tektonikés Alpine.

Pér kété qéllim, qé prej rreth 10 vjetésh, ne kemi studiuar nga ana pale-
omagnetike formacionet Terciare té zonés Mesdhetare Qendror2. Né kété ményré,
ne kemi paré qé harku Egjean ishte pothuaj drejtévijézor, me drejtim lindje-pe-
réndim, gjaté kohés sé Terciarit té poshtém dhe qé harkimi i tij rezulton téré-
sisht nga rrotullimet e kundérta qé prekin dy ekstremitetet e ti) qé né Mioce-
nin e mesém.

Sidomos, skaji veriperéndimor i harkut (zona preapuliane dhe jonike), ka
pésuar dy rrotullime té njépasnjéshme né drejtim té akrepave té sahatit, 25° sej-
cili, pérkatésisht né Miocen té mesém dhe Plio-Kuaternar. Orientimi i sotém i
sirukturave éshté qartésisht N150. Duke e rrotulluar até mbrapsh, ne mund té
arrijmé né pérfundimin se ato ishin rreth N125 gjaté Miocenit té sipérm dhe
N100 para Miocenit té mesém, dmth para se té ndodhnin té dy rrotullimet. Re-
zultatet qé ne morém prej té njéjtit lloj formacionesh né hulliné Mesohelenike,
megjithése jo té pércaktuara miré, konfirmojné praniné e njé rrotullimi té madh
pas Oligocenit n¢ drejtim té akrepave té sahatit né anén lindore té mbulesés sé
Pindit. Orientimi i sotém i hullisé Mesohelenike éshté gjithashtu N150 késhtu
qé ajo ka qené pothuajse paralel me zonat e jashtme gjaté kohés sé& Terciarit
té poshtém. Pika mé e rendésishme éshté gqé i njéjti rrotullim ka prekur té dy
anét e zonés sé Pindit duke treguar se ajo nuk éshté e lidhur me vegori tek-
tonike té njé origjine sipérfagésore, por reflekton né ményré themelore defor-
mimet né thellési té Helenideve té jashtmae.

Strukturat magnetike té analizuara té kétyre sedimenteve 1& padeformuar
nga ana vizuale jané té njé origjine té qgarlé sedimentare, por tregojné gjith-
ashtu njé linearizim magnetik, origjina e té cilit i atribuohet ndodhive shtypése.
Orientimi i kétij linearizimi magnetik éshté konstant né té gjithé zonén e studiuar,
duke {reguar se orientimi i tendosjes kryesore né raport me drejtimin e struk-
turave kryesore mbetet konstant qé nga Oligoceni i poshtém. Késhtu, veté fusha
e tendosjes ka ndjekur té njéjtin evolucion rrotullues si dhe strukturat, ndérsa
shtypja mbeti pérpendikular me boshtet e strukturave.

Qé né Greqiné veriore, duke shkuar mé tej né lindje né Kalkidiki dhe
Thraké, ne mund té vrojtojmé njé ulje té sasisé¢ sé rrotullimeve pas Miocenike
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te hershme. Megjithése rajonet e studiuara népér njé térthore L-P nga Epiri né
Thraké nuk jané né numur té mjaftueshém, kéto rezultate tregojné qé rrotullimet
né drejtim té akrepave té sahatit jané vazhdimisht ¢ zbutura né drejtimin lin-
dor, pér né masivin e Rodopit.

Megjithése kufiri verior i zonés sé pérfshiré né rrotullime nuk ka gené
e mundur té pércaktohet me saktési pér shkak té mungesés sé té dhénave pale-
omagnetike, rrotullimi i matur né zonén Jonike, né slrukturat gé shtrihen tej
né veri, natyrisht ka prekur rajone té tjera si¢ @éshté Shqipéria. Té veimet té
dhéna té vlefshme nga Dinaridet dhe té pérftuara nga autoré té tjeré meé tej
né veri né Istria dhe né njé numur té vogél ishujsh té Jugosllavis€, déshmojné
pér rrotullim né drejtim té kundért 1€ akrepave té sahatit té pas — Kretakut.
VMeqgé ky rrotullim nuk é&shté i kufizuar né kohé ai éshté i pastabilizuar miré,
késhtu qé ai éshté sinkron me até «Helenik». Atje duhet té jeté njé zoné aktive
gjaté periudhés Terciare si kufi nd#rmjet rrotullimit né drejtim té akrepave té
sahatit né jug dhe né drejtim té kundért té akrepave té sahalit né veri. Né kété
piképamje, duhet té theksohet qé ekziston njé ndryshim prej rreth 30° né drejtimin
e vargut Dinaride-Helenide né té dy anét e térthores Shkodér-Pcjé. Kjo térthore
mund té jeté njé kuti midis dy bllogeve me histori rrotullimi té kundért e
cila mund té nénkuptojé aktivitetin e sotém té késaj zone.

Né pérfundim, mund té themi se studimi yné paleomagnetik i zonave té
jashtme té Helenideve ka ireguar se kéto rajone kané qéné prekur né 15 milion
vjetét e fundit nga c¢vendosje qé jané shumé mé té shpejta dhe me amplitudé
.m¢é té madhe se sa propozohen né bazé té studimeve gjeologjike ose analizave
t¢ tiera gjeofizike. Pér mé tepér, kéto lévizje jané té njé origjine shumé mé té
thellé se sa deformimel e cekia té vrojtuara (psh. mbihipja) té krijuara gjaté
r.dértimit orogjenik. Té dhénat e tjera paleomagnetike té vrojtuara né Dinaridet
e jashtme veriore tregojné pér njé histori rrotullimi té kundért i cili duhet
18 jeté mé i kufizuar né kohé. Shqipéria dhe Jugosllavia jugore jané tani treva
kvce pér kuptimin e evolucionit gjeodinamik té Mesdheut Qendror dhe té dhé-
nat e reja paleomagnetike nga kéto rajone do té japin informata té njé réndésie
parésore.
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MODEL! STRUKTUROR | ALBANIDEVE TE JASHTME

David Tushaj* Llazar Méhillka* Caush Xhufi®
Vladimir Veizi*

POZICIONI GJEOTEKTONIK I ALBANIDEVE TE JASHTEME

Albanidet ndahen né té bréndshme dhe té jashtéme, ndarje kjo, qé
pérputhet mjaft miré me teoriné e Tektonikés sé Pllakave, gé sipas shu-
micés sé autoréve, (2, 3, 8), pranohet qé kéto té pérfagésojné skajet e njé
ogeani ku ka ndodhur edhe diferencimi i zonave facialo-strukturore té
tipit platformik: zona Zazani dhe e Krujés dhe té tipit basenor: zona
Jonike dhe e Krastés etj.

KRITERI I RAJONIZIMIT TEKTONIK

Rajonizimi tektonik i Albanideve éshté béré mé paré mbi bazén e
kriterit té dallimit té zonave facialo-strukturore té quajtura hulli dhe
kurizore dhe sot pérkatésisht platformébasen, duke i shogéruar kéto dhe
me moshén e rrudhaformimit. Né kété punim rajonizimi éshté béré né
aspektin tektonik mbi bazén e kriterit té shkallés sé mbihipjes sé struk-
turave gé vecon: a — pjesén orogjenike ose alloktonin, b — pjesén jo
té deformuar ose autoktonin dhe ¢ — Ultésira paramalore adriatike.

Né pjesén orogjenike futen pjesa jugore e zonés Jonike dhe zonat
e Krujés dhe Krastés (fig. 1). Pra, orogjeneza éshté né varési té intensi-
tetit té lévizjes sé pllakave kundrejt njératjetrés. Ndarja e mésipérme
tshté bazuar né punimet gjeologjike sipérfagésore e té thellésisé, si dhe
né ato sizmike dhe gravimetrike.

Marrédhéniet midis zonés sé padeformuar dhe orogjenit.
Kufiri peréndimor i orogjenit pérputhet me krahun peréndimor qé
strukturés sé Tragjasit i cili né veri merr njé kthesé té lehié pér né

verilindje (Picar — Drashovicé), vazhdon drejt veriut me krahun pe-
réndimor té strukturave Cakran — Kreshpan gé péson dhe kétu njé

* Instituti Gjeologjik i Naftés né Fier.
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depozitimeve me ato té nénshtrira, si dhe té atyre sinsedimentare qé
shkaktojné ndryshime té médha té trashésive né té dy anét e prishjeve.

FAZA'T TEKTONIKE

Duke u nisur nga studimi dhe interpretimi i fakteve ekzistuese mbi
fenomene té tilla regjionale si pushimet e depozitimeve, reduktimet e
trashésive, shtrirjet transgresive anésore dhe mospérputhjet kéndore e
azimulale, natyrén e depozitimeve, praniné e olistoliteve né formé hori-
zontesh né shkallé regjionale mund té themi gé né Albanidet e jashté-
me faza orogjenike (€ keté filluar me depozitimet flishore, dhe té mi-
grojné nga lindja né perénd{m. Kéto faza jané:

1 — Eocen-Akuitanian
2 — Burdigalian-Tortonian (z. Miozea)
3 — Tortonian (z. Menardi — 4) — Messinian

4 — Pliocen

Fazat tektonike nuk shprehen né ményré té njéjté né té gjithé te-
rritorin, gjé qé flet pér intensitetin e ndryshém qé ato kané pasur
né vénde té ndryshme. Ato kané sjellé ndryshime cilésore, pérsa i pér-
ket natyrés sé sedimenteve, ményrés sé depozitimit té tyre dhe pér-
masave (€ baseneve sedimentare.
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STRUCTURAL MODEL OF THE EXTERNAL ALBANIDES
. Tushaj, L1. Méhillka, C. Xhufi, V. Veizaj

The geotectonic position of the External Albanides as well as their division
in the tectonic aspect, based on the criterion of the overthrusting rate and the
displacement of structures are treated here.

The {following two units can be distinguished based on the above mentioned
criteria:

— The deformed unit or allochthonous, where belong the southern sector of
the Ionian zone and the Kruja and Krasta ones. They are characterized by the
platformic and basinal tvpe.

— The undeformed unit or autochthon, studied in the southern sectors in
the Karaburun -- Sazan — Zvernec region, with the platformic type deposits.

The relations between these two units are controlled by the longitudinal and
fransversal faults.

The Adriatic pre-mountainous depression with the Miocenic and Pliocenic
deposits (begining to form since the G. menardi — 4 biozone) is situated on the
above mentioned units.

Some features of the above distinguished units as well as the folding phases
affecting these units are also treated here.

12 — Bulelini i Shkencave Gjeologjike I



Nr. 1 BULETIN! 1 SHKENCAVE GJEOLOGJIKE 1991

MEKANIZMI | FORMIMIT TE STRUKTURAVE NE BREZIN
ANTIKLINAL TE KURVELESHIT

Shyqyri Aliaj*, Llazar Mchillka**, Dhimitér Gjenerali**,
Abedin Xhomo***, Vangjel Sylari**, Caush Xhufi**, Vladimir Veizi**,
Péllumb Sadushi**, Bilhil Me¢e**, Foto Curri**

HYRJE

Brezi antiklinal i Kurveleshit, me shtrirje té pérgjithshme VP, hén
pjesé né zonén Jonike té jashtme me facie baseni (pelagjike). Ndiget nga
kufiri shtetéror, né jug, deri tek fleksura e Lushnjés, né veri ku mé tej
drejt VP, né vend té tij, nén molasén e ultésirés Pranadria‘ike. me sa
duket zhvillohet zona e Sazanit (L1. Méhillka etj., 1988).

Né kété kumtesé, duke u bazuar né arritjet e studimit ~Tektogje-
neza e brezit antiklinal té Kurveleshit» (1988) dhe né dritén e tekloni-
kés sé& pllakave trajtohet mekanizmi i formimit té strukturave té kétij
brezi.

Struktura e brezit antiklinal té Kurveleshit pritet nga shképutje
gjatésore e térthure. Shképutjel gjatésore i japin tonin kryesor struk-
turimit té brezit, rrudhat shkojné paralel me kéto shképutje. Né shtrir-
je ky brez ndahet né tre sektoré népérmjet térthoreve kryesore:

— Sektori né jug té térthores Borsh-Kardhiq.

— Sektori midis térthores Borsh-Kardhiq dhe fleksurés Vloré-Te-

elené.
g — Sektori midis fleksurés Vloré-Tepelené e fleksurés sé Lushnjés.

Nga lévizjet shiypése strukturuese shképutjet normale sinsedimen-
tare gjatésore jané kthyer né lartrréshqitje-mbihypje ose lartrréshqitje-
-shtytje, duke shérbyer si shina ge u japin rrudhave drejtimin e shtrir-
jes, ndérsa shképutjet sinsedimentare {érthore kané f{unksionuar si
shtytje.

Mbulesa sedimentare jonike &shté deformuar dhe zhvendosur pér-
para drejt P-JP mbi formacionin evaporitik, gjaté fazés shtypése struk-
turuese té zonés Jonike té jashtme. Evaporitet, duke u futur né bértha-
mén e antiklinaleve e gjaté planeve (& shképutjeve tektonike. ndikuan
né shkallén e deformimit 1€ mbulesés sedimentare jonike e té mbi-

® Qendra Sizmologjike né Tirané
*¢ nstituti Gjeologjik i Naftés né Fier
¢sx | S P. té Gjeologjisé né Tirané
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cvaporiteve n# Zhulat-Kardhig-Picar. Gusmar e gjetké kallézon, se né
rrugén e depértimit lart ato kané imaré me vete pjesé (& prerjes
stratigrafike té vendosur mbi ta e nén karbonate. Pra, nén karbonatet,
né bazén e mbulesés sedimentare jonike ndodhet njé nivel duktil, i
ndértuar nga cvaporite. Gjaté fazés shiypése strukturuese dhe fazave
neoteklonike, mbulesa sedimentare jonike éshté deformuar e zhvendosur
drejt P-JP mbi kété nivel duktil t¢ cevaporiteve.

Mckanizmi i deformimit dhe i zhvendosjes pérpara drejt P-JP i mbu-
lesés sedimentare jonike ka ndodhur si vijon (Sh. Aliaj, 1988). Gjaté
fazés shtypése té strukturimit té zonés Jonike té jashime, ku béjné pjesé
brezat antiklinale té Cikés e Kurveleshit, pasi u bllokua sudduksioni i
késa] zone nén até Jonike (& brendshme, klivazhi ballo:, para brezit té
Cikés, u kthye né mbihypje ballore, e cila ish shképutjet normale sin-
sedimentare i ktheu né lartrréshqitje-mbihypje ose lartrréshqitje-shty-
tie dhe né krahun e varur 1€ tyre u formuan rrudhat. Mbihypja ballore
€ zonés Jonike (¢ jashime shképuti né bazén e nivelit duktil té eva-
poriteve mbulesén sedimentare jonike, té cilén e deforinoi dhe e zhven-
dosi pérpara drejt P-JP. Té gjitha shképutjel gjatésore e zbusin planin
e tyre drejt thellésisé. duke pérfunduar né mbihypjen ballore té zonés
(Sh. Aliaj etj., 1939). Evaporitet duke u futur né bérthamén e rrudhave
antiklinale e gjaté planeve 1é shképutjeve tektonike, ndikuan né shkallén
¢ deformimit té mbulesés sedimentare jonike e L& mbihypjeve. (Fig. 2).
Ndér to. mbihypja ballore e zonés Jonike (& jashtme gé paraget njé
mbihypje mbulesore kushiézoi vendosjen né trajlé pakete aloktone té
késaj zone mbi zonén e Sazanit.

Deformimi i sotém i zonés Jonike éshté rezultal né rradhé L& pare 1
fazés shtypésc strukturuese, por ai éshté theksuar gjaié fazave shty-
pése ©- tektonike -duke rritur edhe shkallén e mbihypjeve dhe ampli-
ludér . lévizieve vertikale.

REKOMANDIME

Pér mjonjen me (& thellé t3 strukturés sé zones Jonike dhe me-
kanizmit té formimit {é saj rekomandojmé:

1. Té zgjerohetl aplikimi i metodés mikrotektonike né té gjithé bre-
zat strukturoré joniké e mé gjéré.

2. Té kryhen studime stiratigrafike tematike pér saklésimin e mo-
shés sé fazave strukturuese e neotektonike té zonés Jonike e mé gjéré.

3. Té kryhen térthor zonés Jonike profile sizmike deri né thellési
{¢ médha, me géllim gé té kapen planet e mbihypjeve dhe strukturat
nén to. né vecanti ato nén mbihypjet ballore té orogjeneve, si nén ba-
llet ¢ brezit té Cikés ¢ & Beratit.
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STRUCTURES FORMATION MECHANISM IN THE KURVELESHI
ANTICLINE BELT (IONIAN ZONE)

Zh. Alfaj, LI. Méhillka, Dh. Gjenerali, A. Xhomo, V. Sylari C. Xhufi, V. Veiz
P. Sadushi, B. Mece F. Curri

The Kruveleshi anticline belt together with the Cika one belong to the
exterpal Ionian zone. The structure of the Kurveleshi anticline belt is intersected
by longitudinal and transversal faults. The longitudinal faults are prevalent. The
anticline belt is separated in strike in three sectors, through the main transversals
which from south to the north are; Borsh-Kardhiq transversal, Vloré-Tepeleni
and Lushnjé flexures. The Kurveleshi and Cika Ionian anticline chains north
of Vioré-Tepelené flexure, are covered by the molasses of the marginal Pre-Adriatic
depression. The Sazani zone is developed, perhaps, north of the Lushna flexure,
under the molasse.

Two following longitudinal tectonic systems are distinguisned in the Kurve.
leshi anticline belt. It is important to emphasize that the longitudinal faults and
folds go parallellv. The following systeme are evidenced: 1. NW to NNW tectoni¢
system, in which belong the majority of the longitudinal faults and folds from
‘Mali i Gjéré to Kurvelesh and 2. N to NNE tectonic system including the majority
of the longitudinal faults and folds from the Vloré-Tepelené flexure to Lush-
n;& one.

The Ionian sedimentiary basin has been broken into the blocks by the
sinsedimentary faults with normal component during the Liassic-Early Miocene
Due to the NE regional compression during the Langhian compressional phase,
the longitudinal sinsedimentary normal faults are transformed to reverse faults
~r reverse-strike-slipe faults and the anticline folds and behind them the syncline
¢nes have been formed in their hanging wall. These faults have been served as the
rails during this stage. They give the folds the direction of strike, parallelly
with them. As a rule, the overturning of folds is made towards W-SW, because
e majority of the longitudinal sinsedimentary faults have had E dipping of
planes. But, the E-NE vergence there also exist.

In the NW tectonic system of the reverse faults have been formed long
fold . This is conditioned by the fact that regional compressional axis has acted
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from NE to SW during the Langhian phase. Meanwhile, short folds (brachy-
folds), have been formed in the N-NE system of the reverse — strike — slipe foults
transverse faults have functioned as strike-slipe faults.

The interformational thrusts and minor scales at the footwalls of the thrusts
have been formed only by the compressional movements of the Langhian phase

The Ilonian sedimentiary cover has been deformed and displaced onward
towards W-SW, on the evaporitic formation. During the Langhian compressional
phase, which has folded the external Ionian zone. the frontal thrust detached the
ionian sedimentary cover at the base of the ductile level of evaporites, thus
deforming and displaced it towards W-SW on the Sazani zone. FPenetrating to the
nucleus of the anticline folds and along the planes of the tectonic faults, the
evaporiles have conditioned the rate deformation of the Ionian sedimentary cover
and of thrust. All the longitudinal faults reducc thcir dipping angle towards the
The transverse faults have functioned as strike-slipe faults.
depth, ending to the {rontal thrust of the External Ionian zone. This
frontal thrust represents a nappe thrust with the plane high angles on the surface,
which into the depth towards NE passes into near horizontal, conditioning the
allochthonous sheet of the external Ionian zone on the Sazani one. The neotectonic
.ompressional phases have also influenced to the recent deformation of the Ionian
sedimentary cover.
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ROLI | PRISHJEVE TE VIETRA GJATESORE E

TERTHORE NE STRUTKTURATE BREZIT TE KURVELE
SHIT NE NDARJEN E ZONAVE DHE FORMIMIN E
ULTESIRES

Yzedin Sadiku*

Brezi i Kurveleshit bén pjesé né zonen Jonike gendrore, éshté pjesé
pithérése e orogjenit té buzinés kontinentale té pllakés sé Adrias. Eshté
e brez i zgjatur, me drejtim veriperéndim-juglindje, me dendési struk-
trash mé té madhe se gjithé brezat e tjeré. Té gjitha strukturat né
krahét peréndimor té tyre shogérohen me prishje tektonike gjurmét e
tt cilave, né pérgjithési. kané orientimin e strukturave me prirje pér
né verilindje apo juglindje né periklinalet e tyre verior dhe jugor.

Nga jugu drejt veriut né (érési ato zbresin né hipsometr: derisa né
pesén veriore, pérballé Ultésirés pranéadriatike zhyten pér sé tepérmi,
mbi té cilat vérehet njé trashési shumé e madhe depozitimesh terrigjene
neogjenike transgresive né njé thellési maksimale gé 1 kalon 6000 m,
sidomos né pjesén veriore té tyre. Zhytja e tyre drejt veriut duhet
t¢ béhet me prishje térthore gé ndajné blloge pak a shumé té «pava-
rur» nga njéri-tjetri.

Né kryqgézimin e prishjeve gjatésore me ato térthore vérehen dalje
mé té shumta evaporitesh gé nganjéheré shogérohen edhe me dalje té
shkémbinjve magmatiké si né Bashaj e Kardhiq, por ka edhe krygézime
te kétyre prishjeve. ku nuk vérehet dalje evaporitesh si né Selenicé ose
ne veri té strukturave té Kreshpanit e Verbasit. Evaporitet jané mé té
vielra se dolomitet e Triasit dhe ne shumicén e rasteve duhet t& shérbej-
né si lubrifikues dhe si niveli kryesor i shképutljes sé mbulesés sedimen-
tare meso-kenozoike. Nivel tjetér shképutés éshté tavani i prerjes karbo-
natike. Ka dhe nivele te tjeré brenda prerjes karbonatike. Si shembuj
kryesoré t{é kétyre niveleve té shképutjes mund (& pérmendim né struk-
turat e Kreshpanit e Verbasit ku elementé struktural terigjené e gélge-
roré vendosen njeri mbi tjetrin, té cilét duke u interleruar edhe me de-
pozitimin e njé sasie té madhe materiali terrigjen neogjenik i japin ké-

¢ Instituti Gjeologjik  Naftés né Fier.
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KOLE OF THE ANCIENT LONGITUDINAL AN TRANSVERSAL FAULTS ON
THE KURVELESHI BELT STRUCTURE, ON THE DIFFERENTATION OF THE
TECTONIC ZONES AND ON THE FORMATION OF THE
PRIE-ADRIATIC DEPRESSION

Y Sadikaj

All the structures of the Kurveleshi anticline belt are the result of the ancient
listric longitudinal and transversal t{ectonic faults which have complicated the
continental margin of Albanides. The orogeny processes have played an important
1ole as well,

The formation of the carbonate structures is accompanied by the transfor-
mation of normal faults to the reverse ones. The sliding is made after the evaporite
formation or afler the {errigene rocks occured at the base of the carbonate section.

The most important transversal faults which intersect the Kurveleshi anti-
cline belt are: Borsh-Kardhiq. Térbag-Bashaj, Vérmik-Bencé, Northern Verbas-
Northern Kreshpan etc. These transversals separate the blocks with a relatively
independent geological development history from one another. The maximal
shortening and scaling is observed near the transversal faulls. The transversal
fault north of Verbasi and Kreshpani separates the Dblocks with evident indepen-
dence regarding their geological evolution and orogeny.

The seclor west of the Kurveleshi anticline belt, with great thickness of the
sedimentary cover and less folded, has played the role of blocking of the folding
of orogeny and has been plunged either by the weight of sediments or by the
influence of flysch and carbonate strucltures situated above one another at the
front of orogeny. These are also the main factors leading to the formation of
Pre-Adriatic depression.
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PASQYRIMI | STILIT TEKTONIK TE ALBANIDEVE TE
JASHTME NE MOLASEN E ULTESIRES PRANADRIATIKE

Asti Papa*, Adem Hyseni**, Vasillag Leci**, Jovan Prenci**
HYRJE

Né pércaktimin e stilit tektonik 1é Albanideve té jashime, si trevé
e buzinés kontinentale, gjaté ciklit malformues alpin, rolin kryesor e
kané luajtur (10) dy etapa té tektogjenezés: etapa iarditektonike (Oligo-
cen-Miocen) dhe etapa neolektonike (Pliocen-Kuaternar).

Kéto etapa pérkojné pjesérisht né kohé me formimin e molasés
né Ultésirén Pranadriatike (Miocen i mesém-Pliocen). Késhtu qé zhven-
dosjet e shkaktuara nga etapa tarditektonike e neotektonike jané pasqy-
mar edhe né kété molasé.

Kundérhedhjet dhe mbihypjet né strukturat
molasike té Ultésirés Pranadriatike

Njé nga tiparet e stilit tektonik {& Albanideve 1& jashime, qé pas-
gyrohet né molasén neogjenike. éshté prania e shképutjeve tektonike
paspliocenike. vecanérisht e kundérhedhjeve dhe mbihigjeve t1é shkak-
tuara nga lévizjet e etapés neotektonike. Shképutje t¢ tilla vérehen né
disa struktura antiklinale té Ultésirés Franadriatike.

Késhtu né pjesén veriperéndimore té saj né antiklinalin e Durrésit
(fig. 1) vérehet njé kundérhedhje me anim lindor, me kénd prané si-
pérfages 60-70° e me gjani vertikale 600-700 m. gé vé pérballé pjesé
té¢ ndryshme té prerjes sé molasés tortoniane. Ajo ka shkaktuar deri
pérmbysjen e fages peréndimore té sinklinalit 1é Bishtkamzés, té& mbu-
shur edhe me molasé pliocenike. Edhe né buzinén jugere té Ultésirés
Pranadriatike, né antiklinalin e Zvernecit (fig. 2) pusel e shpuar kané
véné né dukje dy shképutje té tipit kundérhedhje mbihipje, me gjani
mreth 1000 m dhe anim peréndimor. qé prekin molasén tortoniane.

* Akademia e Shkencave e R.P.S.SH.
# Fakulteti i Gjeologjisé dhe Minierave né UT.
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tjetér antiklinali i Durrésit, ku né sipérfage del molasa tortoniane, éshté
stratigrafisht mé i ngritur nga strukturat e tjera molasike mé jugore
{Divjaké, Ardenicé etj.) té Ultésirés Pranadriatike, ku del né sipérfage
Plioceni.

Nga ky kéndvéshirimi antiklinali i Durrésit éshté i ngjashém me
até té Zvernecit, ku del gjithashtu né sipérfage molasa tortoniane. Mbi-
ngritja stratigralike e kétyre dy amntiklinaleve mund té shpjegohet me
zhvillimin e tyre mbi blloge relativisht té ngritur té bazamentit para-
miocenik. Ndérkaq animi tektonik i kundért, lindor, i kundérhedhjes,
si dhe asimetria lindore e antiklinalit té& Durrésit mund té shpjegohet
me rrotullimin relativ té kundért qé ka pésuar blloku i nénshtratit té
késaj strukture.

Né formimin e antiklinalit té Zvernecit dhe né tektonizimin e tij,

me kundérhedhje gé kané uanim tekionik peréndimor, 1olin mé aktiv
¢ kané Juajlur shtysat tektonike lindore, nga strukiurat e zonés Jonike,
ndérsa shtysat peréndimore, nga strukturat e zonés sé Sazanit, kané
luajtur njé rol mé & vogél. E kundérta ndodh, me sa duket, né anti-
klinalin e Durrésit, i cili ka asimetri lindore dhe kundérhedhje me
anim tektonik lindor, krahas shkallés mé té larté té tektonizimit né
krahasim me strukturat mé lindore. Kjo dukuri mund 1& shpjegohet
me faklin se né paralelin e Durrésit éshté mé i afruar balli i Zonés
sé Sazanit (i pllakés Adriatike) dhe késisoj shtysal nga peréndimi kétu,
¢ mé né veri. kané luajtur njé rol mé aktiv né krahasim me shtysat
lindore.
Si pérfundim mund té themi, se stili tektonik i molasés sé Ulté-
sirés Pranadriatike, ku vérehet pérgjithésisht ulja e intensitetit té tek-
tonizimit, duke shkuar nga lindja né peréndim (me pérjashtim té anti-
klinalit té Durrésit), pasqyron slilin tektonik té Albanideve té jashtme
(dhe té Albanideve né térési). ku intensiteti i tektonizimit bie nga lindja
(aloktoni i ploté) né peréndim (autoktoni i ploté).
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REFLECTION OF THE TECTONIC STYLE OF THE EXTERNAL ALBANIDES IN
THE MOLASSE OF PREADRIATIC DEPRESSION
A. Papa, A. Hyseni, V. Leci, J. Prenci

The features of the tectonic style of external zones with overthrusts and
nappes corrected the previous image of these zones as <«autochthonous». These
displacements caused by tarditectonic and neotectonic stages are rellected in the
molasse of Pre-Adriatic Depression.

These features are reflected, first, in the tectonization of the structures ot
PreAdriatic Depression, which also reveal postpliocenic thrusts and inverse faults
sometimes with great horizontal displacement. These evidences corrected also the
classical image of geosyncline tectonics, according to which subvertical faults
may Dbe typical for the neotectonic stage. Another important femture of the mo-
lassic structures of PreAdriatic Depression is the presence of growth faulls which
in many cases come from the reactivization of normal and inverse faults that
alfect the premiocenic substratum.

A lot of molassic structures in the western part of PreAdriatic Depression
are prolonged and relatively narrow anticlinals, which are similar to the struc-
tures of Kruja zone. As it seems they have been formed on a premiocene basement
represented by a long block bordered by two transversal faults which were
reactivated from Miocene till Quatenary and are active, even today. So, the mor-
phology of these structures reflects the typical tectonic style of the external
Albanides.

Generally, in the molassic structures of the PreAdriatic Depression the inten-
sity of tectonization decreases from East to West. This is explained as an effect
of eastern tectonic pushings caused by limestone anticlinals of Ionian zone. A
conirary eastward asymmetry is observed only in Durrési anticlinal which is
affected by inverse faults with eastern vergence. It seems that a basement western
block of Sazani zone have played a more active role here.
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STILI TEKTONIK MBULESOR | ZONES SE KORABIT

Abedin Xhomo*, Vangjel Qirici*, Burhan Kodra*¥,
Pandeli Pashko*, Selam Meco***

HYRJE

Punimet regjionale té kryera né zonén e Korabit, pér sqarimin e
aspekteve té stratigrafisé, tektonikés dhe mineralmbajtjes, si dhe ato
me karakter kérkues-rilevues hedhin drité pér ndértimin gjeologjik
t¢ ndérlikuar té késaj zone me rrudha hera herés deri té shtrira e
té¢ pérmbysura, me mbihipje qé kalojné deri né mbulesa. Megjithé
rezultatet e arritura mbeten ende mjaft probleme té diskutueshme, si
né fushén e stratigrafisé, ashtu dhe né até té zhvillimit paleogjeogra-
fik té njésive 1& veganta (& késaj zone.

Né zonén e Korabit dallohen tre njési tektonike: e Kollovozil, e
Muhurrit (Cajés) dhe e Malésisé sé Korabit. Né figurén 1 béhet bashké-
rendimi i kolonave litologo-stratigrafike té kétyre njésive.

NJESITE TEKTONIKE T ZONES SE KORABIT

1. Njésia e Kollovozit ze pjesén verilindore té zonés sé Korabit. Ajo
ndértohet kryesisht nga depozitimet ordovikiane dhe mé pak nga ato
silurian-devoniane. Prerja ordovikiane né pjesén e poshtme pérfagésohet
me ranoré, rreshpe, alerrolite, kuarcite e vullkanite acidé dhe mbaron me
ranoré dhe rreshpe alevrolitike me shtresa e horizonte kuarcitesh mbi t&
cilet vendoset trupi xeheror i hekurit silikat-klorit. Mbi trupin xehe-
ror vendosen rreshpet e zeza siluriane me shtresa té gélqeroréve me
Scyphocrinites sp., e konodonté té silurianit té sipérm-devonianit té
poshtém.

Né njésiné e Kollovozit depozitimet triasike kané pérhapje té kufi-

¢ [nstituti i Studimeve dhe Projektimeve Gjeologjike né Tirané.
# Nd. Gjeofizike né Tirané.
® Fakulteti i Gjeologjisé dhe Minierave né UT.
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MBI KARAKTERIN MBULESOR TIE ZONLS SE KORABIT

Faktet e parashtruara flasin qarté pér karakterin mbulesor té zonés
sé Korabit mbi njésiné e Dibrés. Té gjitha studimet e kryera né zonén
e Korabit kané treguar se prerjet e depozitimeve paleozoike e triasike
jané té plota dhe evaporitet nuk mund té jené si pjestare té iyre. £che
né vendet {qinje, né zonat e brendshme analoge té zonés sé Korabit che
ssaj té Mirdités nuk njihen dukuri ose kushte pér formimin e eva-
poriteve né prerjet e depozitimeve paleozoike e triasike. Studimet dhe
punimet e kryera né zonat e jashtme (Kruja, Jonike e Sazani) né ven-
din toné dhe né Dinaride e Helenide kané vértetuar se bazamenti i tyre
ndértohet nga evaporitet.

Eshté e natyrshme gé gipset e rajonit té PeshKopisé sé bashku me
flishin paleogjenik qé& i rrethon té lidhen me zonén e Krujés e ndoshta
e Jonike. Flishi i Jurasikut té sipérm-Kretakut {& poshtém qé pérbén
paketén e dyté aloktone duhet té pérfaqésojé nénzonén e Krastés.

Njé fakt tjetér mjaft interesant pér alokioniné e zonés sé Korabit
dhe praniné e zonave té jashtme nén té mund té jené té dhéna*t dhe
interpretimet e béra nga K. Gjata etj. 1987 pér [oraminiferet plankto-
nike miocenike té takuara né argjilat né kontaktin e gipseve me shké-
mbinjté ultrabaziké né rajonin e Bicajes prané malit té Bardhé (Pe-
shkopi), si dhe foraminifereve planktonike po té miocenit té mesém
¢ takuara né shkémbinjté ultrabaziké, qé ndérpresin depozitimet de-
voniane, né rajonin e Staneve té Preshit.
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Xhomo A., Pashko P. Meco S. 1985 - Siratigrafia e depozitimcve paleozoike té
Albanideve dhe premisat e mineralizimeve qé lidnen me kéto depo-
zitime Tirane.

THRUST TECTONIC STYLE OF TIilZ KORABI ZONE

A. Xhomo, V Qirici, B. Kodra, P. Pashko, S. Meco

Korabi 2zone is built up by an imbricate structure which belongs to the
Gaja, Kollovozi, Malésia e Korabit and Grama teclonic units.

Kollovozi unlt is made up mainly of Ordovician deposits being represented
by sandstones, quartzites, chloritic and argillaceous shales, acid volcanics (igni-
mbrites, rhyolites, hyalotrachytes) and on the top by sandstones or alevrolite
shales with a quartzite level over which is situated the iron silicate-chlorlte mine-
ralization. Silurian and Devonian deposits which are located higher have a
reduced thickness and are represented by black shales with limeslone layers con-
taining scyphocrinites.

Caja unit 1s made up mainly of argillaceous black shales with Graptolites of
Llandoverian, Wenlockian, Ludlovian and Lochkovian as well as of argillaceous
shales with limestone layers oontaining Tentaculites and Conodornts of Lochkovian-
Pragian and Zlichovian.

In this unit, the magmatism is expressed by basic volcanics and by minette
and monzonite bodies as well. In the eastern transitional seciors to Mirdita zone,
the Paleozoic sedimentls overlie transgressively by the conglomeira.es of Permian-
Lower Triassic and further the shales with carbonatic layers and basic volcanics
of Lower Triassic snisian.

The umit of Malésia e Korabit consists mainly of Devonian deposits repre-
senled by shales with limestone layers with Tentaculites, Conodonts, Crinoids and
Cephalopods. In the upper part occur c inoidal limestones, sandstone-con ilomerate
terrigene deposits with argillaceous and limestone shales horizons of Triassic.

Grama unit consists mainly of basic volcanics, shales and limestones.

Kollovozi unit represents an allochthon sheet which covers the eastern sectors
of Gaja unit, which appears in the form of small tectonic windows in Borje,
Zapod, and Ilna Reka stream. Its horizontal displacement is over 8 km. In south
of Rafshi i Korabit, Kollovozi unit overthrusts Mali 1 Korabit unit and the
flysch of “Upper Tithonian-Valanginian of Krasta zone.

Korabi unit form a sheet which overthrusts Grama unil and the flysch of
Upper Tithonian-Valanginian of Krasta zone as well.

The allochthony of )orabi zene is quite clear in Peshkopia region, where
1ihe tectonic windows of evaporites of Permian-Lower Trassic and Paleogenic flysch
of external zones (Kruja zone) occur under the f{lysch deposits of Uppey Tithonian-
Valanginian of Krasta zone. The formations of this lwo sheets are surrounded and
overthrusied by Paleozoic and ‘Triassic deposits of Koliovozi, Caja, Mal Korabit
and Grama units.

The gypsim outcropping i the tectonic windows are Iinked with disjunctive
Yeclonics, under an exlensional regime, which has been active during Pliocene-

Quaternarv and has influenced on the fsrmaton of the uplified structure us

cupola shape of Korabi zoae.
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ASPEKTE TE MBIHIPJEVE NGA PERENDIMI NE
LINDJE NE ZONEN JONIKE

Afat Serjani*
HYRJE

Zona Jonike sikundér njihet, hyn né zonat e jashtme té Albanideve
dhe ka pérhapje té gjéré si né vendin toné po ashtu né jug e né pe-
réndim té Greqisé, kurse né veri zhytet poshté molasave té Ultésirés
Franadriatike. Pastaj pérséri rishfaget né drejtim té veriperéndimit né
Alpet Jugore, duke u bashkuar me zonén Umbro-Markexhiane gé pér-
bén analogen e saj né Apenine (Abouin A. 1976, A. Decandia, E. Gia-
unini 1983).

Historia e zhvillimit gjeologjik té zonés Jonike pasqyron momentet
kryesore i€ lidhura me polaritetin orogjenik LVL-PJP. Ky polaritet
ashtu si edhe gjithé depozitimet pérbérése nga evaporitet e P-T; e deri
né depozitimet Imolasike miopliocenike pasqyrojné fenomenet kryesore
¢ ndodhura qysh nga carja e Pangjeas, hapja e Eurazisé dhe formimi
i Tetisit e deri né etapén postorogjenike, kur ndodhi pérplasja e plia-
kés Afrikane me Euraziné.

Né zonén tektonike Jonike fiksohen deformacionet paleotektonike
dhe ato neotcktonike. Deformacionet paleotektonike kapin formacionin
karbonatik e até shliror, ndérsa alo neotektonike formacionin molasik
duke rideformuar edhe formacionet e nénshtrira (karbonatike e fli-
shore).

Strukturat dhe sistemet kryesore té thyerjes tektonike

Pjesa veriore e zonés Jonike ndahet né tri nénzona kryesore dhe
pérbéhet nga struktura té rendeve té ndryshme antiklinoriume e sin-
klinoriume, ose si¢ emértohen né praktiké brezat antiklinale e sinkli-
rale pér arsye té formés shumeé té zgjatur kundrejt gjérésisé relativisht
té vogél. Veté brezat ndértohen nga vargjet struktiurore antiklinale e
tinklinale, kurse kéta té fundit ndértohen nga struktura té vegants té

¢ Instituti i Studimeve dhe Projektimeve té Gjeologjisé né Tirané.
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Fig. 4 — Prerja gjeologjike ¢ antiklinalit té Fterrés e Gusmarit dhe skema tck-

tonike e¢ deformimit sipas modelit té teorisé s& tclvigut dhe formimit
t¢ rrudbave sundukore.

Geological cross-section of the anticline of Fterra and Gusmar and the
tectonic scheme of deformation after the model of U. The formation
of trunk folds, is seen also.
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ASPECTS OF THRUST TECTONICS FROM WEST TO EAST OF THE
KURVELESHI REGION

A, Serjani

The general northwestern spreading, the western structural vergence, the
contacts with the faults of thrusting character on the weste:n anticlinal flanks
elc, are common features of the structures of Ionian zone. The thrusts of east
vergence Wwhich are the subject of this paper are also distinguished.

Two systems of faults are distinguished:

a) of a SSE-NNW direction, after which the structural chains are orientated
and.

b) of a transversal system of faults with sublatitudinal direction.

The second system is regenerated later and it displaces the first one.

The tendency of the thrust and overthrust tectonics from east to west is
reflected in the previous geological studies. The studies of these last years have
evidenced also the thrusting character of the regional tectonics from west to
cast. It is accompanied with evaporites and magmatic blocks (e.g. Kaparjel-Gus-
mar-Vermik fault).

The biggest displacement has underwent the Griba structure, which has moved
about 3-4 km to W-NW and rised about by the Luzat-Ben¢é-Vermik strikeslip
fault. The Kaparjel-Gusmar-Vermik thrust is amosg the most important faults
by which, the dislocation from west {o east and the rising of the block has occured

The observations and studies provide arguments for the western dip of
plane of this fault. The data of the structural-prospecting profiles of Gusmar
testify the thrust character of the western blocks over the eastern ones. The
phenomenon of the eastward overturn of structures occur in Gusmar-Liufé zone.

The geological observations on the spreading plane of faults are confronted
with the solution of the focal mechanism of the earthquakes. As the result of
Pangea’s breakup, during Lias the extentional forces dominated, the differen-
tation of the baiin occured and the pelagic stage of sedimentation began.

During the orogenic pre-Tortonian phase, as resulls of maximal compression
occured the folding, while, during the neotectonic Plio-Quaternary phase, faults
were reactivated and the thrusts were caused. The thrusts of ¢ast vergence were
formed as well as on the opposite side. As the result of intensive action of com-
pressive forces from west to east and viceversa, especially in Cika-Kurveleshi
region, where they are higherdue to the nonplunging of Sazani zone, happened
the formation of thrusts of east vergence and the overturn of structures in the
upper levels,
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OFIOLITE PERMO-TRIASIKE NE PJESEN LINDORE
TE ZONES MIRDITA DHE DISA RRJEDHIME
GJEOTEKTONIKE

Petro Cili*, Agron Brage*, Agim DPirdeni*,
Vasil Kotani*

I — Ndértimi gjeologjik i sektorit Qalé-Murré

Né vitet 1982, 87-88 né scktorin e Qafé-Murrés midis kompleksit
vullkanogjeno-sedimentar, pranuar si té Triasikut té poshtém (5,11,8,9
etj.) ose (& Jurasikut té sipérm-Kretakut té poshtém (6,7). jané ve-
cuar depozitime té tilla. t&€ Permianil té sipérm.

Né ndértimin gjeologjik té kétij sektori marrin pjesé shkémbinjté
ultrabaziké, vullkanogjeno-sedimentare (& permo-triasikut dhe gélge-
torét e triasikut. Kéto pérfagésojné njé zgjerim té buzés ofiolitiko-
-karbonatike lindore té zonés sé Mirdités drejt peréndimit. midis masi-
véve ultrabaziké té Lurés dhe Bulgizés.

1. Shkémbinjté ulirabaziké (& permianit té sipérm (o Py)

Né Kacni, né Gurin e Vashés-Masdeje, né fshatin Selishté, e né Lu-
kan ultrabazikét vendosen né bazé té shkémbinjve vullkanogjeno-se-
cdimentaré té permianit té sipérm-triasikut té poshtém, duke réné res-
pektivisht né VL (fig. 1A), né JL (fig. 1B) dhe né P (fig. 1C). Kjo ven-
dosje pér {é cilén éshté béré fjalé edhe mé paré (13,9.4,11.12) dhe
prania e vazhdueshme e kokrrizave ofiolitike dhe (& serpentiniteve né
ranorét e depozitimeve {é permianit té sipér {regojné se ultrabazikét
pérbéjné bazén stratigrafike té gjithé shkémbinjve té tjeré, pra kané
rnoshé mé té vjetér, té permianit té sipérm. Kéta ultrabaziké dallohen
rrénjésisht nga ata té masivéve té Bulqizés e Lurés edhe nga vegorité
petrologjike, metalogjenike e gjeomorfologjike.

s Instituti i Studimeve dhe Projektimeve té Gjeologjisé né Tirane.
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permo-triasik i pérfagésuar né Turgi me oqgeanin Karakaja (18), né
Greqi me ogeanin Maljak (21), ndérsa né Shqipéri me até mirditor.

Formacionet ofiolitike jurasike nga ana e tyre lidhen me ripérté-
ritjen e kétij ogeani mirditor gjaté jurasikut té mesém-sipérm. Gjaié
jurasikut té sipérm — kretakut té poshtém ndodh mbyllja e kétij oge-
ant, ngritja e pérgjithshme e zonés sé Mirdités, e shogéruar edhe me
ngritjen e trupave protruzive-diapiriké, ultrabaziké té mantelit. té cilét
ndértojné pjesén mé té madhe té disa masivéve té solém ultrahazik,
gé zené pjesét mé dominante té relievit.

Pra mendimet e ndryshme shpesh heré kontradiktore, sidomos pér-
sa i pérket moshés sé ofioliteve jo vetém qgé nuk pérjashtojné, por
pérkundrazi presupozojné njeri tjetrin, si pjesé pérbérése té njé té
velme, térésore.
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PERMIAN-TRIASSIC OPHIOLITES IN THE EASTERN PART OF
MIRDITA ZONE, GEOTECTONIC CONSEQUENCE

P. Cili, A. Brage, V. Kotani

The lower part of the Murra seclion, in Dibér (Mirdita zcne) is ccmposed
of the Permo-Triassic ophiolitic rocks. The amphibolites, basic and intermediate-
acid volcanics, succeded by argillites, sandstones and radiolarites of the Upper
Permian-Verfenian volcano-sedimentary formation are successively set on the
Upper Permian-ultrabasic rocks. Colaniella parva, Geinitzina sp., Pachyphloia sp.,
Hemigordius sp., etc. have been recorded in some limestone strata between sand-
stones. The Lower Triassic ammonites have been recorded in the same formation.

Upwards. the section is succeeded by the Middle Triassic-Jurassic rocks.

The Airdita zone represents an anticline siructure composed of an inner
syncline consisting mainly of the Middle-Upper Jurassic rocks of the oceanic crust

and of +wo lateral anticlines, within which occur the above mentioned ophiolites
of the Permo-Triassic oceanic crust.

The Permo-Triassic ophiolitic complex has been formed in a marginal
ecean which has existed between the Korab-Pelagonian and Sazan-Apulie micro-
plates. The Middle-Upper Jurassic ophiolitic complex belongs to the Mirdila’s
ocean overlying the Permo-Triassic formations or representing its renovation.
By the end of the Upper Jurassic is definitively closed the Mirdita's ocean and

the gener-al uplifting ¢! the Mirdita zone associated with the protrusive — diapirie
mantle ultrabasic bodies occur.
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MBI KARAKTERIN MBULESOR TE STRUKTURES SE
MALIT TE KORABIT

Selam Meco*
Té dhéna té pérgjithéshme

Depozitimet gé ndértojné strukturén e malit té Korabit kané ve-
ndosje monoklinale me rénie té pérgjithéshme lindore e verilindore, me
kénde rénie rreth 25°-30°. Nga pikpamje litofaciale né kété struk-
turé dallohen tre formacione kryesore.

— Formacioni i rreshpeve té zeza té Muhurit.

— Formacioni i rreshpeve dhe gélgeroréve me tentakulite té Ko-
rabit.

— Formacioni i gélgeroréve té Korabit, té cilét ndértojné kreshtat
¢ Malit té Korabit (fig. 1).

— Formacioni i rreshpeve 1é zeza té Muhurrit, i zhveshur né fagen
peréndimore 1é malit t& Korabit, né anen e Preshi!* pérbén pjesen mé
t¢ poshtme té prerjes dhe perfagesohet nga rreshpe argjilore, alevro-
litike, kuarc-sericitike, deri sericilike e grafike, filitike qé herémbas-~
here ndérthuren me nivele ranoresh feldshpat-kuarcore kokérrimét. té
rreshpézuar qé kalojné deri né rreshpe alevrolitike. Mosha e gjithé kétij
formacioni éshte pranuar si siluriane. Trashésia e kétij formacioni arrin
deri né 150 m.

— Formacioni i rreshpeve dhe gélgeroréve me tentakulite té Ko~
rabit karakterizohet nga ndérthurje rreshpesh e gélgerorcsh me trashé-
s1 deri 51 m. Rreshpet né térési jané arg)ilore. sericitike, grafitike e fili-
tike. Gélgerorét né pjesén mé té madhe jané biomikrosparitike me
rikristalizime te ndryshme shpesh heré te kuarcézuar né trajié kuarci
autigjenik deri né albit qe ka zhvendosur faunén. Né mjaft nivele né
gélgerorét vérchen gjurmé krinoidesh si dhe tantakulite, kryesisht sti-
liolinidé me ruajtje relativisht jo té keqe. Grupi kryesor i faunés, gé
ka argumentuar moshat e ndryshme brenda kétij formacioni dhe ka
nxjerré né pah edhe karakterin luspor té tij. é€shté a1 i konodonteve.
Trashésia e kétij formacioni kalon mbi 300 m.

— Formacioni i gélgeroréve té Korabit éshté ai i gélgeroréve té
miréfillté. pothuajse pa rreshpe fare dhe gé ndérton kreshiat e Kora-
bit. Kéta gélgeroré né térési, pavarésisht nga nuancat qé mund té kené,
jané kryesisht biopelmikritiké, biomikritiké e biomikrosparitiké e deri
biomikroruditiké. Né nivele té caktuar gélgerorét pérmbajné mjaft kri-

s Falkulteti 1 Gjeologjisé dhe Minierave né UT
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Fig. 2. Profil gjeologjik i Malit {€ Korabit (Shk. 1:10000).
Geological profile of Mali Korabit (1:10 000).
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ON THE IMBRICATED STRUCTURE OF MALI I KORABIT
S. Meco

In the Mali Korabit is observed a monoclinal structure of eastern and nor-
theastern dipping of about 25-30°.

There are distinguished three formations in this structure from bottom to top:

— black-shales formation of Muhurri.

— shales and limestone with tentaculites formation of Korabi.

— limestone formation of Korabi.

The first two formations in relation to one another have a gradual passage,
while the second and the third have tectonic relationships.

Beginning from the second formation and further from the third one is
noticed the presence of some tectonic scales where older ages are situated over
younger ones. It must be emphasized that such phenomenon is documented only
on the basis of fauna’s data (Conodonts). In field conditions there are diffi-
culties to distinguish the tectonic scales.

The first scale is that of Lower Devonian overturned over Frasnian within
the second formation.

The second scale is that of Frasnian (especially of its base) over Lochkovian,
which reaches up to the top of Mali Korabit.

The other scales (from the third to the seventh) are within the third formation
of limestones of Mali Korabit. Thus we have to do with :he displacement of
older ages over younger ones of Eifelian and Givetian level, So in this way
the third formation which makes up exactly the highest ridges of Mali Korabit
belongs to Middle I?evonian. It must be stressed also that the block-faulting is
considerably developed in this region.
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DISA PROBLEME TE MARREDHENIEVE TE

DEPOZITIMEVE DHE STRUKTURAVE FLISHORE ME ATO
KARBONATIKE

Hasbi Shehu*
HYRJE

Rezultatet e deritanishme (€ shpimeve pér nafté e gaz dhe studi-
met komplekse gjeologo-gjeolizike kané nxjerré né pah akoma mé shu-
mé réndésiné e pércaktimeve té métejshme té ligjésive té marrédhé-
nieve té depozitimeve flishore me ato karbonatike. Né kété kuadér
vegojmé shkallén e pérputhjes té strukiurave antiklinale né depoziti-
mel flishore me ato n¢ strukturat karbonatike.

Pér ¢ njohur mé miré marrédhéniet midis depnzitimeve flishore
dhe a.yre karbonatike éshté i domosdoshém bashkérendimi i té gjithé
fakioréve g¢ marrin pjesé né formimin e lyre. Kétu kemi parasysh jo
vetdm ‘aictorét palcogjeograflikd gé lejojné (& pérceptojmé formimin e
kétyre depozitimeve né raportin detkontineni, por réndési té vecanté
ka pérbérja e shkémbinjve. e sidomos faktori tektonik, i cili éshté i pra-
nishém qysh nga themelimi i baseneve karbonatiké e flishore dhe gja-
te gjithé zhvillimit t€ 1yre.

Disa prohieme (¢ marrédhénieve midis depozitimeve f{lishore dhe
atyre karhonatike (kryesisht pér zonén Jonike e té Krujés).

Pér {ju pérgjigjur né ményré mé té ploté ligjésis¢ sé pérputhjes
s slrukturave kavbonatike me ato flishore deri né zhvillimin e tyre
t¢ sotém duhet gjykuar nga ndértimi né térési i depozitimeve nén dhe
mbi karbonatet.

Nga té dhénat dirckte (shpérthimi i evaporiteve) dhe atyre indi-
rekte (t¢ dhénat gjeofizike) nén karbonatet duhet té mbizotérojné da-
pozilimet halogjene. por me trashési té ndryshme né vende té ndry-
shme. Fér kété ndérlim flasin edhe té dhénat e Mesdheut dhe té vende-
ve fqinjé (3).

Duke analizuar lidhjen midis trashésisé sé depozitimeve flishore
(per té cilét kemi mé shumé té dhéna sepse jané béré studime ¢ pu-

* Teknikumi ¢ Naftds Q. Stalin.
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i doradorshém nga karbonatei né flish népérmjet pakos kalimtare mer-
geloro-gélgerore dhe argjilave (me ndonjé pérjashtim té rrallé).

Né zonén tektonike t& Krujés, né pjesét kulmore € vargjeve struk-
turor vérehet njé pushim stratigrafik. Ky pushim shprehet né shplarjen
e pjeséve kulmore té strukturave gélgerore dhe né mungesén e depo-
zitimit 1€ pjesés sé poshtme té pakos kalimtare, kryesisht 1é pjesés sé
poshtme e té paketés mergelore. Kjo éshte vértetuar nga punimet stra-
tigrafike (5) dhe nga shpimet e kryera né kété zoné.

Role té veganté né zhvillimin e strukturave kané dhéné edhe for-
macionet halogjene, ato kané sjellé devijime né ligjésité e shtrirjes sé
pérgjithshme t€ strukturave, si p.sh. struktura e Dumresé etj.
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SOME PROBLEMS ON THE RELATIONS OF THE FLYSCH FORMATIONS
WITH CARBONATE ONE FROM STRUCTURAL VIEWPOINT

1. Shebua

The rate of the structura! conformity of the f{lychoidal deposits with the
carbonate ones changes based on the geologic section and paleogecgraphic de\elop-
ment of individual sectors of the Kruja and Ionian 2zones.

Thus, the easternmost sectors of the lonian zone belonging to the Berati
anlicline chain are characterized by an unconformity, sometimes remarkable,
betwen the structures of the outcropping flyschoidal deposits and lhe carbonate
cnes into the depth.

In the western sectors of the Ionian zone, in the Cika anticline belt, where
the thickness of the flyschoidal structures must be in conformity with the carbe-
nate ones into the depth

In the Kurveleshi anticline belt situated in an iniermediary position as com-
pared with two above mentioned ones. The rate of the structural concordance
of the {lyschoidal deposits with the carbonate ones is smaller in the eastern

In the Kruja tectonic zone, in the summit parts of the carbonate structures
{s observed a stratigraph ¢ break linked with the erosion of a carbonate and
the lack of the lower part of the transitory pack.
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LES BAUXITES DE KARST SONT-ELLES UN INDICE
DE L'EVOLUTION GEOTECTONIQUE DE
DE L’'EUROPE ORIENTALE?

Par Christaras Basiles et Kilias Adamandios*

Les bauxites de karst, & cause de leur évolution géochimique et du
mécanisme de leur geneése (par rapport a leurs roches meéres) peuvent
étre considérées comme un indice de l'évolution paléogéographique et
géotectonique de I'Europe orientale. A cet égard, nous constatons qu'apres
le Trias plusieurs océans ont commencé a se créer, le long de deux
airections principales qui correspondent aux futurs arcs alpidocarpa-
thique et dinarotaurique. Les bauxites ont été transportées dans des
poches karstiques au cours de périodes d’émersion. Tout au long de la
branche méridionale sont observées plusieurs périodes d’‘é¢mersion, du
Jurassique supérieur au Crétacé supérieur, tandis que dans les Alpes
et les Carpathes, une seule période d’émersion au Crétacé supérieur a
été remarquée. De plus, d’aprés les positions des bauxites, un schéma
comportant les lignes de sutures probables a pu étre dessiné pour la
région étudiée.

Introduction

Les bauxites de karst peuvent représenter un indice paléogcéogra-
phique et paléoclimatique des régions étudiées du fait a) du rapport
minéralogique et géochimique direct entre la bauxite et sa roche mére,
b) de leur nature sédimentaire allochtone et c) des condition.s des méca-
nismes de leur génese, de leur transport et de leur dépdt final.

D’apres Erhart (1967) les bauxites se forment sous des conditions
climatiques chaudes et humides; d’autre part. une relation a été observée
entre les gisements bauxitiques de karst et I’emplacement des zones oro-
géniques, par rapport au mouvement des plaques et la position de
l'équateur climatique (Bardossy, 1973, 1982, Nicolas et Bildgen, 19380).

Le but de ce travail est a) d’expliquer l'origine des bauxites de

* Dept. de Géologie et Géographie Physique, Université de Thessalonique, 54006,
Thessalonique, Gréce.
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A JANE BOKSIDET E KARSTIT, TREGUES TE EVOLUCIONIT
GJEOTEKTONIK 7TE EUROPELS LINDORE?

Boksitet e karstit, pér shkak té evolucionit gjeokimik dhe meckanizimit té gje-
nezés (né relacion me shkémbinjté e tyre mémeé) mund té konsiderchen si tregues
té evolucionit paleogjeografik dhe gjeotektonik té Europés lindore. Lidhur me kétg,
vihet re se pas {triasikut, fillojné té formohen shumé cqeane. Evidentohen dy drej-
time Kkryesore, qé i korespondojné hargeve té ardhshém alpidokarpitike dhe dinaro-
tauriké. Boksitel jané transportuar né xhepat karstike gjalé periudhave té ngri-
tjeve. Gjaté degézimit jugor vrojtohen njé séré periudhash té ngritjes, prej Jura-
cikut té sipérm deri né Kretakun e poshtém ndérsa né Alpet dhe Karpatet shéno-
het vetém njé periudhé ngritje, q@ i pérket Kretakul té sipérm. Pér mé tepér,
sipas vendndodhjes sé boksiteve, mund té pérvijézohet njé skemé né thyerjet
(suturat) e mundéshme pér rajonin e studjuar.
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SUR L'ALLOCHTONIE DES ALBANIDES: APPORT DES.
DONNEES DE L’ALBANIE SEPTENTRIONALE

A. COLLAKU* J.P. CADET*

Résumé. — La mise en évidence de fenétres a caractéres externes a
I'arriére de la nappe ophiolitique de la Mirdita suggére un allochtonie
totale des zones internes albanaises suivant un dispositif qui évoque celui
connu en Grece au niveau de 1'Olympe.

I. INTRODUCTION

La position des zones albanaises situées de part et d’autre de la
ligne Shkoder-Pej, la plus importante structure transversale de I'ensemble
Dinarides-Albanides-Hellénides, représente sans aucun doute une ques-
tion de premiére importance pour la compréhension de la géologie et de
ia structure de la chaine. Dans ce but nous nous sommes attachés a
I'étude d’u n profil E-W en Albanie septentrionale (du mont du Korab a
Rubik) et présentons ici les résultats prélimmaires de ces travaux.

II. CADRE TECTONIQUE

Une étude récente du secteur de Peshkopi (Collaku et al. 1990), en
Albanie nord-est, a confirmé I’éxistence de fenétres des zones externes
(fig. 1A, B) sous un empilement de nappes a caractéres internes, idée
aui auparavant a été émise par Melo 1969 et Gjata el al. 1984. On
rencontrerait ainsi de bas en haut:

— la zone Ionienne (?), et la zone de Kruja affleurant dans les
{enétres de Peshkopi,

— la nappe de Krasta-Cukali (sous-zone de Krasta),

— une unité du flysch Jurassique-supérieur-Crétacé inférieur (?) a
éléments ophiolitiques (flysch de Radomire),

— la nappe du Korab avec sa semelle paléozaique,

— la nappe ophiolitique de la Mirdita portant sur son dos sa cou-
verture sédimentaire.



[
Q
-1

Sur l'allochtonie des Albanides...

fivschs si récents (fig. 5) que dans la zone de Kruja ot il débutent i
I'Oligocéne inferieur et montent jusqu'a 1'Aquitanien (Peza et al. 1987),
ou dans la zone Ionienne ou les calcaires organogénes a Numimulites de
i'Toceéne sont surmontés dés le debut de I'Oligocéne inférieur par une

formation flyschoide qui continue jusqu'au Langhien (Vathi. 1985, Aliaj,
1937). Ceci est conforme a I'image donnée par les études en Gréce du
Nord (Karakitsios, 1990).

5. La montée diapirique des gypses sous-jacents a favorisé sans
doute l'érosion des nappes supérieures permettant l'aifleuremeni{ du
flysch Eocéne superieur -Miocene inférieur dans les fenétres de Pesh-
kopi et de Sllatina (Mali i Bardhé) (cf. fig. 2, 4A. et 5). Si notre analyse
est Ja bonne, il faut donc supposer que les gypses ont traversé: un
ensemble épais qui peut étre soit seulement la zone de Kruja et dans
ce cas les gypses apparliennent a cette unité, soit la zone de Kruja en
nappe sur la zone ionienne a laquelle appartiendraient les gypses, la
nappe de Krasta-Cukali et la nappe du Korab. Ceci n’awmail rien d’ex-
ceptionnel. De tels exemples sont connus en Créte (Bonneau 1984). Ce-
pendant étant donnée la réduction des séries ou l'absence de certains
termes, il faut envisager soit une diverticulation tectonique des diffe-
rentes nappes, soit une érosion avant l'¢édification de la pile de nappe
comime serait le cas en Gréce au niveau de I'Olympe (Vergely et Mer-
cier, 1990).
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MB{ ALLOKTONINE E ALBANIDEVE: TE DHENA NGA SHQIPERIA
VERIORE

Pérmbedhje. — Nxjerja né pah e dritareve té zonave té jashiléme prapa ofio-
liteve té. Mirdités presupozon njé alloktoni (& pérgjithshme té Albanideve té
brendshme sipas njé dispositivi t¢ ngjashém me até qé njihet né Greaqi.

DISKUTIME DHE PERFUNDIME. — Pér krah punimeve té shumta té ndér-
marra nga gjeologét shqiptaré pér kuptimin e gjeologjisé dhe té strukturés té Al-
banideve., ne i jemi Lkushtuar studimit té njé profili L-I’ n¢é Shqgipériné veriore
(nga Korabi né Rubik) dhe po paragesim kétu rezultatet paranvake té kétyre pu-
nimeve.

Baza. e profilit strukturor paragitet nga dy dritare l{ektonike (fig. 1A, B.); ajo
e Peshkopisé edhe ajo e Sllatinés (Malitl té Bardhé) né (& cilat shfagen gipset i€
mbuluar né periferiné e tyre nga njé formacion f{lishore pelito mergelor me Nu-
mmulite fig. 2). Nummulitet jané (& moshés Ipresian i sipérme (Kuizian) — Lu-
tesian i sipérme, por me sa duket jané té ridepozituarra. Studim i foraminiferve
plantonike sugieron gé mosha e kétij flishi éshté ndérmjet Eocenit té sipérm —
Miocenit 1@ poshtém. Matjet e tregusit té kristalinitetit t¢ mikave me rreze X tre-
gon g¢ kio seri flishi éshté e metamorfizuar ({ig. 3).

N& buzél e kétyre dritareve, (né nivelin e Malit té Velivarit dhe né VVP ({8
diapirit & gipseve té Malit & Bardhé), mbi seriné e flishit me Nummulite gjen-
den disa luspa telktonike té gélgerorve me Globotruncana (é Senonianit qé i pér-
kasin zonés sé Krastés. Po ashtu ndérmjet para-autoktonit L& dritares sé Sllatinés
dhe mbulesés tektonike té Korabit né gjysém-rrethin Rasa e zezé Radomiré-Kallé-
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-Divjaké (fig. 2), shfaget njé formacion flishor me elementé té lkompleksit ofiolitik
(njésia e flishit t¢ Radomirés) (fig. 4A). Nga ngjajshméria e facieve dhe nga pra-
ria e elementéve ofiolitiké mosha e 1ij éshté pranuar Jurasik i sipérm-Kretak f
poshtém (7). Fakti qé mbulesa tektonike e Krastes dhe e ilishit 1{ Radomirds jané
t¢é reduktuara, bile né disa raste mungojné flet ndér té tjera né favor té nje tek-
tonike mbulesore té fugishme qé ka cuar né luspezimin e tyre tektonik.,

Zona e Korabit pérbéhet nga disa njési telktonike té bazamentit paleozoilk dh~
pga njé seri potente karbonatike triasike. Nj& thyerje normale (thyerja e La-
né-Lurds) pret pjesén e sipérme Lé késaj serie karbonatike (fig. 1A). Kjo thyerje
paraqet me sa duket paleothyerjen listrike mé lindore {é basenit té Mirdités. Si
e tillé mendojmé se ajo duhet 18 shi-bej si kufi tektonik dhe pelengjeografik ndér-
nijet zonés s& Korabit né lindje dhe zonés sé Mirdités né perendim,

Pra njésia e Lurés (fig. 4A, B) (seria karbonatike dhe vullkano-sedimentare
nga thyerja e Lané-Lurds deri tek ofioliteve) dhe njésia e Rubikut (lig. 4A, C)
tmasivét e gélgerorve triasiko-jurasik e seria vullkano-sedimentare e ballit té mbi-
hipjes té ofioliteve) paraqesin buzét paleogjeografike té basenit té Mirdités. Kétu
qéndron ndryshimi themelor nga nén-zonat Gjalica, Qeret-Miliska dhe Hajmeli
t¢ propozuara nga Kodra (1987).

Studimi i amfiboliteve dhe i mikashisteve me grenate prané kontaktit lindor
té masivit ultrabazik té Lurés tregojné praniné e njé melamortizmi shkalla e té
cilit rritet duke u afiruar kontaktit té ofioliteve. Kjo tregon se ofiolitet duke qené
akoma ne gjéndje té nxehté né kohén e obduksionit qé duhet té keté vazhduar
giithé Titonianit kané metamorfizuar (njé efekt i ngjashém me até té hekurit te
hekurosjes») seriné vullakno-sedimentare nga ku jané formuar amfibolitet dhe
mikashistet. Fakti qé seria vullkano-sedimentare dhe ofiolitet jané té ndara nga
njé horizont amfibolitik na detyron gjithashtu té vendosim ndérmjet tyre nje
kontakt tektonik kryesor (fig. 4).

Mé voné, me sa duket nga fundi i Miocenit té poshtém, ansambli Korab-Mir-
dité ka mbihypuer mbi zonat e jashtéme. Nxjerrja né pah ¢ diitareve tektonike
té Peshkopisé dhe (¢ Sllatinés (Malit té Bardhé) (fig. 1, 2, 4A) sugjeron njé ven-
dosjc t¢ tillé qé do té ishte nga poshté larté (fig. 5): zona jonike (7). zona e Kru-
ji's, mbulesa tektonike e Krastés, njésia e flishit té Jurasikut t¢ sipérm — Kre-
takut té poshtém (njésia e flishit t& Radomirés) dhe sé fundi ansambli i Korab-
-Mirdités.

Pérkatésia paleogjeografike e gipseve qé shfaget né qendér té kétyre drita-
reve ka gené dhe mbetet objekt diskutimi. Sidoqofté mosha ndiérmjet Eocenii ¢
sipérmé — Miocenit 1é poshtém té flishit qé rrethon kéto gipse sjellin njé prové
{¢ réndésishme pér pérkatesiné e tyre ose né zonén ¢ Krujés, Ju flishi fillon né
Oligocen té poshtém dhe ngjitet derf né Akutanian ose né zonén jonike, ku gél-
qerorét organogjené me Nummuilte pasohen né fillim té Oligncenit 18 poshtém npga
njé formacion {lishore i cili vazhdon deri né Langian.
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ABSTRACT

This paper represents a contribution to the understanding of the
geodynamic evolution of the Apulian foreland (Southern Italy) using
structural data. The complexity of the Ceniral Mediterranean area can
ke demonstrated by the difficulty to find a convincing explanation of
ihe geodynamics in terms of plate tectonics. Apulia can be placed in this
frameworlk in which a vaste amount of geological and gecophysical data
have been produced in the last few years. On the basis of siructural
analysis we can identilied a series of carbonate structures defined by
sirike-slip and dipslip faults. There is no direct evidence of a truly
compressive phase in the Quaternary. but there are some suggestions.
giving by tilted fault blocks, of tectonic activity even in the most recent
times. New structural data, integrated with other data p=rmit the identi-
fication of an intraorogenic deformed foreland which have undergone
an evolution articrlaied by block-bounding faults. Finally we suggest
gome preliminary elements of a model of the geodynamic evolution
ol the Apulian foreland, also with regards to ils more recent history.

INTRODUCTION

The present paper concerns the first results of the last five years
of our researches about the Apulia region (Southern Ifaly). which is
part of the wider Adria microplate located in the Central Mediterranean
(Fig. 1).

¢ Dip. Scienze della Terra, Universita «lLa Sapienza», P. le A. Moro, 5-00185

Rome, Italy.
% Centro di Studio Geologia Tecnica — C.N.R, Vie Eudossiana, 18-0018¢ Roma,

ltaly.
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tacca & Scandone, 1987; Royden et al., 1987). Recent new magnetic
data on «non-normals» anomalies confirm this kind of distinction: in the
Adriatic domain the counterclockwise rotated anomalies are prevailing
while clockwise anomalies are prevailing in the Tyrrhenian one (Fedi
& Rapolla, 1987).

Structural data and style of deformation are homogeneous within
each block. Nowadays Apulia can be considered more homogenous with
respect to the early Cenozoic situation, while few can be said about the
pre-Cretaceous tectonic situation, for which we can only suggest a
certain homogeneous behavior.

On the basis of these considerations we are probably facing now
more problems than we had before, for istance the relationships with
the other sectors of the Adriatic foreland (Istria, Iblei) and the pre-
sent day motion of the Adriatic, for which many authors hypothized
a counterclockwise rotation (Anderson & Jackson, 1987).
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EVOLUCIONI GJEODINAMIK I PARAVENDIT APULIAN (ITALJ)

R. Funiciello, P. Montone, M. Parottoc, M. Tozzi

Kjo kumtesé pérfagéson njé kontribut lidhur me kuptimin e evolucionit
gjeodinamik nga Kretaku i sipérm deri sot {é paravendit Apulian (Jtalia jugore)
me anén e pérdorimit té té dhénave paleomagnetike e strukturore. Objekti i
studimit éshté té pércaktohet njé «pikér» referimi «e géndrueshme» né Mesdheun
Qendror, pér njé kuptim té ploté té orogjenezés peri-Adriatike.

Rajoni Adriatik jugor mund té renditet né njé kornizé ku éshté véshtiré té
gjesh njé sqarim hindés té gjeodinamikés bazuar né tektonikén e pllakave. Me-
gjithése brenda kétij rajoni jané marré njé numur i madh té dhénash gjaté keé-
tyre pak viteve té fundit, interpretimi i tyre duhet optimizuar.

Té dhénat paleomagnetike dhe strukiurore na lejojné ne té béjmé njé rilkon-
struksion mé té pérshtaishém dhe, kéto 1€ dhéna té gérshetuara me ato té stu-
dimeve gjeokimike dhe aeromagmatike {iregojné pér mundésiné e indentifikiait
L& rajoneve té veganta té kores dhe bllogeve kinematike.

Bazuar né analizén strukturore té terrenit né Apulia ne mund té identifi-
kojmé njé seri strukturash karbonate relativisht té ngritura, té ndara nga de-
presione tektonike. Né pjesén JL thyerjet qé pércaktojné blloget jané né meényré
tc qarté me hedhje té thella, té cilat nuk mund té prodhojné rotacione bllokore
i€ réndésishme. Né té kundért, né pjesén P, disa nga thyerjet kané njé kompo-
nent hedhjesh sipas shirirjes. Né Gargano (pjesa veriore), vendosja strulturore
lkarakterizohet nga njé hedhje e madhe sipas shtrirjes L-P (lthyerja Mattinata),
me sa duket ¢ preré nga shképutje té thella VP-JL mé té reja.

Té dhénat paleomagnetike dhané njé rotacion té pérgjithshém kundér akre-
pave té sehatit té gjithé paravendit né Krelak té sipérm, pasuar nga njé sasi e
diferencuar rrotullimesh né drejtim té akrepave ¢ sahatit né Eocen-Oligocen
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(25+4 rrotullime né drejtim té akrepave né pjesén jugore, aférsisht 9+—3
rrotacione né drejtim té akrepave né pjesén veriore). Té dhérnat paleomagneti-
Jte dhe strukturore, gérshetuar me té dhéna té€ tjera, lejojné identifikimin e njé
paravendi té deformuar ndérorogjenik i cili, g¢ né Eocen ka pésuar njé evolucion
té shquar nga thyerje bllokore. Kéto blloge tektonike kané qené konsideruar si
autonome nga ana kinematike né raport me pjesén tjetér té Italisé.

Lévizje rotacionale té Apulias, {€ t€ njéjtit sens mund té takohen né Greqiné
V-P. Ngjashméri ne mund té gjejmé edhe duke analizuar té dhénat e tjera. Kra-
hasimi i t€ dhénave gjeofizike e gjeologjike na lejon gjithashtu té pranojmé rén-
désiné e brezit Adriatik t€ mesém né evolucionin gjeodinamik 1¢ zonés qé do té
studiojmé.





