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DISA KONSIDERATA MBI NDERTIMIN GJEOLOGIJIK TE ZONAVE TEKTONIKE KRUJA DHE
JONIKE NE JUGUN E SHQIPERISE DHE VERIUN E GREQISE

Dhurata Ndreko? Shagir Nazaj!

ABSTRAKT

Zona e studimit ndodhet né pjesén jugperéndimore té Albanideve té jashtme (Shqipéri)
dhe né pjesén veriperéndimore té Helenideve té Jashtme (Greqi). Albanidet dhe Helenidet
ndahen né zona tektonike té jashtme dhe zona té brendshme. Zona e studimit bén pjesé
né zonat e jashtme té Albanideve dhe Helenideve té cilat duke u nisur nga peréndimi mé
lindje ndahen né disa zona tektonike: zona tektonike Sazani (Shqipéri), Paksos (Greqi),
zona tektonike Jonike (Shqipéri dhe Greqi), zona tektonike Kruja (Shqipéri) e Gavrova
(Greqi) dhe zona tektonike Krasta (Shqipéri) e Pindi (Greqi). Kéto zona tektonike jané for-
muar gjaté Jurasikut té hershém, kur hapja e buzinés pasive té Tetisit jugor ka arritur
maksimumin e vet. Né ndértimin gjeologjik té rajonit né studim marrin pjesé tre forma-
cione kryesore, formacioni evaporitik, karbonatik dhe formacioni terrigjen (flishor dhe
paramollasik).

Fjalé Ky¢: Zona Tektonike, Albanidet e jashtme, Helenide.

HYRIE

Sazani (Shqipéri), Paksos (Greqi), zona Jon-
ike (Shqipéri dhe Greqi), Kruja (Shqipéri) e
Gavrova (Greqi) dhe zona Krasta (Shqipéri)
e Pindi (Greqi). Kéto zona tektonike jané
formuar gjaté Jurasikut té hershém, kur
hapja e buzinés pasive té Tetisit jugor ka
arritur maksimumin e vet.

Shqipéria dhe Greqgia béjné pjesé né bre-
zin e rrudhosur “Alpin Mesdhetar” né
harkun Dinarido- Albanido-Helenik (Dinar-
ide s.l.), (Xhomo A, et al, 2002). N& harkun
Albanido-Helenik vegcohen dy grupime kry-
esore té zonave tekonike:

1. Zonat té Brendshme tektonike

TE DHENA TE PERGJITHSHME PER STRATI-
GRAFINE

Né ndértimin gjeologjik té rajonit né stu-
dim marrin pjesé tre formacione krye-sore:

2. Zonat té Jashtme tektonike

Né studim vémendja u pérgendrua krye-
sisht né litofaciet, marrédhéniet midis zo-
nave tektonike si dhe njésive té& ndryshme
strukturore. Albanidet né veri dhe Hel- -
enidet né jug nga Triasiku deri né Kretak 2.
kané gené pjesé e buzinés pasive té Tetisit 3. Formacioni terrigjen (flishor dhe par-
jugor (Xhomo A. et al, 2002). Si Albanidet amollasik).

dhe Helenidet ndahen né zona tektonike té
jashtme dhe zona té brendshme. Nga ana 1.

Formacioni evaporitik,
Formacioni karbonatik,

FORMACIONI EVAPORITIK

gjeografike, shumica e zonave té jashtme
né Albanide dhe Helenide vendosen krye-
sisht né Shqipériné Jugore dhe Greginé
Veriore. Ato ndahen né disa zona tektonike
té cilat nga peréndimi né lindje jané: zona

Fakulteti i Gjeologjisé dhe Minierave, Tirané, Shqipéri
e-mail: ndhurata@yahoo.it>; shnazaj@yahoo.com

Depozitimet evaporitike takohen né trajté
fragmentesh né verilindje té Palasés, né
zonén e Korfuzit, Filat, Butrint, Delving,
Gliné dhe Delvinakis.
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ZONAE STUDIMIT

SKEMA E PERHAPJES NE
SIPERFAQE

TE ZONAVE TE JASHTME
TEKTONIKE

Figura 1. Skema tektonike e zonave té jashtme tektonike
(modifikuar sipas Karakitsios V., 2013)

Kéto depozitime lidhen kryesisht me thyer-
jet e thella tektonike, gjatésore e térthore,
gé ndérpresin strukturat antiklinale. Pér-
fagésohen litologjikisht nga argjila, gipse,
anhidrite, dolomite dhe mé né thellési
kripé guri (Muhameti P. et al, 1974). Evapo-

ritet né té gjitha rastet kané marrédhénie
tektonike me shkembinjté rrethues (Fig.
2). Trashésia reale e evaporiteve nuk nji-
het por trashésia nga studime té ndryshme
éshté dokumentuar rreth 6000m (Yzeiraj D.
et al, 2002).
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Figura 2. Né zonén e Filatit ku takohen depoz

U .
itimet evaporitike,

dolomite dhe gipse (Foto Sh. Nazaj)

1. FORMACIONI KARBONATIK

Né zonén tektonike Kruja prerja fillon gé
nga depozitimet e Kretakut té poshtém deri
né Eocen dhe i pérkasin njé facie té cekét
(Fig. 1). Depozitimet mé té vjetra jané ato
té Kretakut té poshtém dhe takohen né To-
morr, Kulmake dhe Qeshibesh (Yzeiraj D.,
et al, 2002). Ky formacion éshté sedimen-
tuar kryesisht né njé kurrizore platformike
(né njé ambient sedimentimi neritik inter-
tidal dhe tidal (Dalipi H., et al, 1964). Pér
zonén tektonike Kruja duke u nisur nga tipi
i depozitimeve si dhe flora e fauna e gjetur
arrihet né pérfundimin se takohen tre facie
kryesore:

1. Facia neritike qé pérhapet né strukturat
e nénzonés lindore té Tervollit,

2. Facia e pérzier takohet né strukturat e
nénzonés sé Tomorrit,

3. Facia e pelagjike takohet né antiklinalin
e Melesinit (Leskovik) (Fig. 3).

EOCEN

KRETAK | SIPERM  PAL)

Figura 3. Kolona stratigrafike e prerjes
sé Melesinit (sipas Yzeiraj D., et al, 2002)
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Ndryshimet faciale té depozitimeve kar-
bonatike né vargjeve strukturore shpjego-
hen me praniné e shképutjeve gjatésore
té kombinuara me ato térthore té kohés
sé riftézimit dhe riaktivizimit té heré pas
hershém té tyre (Koroveshi T., 1981). De-
pozitimet e Paleocen-Eocenit jané pérgji-
thésisht té facies sé pérzieré shpesh heré
tregojné pér daljen mbi ujé dhe erozionin
e depozitimeve mé té vjetra té shogéruara
me nivele boksidesh (Fig. 3).

Zona Gavrova del né skajin juglindor té
rajonit té studimit dhe ndértohet nga
gélgeroré neritik té njé deti té cekét duke
filluar nga Jurasiku i sipérm deri né Eocen
(Maravelis A., et al, 2014) (Dimitrios N,
2017). Gjaté Kretakut deri né Eocen, dal-
lohen zona né té cilat ka vazhduar sedi-
mentimi né ményre suksesive si dhe zona
ku kemi pushime né sedimentim, mospér-
puthje dhe sekuenca té reduktuara. Gjaté
Eocenit té sipérm dhe Oligocenit si rezultat
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Figura 4. Kolona stratigrafike e Zonés
Gavrova (sipas Dimitrios N., 2017)
modifikuar nga Nazaj Sh.)
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i rrudhosjes sé zonave me lindore té Pin-
dit kemi depozitimin e formacioneve ter-
rigiene. Pra béhet kalim nga formacioni
karbonatik né formacionin terrigjen (De-
pozitimet Flishore) (Fig.4).

Depozitimet e formacionit karbonatik
né zonén tektonike Jonike ndahen né dy
sekuenca kryesore:

a. Sekuenca para riftingut me facie
neritike.

b. Sekuenca pas riftingut me facie
pelagjike.

Té dyja kéto sekuenca jané depozituar né
njé buziné pasive. Buzina pasive pér zo-
nén tektonike Jonike ka ekzistuar si e tillé
deri né fillimin e depozitimit té formacionit
terrigien me moshe Oligocen i poshtém
kurse pér zonén Sazani ajo ka vazhduar si
e tillé deri né fillimin e Oligocenit té sipérm
(Fig.5). Buzina pasive ka migruar né kohé
dhe hapésire duke kaluar né buzine aktive
(né ngjeshje) né kohé té ndryshme gje-
ologjike, pér té dyja zonat tektonike duke u
rinuar nga lindja drejt peréndimit.

a. Depozitimet para riftingut té facies
neritike.

Kéto depozitime jané té para riftingut
(hapjes) me moshé nga Triasi i sipérm deri
né Liasin e poshtém e té mesém. Depoziti-
met e Triasit té sipérm pérfagésohen nga
dolomite dhe gélgeror dolomitik qé ndér-
tojné bérthamat e strukturave antiklinale
té zonés Jonike si né territorin Shqiptar
ashtu dhe né até Grek.

Né ményre suksesive mbi kéto depozitime
vazhdojné depozitimet e Liasit té poshtém
dhe té mesém té cilat kané té njéjtén pér-
bérje litologjike.
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Figura 5. Skemé qé tregon marrédhéniet midis depozitimeve té zonave
Jonike dhe Sazani né kohé dhe hapésiré (Modifikuar nga Roure F.,
Nazaj Sh. et al, 2004)

b. Depozitimet pas riftingut té facies
pelagjike.

Kéto depozitime i pérkasin kohés pas rift-
ingut (hapjes) dhe si karakteristiké e tyre
éshté se jané té ndryshme pér té dyja
zonat tektonike Jonike dhe Sazan-Paksos
(Brahimi Q. et al, 1992). Kjo tregon se buz-
ina pasive pas hapjes mori formé ndértimi
me horste e grabene, ku zona Jonike ka pa-
tur pamjen e njé grabeni (hulli) té ndértuar
me disa blloge gjysém té rrotulluara kurse

zona Sazani-Paksos pamjen e njé horsti
(kurrizore) (Fig. 5) (Roure F., Nazaj Sh. et al,
2004). Si pasoje e kétij ndryshimi né zonén
Jonike depozitimet jané té facies pelagjike.
Né zonén tektonike Jonike prerja vazhdon
té jeté kryesisht karbonatike duke filluar
nga Facia e gélgeroreve té kug me amonite
(Amonitico rosso) dhe facia e shisteve me
possidonia kati Toarian dhe kryesisht me
silicoré té ndérthurur me shtresa gélgerori
me moshé Doger dhe Malm.

Figura 6. Skicé qé tregon marrédhéniet midis depozitimeve Kretakut poshtém e té sipérm
dhe kompleksit terrigjen né zonén Jonike (Greqi) (Sipas Nazaj Sh.)
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Karakteristiké tjetér éshté se dhe depoziti-
met e Kretakut pérfagésohen nga disa pako
litologjike. Né pjesén e poshtme kryesisht
karbonatike pastaj argjilore e karbonatike
dhe mbi to karbonatike me ndérthurje té
horizonteve turbidite. Kéto depozitime
jané pelagjike té njé deti té thellé (Fig. 6,
7). Pér tu theksuar éshté se depozitimet
duke filluar nga Liasi i sipérm kati Toarian
deri né Kretak (Aptian) né disa struktura
té zonés Jonike vendosen ose mbéshteten
mbi ato mé té vjetra me “shplarje” “onlap”

ose népérmjet paleo-prishjeve té vjetra
té kohés sé hapjes riftézimit. Pér sa i pér-
ket depozitimeve té Paleocen-Eocenit né
zonén Jonike vazhdojné té jené té facies
pelagjike kurse né zonén e Sazanit - Pak-
sos kéto depozitime jané té facies neritike
dhe vendosen me pushim mbi depoziti-
met e Kretakut. Me fillimin e Oligocenit té
poshtém né zonén Jonike kemi kalim nga
formacioni karbonatik né formacionin ter-
rigjen (Brahimi Q. et al, 1992).

Figura 7. Né JP té Janinés ku depozitimet e Kretakut té sipérm jané té mikror-
rudhosura (Foto Nazaj Sh.)

POZICIONI GJEOTEKTONIK DHE
STRUKTUROR | ZONES SE STUDIMIT

MODELI

Né kuadrin regjional rajoni i studimit ndod-
het kryesisht né zonén tektonike Kruja
(Shqipéri) Gavrova (Greqi), Jonike (Shg-
ipéri dhe Greqi) dhe zona tektonike Sazan
(Shqipéri) e Paksos (Greqi). Zona Kruja
dhe Gavrova né jug té zonés sé studimit
pérfagésojné njé kurrizore qé kufizohet
né lindje me zonén tektonike té Krasté-
Cukalit (Shqipéri) dhe Pindi (Greqi), ndérsa
né peréndim me zonén tektonike Jonike.
Duke analizuar té gjithé faktorét gjeologo-
tektonike, litologo-facial dhe duke ruajtur

12

kriteret gjeologo tektonike té pérdorura
deri me sot né ndarjen tektonike té Shqg-
ipérisé (Aliaj Sh, 1980) (Frashéri A. et al,
1996). Mbéshtetur dhe né studimin e
fundit té hartés gjeologjike té Shqipérisé
1:200 000 (Xhomo A. et al, 2002), brenda
zonés Kruja né Albanide vegohen nén-
zona lindore e Dajtit dhe nénzona perén-
dimore e Tomorrit. Strukturat qé marrin
pjesé né ndértimin e rajonit megjithése
béjné pjesé né zonén tektonike Kruja kané
tipare dhe vecori dalluese nga strukturat
e pjesés veriore té késaj zone tektonike.
Késhtu ndérsa né pjesén veriore né ndér-
timin gjeologjik marrin pjesé katér vargje
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strukturore té pérfagésuar nga struktura
té zgjatura me sinklinale ndarés té ngushté
e té thellé dhe me facie térésisht neritike
(Xhomo A. et al, 2002). Né pjesén jugore
modeli strukturor paragitet krejt ndryshe.
Kétu futet nénzona e Tomorrit e cila nda-
het né dy vargje strukturoré:

a. Vargu lindor Qeshibesh-Kulmak-
Kérpice

Strukturat e kétij vargu jané té tipit anti-
klinal me periklinale dhe gafa ndarése té
tipit horst-graben, té cilat jané formuar si
rezultat i shképutjeve normale térthore
dhe gjatésore té lindura gé né progesin e
riftézimit e té aktivizuara me voné. Karak-
teristiké tjetér éshté se depozitimet duke
filluar nga Eoceni dhe sidomos né Oligocen
vendosen me “onlap” mbi depozitimet e
Kretakut té sipérm.

b. Vargu antiklinal Sarandaporo-Melesin-
Lengaticé-Corovodé-Tomorr

Ky varg strukturor éshté vargu me perén-
dimor i zonés Kruja. Antiklinali i Tomor-
rit ka gjatési 22 km dhe gjerési 6 km.
Né bérthame ndértohet nga dolomite
dhe gélgerore dolomitik té Kretakut té
poshtém. Kétij antiklinali i dallohet krahu
lindor gé bie (zhytet) me kénd 25-30° dhe
dy periklinalet. Né peréndim kufizohet nga
njé shképutje tektonike mbihypése e cila
e ndan até me krahun lindor té sinklinalit
té Pérmetit (Fig. 8). Né periklinalin verior
vérehen njé seri shképutjesh tektonike tér-
thore té cilat béjné té mundur gé ky perikli-
nal té zhytet shumé shpejt. Periklinali jugor
éshté i geté dhe lidhet né jug me strukturat

e Corovodé-Sarandaporo. Kéto struktura
jané lineare. Né territorin Shqgiptar zona
tektonike Kruja né peréndim kufizohet me
zonén Jonike. Nga ana strukturore kontakti
béhet nga dy shképutjeve tektonike gjaté-
sore gé jané té dallueshme né terren (Fig.
8) (Aliaj Sh. et al, 1973). Kéto shképutje
tektonike gjatésore kané shtrirje VP-JL dhe
kufizojné kéto struktura me sinklinalin e
Pérmetit, i cili mbushet me depozitime
flishore té Oligocenit. Né disa raste vére-
hen dhe shképutje tektonike gjatésore né
krahun lindor té tyre. Karakteristiké éshté
sé né bérthamé kéto struktura ndértohen
nga depozitimet e Kretakut té sipérm qé
jané té facies pelagjike, pra si facie jané té
ngjashme me depozitimet e zonés Jonike.
Prania e gélgeroréve pelagjiké né struk-
turén e Melesinit, ka béré gé disa studiues
t’i konsiderojné kéto struktura si njési té
zonés tektonike Jonike. Mendime dhe op-
sione té ndryshme ka patur pér struktu-
rat e vargut antiklinal té Tomorrit duke e
emértuar até si njé brez tektonik mé vete
gé heré futet né zonén Kruja, heré né zo-
nén Jonike dhe heré né pozicion té ndérm-
jetém. Né Shqipéri depozitimet gé ndérto-
jné antiklinalin e Melesinit sidomos ato té
Kretakut té sipérm jané té facies pelagjike
té ngjashme me ato té zonés Jonike (Fig. 3).
Pra nga ana faciale i pérkasin zonés Jonike
por duke patur parasysh si linje strukturore
jané me antiklinalin e Tomorrit gé éshté i
facies neritike dhe té pérzieré. Kété linjé
strukturore e kemi Iéné me pérkatési sipas
kriterit strukturor dhe tektonik né zonén
Kruja pavarésisht facies.
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LANGROD

Maidstone

Gelgeror mudstone dhe grainstone
me foraminifer Nunmulite

Figura 8. Skicé né rajonin Langrod ku vérehen depozitimet pelagjike té Kretakut té sipérm dhe
Paleocen-Eocenit (Sipas Nazaj Sh.)

Njé karakteristiké tjetér éshté se né drejtim
té Jugut jashté kufirit shtetéror né Greqi né
zonén e Konicés shikohet se ka disa prishje
tektonike térthore (Fig. 9, 10) (Dimitrios N.,
2017). Né kété sektor ato ulin amplitudén e
tyre dhe kané béré té mundur gé gélgero-
ret e sinklinalit té Pérmetit, té antiklinalit té
Nemérckés dhe antiklinalit té Melesinit té
bashkohen né njé mega strukturé té mad-
he dhe té dalin né sipérfage e té formojné
njé masiv mé vete gé quhet TIMFE (Fig.10)
profili B-B. Ky masiv éshté i facies pelagjike.
Nga vrojtimet e béra né terren sidomos né
lindje té Janinés, ku kemi strukturén me
lindore karbonatike, vérehet se gélgeroret
e Kretakut dhe Paleocen-Eocenit té sipérm
jané té facies pelagjike qé tregojné se faci-

14

et i pérkasin zonés Jonike. Zona Gavrova né
kété sektor nuk vérehet, por kemi té béjmé
me depozitime flishore. Flish i ashpér me
horizonte té shumta turbidite me né lindje
kalojné né zonén e Pindit. Si rezultat nga
sa thamé mé sipér éshté béré e mundur
ndérprerja e zonés tektonike té Krujés dhe
lindjen e zonés Gavrova shume mé né jug
(Fig. 9) (Dimitrios N., 2017). Ky fenomen
ndodh si rezultat i kombinimit té njé serie
shképutjesh tektonike térthore té kom-
binuara me ato gjatésore, qé sektoréve té
vecanté u kané dhéne njé lloj “pavarésie”
nga njéri-tjetri. Pra zonat tektonike nuk
jané pambarim por ato lindin dhe kom-
binohen me njéra tjetrén si né sektor tér-
thor ashtu dhe né ata gjatésor.
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Figura 9. Harta gjeo-tektonike e Albanideve Jugore dhe Helenideve Veriore qé tregojné
marrédhéniet midis njésive strukurore dhe Zonave Gjeologo - Tektonike (Sipas Dimitrios
N 2017, modifikuar nga Nazaj Sh)
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PROFILI B-B

FROFIL] ECRERFUT - SARAMDE - SRAMIE [4-A1

Figura 10. Profile gjeologjiké qé tregojné marrédhéniet midis njésive struk-
turore dhe Zonave Gjeologo — Tektonike (Sipas Nazaj Sh., Ndreko Dh.)
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Zona tektonike Jonike fillon né jug jashté
territorit shqiptar, nga Peloponezi dhe
vazhdon drejt veriperéndimit né vendin
toné, deri tek térthorja Vloré-Elbasan-
Dibér. Né lindje ajo kufizohet me zonén
tektonike té Krujés (Shqipéri) Gavrova
(Greqi). Midis kétyre zonave ka dallime qé
duken qarté nga ana faciale sidomos pér
nivelin e depozitimeve karbonatike sepse
pér nivele mé té reja té flishit Oligocenik e
meé sipér, ato jané té unifikuara dhe ky dal-

lim pothuajse nuk ekziston. Né peréndim
zona Jonike kufizohet me zonén e Sazanit
(Shqipéri) dhe (Paksos) né Greqi. Kufi gé
dallohet garté me ndryshimet né depozi-
timet karbonatike, té cilat pér zonén e Sa-
zanit jané té facies neritike dhe vazhdojné
deri né Oligocen té mesém ndérkohe qgé
né zonén Jonike karbonatet jané té facies
pelagjike dhe pérfundojné né Eocenin e
sipérm.

DETIJON FILATI 1

EVAPORITE 7
TRIAS A N
ATTA

Figura 11. Skicé qé tregon marrédheniet e formacionit evaporitik me até karbonatik né zonén
e Ilgumenicés (Sipas Nazaj Sh.)

Pér sa i pérket stilit strukturor té zonés
Jonike pérgjithésisht vérehen disa vargje
strukturore antiklinale dhe sinklinale. Varg-
jet strukturore antiklinale kané si karak-
teristiké struktura té zhvilluara miré gé né
bérthame dhe ndértohen nga depozitime
té vjetra evaporitike dhe dolomite té Trias-
Liasit. Né pérgjithési strukturat jané lineare
me drejtim VP-JL dhe né krahun peréndi-
mor té shképutura tektonikisht, shpesh
heré krahu peréndimor i kétyre njésive
strukturore éshté i maskuar nga mbihy-
pja e madhe (Fig. 10). Duke gené sé zona
Jonike pothuajse “lundron” mbi depozi-
timet evaporitike dhe kéto té fundit jané
shumé lubrifikuese. Zona tektonike Jonike
ka njé mbihypje shumé té madhe disa dh-
jetéra kilometra né drejtim té peréndimit e
vértetuar kjo dhe nga té dhénat e puseve
Dumre-8 dhe Filat-1, i cili ka ngelur né de-
pozitimet e Miocenit né thellési 3800m.
(Dimitrios N., 2017) (Fig. 10, 11). Faza e
paré e strukturimit pér zonén Jonike ka
gené ajo e katit Burdigalian dhe me voné
fazat e tjera. Té gjitha strukturat pérgjithé-

sisht kané asimetri peréndimore por né
disa struktura vérehet dhe asimetri lindore
dhe komplikacione tektonike si né zonén
e Janinés né sektorin e Devation (Fig. 12).
Vargjet strukturore sinklinale pérgjithésisht
jané té mbushura me depozitime flishore
dhe ato té Miocenit. Zona tektonike Jonike
nga jugu né drejtim té veriut brenda terri-
torit shqiptar gradualisht zvogélon gjerési-
né e saj. Kjo vjen si rezultat ndérprerjes sé
njésive dhe nénzonave té veganta struk-
turore dhe mbihypjes sé tyre drejt perén-
dimit (Fig. 10). Ky reduktim éshté pér efekt
té kombinimit té shképutjeve tektonike
peréndimore dhe atyre térthore té struk-
turave e vargjeve strukturore (Fig. 10). Né
mbihypjen shumé té madhe (mbi 50 km)
té zonés Jonike drejt peréndimit, ka influ-
encuar prania e evaporiteve té cilat jané si
njé horizont “lubrifikues” si dhe prania e
shképutjeve tektonike gjatésore e térthore
té vjetra, ku né veri té ishullit té Korfuzit
(ishujve Otoni) vérehet njé prishje tek-
tonike térthore e vjetér gé kufizon zonén
Jonike né veri duke e vené né kontakt me
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Figura 12. Skicé né zonén e Kasticés, Devation ku vérehen struktura té zonés Jonike me asime-
tri lindore té shogéruara dhe me prishje tektonike normale (Sipas Nazaj Sh.)

zonén Sazani (Fig. 10). Né pjesén jugperén-
dimore kontakton tektonikisht me zonén
tektonike té Sazanit, duke u mbihedhur
drejt peréndimit e duke maskuar ploté-
sisht disa njési strukturore. Né kété ra-
jon dallohet shumé garté shtrirja e zonés
Jonike deri né peréndim té Korfuzit, duke u
evidentuar mbihypja me e madhe né plan
e strukturave té zonés Jonike drejt perén-
dimit e duke maskuar shpatin lindor té
platformés Apuliane (Fig. 10).

Né veri e verilindje kufiri i zonés Jonike
pérkon me kufirin e orogjenit, duke mbihy-
pur né njé shkallé té konsiderueshme mbi
zonén e Adriatikut Jugor.

PERFUNDIME

Bazuar né punimet gjeologo - tektonike té
zhvilluara né pjesén jugore te zonave té
jashtme té Albanideve dhe né Helenidet
veriore, jané dhéné disa konsiderata pér
ndértimin gjeologjik té zonés sé studimit.

1. Rajoni i studimit ndértohet nga tre for-
macione:
* Formacioni evaporitik,
e Formacioni karbonatik,

* Formacioni terrigjen (flishor dhe par-
amollasik).

2. Formacioni Evaporitik lidhet kryesisht
me thyerjet e thella tektonike gjatésore
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e térthore, qé ndérpresin strukturat an-
tiklinale.

3. Pér zonén tektonike Kruja (Shqipéri) ta-
kohen tre facie kryesore:

e Facia neritike qé pérhapet né struktu-
rat e nénzonés lindore té Tervollit,

e Facia e pérziere takohet né strukturat
e nénzonés sé Tomorrit,

e Facia e pelagjike takohet né antiklin-
alin e Melesinit (Leskovik).

4. Ndérsa Zona Gavrova né Greqi (zona
Kruja né Shqipéri) ndértohet nga gélger-
or neritik té njé deti té cekét duke filluar
nga Jurasiku i sipérm deri Eocen.

5. Né zonén Jonike depozitimet e for-ma-
cionit karbonatik ndahen né dy sekue-
nca kryesore:

e Sekuenca para riftingut me facie ne-
ritike moshé nga Triasi i sipérm deri né
Liasin e poshtém e té mesém.

e Sekuenca pas riftingut me facie pel-
agjike qé pér zonat tektonike Jonike
(Shqipéri dhe Greqi) dhe Sazan (Shg-
ipéri) Paksos (Greqi) kané karak-teris-
tika té ndryshme.

6. Zona e Krujés drejt jugut nuk vazhdon
mé, sidomos né Helenidet veriore, ajo
si rezultat i kombinimit té prishjeve
tektonike térthore me ato gjatésore
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kalon né zonén Jonike dhe rilind pérséri
shumé mé né jug né zonén tektonike
Gavrova.

. Pra kéto zona tektonike nuk jané pam-
barim por ato lindin dhe kombinohen
me njéra tjetrén.

. Dallimi midis zonés tektonike Jonike me

zonén e Krujés Shqipéri dhe Gavrova
né Greqi, éshté i garté nga ana faciale

unifikuara dhe ky dallim pothuajse nuk
ekziston.

. Pérsai pérket stilit strukturor pérgjithé-

sisht vérehen disa vargje strukturore
antiklinale dhe sinklinale. Vargjet struk-
turore antiklinale kané si karakteristiké
né pérgjithési se jané lineare me dre-
jtim VP-JL dhe né krahun peréndimor
té shképutura tektonikisht shpesh heré

krahu peréndimor i kétyre njésive struk-
turore éshté i maskuar nga mbyhipja e
madhe.

sidomos pér nivelin e depozitimeve kar-
bonatike sepse pér nivele mé té reja té
flishit Oligocenik e mé sipér, ato jané té
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SOME CONSIDERATIONS ON THE GEOLOGICAL SETTING OF KRUJA AND IONIAN TEC-
TONIC ZONES IN SOUTHERN ALBANIA AND NORTHERN GREECE

Dhurata Ndreko?! Shagir Nazaj!

ABSTRACT

The study region is located in the southwestern part of Albania and in the northwestern
part of Greece. The study reagion is part of the external tectonic zones of the Albanides
and Hellenides, which from west to east are divided into several tectonic zones: Sazani
tectonic zone (Albania), Paksos (Greece), lonian tectonic zone (Albania and Greece), Kru-
ja tectonic zone (Albania), Gavrovo (Greece) and Krasta tectonic zone (Albania), Pindi
(Greece). These tectonic zones are formed during the early Jurassic age, when the open-
ing of the passive margins of southern Tethys has reached its maximum. Three main for-
mations are documented in the geological setting of the study region, the evaporitic for-
mation, the carbonate formation, and the terrigenous formation (flysch and paramollasic
formation).

Keywords: Tectonic zone, Outer Albanides, Helenides.

INTRODUCTION

Albania and Greece are part of the Medi- tonic zones which from west to east are:

terranean Alpine orogenic belt in the Di-
narido-Albanido-Hellenic structural belt
(Dinaride s.l.) (Xhomo A. et al, 2002). The
Albanido-Hellenic structural belt are divid-
ed in two main groups of tectonic zones:

1. Internal tectonic zones
2. External tectonic zones

In this study the focus was mainly on litho-
facities, relationships between tectonic
zones as well as various structural units.
The Albanides in the north and the Hel-
lenes in the south from the Triassic to the
Cretaceous were part of the passive mar-
gin of the southern Tethys (Xhomo A. et
al, 2002). Both the Albanides and the Hel-
lenides are divided into internal tectonic
zones and external zones. Geographically,
most of the external tectonic zones in
the Albanides and Helenides are located
mainly in Southern Albania and Northern
Greece. They are divided into several tec-

Fakulteti i Gjeologjisé dhe Minierave, Tirané, Shqipéri
e-mail: ndhurata@yahoo.it>; shnazaj@yahoo.com

Sazani (Albania) Paksos (Greece), lonian
(Albania and Greece), Kruja (Albania) and
Gavrova (Greece) and Krasta zone (Alba-
nia) and Pindi (Greece). These tectonic
zones are formed during the early Jurassic
when the opening of the passive margin of
the southern Tethys has reached its maxi-
mum.

GENERAL DATA ON THE STRATIGRAPHY

In the geological settings of the study area
are distinguished three main geological
formations:

1. The evaporitic formation,

2. The carbonatic formation,

3. The terrigenous formation (flysch and
paramollasic).

1. EVAPORITIC FORMATION

Fragments of evaporitic deposits are found
in northeast of Palasa vilage in Corfu, Filat,
Butrint, Delvina, Glina and Delvinakis ar-
eas.
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®acrer THE STUDY REGION

SCHEME OF THE EXTERNAL
TECTONIC ZONES

Southern Adriatic zone - Tontan bazin

-Slnl.l(,-l'llh)uclnnk zone Paksos - Kruja , Gavorvo tectonic zone
=5 Kraste - Cukali, Pini tectonic zone B viira pindike tectonic zone

Figure 1. Scheme of the external tectonic zones (modified from Karakitsios V.,
2013)

These deposits are mainly associated with  1974). Evaporites in all cases have tectonic
deep tectonic, longitudinal, and transverse  contact with the surrounding rocks (Fig.
faults, that interrupt the anticlinal struc- 2). The real thickness of the evaporites is
tures. They are lithologically represented not known but different studies have docu-
by clay, gypsum, anhydrite, dolomites and mented that their thickness is about 6000
in depth by rock salts. (Muhameti P. et al, m (Yzeiraj D. et al, 2002).
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Figure 2. Filati area, the evaporitic, dolomite and gypsum deposits (Photo Sh. Nazaj)

1. CARBONATIC FORMATION

In the Kruja tectonic zone the geological
lithological column starts from the Lower
Cretaceous deposits up to the Eocene and
belongs to shallow facie (Fig. 1). The old-
est deposits are those of the Lower Creta-
ceous and are found in Tomorr, Kulmake
and Qeshibesh (Yzeiraj D. et al, 2002). This
formation is mainly sedimented in a plat-
form ridge in an intertidal and tidal neritic
sedimentation basin (Dalipi H. et al, 1964).
For the Kruja tectonic zone, starting from
the type of deposits and the flora and fau-
na found, it is concluded that three are the
main facies:

1. Neritic facia that are found in the struc-
tures of the eastern subzone of Tervolli,

2. The mixed facies found in the structures
of the Tomorri subzone,

3. The pelagic facies found in the Melesin
anticlinal structure (Leskovik) (Fig. 3).

The facial changes of carbonate deposits
in the structural belts are explained by the
presence of longitudinal faults combined
with the transverse faults of rifting time
and their reactivation at different periods
of time (Koroveshi T., 1981). Paleocene -
Eocene deposits are generally represented
by mixed facies, often indicating the ero-
sion of the older deposits associated with
bauxite levels (Fig. 3).
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Figure 3. Melesin lithological column
(modified from Yzeiraj D, et al, 2002

The Gavrovo zone outcrops at the south-
eastern part of the study region and is rep-
resented by neritic limestone of a shallow
basin starting from the Upper Jurassic to
the Eocene age (Maravelis A. et al, 2014)
(Dimitrios N, 2017). During the Cretaceous
up to Eocene age, there are several areas
where the sedimentation has continued
successfully and in some areas where is
documented noncontinuity in sedimenta-
tion, unconformity and reduced sequenc-
es. During the Upper Eocene and Oligo-
cene age as a result of the folding phases
of the eastern zone of the Pindi we have
the deposition of terrigenous formations.
So, a transition is made from the carbon-
ate formation to the terrigenous formation
(Flysch deposits) (Fig. 4).

Carbonate formation deposits in the lonian
tectonic zone are divided into two main se-
quences:

a. Pre - rift sequence with neritic facies.
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Figure 4. Gavrova lithological column
(modified from Dimitrios N, 2017)

b. Post - rift sequence with pelagic facies

Both sequences are deposited on a passive
borderland. The passive borderland for
the lonian tectonic zone existed until the
beginning of the deposition of the terrig-
enous formation in Lower Oligocene age,
while for the Sazani zone it continued until
the beginning of the Upper Oligocene age
(Fig.5). The passive margin has migrated in
time and space passing to the active bor-
deland (in compression) at different geo-
logical times, for both tectonic zones from
east to west.

a. The pre —rift deposits with neritic facies
These deposits are pre-rifting (opening
phase) with age from the Upper Triassic to
the Lower and Middle Liassic. The Upper
Triassic deposits are represented by dolo-
mite and dolomitic limestone that build
the core of anticlinal structures of the lo-
nian tectonic zone in Albanian and Greek
territory.
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Figure 5. Scheme of relations between deposits of lonian zone and
Sazani zone (Modified from Roure F., Nazaj Sh. et al, 2004)

Successively on these deposits continue
the Lower and Middle Liassic deposits
which have the same lithological composi-
tion.

b. The post - rift deposits with pelagic fa-
cies.

These deposits belong to the after rifting
(opening) phase and have different char-
acteristics for lonian and Sazan-Paksos
tectonic zones (Brahimi Q. et al, 1992).
This shows that in the passive borderland
after opening are formed horst and graben
structures, where in the lonian zone is a

graben structure built with several half-
rotated blocks and the Sazani-Paksos zone
was like a horst structure (Fig. 5) (Roure F.,
Nazaj Sh. et al, 2004). As a consequence of
this change in the lonian zone the deposits
are pelagic facies.

In the lonian tectonic zone, the geological
lithological column continues to be mainly
carbonate starting from the facies of red
limestone with ammonite (Amonitico ros-
so) and the facies of shales with possidonia
Toarian age and mainly with siliceous and
with layers of limestone of Doger-Malm
age.
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Figure 6. Relation between the Lower and Upper Cretaceous deposits and the terrigenous
formation in the lonian zone (Greece) (Nazaj Sh.)

Another characteristic is that the Creta-
ceous deposits are also represented by
several lithological packages. In the lower
part are mainly carbonate then claystones
with carbonate and above them car-
bonate with the combination of turbidite
horizons. These deposits are pelagic faci-
es of a deep sea (Fig. 6., 7). It should be
noted that the deposits starting from the
upper Liassic (Toarcian) up to the Creta-
ceous (Aptian) age in some structures of
the lonian zone are placed on the older de-

posits with “onlap” or through old paleo-
faults of the rifting time. Regarding to the
Paleocene-Eocene deposits in the lonian
zone, continued to be pelagic facies, while
in the Sazan-Paksos zone, these deposits
are neritic facies and are placed with un-
conformity on the Cretaceous deposits. In
the Lower Oligocene age in the lonian zone
we have transition from carbonate forma-
tion to terrigenous formation (Brahimi Q.
et al, 1992).

Figure 7. In the SW of loannina (Greece) where the deposits of the Upper
Cretaceous are microfolded (Photo Nazaj Sh.)
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GEOTECTONIC POSITION AND STRUCTURAL
MODEL OF THE STUDY AREA

In the regional context, the study region
is located mainly in the tectonic zones
of Kruja (Albania) Gavrova (Greece), lo-
nian (Albania and Greece) and the tec-
tonic zones of Sazani (Albania) and Paksos
(Greece). The Kruja and Gavrova zones
in the south of the study area represent
a ridge that borders on the east with the
Krasta-Cukali (Albania) and Pindi (Greece)
tectonic zone, while on the west with the
lonian tectonic zone. Analyzing geological
- tectonic, lithological -facial factors and
maintaining the geological tectonic crite-
ria used in the tectonic division of Albania
(Aliaj Sh, 1980) (Frasheri A. et al, 1996).
Based on the recent studies of the geologi-
cal map of Albania 1: 200 000 (Xhomo A. et
al, 2002), the Kruja zone in the Albanides
is divided into two subzones, the eastern
subzone of Dajti and the western subzone
of Tomorri. The geological structures in
the study region, although they are part
of the Kruja tectonic zone, have distinc-
tive features from the structures of the
northern part of this tectonic zone. Thus,
while in the northern part in the geologi-
cal settings of this zone are four structural
belts, represented by elongated structures
with narrow and deep dividing synclines,
with entirely neritic facies (Xhomo A. et al,
2002). In the southern part the structural
model is presented quite differently with
the Tomorri subzone which is divided into
two structural belts:

a. Eastern Belt Qeshibesh-Kulmak-Kerpice

The anticlinal structures of this belt are
horst-graben type, which are formed as a
result of normal transverse and longitu-
dinal faults of the rifting phase and later
activated. Another characteristic is that
the deposits starting from the Eocene and
especially in the Oligocene age are placed
with “onlap” on the deposits of the Upper
Cretaceous.

b. Anticlinal belt Sarandaporo-Melesin-
Lengatice-Corovode-Tomorr

This structural belt is the westernmost belt
of the Kruja zone. Tomorri anticlinal struc-
ture have a length of 22 km and a width of
6 km. The core it is built by dolomite and
dolomitic limestone deposits of the Lower
Cretaceous. The eastern flank of this anti-
clinal structure is very visible and dips with
an angle of 25-30°, also are seen and the
two periclines. To the west it is bordered
by a thrust which divides it from the east-
ern flank of the Permeti synclinal (Fig. 8).
A series of transverse tectonic faults are
observed in the northern periclinal which
make possible for this periclinal to dip very
quickly. The southern periclinal is quiet and
connects to the south with the Corovode-
Sarandaporo structures. These structures
are linear. In the Albanian territory the Kru-
ja tectonic zone in the west is bordered by
the lonian zone. Structurally, the contact is
made by two longitudinal tectonic faults
that are visible during field observation
(Fig. 8) (Aliaj Sh. et al, 1973). These longitu-
dinal tectonic faults extend in NW-SE direc-
tion and divide these structures from the
Permet synclinal, which is filled with Oligo-
cene flysch deposits. In some cases, longi-
tudinal tectonic faults are observed on the
eastern flank. Characteristic is that in the
cores of these structures are found the up-
per Cretaceous deposits of pelagic facies,
so as facies they are similar to the deposits
of the lonian zone. The presence of pelagic
limestones in the structure of Melesin has
led some researchers to consider these
structures as units of the lonian tectonic
zone. There have been different opinions
for the structures of the Tomorri anticlinal
belt, naming it as a separate tectonic belt
that sometimes belongs the Kruja zone and
sometimes the lonian zone and sometimes
has the intermediate position. In Albania,
the deposits that build the Melesin anticli-
nal structure, especially those of the upper
Cretaceous, are of pelagic facies similar to
those of the lonian zone (Fig. 3).
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LANGROD

Limestone mudstone and
grainstone with Nummulite

Figure 8. The Langrod region where pelagic deposits of the Upper Cretaceous and Paleocene-
Eocene are observed (Nazaj Sh.)

So, facially side they belong to the lonian
zone but considering as a structural line
they belong to the Tomorri anticlinal struc-
ture which is of neritic and mixed facies.
We have left this structural line according
to the structural and tectonic criteria in the
Kruja zone despite the facies.

Another characteristic is that towards the
south, in Greek territory in the area of
Konica are seen some transverse tectonic
faults (Fig. 9, 10) (Dimitrios N., 2017). In
this sector these tectonic faults reduce
their amplitude and have made possible
for the limestones of the Permeti syncli-
nal, Nemercka anticlinal and the Melesin
anticlinal structures to unite into a large
mega-structure called TIMFE (Fig. 10) pro-
file B-B. This massif is of pelagic facies.
From the field observations, especially in
the east of loannina, where we have the
eastern carbonate structure, it is noticed
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that the Cretaceous and Upper Paleocene-
Upper Eocene limestones are of pelagic fa-
cies that show that these facies belong to
the lonian zone. The Gavrova zone in this
sector is not documented but are found
flysch deposits. The flysch formation is
characterized by numerous turbidite hori-
zons and in the east passes into the Pindi
zone. As a result of what we said above,
Kruja zone does not continue in this area
but much further in the south outcrops in
the Gavrova tectonic zone (Fig. 9) (Dimitri-
os N., 2017). This phenomenon occurs as
a result of the combination of a series of
transverse tectonic faults with longitudinal
ones, which has given to different sectors
a kind of “independence” from each other.
So tectonic zones are not endless, but they
outcrop and combine with each other in
both transverse and longitudinal direction.
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Figure 9. The tectonic map of Southern Albanides and Northern Helenides showing the relation-
ship between structural units and Geological-Tectonic zones (Modlified from Dimitrios N. 2017)
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FROVILE CORFU-SARANDE. GRANMOE

Figure 10. Geological profiles showing the relation between the structural units
and the Tectonic zones in the study region (Nazaj Sh., Ndreko Dh.)
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The lonian tectonic zone begins in the
south, out of the Albanian territory, from
the Peloponnese and continues towards
the northwest in Albania, until the Vlora-
Elbasan-Diber transverse fault. To the east
it borders with Kruja tectonic zone (Alba-
nia) Gavrova (Greece).

There are differences between these tec-
tonic zones, that are clearly visible, espe-
cially for the level of carbonate deposits
because for the newer levels of Oligocene

flysch, they are unified, and this difference
is almost non-existent. To the west the loni-
an zone borders with Sazani (Albania) and
Paksos tectonic zone (Greece). The bound-
ary is clearly distinguished by the changes
in carbonate deposits, which for the Sazan
zone are neritic facies and continue until
the Middle Oligocene while in the lonian
zone the carbonates are pelagic facies and
end in the Upper Eocene age.

Tonian sea == A
A P RI_
i N w
e . A A \‘k
“. o 2 A A
oz : ) Cr,
\--‘““ ) i N EVAPORITES A B .
: = S
< N : ) Triassic A A A A A
. ; 7"‘““7“ » " N P : X
1 3800[;;7-"7-“7 B A = - A /\
E / T e - /\
A

Figure 11. Scheme of the relation of the evaporitic formation with carbonate formation in the
Igoumenitsa area (Greece) (Nazaj Sh.)

Regarding the structural style of the lonian
zone are generally observed several an-
ticlinal and synclinal structural belts. The
anticlinal structural belts are characterized
by well-developed structures that at their
core are built from old evaporitic deposits
and Triassic-Liassic dolomites.

The structures are generally linear in the
NW-SE direction and on the west flank are
detached, often the west flank of these
structural units is covered by large overlap
(Fig. 10). The lonian zone has a very large
overlap amplitude of several tens of kilo-
metres to the west, confirmed by the data
of the Dumre-8 and Filat-1 wells, which re-
mained in the Miocene deposits at a depth
of 3800m. (Dimitrios N., 2017) (Fig. 10, 11).
The first phase of structuring of the lonian
zone was in Burdigalian age. All structures
in the lonian zone generally have western

asymmetry but in the area of loannina and
Devation (Fig. 12) the structures have east-
ern asymmetry and are very faulted. This
comes as a result of the interruption of
separate structural units and subzones and
their overlap toward the west (Fig. 10). The
exceptionally large overlap (over 50 km) of
the lonian zone toward the west, has been
influenced by the presence of evaporites
formation which is a very “lubricating” ho-
rizon. Also, the presence of old longitudinal
and transverse tectonic faults, where in the
north of the Corfu island (Otoni islands) is
observed and old transverse tectonic fault
that borders the lonian zone in the north
with the Sazani zone (Fig. 10). The syncli-
nal structural belts are generally filled with
flysch and Miocene deposits. The lonian
tectonic zone from south to north within
the Albanian territory gradually reduces its
width.
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Figure12. The Kastica and Devation area where structures of the lonian zone
have eastern asymmetry and accompanied by normal tectonic faults (Nazaj Sh.)

In the southwestern part, it tectonically
contacts with the Sazan tectonic zone,
overlapping to the west and completely
covers some structural units. In this region
the extension of the lonian zone to the
west of Corfu is very clearly distinguished,
evidencing the greatest plan of the over-
lap of the structures of the lonian zone to
the west and covering the eastern slope of
the Apulia platform (Fig. 10). To the north
and northeast, the boundary of the lonian
zone coincides with the orogen boundary,
overlapping to a considerable scale over
the Southern Adriatic zone.

CONCLUSIONS

Based on the geological-tectonic works
made in the southern part of the external
tectonic zones of the Albanides and in the
northern Hellenides, some considerations
have been given for the geological settings
of the study area.

1. In the study region are documented
three main formations:

* Evaporitic formation,
e Carbonate formation,

» Terrigenous formation (flysch and
paramolassic formation).

2. Evaporitic formation is mainly related
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to deep longitudinal and transverse tec-
tonic faults, which interrupt anticlinal
structures.

3. For the Kruja tectonic zone (Albania)
three main facies are documented:

- Neritic facia that are found in the
structures of the eastern subzone of
Tervolli,

- The mixed facies are found in the
structures of the Tomorri subzone,

- The pelagic facies are found in the Me-
lesin (Leskovik) anticlinal structures.

4. While the Gavrova tectonic zone in
Greece (Kruja zone in Albania) is repre-
sented by neritic limestone of a shallow
sea from the Upper Jurassic to the Eo-
cene age.

5. In the lonian zone the carbonate forma-
tion is divided into two main sequences:

- Pre-rift sequence with neritic facies
from Upper Triassic to Lower and Mid-
dle Liassic age.

- Post-rift sequence with pelagic facies
that for the lonian tectonic zones (Al-
bania and Greece) and Sazan (Albania)
Paksos (Greece) have different charac-
teristics.
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. The Kruja tectonic zone in the south
does not continue, especially in the
northern part of Hellenides, it as a result

tectonic zone with Kruja (Albania) and
Gavrova (Greece) tectonic zones is very
clear for the level of carbonate deposits

of the combination of transverse fault
with longitudinal tectonic faults, and they are unified and this difference al-
it passes into the lonian tectonic zone most does not exist.

and outcrops again much furtherinthe 9 The structural style is characterized by
south in the Gavrovo tectonic zone. several anticlinal and synclinal structural
belt. The anticlinal structures are gene-
rally linear with NW-SE direction and on
the west flank are tectonically faulted.
Often the west flank of these structural
units is covered by large overlap.

but for the levels of Oligocene flysch,

7. So, these tectonic zones are not end-
less but they outcorp and combine with
each other.

8. The difference between the lonian
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ROLI | PRISHJEVE TEKTONIKE GJATESORE E TERTHORE NE BREZIN FLISHOR TE RAJONIT
TE PLASHNIKUT, NE KONTROLLIN E TRASHESISE SE DEPOZITIMEVE

Arjol Lule?, Shagir Nazaj*

ABSTRAKT

Né kété artikull jepen disa konsiderata mbi rolin qé kané luajtur prishjet tektonike ndér-
flishore né kontrollin e trashésisé sé depozitimeve Neogjenike né rajonin e studimit.
Prishje tektonike gjatésore né kombinim me prishjet tektonike térthore, kané sjellé ndry-
shime né trashésiné e depozitimeve. Né disa rajone trashésia e depozitimeve zvogélohet
menjéheré deri né dhjeté heré né drejtim térthor dhe sidomos né até gjatésor. Né kété
rajon trashésia e depozitimeve té katit Hatian - Akuitanian péson njé ndryshim té men-
jéhershém, ¢ka tregon se éshté ndikuar dhe kontrolluar nga fenomenet tektonike dhe
paleogjeografike. Ky ndryshim éshté mé i dukshém térthor shtrirjes sé linjave strukturore.

Fjalé Kyg: Plashnik, prishje tektonike, Hatian - Akuitanian.

HYRIE

Rajoni i marré né shqyrtim né kété studim 1€ _tilla mund té pérmendim: Rilevim
ka gené objekt i kérkimeve gjeologjike 1:25-000 té rajonit Térpan, (Yzeiri D. et
t& kryera né kohé t& ndryshme nga disa al-1978), rajonit Térpan-Gllavé-Sinjg, (Val-
ekspedita gjeologjike me qéllime té cak- bona U. et al., 1985), rajonit Lekél-Libo-

tuara. Ne kemi shqyrtuar disa prej tyre t& hove (Nazaj Sh. et al., 1986), Potom-Kul-
cilat na kané dhéné mundésiné e njohjes mak (Shteto Th. et al., 1982), rajonit Bodar

mé miré té rajonit né fjalé duke evidentuar ~(Valbona U., et al., 1984). Po késhtu edhe
strukturat dhe fenomene té ndryshme gje- ~ Studimet t& ndryshme gjeologo - tektonike
ologjike. Po késhtu jané marré né konsider- € PJeses Jugore te zones Kruja (.YZEIr.I. D. e}
até edhe rilevimet e shkalles 1:25.000 apo al., 2002) dhe .lnformaaonet ete dhgna te
dhe shpime e studime gjeologo gjeofizike ~Marranga shpimet e puseve, Plashnik, Buz
té béra mé herét. dhe Mem-2.

Fakulteti i Gjeologjisé dhe Minierave, Tirana, Albania 35
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HARTA GJEOLOGJIIKE E ZONES SE STUDIMIT
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LEGJENDA

Yok *| Plesstocan - Holocen Depeeziiime 18 pérziera aluviale-probuviale:
S réra, zhavors, alevrite,

% Pleistocen, Depazitime aluviale: alevrite, réra, zhavore,
Tartanian. Kryesisht ranore shtresetrashe dhe
masive, me ndershtresa argjilo-alevralite.

w Seravalian. Ranore , pako argjilore me ranore te
trashe, gel litatamik.

Langhian. Mergele, argjila karbonate, gelgarore
litotamike,nderthurje argjilore.

Mioean | Mesem. Koaglomerate, ranoré 12 kugarrembs
{a-Formacioni Librazhdi) dhe ranoré, {b- Formacion Goliku

Mje Burdigalian. Mergele, mergele argjilore, nderthur,

alevralit ranore.

T——

Nl

S0

Oligocen i siperm. Flish ritem mesem,rancro-
argjiloro-alevralitor,harizonte vidhisese gelqeror:
Oligocen | mesem. Flish ritem trashe, ritem
mesem, ranaro-argjil itor e shtresa te

g | Kufi gleolog/ik normal

| Kufi gieologjik mospajtues

Gligacen i poshtem. e Flish ritem holle
trashe me horizante vidhisese

Oligacen | poshtam Pakua kalimtars kryesisht |—

mergele,

Eocen. Gelgerore shtreseholle dhe pllakore,
biomikritike dhe turbidike

Paleacen. Gelgeror biomitrike shtresehalleme
shtresa me te trasha te gelgeroreve turbidike

Kretaku i siperm.Gelgerore biomitrike shtrese
holle,gelqerore fosfatike shtrese te trasha te

Kretaku | poshtem.Gelgerare biomikritike,
gelgerare argjilore,thjerrza silicore,

| Kufi tekeonik

" kufi tektonik mbihipes

o = | Elemente te shuarjes. a - narmale;

fa "ol b te permbysur,

< Elemente foliacioni.

W prafil giealogiik,

Figura 1. Harta gjeologjike e rajonit (sipas SHGJSH, 2002)
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NDERTIMI GJEOLOGJIK DHE TEKTONIKA

Né rajonin né studim ka pérhapje njé gamé
e gjeré depozitimesh ku dallohen tre kom-
plekse:

e kompleksi karbonatik,

e kompleksi terigjen (flishor)

e kompleksi paramollasik

Ne do té pérshkruajmé vetém até pjesé té
depozitimeve gé ka lidhje me fenomenin
té cilin kemi marré né shqyrtim.

NENSEKSIONI OLIGOCEN I SIPERM

Depozitimet e kétij nénseksioni brenda ra-
jonit kané pérhapje té madhe nga ana li-
tologjike. Kétu pérfshihen:

1. Pakoja e flishit argjilo-ranoro-gélgeror
(Pg,)

Né pjesén mé té madhe té rajonit kéto
depozitime kané marrédhénie suksesive
me depozitimet e nénshtrira dhe né disa
raste marrédhénie tektonike. Kéto depozi-
time pérfagésohen nga flish argjilo-ranoro
-gélgeror ritém hollé e ritém mesém.

2. Pakoja e flishit argjilo-ranor ritém hollé
(Pg,*)

Kjo pako ka pérhapje té kufizuar dhe ndér-
ton disa njési strukturore té cilat jané né
peréndim té vargut antiklinal Gllave-Plash-
nik (Fig.1.) Kéto depozitime vendosen suk-
sesivisht mbi pakon e flishit argjilo-ranoro-
gélgeror (Pg,*): Pérfagésohet nga flish
argjilo-ranor ritém hollé. (Valbona U, et al.,
1984).

SISTEMI NEOGENIK - N

Seksioni miocenik (N,) pérfagésohet me dy
nénseksione: (N ) dhe (N ?).

Pjesa e poshtme e formacionit Panahora
dhe Sefaj

Kéto formacione i pérkasin katit Akuitanian
(N,*) té& nénseksionit Mioceni i poshtém:
(N,), seksioni Miocenik i sistemit Neoge-
nik - N.

A. Formacioni Panahora

Kéto depozitime kané njé pérhapje té
konsiderueshme né rajon dhe ndértojné
krahun lindor té vargut sinklinal Memaliaj-

Ngracan, rrudhosjen pozitive té Kozhelit,
sinklinalin e Velganit dhe até té Allambrezit
(Fig.1). Depozitimet né ngritjen e Kozhe-
lit dhe né sinklinalin e Allambrezit parag-
iten mjaft té reduktuara né krahasim me
té njéjtat depozitime gé ndértojné krahét
peréndimoré té sinklinalit t¢ Memaliaj dhe
atij té Velcanit.

B. Formacioni Sefaj

Kéto depozitime kané njé pérhapje shumé
té vogél. Ato takohen né Osmanzezé dhe
ndértojné krahun lindor té sinklinalit té
Velganit dhe mé né jug krahun lindor té
sinklinalit t& Memaliajt (Fig. 1). Ato ven-
dosen suksesivisht mbi depozitimet e Oli-
gocenit té sipérm, kéto depozitime né veri
té fshatit Osmanzezé kané marrédhénie
tektonike me depozitimet e formacionit
Panahora.

Kati Burdigalian (N,*)

Ka po ato karakteristika litologjike si dhe
Akuitaniani. Kufiri i poshtém vendoset
rreth 200-300m nén dyshemené e forma-
cionit Levani. Kéto depozitime né pjesét
sinklinale kané marrédhénie suksesive me
depozitimet e nénshtrira, kurse né pjesét
anésore dhe té ngritura vendosen me mo-
spérputhje stratigrafike e kéndore (Xhomo
A. et. al., 2011).

NENSEKSIONI | MIOCENIT TE MESEM (N ?)
Kati Langhian (N *)

Kéto depozitime takohen né sinklinalin e
Memaliajt. Kufiri i poshtém vendoset disa
dhjetéra metra nén tavanin e formacionit
“Levani”. Ka marrédhénie transgresive me
depozitimet e nénshtrira né krahun lindor
té sinklinalit, kurse né pjesét e tjera ka
marrédhénie suksesive (Xhomo A. et. al.,,
2011).

Kati Seravalian (N,*)

Ka po até pérhapje si depozitimet e
poshtéshtrira. Kufiri i poshtém vendoset
disa dhjetéra metra mbi kufirin e sipérm
té formacionit Levani. Kéto depozitime né
disa vende vendosen me diskordancé mbi
ato mé té vjetrat (Xhomo A. et. al., 2011).
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TEKTONIKA

Rajoni bén pjesé né zonén tektonike Jon-
ike, né kalimin midis vargut antiklinor té
Beratit dhe vargut sinklinor t& Memaliajt.
Nga lindja né peréndim takohen disa njési
strukturore si mé poshté:

A- NENZONA LINDORE
( NENZONA E BERATIT)

Pérfagéson njé njési té madhe antiklinore
me shtrirje juglindje-veriperéndim (130°-
160° me 310°-340°). Tipar dallues éshté
prania e strukturave mé té zhvilluara né
pjesén jugore, me amplitudé rrudhosje mé
té madhe. Né sipérfage dallohen depozi-
time mé té vjetra se né bérthamat e tyre
si dhe jané té shogéruara me shképutje
tektonike né krahét peréndimoré. Né kété
nénzoné dallohen dy vargje antiklinale.

1. Vargu Némércké-Térpan-Berat,

2. Vargu antiklinal peréndimor i nénzonés
sé Beratit.

Né kété nénzone duke filluar nga jugperén-
dimi vérehen tre vargje strukturore:

Vargu Bureto - Lunxheri - Goliko - Rehové,
strukturat e té cilit jané mé té zhvilluara né
jug, me krah peréndimor mé té pjerrét dhe
té shképutur tektonikisht.

Vargu strukturor Plashnik-Molisht-Kullés ka
tipare krejt té ndryshme nga vargjet antikli-
nale té késaj nénzone. Strukturat e tij né jug
jané né formé kupolash si ajo e Komarit, G-
lavés, Zhapokikés dhe Plashnikut (Valbona
U., et al.,1987). Me né veri ky varg vazhdon
me brahiantiklinalin e Molishtit, Kullsit dhe
Kucovés. Té gjitha strukturat karbonatike
té kétij vargu té pérmendura mé lart jané
té zbuluara né sipérfage, me pérjashtim
té antiklinalit té Kugovés i cili éshté i zhy-
tur dhe mbulohet transgresivisht nga de-
pozitimet neogenike. Né pjesén veriore ky
antiklinal pér efekt té diapirit té Dumresé
komplikohet me prishje tektonike. Mé né
peréndim té kétij vargu lind antiklinali i
Shpiragut i cili paraget njé strukturé me
krah peréndimor té shképutur tektonikisht
dhe krah lindor mé té pjerrét se strukturat
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e tjera. Kjo strukturé nuk vazhdon as né
veri dhe as né jug té rajonit. Né veri shuhet
né krahun peréndimor té antiklinalit té
Kullsit ndérsa né jug ajo pritet nga prishja
tektonike mbihypése peréndimore e nén-
zonés antiklinale té Beratit. Shképutja
regjionale né peréndim té késaj nénzone,
né gjithé ecuriné e saj paraqgitet né trajtén
e njé sistemi shképutjesh qé drejt thellé-
sise mund té shkrihen né njé té vetme
(Valbona U., et al.,1985). Nga té dhénat e
fituara nga shpimi i disa puseve (Plashnik,
Buz, etj) rezulton se shképutja né ballin e
mbihypjes, prané sipérfages, ka kénd rénie
té madh 60°-80°, kurse né thellési ky kénd
zvogélohet né 40°-45°. Njé karakteristiké
dalluese pér kété varg antiklinal éshté se
né pérgjithési vérehet njé sistem prishjesh
tektonike. Né fakt jané dy prishje tek-
tonike. E para vé né kontakt gélgerorét e
njésive strukturore té sipér cituara me de-
pozitime té oligocenit té poshtém qé kané
rénie peréndimore. Amplituda e prishjes
tektonike éshté e rendit gindra metra. Né
peréndim té saj vérehet njé prishje tjetér
gé vé né kontakt depozitime té Oligocenit
té poshtém me depozitime té Oligocenit té
mesém. Kjo prishje tektonike ndan nénzo-
nén antiklinale té Beratit nga vargu flishor i
Osmanzezés. dhe ka njé amlitudé té rendit
disa kilometra, duke i dhéné krahut perén-
dimor té antiklinorit té Beratit njé pamje
né formé shkalle (Fig. 2).

Njé karakteristiké tjetér éshté se vérehet
njé sistem prishjesh tektonike né peréndim
té vargut antiklinal té Beratit. Kéto prishje
tektonike né drejtim té veriut shuhen
brenda depozitimeve flishore. Mbasi ato
shuhen mé né peréndim lind njé tjetér
né formé hapi. Mé tej kjo prishje shuhet
pérséri né depozitimet flishore por mé né
veri. Kéto prishje tektonike imitojné veté
strukturat e vargut antiklinal té Beratit té
cilat zhvillohen drejt veriut né formé hapi.
Duke u nisur nga té dhénat sipérfagésore
prishjet tektonike té sipér pérmendura, pa-
varésisht se shuhen drejt veriut né formé
hapi, né thellési vazhdojné dhe lidhen me
njéra tjetrén dhe presin depozitimet kar-
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bonatike (kjo nisur nga shenjat e naftés qé
takohen né zonat e prishjeve tektonike).
Kéto prishje tektonike jané baza e disa

prizmave gé presin dhe gélgerorét dhe qé
pothuajse maskohen nga mbihypja e nén-
Zonés sé Beratit.

Nénzona gendrore e Kurveleshit P l_ashmk—l Nénzona lindore ¢ Beratit
w0 s \ g e _ rr
& rmpg | (TR n;
3 £ cxo, b
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Figura 2. Profili gjeologjik | -| tregon marrédhéniet midis njésive strukturore (Nazaj Sh., Lule A.)

B- VARGU FLISHOR | VAGALAT-OSMANZEZES

Ky varg ka dimensione relativisht t&¢ médha
dhe shogérohet nga njé séré fenomenesh
paleogjeografike si: reduktime té fugishme
té depozitimeve té Hatian-Akuitanianit,
vendosje me shpélarje e depozitimeve té
Burdigalianit e mé té reja qé mesa duket
jané elementé domethénés gé lidhen me
moshén e rrudhaformimit té strukturave
té nénzonés gendrore té Beratit dhe té
Kurveleshit. Pér depozitimet karbonatike
zanafillén ky varg e ka né Memaliaj. Nga
té dhénat komplekse vérehet qarté se ai
shfaget né formén e njé hundé strukturore
nga krahu lindor i antiklinalit té Gribés.
Pér efekt té mbihypjes té strukturave mé
lindore né jug ka formén e njé blloku tek-
tonik té konturuar shumé miré nga pro-
filet sizmike dhe té dhénat e pusit Mem-
2, ndérsa drejt veriut interpretohet nén
struktu-rén karbonatike té Golikos. Vargu
flishor i Osmanzezés ndértohet nga flishe
me moshé Oligocen i poshtém i mesém.
Kéto flishe jané mjaft té tektonizuar né for-
mén e disa prizmave té cilét jané maskuar
nga mbihypja e nénzonés sé antiklinalit
té Beratit. Kéto flishe “prizma” ose luspa
tektonike reflektohen edhe né nivelin e
gélgeroréve qé pothuajse maskoh-en nga
mbihypja e nénzonés sé Beratit. Disa luspa
té tilla jané takuar dhe nga pusi Plashnik-1
né thellési 3492 — 3511 m (Fig. 2).

C- VARGU SINKLINAL | MEMALIAJT

Morfologjikisht pérfagéson njé zoné rela-
tivisht té ulur, ku predominojné sinklinalet
me dimensione té konsiderueshme né sh-
trirje. Népérmjet kétij vargu sinklinal béhet
kalimi pér né n/zonén lindore té Beratit. Né
pjesén juglindore dallohet vargu sinklinal
Drinos-Lekél i cili mbushet me depozitime
Oligo-Miocenike (Nazaj Sh. et al., 1986).

Pérgjithésisht kétij vargu i dokumentohet
krahu peréndimor ku depozitimet bien
nga lindja me kénde 25°-30°. Krahu lindor
éshté i maskuar nga mbihypja e struktura-
ve antiklinale té n/zonés sé Beratit. Né
drejtim té veriut sinklinali i Leklit vazhdon
né lindje té rrdhosjes sé Vagalatit, duke u
gérshetuar né kété ményré me strukturat e
nénzonés lindore té antiklinalit té Beratit.
MEé né veriperéndim té vargut té mésipérm
vijon vargu sinklinal i Memaliaj-Gorigan-
Roskovecit. Centriklinali jugor i sinklinalit
té Memaliajt, dallohet sipas depozitimeve
Neogenike paramollasike (N,*, N,*) té cilat
né kété zoné, né té dy anét e sinklina-lit
vendosen transgresivisht mbi depozitimet
mé té vjetra. Né sinklinalin e Memaliajt
lexohen té dy krahét, nga té cilét: krahu
peréndimor éshté mé i qeté, me trashési
mé té madhe té depozitimeve, ndérsa né
krahun lindor depozitimet bien me kénde
té médhenj 60°-85° dhe heré-heré té
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pérmbysura apo té shképutur tektoniki-
sht nga mbihypja e strukturave té nénzo-
nés lindore té Beratit. Gjithashtu né kété
krah vérehen reduktime té fugishme té
depozitimeve sidomos ato té Akuitanianit
(Kozhel). Duhet theksuar se reduktime té
trashésisé sé depozitimeve té Oligocenit té
sipérm-Akuitanianit, takohen dhe né kra-
hun peréndimor né zonén nga Shtépéza
deri né Ujé té Ftohté té Tepelenés. Né sin-
klinalin e Memaliajt vérehen disa rrudhosje
flishore (Ninesh, Koshtan, etj.) té cilat nga
té dhénat komplekse rezultojné se reflek-
tohen né nivelin e gélgeroréve né formé
hundésh strukturore duke béré t& mundur
gérshetimin midis kétij brezi sinkli-nal me
nénzonén e antiklinalit té Beratit (Fig. 3).
Né pjesén veriore vérehet njé ndarje e kétij
sinklinali, duke vazhduar né lindje sinklinali
i Velcanit dhe né peréndim me msinklinalin
e Gorican-Rroskovecit, gé ndahen nga njéri
tjetri nga brezi flishor Levan- Plak-Sqepur.

RRUDHOSIJA ANTIKLINALE E KOZHELIT

Nga ana morfologjike ajo gjendet né kodrat
me kuota mé té larta té Kozhelit nga Maja
Cik-Mamo né jug deri né fshatin Cérril-
Toskeé né veri (Fig.1;4). Né lindje népérmjet
njé prishje tektonike kufizohet me sinklin-
alin e Memaliajt. Kjo prishje né drejtim té
veriut shkon né shuarje, zona e prishjes né
punimet fushore dallohet garté dhe pér-
fagésohet nga argjila té ndrydhura dhe té
rreshpézuara me kalcitizime té shumta. Né
peréndim kjo rrudhosje flishore kufizohet
me sinklinalin té Allkomemaijt.

Depozitimet mé té vjetra qé takohen né
bérthamé té rrudhosjes flishore té Kozhe-
lit jané ato té pjesés sé sipérme té pakos
sé flishit argjilo-ranor me shtresa gélqerori
(Pg,’) dhe mé té reja deri né depozitimet e
katit Burdigalian. Né punimet e méparshme
kjo strukturé interpretohe;j si bllok tekton-
ik. Pakoja e flishit argjilo-ranor me shtresa
gélgerori né pjesén veriore té késaj njésie
strukturore komplikohet me prishje tek-
tonike né té dy krahét, duke marré pamjen
e njé horsti (Fig.1;4). Ndérsa duke shkuar
drejt jugut té késaj njésie strukturore, kra-
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hu peréndimor i saj duket i ploté dhe duket
garté njé kalim gradual nga depozitimet e
formacionit Aranitasi (pakoja e flishit argji-
lo-ranor me shtresa gélgerori (Pg.?) né ato
té formacionit Panahora (Fig.1).

Ky fakt tregon se depozitimet gé ndértojné
bérthamén e késaj njésie strukturore jané
né pozicionin e tyre rrénjésor. Depozitimet
né krahun lindor dhe bien nga lindja me
kénde rreth 60°-70°. Periklinali jugor vére-
het qarté né kodrén e Cik Mamos sipas de-
pozitimeve té formacionit Levani. Po sipas
kétyre depozitimeve fiksohet dhe perikli-

P{arcdbeinjel midis vangal acliklioe
Herait s 8fEai stroictarare o bregit
flighaw ndl perdnebm B 1]

nali verior.
- { |

Figura 3. Marrédhéniet midis vargut Antikinal
té Beratit me njésité flishore (Nazaj Sh., Lule A.)
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Nénzona qendrore e Kurveleshit
e -

Figura 4. Profil gjeologjik Il — II, ku shihen marrédhéniet midis njésive strukturore dhe reduktimi i
trashésisé sé depozitimeve té Hatian-Akuitanianit né zonén Ninesh-Rabie (Nazaj Sh., Lule A.)

Rrudhosja ka asimetri lindore, me orientim
JL-VP me gjatési rreth 2-2.5 km dhe gjerési
200-250m (Fig.1). Amplituda e késaj rrud-
hosje me sinklinalin peréndimor éshté e
vogél, ndérsa né nivelin e gélgeroréve kjo
rrudhosje nuk reflektohet.

Ky sektor éshté vizatuar me ndértim
dykatésor, népérmjet shpélarjeve dhe
niveli i gélgeroréve interpretohej i ceket.
Shpimi i pusit Rabie-4 tregoi pér njé prerje
suksesive nga depozitimet mé té reja drejt
atyre mé té vjetra (Fig.4). Krahu peréndi-
mor i késaj njésie strukturore paragitet me
kénde rénie 50°-60° deri né té pérmbysura,
sidomos né aférsi té daljes sé depozitimeve
mé té vjetra né bérthamé me moshé Ha-
tian-Akuitanian. Depozitimet e katit Akui-
tanian kané njé trashési té dukshme rreth
200 m. Njé redutim kaq i theksuar i kétyre
depozitimeve duhet té tregonte -ekzis-
tencén e njé strukture qé ka filluar para
Akuitanianit gjaté Hatian-Akuitanianit. Nga
sa thamé mé sipér kjo njési strukturore
nuk reflektohet né nivelin e gélgeroréve,
prandaj shkaku i reduktimit té trashésisé
sé depozitimeve té Hatian-Akuitanianit ose
formacionit Panahora duhet té shpjegohet
me ekzistencén e njé prishje ndérflishore
gé ka filluar gjaté késaj kohe dhe gé zhytet
nén nénzonén antiklinale té Beratit.

GJUHA SINKLINALE E ALLKOMEMAJT

Ndodhet né peréndim té rrudhosjes anti-
klinale té Kozhelit, né bérthamé kjo rrud-

hosje ndértohet me depozitime té katit
Langian Seravalian. Krahu lindor zhytet nga
peréndimi me kénde mé té médhenj se 50°
kurse krahu peréndimor bie nga lindja me
kénde 50°-70°, kjo rrudhosje ka njé gjatési
rreth 3 km dhe gjerési 100m-150m. Men-
dojmé se kjo njési éshté njé rrudhosje
dytésore e sinklinalit t& Memaliajt.

METODIKA DHE REZULTATET

Pér kryerjen e kétij studimi jané marré né
konsideraté njé séré punimesh gjeologjike
té béré pérgjaté viteve si dhe veté punés
sé autoréve né terren. Studimet shumé-
vjegare, té kryera né Albanidet e jashtme
dhe té brendshme, lejojné pércaktimin e
disa stadeve kryesor té evolucionit té tyre,
ndér té cilét spikatin fazat e riftézimit Tria-
sik dhe Jurasik, diferencimi i basenit (pér
Albanidet e jashtme) gjaté Liasit vecanér-
isht gjaté katit Toarian, kishin pamjen e
horsteve ose kurrizore (platform) me kore
té trashé kontinentale dhe té grabeneve
ose hulli (pelagjike) me kore té hollé konti-
nentale. Né fillim buzina kontinentale e Al-
banideve éshté karakterizuar nga formimi
i strukturave apo sistemeve horst-grabene
té shogéruara me prishje listrike ku disa
prej tyre takohen té fosilizuara sot né nén-
zonén e Beratit né antiklinalin e Buretos.
Gjaté periudhés Jurasike ndodh individual-
izimi i zonave gjeologo tektonike si Krasta
(Liasi i poshtém - mesém), Kruja, Jonike
(gjaté Toarianit) (Yzeiri D. et al., 2002). Kéto
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zona zhvillohen me karakteristikat e tyre
krahas zhvillimit té progesit té hapjes. Ku-
fijté midis kétyre zonave nuk jané té preré
si né drejtim gjatésor ashtu dhe né até
térthor. Kéto zona gérshetohen me njéra-
tjetrén pér shkak té zhvendosjeve bllokore
né shtrirje nga thyerjet tektonike térthore,
duke krijuar njé shuméllojshméri ambien-
tesh sedimentare. Zona e Krujés ka géné
kurrizore gqé ndante basenin e Krastés nga
baseni Jonik. Zona Jonike pérbénte njé hul-
li qé né peréndim kufizohet me platformén
e Sazanit dhe né veri me basenin e Adriati-
kut Jugor. Né zonén Jonike zhvillohen disa
nénzona strukturore (Berati, Kurveleshi,
Cika) qysh né kohén e Toarianit. Prania e
stralleve, mergeleve e argjilave né Jurasik
tregon se kjo zoné ka gené pelagjike. Prania
e vendosjes me mbeshtetje “diskordante”
e pakos sé shisteve me possidonia dhe asaj
strallore mbi dolomitet e Liasit (poshtém-
mesém) tregon se fundi i basenit ka gené i
diferencuar, i trashéguar ky diferencim nga
faza e riftézimit. Prania e kétyre depoziti-
meve déshmon pér ekzistencén e prishjeve
té vjetra normale dhe té horsteve dhe ga-
beneve gé lexohen sot né disa struktura té
nénzonés sé Beratit.

Né zonén Jonike ka vazhduar depozitimi si
mé paré por me tipare dalluese nga njéra
nénzoné tek tjetra, pasojé kjo e trashé-
guar nga progesi i hapjes. Me fillimin e
ngjeshjes né Jurasikun e sipérm-Kretakun e
poshtém fillon orogjeneza dhe oqgeani (Te-
tisi) fillon t& mbyllet. Fillimisht éshté litos-
fera ogeanike qé nén-rréshget nén koren
kontinentale europiane deri sa té dy buzi-
nat kontinentale do té pérplasen me njéra-
tjetrén. Mbyllja e zonés ogeanike shénon
dhe fillimin e kolizionit té buzinave konti-
nentale duke filluar késhtu orogjeneza e
tyre. Me fillimin e Paleogenit pjesa me lin-
dore dhe ajo gendrore e zonés Kruja éshté
prekur nga orogjeneza dhe ka dalé mbi ujé.
Pér kéteé flet vendosja me pushim e depozi-
timeve té Paleocen-Eocenit mbi njésité
strukturore té késaj zone. (Shehu H. et al.,
1971). Né fund té Eocenit zona Krasta rrud-
hoset plotésisht e del mbi ujé. Si pasojé e
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orogjeneze qé kaloj zona Krasta-Cukali, né
zonat peréndimore Kruja e Jonike kemi ka-
lim nga sedimentimi karbonatik né até ter-
rigien gé fillon me pakon mergelore kalim-
tare. Nga Oligoceni i poshtém deri né fund
té Oligocenit t&€ mesém rrudhosja ndihet
né zonat Kruja dhe vargun lindor té zonés
Jonike. Kjo vérehet né ndryshimin e madh
té trashésive né krahun lindor té antikli-
nalit té Marakut me ato té vargut antiklinal
Letan-Valesh. Kufiri peréndimor i zonés gé
kap ky interval kohor nuk éshté i qarté. Mé
né peréndim té nénzonés sé Beratit gjaté
késaj faze kemi zvogélim gradual té trashé-
sive. Me fillimin e Oligocenit té sipérm
kemi diferencim té strukturave e zonave
tektonike dhe né disa raste deri dalje mbi
ujé dhe erodim té strukturave té zonés
Kruja, ndofta dhe té zonés Jonike. Pér kété
flet prania e transgresionit té depozitimeve
té katit Hatian mbi depozitimet e Kreté-
Paleogenit dhe Oligocenit té Poshtém e té
Mesém né strukturat e Valeshit e Tervol-
lit. Mé voné me fillimin e depozitimeve té
zonés Globorotalia kugleri, kemi njé dife-
rencim mjaft té dukshém té vargjeve struk-
turore si né zonén Kruja dhe né até Jonike.
Pér kété flet ndryshimi i madh i trashésive
té depozitimeve nga krahét peréndimor
pér né krahét lindor té strukturave té nén-
zonés sé Beratit dhe Kurveleshit. Kéto de-
pozitime né disa raste i gjen té vendosura
me shpélarje mbi depozitimet e nénshtrira
si né Gjirokastér, por pa ndryshim té planit
strukturor. Né kété kohé kemi edhe dife-
rencimin relativisht té garté té prishjeve
térthore krahas atyre gjatésore. Gjaté késaj
kohe deti éshté térhequr dhe kemi krijimin
e disa “mikrobaseneve” qé kané patur lid-
hje midis gafave ndarése té vargjeve struk-
turoré dhe strukturave té veganta sido-
mos pér rajonet juglindore té territorit té
Albanideve. Gjaté sedimentimit té zonés
Globorotalia kugleri duhet té kemi “blloki-
min” e disa prishjeve strukturore sidomos
té zonés Kruja. Né vargun lindor té Beratit
kemi lindjen e njé fronti mé té ri né perén-
dim, me kénd mé té vogél se prishjet struk-
turore, sipas sé cilave ndodh mbihypja dhe
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spostimi i orogjenit drejt peréndimit (Fig.2,
4).

Né mbéshtetje té kétij mendimi flet prania
e rrudhosjes sé Kozhelit ku vérehet qarté
ndryshimi shumé i madh i trashésisé sé
depozitimeve té Hatian-Akuitanianit né té
dy krahét e prishjes né drejtim térth-or.
Né kété zoné kemi njé ndértim me horste
e grabene ku vérehet garté ndryshimi i
trashésisé sé depozitimeve té formacionit
Panahora, i cili éshté shkaktuar nga aktiv-
izimi i prishjes ndérflishore. Kjo tregon se
nga kjo kohé dhe mé mbrapa kemi reduk-
timi i trashésisé sé depozitimeve dhe nuk
lidhet vetém me praniné e strukturave
ose reflektimin e tyre né nivelin e gélger-
oréve, por dhe me lindjen dhe aktivizimin
e prishjeve tektonike ndérflishore mé né
peréndim dhe me plan mé té thellé, pran-
daj pér vlerésimin e kétyre tip rrudhosjeje
éshté e nevojshme pérdorimi i metodave
té kompleksit. Kéto prishje né thellési
bashkohen me prishjen mbihypése té var-
gut antiklinal té Beratit.

Né Oligocen té sipérm shumica e prishjeve
listrike nén veprimin e forcave ngjeshése
ndérrojné sensin e tyre né lart-rréshqitje.
Kjo situaté vazhdoi edhe gjaté Akuitanianit
e fillimit té Burdigalianit. Me fillimin e Bur-
digalianit kemi njé térheqje té detit. Gjaté
késaj kohe ndodh strukturimi i nénzonés
sé Cikes, kurse strukturat e Kurveleshit da-
lin mbi ujé dhe erodohen. Né sinklinalet
ndarés té njésive t& médha kemi vendosje
suksesive té kétyre depozitimeve. Ven-
dosja e depozitimeve té katit Burdigalian
heré né ményre transgresive dhe heré né
ményré suksesive flet pér faktin gé né sek-
tor té vecanté ka predominuar ngritja dhe
erozioni deri né gélgeror, ndérsa né pjesét
e ulura, zhytja dhe vendosja suksesive.
Rrudhosja e pjesés lindore shogérohet
me depozitimet e njé trashésie té madhe
sedimentesh terrigjene té Burdigalianit
né peréndim, né zonén e Fortuzajt, Rovés,
Dumresé dhe Vlorés. Gjithashtu né lindje
sedimentimi vazhdon ende né sinklina-
let té cilét jané ngushtuar shumé né kété
kohé. Vazhdimi i ngritjes sé nivelit té detit

béri qé kéto depozitime té mbulojné njé
pjesé té miré té strukturave karbonatike té
eroduara deri né nivelin e karbonateve. Né
kété kohé vérehet shumé qarté veprimi i
prishjeve ndérflishore té cilat béhen té lex-
ueshme sidomos né zonén Kruja ashtu dhe
né até Jonike.

Né kohén e zonés G. dissimilis dhe fil-
limin e G. acrostoma kemi “bllokimin” e
prishjeve té vjetra qé prekin gélgerorét
(Kozan, Tirané, Ishém, Patos-Verbasi, etj.),
dhe lindjen e njé plani té ri mé né perén-
dim me kénde mé té vegjél se té parat ku
sipas kétyre planeve té rinj béhej lévizja
e orogjenit drejt peréndimit. Kéto prishje
kané kontrolluar sedimentimin. Mosha e
tyre rinohet nga lindja drejt peréndimit né
té njéjtin sens me orogjenezén. Me fillimin
e depozitimeve té katit Langhian pothuajse
ishte e njéjta gjendje morfologjike. Edhe
kjo moshé, ka filluar me njé ulje té nivelit
té detit. Gjaté késaj kohe kemi theksimin e
métejshém té prishjeve ndérflishore pér té
cilat folém mé sipér. Kati Serravalian fillon
me njé térheqje té nivelit té detit. Si pasojé
e késaj kemi mbulimin e disa strukturave
apo vargjeve strukturoré sidomos né
pjesét anésore té sinklinaleve ndarése. Né
pjesét periferike té ultésirés, kéto depozi-
time vendosen me diskordancé kéndore
e azimutale, kurse né sinklinalet ndarése
si sinklinali i Memaliajt, kéto depozitime
vendosen me pérputhje mbi ato té nén-
shtrirat. Né fund té depozitimeve té katit
Seravalian z& vend sekuenca e Tortonianit
e cila fillon me njé ulje té nivelit té detit,
ku ka aférsisht po até pérhapje si sekuenca
e mésipérme dhe vendoset né ményrét
ansgresive mbi strukturat Patos-Verbas,
Kremenar, Ishém. Si né sekuencén e paré,
vazhdon pérséri aktivizimi i métejshém i
prishjeve ndérformacionale. Nga sa mé
sipér, téré ngjeshja si rezultat i orogjenezés
nga lindja reflektohet né peréndim me njé
séré prishjesh ndérformacionale té cilat
interferohen me njéra-tjetrén, ku shuhet
njéra, lind tjetra né formé hapi pak mé né
peréndim.
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DISKUTIME

Né peréndim té vargut antiklinal té Bera-
tit vérehet njé sistem prishjesh tektonike,
té cilat né drejtim té veriut shuhen brenda
depozitimeve flishore. Mbasi ato shuhen,
mé né peréndim lind njé tjetér prishje tek-
tonike né formé hapi. Mé tej kjo shuhet
pérséri né depozitimet flishore por mé né
veri. Kéto prishje tektonike imitojné veté
strukturat e vargut antiklinal té Beratit ku
strukturat zhvillohen drejt veriut né formé
hapi.

Prishjet tektonike pavarésisht se shuhen
drejt veriut né formé hapi ato né thellési
duhet té vazhdojné dhe té lidhen me
njéra tjetrén dhe presin depozitimet kar-
bonatike.

Vargu flishor i Osmanzezés ndértohet
nga flishe me moshé Oligocen i poshtém
i mesém té cilat jané mjaft té tektonizuar
né formén e disa prizmave té maskuar nga
mbihypja e nénzonés sé antikli-nalit té Be-
ratit.
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ROLI | PRISHJEVE TEKTONIKE GJATESORE E TERTHORE NE BREZIN FLISHOR TE RAJONIT
TE PLASHNIKUT, NE KONTROLLIN E TRASHESISE SE DEPOZITIMEVE

Arjol Lule?, Shagir Nazaj*

ABSTRACT

This article provides some considerations on the role that interflysch tectonic faults on
controlling of the thickness of Neogene deposits in the study region. Longitudinal tectonic
faults in combination with transverse tectonic faults, have caused the changes in the de-
posits thickness. In some regions the thickness of the deposits is immediately reduced
up to ten times in the transverse direction and especially in the longitudinal direction.
The thickness of the Chattian-Aquitanian age deposits undergoes an immediate change,
which indicates that it has been influenced and controlled by tectonic and paleogeo-
graphical phenomena. This change is more obvious in the transverse direction of the
structural lines.

Keywords: Plashnik, tectonic fault, Chattian-Aquitanian.

INTRODUCTION

The study region has been the subject of ~Survey of the Terpan region 1: 25000, (Yzei-
geological survey different times from sev- i D- et al., 1978), the Terpan-Gllave-Sinje
eral geological expeditions. We examined ~egion (Valbona U. et al., 1985), the Lekel-
several surveys to acquire a better un- Libohove region (Nazaj Sh. et al., 1986),
derstanding of the region in question, by ~Potom-Kulmak (Shteto Th. et al.,, 1982),
identifying different structures and geolog-  Bodar region (.Valbona U. et a.l., 1984),
ical phenomena. Also, are taken into con- and the geological-tectonic studies of the
sideration the geological survey at scale Southern part of the Kruja zone (Yzeiri D.,
1: 25.000, wells and geophysical studies et al., 2002) and the data from the wells
made in this region. Such as: Plashnik, Buz and Mem-2.

Fakulteti i Gjeologjisé dhe Minierave, Tirana, Albania 45
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GEOLOGICAL MAP OF STUDY REGION
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Figure 1. Geological map of the region (according to AGS, 2002)
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GEOLOGICAL AND TECTONIC SETTING

Three main formations have been docu-
mented in the study region:

e carbonate formation,
e terrigenous formation (flysch),
e premolasses formation.

We will describe only that part of the de-
posits that are related to the phenomenon
we have taken into consideration.

UPPER OLIGOCENE SUBSECTION

The deposits of this subsection within the
region are widely spread, including these
formations:

1. The flysch package of claystone-sand-
stone-limestone (Pg,*)

In most part of the region, these deposits
are successive with the lower deposits and
in some cases have tectonic contact. These
deposits are represented by flysch with
thin and medium rhythm.

2. The thin rhythm flysch package of clay-
stone-sandstone-limestone (Pg,*’)

This package has limited spread and builds
some structural units in the west of the
Glave-Plashnik anticlinal range (Fig. 1).
These deposits are successfully placed on
the claystone- sandstone-limestone flysch
(Pg,*): This formation is represented by
claystone-sandstone flysch. (Valbona U. et
al., 1984).

NEOGENE SYSTEMS - N

The Miocene section (N,) is represented by
two subsections: (N,*) and (N ?)

The lower part of the formation Panahora
and Sefaj

These formations belong to the Aquitanian
age (N,") of the Lower Miocene subsec-
tion: (N,"), Miocene section of the Neo-
gene -N system.

1. Panahora Formation

These deposits have a considerable spread
in the region and form the eastern flank of
the Memaliaj-Ngracan synclinal structure,

the fold of Kozhel, the Velcan and Allam-
brezit synclinal (Fig.1). The deposits in the
uplift of Kozhel and Allambrezi synclinal
have smaller thickness compared to the
same deposits that build the western flank
of the Memaliaj and Velgan synclinal struc-
ture.

2. Sefaj Formation

These deposits have an exceedingly small
spread in this region. They are found in Os-
manzeza and build the eastern flank of the
Velgan synclinal structure and further in
the south the eastern flank of the Mema-
liaj synclinal structure (Fig.1). They are suc-
cessively placed on the Upper Oligocene
deposits. These deposits in the north part
of the Osmanzeza village have a tectonic
contact with the Panahora formation.

3. Burdigalian age (N,*)

It has the same lithological characteristics
as Aquitanian age. The lower boundary is
about 200-300m below the Levani forma-
tion. These deposits in the synclinal parts
have a successive relationship with the
lower deposits, while in the lateral and
elevated parts they are placed with strati-
graphic and angular unconformity (Xhomo,
A.et. Al,, 2011).

MIDDLE MIOCENE SUBSECTION (N,?)
Langhian age (N *)

These deposits are found in the Memaliaj
synclinal structure. The bottom boundary
of this deposits is a few meters below the
top of the “Levani” formation and have
transgressive contact with the lower de-
posits on the east flank of the synclinal,
while in other parts there are successive
contact (Xhomo, A. et. Al., 2011).

Seravalian Age (N,%)

These deposits have the same spread as
the lower deposits. The bottom bound-
ary is a few tens of meters above the top
boundary of the Levani formation. These
deposits in some places are placed with
discordancy over the older formation (Xho-
mo, A. et. Al,, 2011).
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Tectonic

The study region is part of the lonian tec-
tonic zone, in the transition zone between
the anticlinal range of Berat and the syn-
clinal of Memaliaj. From east to the west
are documented some structural units as
follows:

A- EASTERN SUBZONE (BERATI SUBZONE)

This subzone represents a large anticlinal
unit with the southeast-northwest exten-
sion (130°-160° with 310°-340°). A dis-
tinctive feature is the presence of more
developed structures in the southern part
of this area, with bigger folding amplitude.
On the surface, are found older deposits
than in their core and they are associated
with tectonic fault in the western flanks.
Two anticlinal belts are distinguished in
this subzone.

1. Nemercke-Terpan Berat - anticlinal belt,

2. The western anticlinal belt of Berat sub-
zone.

In this subzone starting from the south-
west direction are documented three main
structural belts:

Bureton-Lunxheri-Goliko-Rehove belt, in
the south, the structures are more devel-
oped with a deeper western flank and tec-
tonically faulted.

The structural belt Plashnik-Molisht-Kulla
has completely different features from
the other anticlinal belt of this subzone.
Its structures in the south have the shape
of domes such as that of Komar, Glava,
Zhapokika, and Plashnik (Valbona U. et al.,
1987).

To the north, this belt continues with the
brahianticinal of Molisht, Kulls, and Kugo-
va. All carbonate structures of this belt
mentioned above are uncovered, except
the Kucova anticlinal which is submerged
and covered transgressively by neogenic
deposits. In the northern part, this anticli-
nal structure due to the effect of the Dum-
rea diapir is complicated by tectonic faults.
Further in the west is formed the Shpiragu
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anticlinal. The western flank of this struc-
ture is faulted, and the eastern flank is
deeper than other structures in this area.
This structure does not continue neither to
the north nor to the south of this area. In
the north it closes on the western side of
the Kullsi anticlinal structure while in the
south it is cut by the western tectonic fault
of the Berat anticlinal belt. The regional
fault to the west of this subzone in all its
course, is presented in the form of a tec-
tonic fault system that can be merged into
a single fault in the depth (Valbona U., et
al.,, 1985). The data obtained from some
wells (Plashnik, Buz, etc.) show that the
fault at the thrust front, near the surface,
has a large dip angle of 60°-80°, while at
depth this angle decreases to 40°-45°. A
distinctive characteristic of this anticlinal
belt is that a tectonic fault system is gen-
erally observed. Actually, there are two
tectonic faults. The first puts in contact the
limestones of the anticlinal structures cited
above with Lower Oligocene deposits that
have western dip angle. The amplitude of
the tectonic fault is hundreds of meters. To
its west, another fault is observed that puts
Lower Oligocene deposits in contact with
Middle Oligocene deposits. This tectonic
fault separates the Berat anticlinal subzone
from the flysch belt of Osmanzeza and has
an amplitude of several kilometers, giving
the western flank of the Berat anticlinal
structure a stair-shaped view (Fig. 2).

Another characteristic is that a system of
tectonic faults is present in the west of
the anticlinal belt of Berati. These tectonic
faults northward extinguish within flysch
deposits. After they disappear further in
the west, another is created in the form of
a step. Further in the north, this fault extin-
guishes again in flysch deposits. These tec-
tonic faults are same as the structures of
the Berat anticlinal range which develops
northward direction in the form of a step.
Based on the surface data, the abovemen-
tioned tectonic faults, although extinct in
the north in the form of steps, continue
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in-depth and connect with each other and
cut the carbonate deposits (starting from
the oil marks that are found in the areas of
the tectonic faults). These tectonic faults

The central subzone of Kurvelesh

Plashnik - 1

are the basis of some prisms that cut lime-
stone and that are covered masked by the
thrust of the Berat subzone.

The eastern subzone of Berat

Figure 2. Geological profile I -1, the relations between the structural units (Nazaj Sh., Lule A.)

B- FLYSCH BELT OF VAGALATI-OSMANZEZA

This belt has relatively large dimensions
and is accompanied by several paleogeo-
graphical phenomena such as: strong re-
ductions of Chattian-Aquitanian deposits,
rinsing of Burdigalian deposits, and newer
ones that seem to be significant elements
related to the age of the folded forma-
tion of the structures of the central part
of the Berat and Kurvelesh subzones. For
carbonate deposits this belt has its origin
in Memaliaj area. From the complex data,
it is clear that it appears in the form of a
structural nose from the eastern flank of
the Griba anticlinal structure. Due to the
overlap of the easternmost structures in
the south, it has the shape of a tectonic
block very well contoured by the seismic
profiles and the data of the Mem-2 well,
while to the north it is interpreted under
the carbonate structure of Golikos. The
Osmanzeza flysch belt is formed from the
flysch of the Lower Middle Oligocene age.
These flysch deposits are very tectonized
in the form of prisms that are masked by
the overlap of the Berati subzone. These
flysches “prisms” are also reflected in the
level of limestone that is almost masked
by the thrust of the Berat subzone. Some

flyschs “prisms” have also been met in the
Plashnik-1 well at a depth of 3492 - 3511m

(Fig. 2).
C- MEMALIAJ SYNCLINAL STRUCTURE

Morphologically it represents a relatively
low area, where synclinal with consider-
able dimensions in extension predomi-
nate. Across this synclinal structure is lo-
cated the passage to the eastern subzone
of Berati.

In the south eastern part is distinguished
the synclinal structure of Drinos-Lekel,
filled with Oligo-Miocene deposits (Nazaj
Sh. Et al., 1986). In this belt is document-
ed the west flank where the deposits dips
from the east with angles of 25° - 30°. The
eastern flank is covered by the thrust of
the anticlinal structures of the Berat sub-
zone. Towards the north, the Lekli synclinal
continues to the east of the Vagalat fold,
thus interlaying with the structures of the
Berati subzone. Further in the northwest
of the above belts continues the synclinal
structure of Memaliaj-Gorican-Roskovec.
The southern part of the Memaliaj syncli-
nal is distinguished by the Neogene pre-
molasse deposits (N,*, N.*) which in this
area, on both sides of the synclinal struc-
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ture, are placed transgressively on the
older deposits. In the Memaliaj synclinal
are documented both flanks of the struc-
ture: the western side is calmer, with great
thickness of deposits, while in the eastern
side the deposits dip with steep angles of
60° - 85° and sometimes inverted or tec-
tonically faulted from the overlap of the
structures of the Berati subzone. Also, on
this site, there are strong reductions of the
deposits, especially those of Aquitanian
(Kozhel). It should be noted that reductions
in the thickness of the Upper Oligocene-
Aquitanian deposits are also found on the
western side from Shtepeza to ‘Uji i ftohte
Tepelena’ area. In the Memaliaj synclinal,

Figure 3. Relations between the Anticinal belt
of Berat
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also are some folds in the flysch deposits
(Ninesh, Koshtan, etc.) from the complex
data it results that they are reflected in the
level of limestones in the form of structural
noses making possible the interlacing of
this synclinal belt with the Berati subzone
(Fig. 3). In the northern part there is a divi-
sion of this synclinal, in the east continues
with Velcani synclinal and in the west that
of Gorican-Rroskovec sinclinal, which are
separated from each other by the flysch
belt Levan-Plak-Sgepur.

THE ANTICLINAL FOLD OF KOZHELI

Morphologically it is located in the hill ar-
eas with the highest quotas of Kozhel from
Maja Cik-Mamo in the south to the Cér-
ril-Toské village in the north (Fig.1; 4). To
the east through a tectonic fault it is bor-
dered with Memaliaj synclinal. This fault
extingushes to the north, the fault zone is
very visible during field observation and is
represented by compressed and fractured
claystone with numerous calcifications.
To the west, this flysch fold is bordered
by Allkomemaj’s synclinal. The oldest de-
posits found in the Kozheli fold core are
those of the upper part of the claystone
-sandstone flysch package with limestone
layers (Pg.*) and the newest deposits up
to the Burdigalian age. In previous works,
this structure was interpreted as a tectonic
block. The package of claystone-sandstone
flysch with limestone layers in the north-
ern part of this structural unit is complicat-
ed by tectonic faults on both sides, taking
the appearance of a horst structure (Fig.1;
4). While going in the south direction of
this structural unit it is seen the western
flank and gradual transition from the de-
posits of the Aranitasi formation (package
of clay-stone-sandsone flysch with (Pg?)
limestone layer) to those of the Panahora
formation (Fig.1).

This fact shows that the deposits that build
the core of this structural unit are in their
initial (root) position. The deposits on
the east flank dips in the east with angles
around 600-700. The southern periclinal is
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The central subzone of Kurvelesh

The eastern subzone of Berat
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Figure 4. Geological profile II-1l which shows the relations between the structural units and the
reduction of the thickness of the Chattian-Aquitanian deposits in the Ninesh - Rabie area (Nazaj
Sh., Lule A)

observed on the hill of Cik Mamos accord-
ing to the deposits of the Levani formation.
According to these deposits is also fixed the
northern periclinal. The fold has an eastern
asymmetry, with SE-NW orientation with a
length of about 2 - 2.5 km and a width of
200 -250 m (Fig.1). The amplitude of this
folding with the western synclinal is small,
while in the limestone level this folding
is not reflected. This sector is drawn with
two-stair structural construction and with
shallow level of limestone. Drilling of the
Rabie-4 well indicated a successive geo-
logical log from the newer deposits to the
older ones (Fig.4). The western flank of this
structural unit is presented with dip angles
of 500-600 to inverted, especially near the
outcrop of the oldest deposits in the core
of Chattian-Aquitanian age. Aquitanian
fdeposits have a visible thickness of about
200 m. The reduction of the thicknes of
these deposits should have indicated the
existence of a structure that has begun be-
fore the Aquitanian age, during the Chat-
tian-Aquitanian age. From what we said
above this structural unit is not reflected
in the limestone level, therefore the cause
of the reductions in the thickness of the
Chattian-Aquitanian deposits or the Pana-
hora formation should be explained by the
existence of an interflysch fault that has
begun during this time and that dips under
the Berat anticline subzone.

ALLKOMEMAJ SYNCLINAL STRUCTURE
Located west of the Kozheli anticlinal fold,
at the core this fold is constructed by Lan-
gian-Seravalian deposits. The eastern flank
dips in the west with angles bigger than
500 while the western flank dips from the
east with angles 50°-70°, this fold has a
length of about 3 km and a width of 100
- 150m. We think that this unit is a second-
ary fold of the Memaliaj synclinal.

METHODOLOGY AND RESULTS

For conducting this study are considered
a series of geological works done over the
years as well as the work carried out dur-
ing field observation by the authors. Many
years of studies, carried out in the Outer
and Inner Albanides, allow to determine
some of the main stages of their evolu-
tion, like the Triassic and Jurassic rift, the
differentiation of the basin (for the Outer
Albanides) during Liassic, especially along
the Toarians age had the appearance of
horst (platfom) with thick continental
crust and grabens (pelagic) with thin con-
tinental crusts. In the beginning, the con-
tinental borderland of the Albanides was
characterized by the formation of horst-
grabens structures or systems accompa-
nied by listeric fault where some of them
are meet fossilized in the Berat subzone
in the Bureto anticlinal structure. During
the Jurassic period occurs the individual-
ization of geological tectonic zones such
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as Krasta (Lower-Middle Liassic), Kruja,
lonian (during the Toarcian) (D. Yzeiri, et
al., 2002). These tectonic zones develop
with their characteristics along with the
development of the rifting process. The
boundaries between these zones are not
visible in both longitudinal and transverse
directions. These areas intertwine with
each other due to block displacements
extending from the transverse fault, creat-
ing different sedimentary environments.
The Kruja zone was a horst structure that
separated the Krasta basin from the lonian
basin. The lonian zone was a deep basin
that in the west was bordered with the
Sazan platform and in the north with the
Southern Adriatic Basin. In the lonian zone
are formed several structural subzones
(Berat, Kurveleshi, Cika) since the time of
Toarcian. The presence of pebbles, marls,
and claystone in the Jurassic indicates that
this area was pelagic environment. The
presence of “discordance”of the Posidonia
shale package an over the Liassic (lower-
middle) dolomites indicates that the bot-
tom part of the basin has been differenti-
ated, since the rifting phase. The presence
of these deposits testifies the existence
of old normal faults and horst and gabens
that are seen today in some structures of
the Berat subzone. In the lonian zone, de-
position has continued as before, but with
distinctive features from one subzone to
the other, a consequence of the rifting pro-
cess. With the compression phase of the
Upper Jurassic-Lower Cretaceous orogene-
sis begins and the ocean (Tethys) begins to
close. Initially, it is the oceanic lithosphere
that slides under the European continental
crust until the two continental crusts collide
with each other. The closure of the oceanic
zone marks the beginning of the collision
of the continental oceans, thus beginning
their orogenesis. With the beginning of the
Paleogene, the eastern and central part of
the Kruja zones was affected by orogenesis
and rise above the water. This is evidenced
by the non-continuity of the depositing of
Paleocene-Eocene deposits on the struc-
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tural units of this zone. (Shehu H., et al.,
1971). At the end of the Eocene age, the
Krasta zone was completely folded and ris-
es above the water. As a result of this oro-
genesis that the Krasta-Cukali zone, in the
western zone of Kruja and lonian we have a
transition phase from carbonate sedimen-
tation to that terrigenous that begins with
the transitional marl package.

From the Lower Oligocene to the end of
the Middle Oligocene, folded phases have
affected the Kruja zone and the eastern
belt of the lonian zone. This is observed in
the large difference of deposits thickness
on the eastern flank of the Maraku anti-
clinal structure with those of the Letan-
Valesh anticlinal structure.

The western boundary captured by this
timeintervalis not clear. Furtherin the west
of the Berat subzone, during this phase we
have a gradual reduction of the deposits
thickness. With the beginning of the Up-
per Oligocene we have differentiation of
the structures of the tectonic zones and
in some cases up to the emergence over
the water and erosion of the structures of
the Kruja zone, maybe also of the lonian
zone. This is evidenced by the presence
of transgression of Chattian age deposits
on the Cretaceous - Paleogene and Lower
-Middle Oligocene deposits in the Valesh
and Tervoll structures. Later, with the be-
ginning of the deposits of the Globorotalia
kugleri area, we have a very significant dif-
ferentiation of the structural belts in Kruja
and the lonian zones. This is evidenced by
the large change in the thickness of the
deposits from the western to the eastern
flanks of the structures of the Berat and
Kurvelesh subzone. In some cases, these
deposits are placed with unconformity on
the other deposits like in Gjirokastra, but
without change to the structural plan. At
this time, it is seen a relatively clear dif-
ferentiation of transverse and longitudinal
faults. During this time, we have the re-
gresion of the sea and creation of several
“micro-basins” that have had connections
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between the structural belts and different
structures especially for the southeastern
regions of the Albania territory. During the
sedimentation of the Globorotalia kugleri
zone we must have the “blocking” of some
structural faults, especially of the Kruja
zone. In the eastern belt of Berati we have
a newer structural front in the west, with
a smaller angle than the structural faults,
according to this occurs the thrust and dis-
placement of the orogen towards the west
(Fig.2; 4). (Fig.2, 4). In support of this opin-
ion is the presence of Kozheli fold where
it is observed the very large difference in
the thickness of the Chattian-Aquitanian
deposits on both sides of the fault in the
transverse direction. In this area, we have
a construction with horsts and grabens
structure where the change in the thick-
ness of the Panahora formation is ob-
served, which is caused by the activation of
interflysch fault. This shows that from this
time onwards we have the reduction of the
thickness of the deposits and is not only re-
lated to the presence of structures or their
reflection at the limestone level but also to
the rise and activation of interflysch faults,
further in the west and with a deeper plan,
therefore for the evaluation of these types
of folds is necessary to use complex meth-
ods. These deep faults are combined with
the thrust belt of the Berat anticlinal belt.

In the Upper Oligocene, most of the listeric
faults under compressive forces change
their sense in thrust fault. This situation
continued even during the Aquitanian and
the beginning of the Burdigalian age. In the
Burdigalian age we have a regression of the
sea. During this time occurs the structuring
of the Cika subzone, while the structures of
Kurvelesh rise above the water and erode.
In the dividing synclinal of large units, we
have successive placement of these depos-
its. The placement of Burdigalian deposits
sometimes transgressively and sometimes
successively speaks of the fact that in some
sector erosion goes up to the limestone
level, while in the lower parts, dipping and
successively depositing. The folding of the

eastern part is accompanied by the depo-
sition of a large thickness of terrigenous
sediments of Burdigalian in the west, in
the area of Fortuzaj, Rova, Dumre, and
Vlora. Also, in the east, the sedimentation
continues in the synclinal structure which
are very narrow at this time. The contin-
ues rise of the sea level caused that these
deposits have cover the eroded carbon-
ate structures. At this time, it is noticeably
clear the action of interflysch faults which
become visible especially in the Kruja and
lonian zone.

At the time of the G. dissimilis and the
beginning of G. acrostoma zone have
the “block” of the old faults affecting the
limestones (Kozan, Tirana, Ishem, Patos-
Verbasi, etc.), and the rise of a new plan
further in the west with smaller angles
than the first faults where according to
these new plans occur the movement of
orogen towards the west. These faults
have controlled sedimentation. Their age
is renewed from east to west in the same
sense as orogenesis. During the deposita-
tion of Langhian age deposits, it was al-
most the same morphological condition.
In this age, has started with a decrease of
the sea level. During this time, the inter-
flysch faults are more visible. The Serraval-
ian age begins with the decrease of the sea
level. As a result, we have the coverage of
some structures or structural belts espe-
cially in the lateral parts of the synclinals.
In the lateral parts of the lowlands, these
deposits are placed with angular and azi-
muthal discordance, while in the synclinal
structures such as the Memaliaj synclinal,
these deposits are placed conordant with
the underlying deposits. At the end of the
Seravalian age starts the deposition Torto-
nian sequence which begins with a falling
in sea level, where it has approximately the
same distribution as the above sequence
and is placed transgressively over Patos-
Verbas, Kremenar, Ishem structures. As in
the first sequence continues again the ac-
tivation of interformational faults. Like we
write above, all the compaction as a result
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of orogenesis from the east is reflected in
the west with a series of intraformational
faults which interwine with each other,
where one is extinguished, the other is
outcrops in the form of a step a little fur-
ther in the west.

DISCUSSIONS

To the west of the Berati anticlinal belt is
observed a system of tectonic faults, which
in the north direction are extinguished
within the flysch deposits. After they ex-
tinguish, another tectonic fault arises fur-
ther in the west. Further, this fault is extin-
guished again in flysch deposits but further
in the north direction. These tectonic faults
are same as in the Berati anticlinal belt
where the structures develop to the north
direction in the form of a step.

Tectonic faults although extinguish to the
north in the form of steps, they at the
depth must continue and connect to each
other and cut the carbonate deposits.

The flysch belt of Osmanzeza is construct-
ed of flysch of the Lower Middle Oligocene
age which is very tectonized in the form of
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MODELI | MUNDSHEM GJEOTEKTONIK | TERMETIT TE 26 NENTORIT 2019

Viktor Doda, Rakip Hysenaj, Donald Deda

ABSTRAKT

Duke vlerésuar interesin e madh publik pér térmetin e 26 néntorit 2019 né kété artikull
paragesim njé model té pérafért gjeotektonik, hipotetik, me vatrén e goditjes kryesore
té térmetit té 26 Néntorit, njé termet shkatérrues dhe me pasoja katastrofike (51 viktima
dhe déme té médha materiale). Modeli i paragitur éshté rezultat i pérgjithésimit té puni-
meve gjeologo-gjeofizike pér marrédhéniet e Orogjenit shqiptar me platformén Adriatike.

Fjalé Kyg: térmeti, thyerje, model gjeotektonik.

HYRIE

Shqgipéria éshté njé vend ku aktiviteti
sizmik nuk éshté dicka e rrallé. Ngjarje
sizmike jané dokumentuar té paktén qé
nga viti 44 p.e.s. Vendi yné ndodhet né njé
rajon mjaft aktiv pér sa i pérket lévizjeve
tektonike, dhe kéto sjellin si pasojé lévizje
té herépashershme sizmike, ndonjéheré
katastrofike, si¢ ishte edhe rasti i térmetit
té 26 Néntorit 2019, i cili shkaktoi viktima,
té plagosur dhe déme té rénda materiale
gé pérllogariten né 1 miliard Euro.

Njé gjendje té tillé té sizmicitetit e favori-
zon pozicioni gjeotektonik qé vendi yné
ka. Vendi yné ndodhet né bregun e Adria-
tikut, krahu peréndimor i Ballkanit (pérfshi
kétu pozicionin pllakave dhe zonat e siz-
mogjene).

Ngjarje sizmike ne Durrés dokumentohen,
g€ nga viti 177 para erés se re, té tjeré
termete té fugishém jané ndjeré né vitin
57, térmete té forta ka pérjetuar né vitet
334-345, né vitin 506, né vitin 1273 Dur-
rési u prek nga njé térmet katastrofik. Né
vitin 1926 njé termet i fugishém me M=5.8
Rihter goditi qytetin e Durrésit, i cili krahas
shkatérrimit u shogérua me shatérvané uji
té nxehté sulfurore dhe pseudovullkane
balte, rére dhe uji si rezultat i léngézimit
té formacioneve té shkriféta ranore dhe
depértimit té tyre népérmjet carjeve té

shkaktuara nga térmeti (carje té tokés né
Jubé nga térmeti i 26 Néntorit-2019). Né
vitin 1979, njé termet me intensitet 6.9 té
shkallés Rihter goditi Kepin e Rodonit, ra-
jonet e Lezhés dhe té Shkodrés. Gjithé kéto
fakte déshmojné pér até qé vija Durrés-
Lezhé éshté njé vijé sizmogjene mjaft ak-
tive, aktiviteti i sé cilés vjen nga kohét mé
té hershme deri né ditét tona.

Térmeti me epigendér né Urosevac (Mali i
zi) (15 Prill 1979, Mw = 6.9), i cili shkaktoi si
humbje jetésh edhe démtime té médha né
Shkodér dhe Lezhég, u ndje fugishém edhe
né Kepin e Rodonit. Térmeti i fundit i datés
26 néntor 2019 kishte M=6.4 Rihter, i vleré-
suar me lo=8 né epigendér e cila ndodhej
ne kordinatat 40.5°, 19.5°. Térmeti ishte
parapriré nga njé tjetér goditje e datés 21
shtator 2019 me magnitudé M=4.5 Rihter
dhe lo=7, me epigendér prané fshatit Ha-
mallaj.

KONTEKSTI GJEOLOGJIK DHE ROLI |
THYERJEVE TEKTONIKE

Lévizjet tektonike qé lidhen me energjiné
e brendshme té tokés, né pérgjithési pér-
béjné njé proges né dukje té pakapshém
apo té padukshém (lévizje milimetrike) qé
nuk ndjehen nga njerézit, ndérsa térmetet
pérbéjné rastin mé té dukshém té shpre-

Shérbimi Gjeologjik Shqiptar, Tirana, Albania
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hjes sé lévizjeve tektonike ndérmjet bllo-
geve té médha té kores sé tokés (lévizje té
menjéhershme destruktive - shkatérruese
me pérmasa milimetrike-centimetrike deri
metrike). Né kété kuptim térmetet do ti
konsideronim si njé marrédhénie e pano-
terizuar midis njeriut dhe natyrés. Léviz-
jet tektonike (térmetet) jané zona ku toka
shfryn ose shkarkon energjiné e akumu-
luar né thellési, duke ruajtur késhtu ekui-
librin dhe ekzistencén e saj. Edhe vullka-
net si shprehje e brendésisé sé tokés dhe
veprimtarisé tektonike té saj shkaktojné
térmete. Pérgjigien mé té miré pér ekzis-
tencén e térmeteve né koren e tokés e jep

teoria globale e pllakave e formuluar né
vitet 1960 (ekzistenca e 7 pllakave litos-
ferike té médha dhe 64 mikropllakave - apo
pllakave me té vogla, né gjithé globin). Po
cfaré jané pllakat né vetvete? Pllakat jané
plisa shkémboré me dimensione shumé té
médha gé bashkéveprojné me njeri tjetrin
népérmjet tre kufijve madhore: a. kufi di-
vergjente: spredingu-hapje, ku formohet
kore e re ogeanike (fig.1b), b. kufi kon-
vergjente: pérplasje-kolizioni ndérmjet dy
pllakave kontinentale, ku formohen malet;
kufi konvergjent subduksioni, ku njéra
pllaké zhytet poshté né brendési té tokés
dhe gélltitet prej saj (fig.1a, fig.2).

Kufikonvergjent

Kufidivergjent

Kufitransformues

Figura 1. Skema e lévizjeve té pllakave tektonike

Pérgjithésisht aq kore e re sa krijohet
né hapje, po aq kore e vjetér gélltitet né
subduksion dhe diametri i tokés géndron
konstant. Kemi edhe kufi transformues
(fig. 1c), ku as nuk krijohet kore e re dhe as
nuk subduktohet kore e vjetér, por blloget
rréshqasin apo zhvendosen kundrejt njeri
tjetrit, shképutjet strike-slip (fig.1c). Kufijté
e mésipérm shérbejné edhe si breza mad-
hore sizmike me té cilét lidhen térmetet né
mbaré boten. Tabloja qé shpjeguam me
sipér ka té béjé me dimensionin global, por
né dimension mé té vogél apo lokal roli i
tektonikés shprehet deri né dimensionin
e njé trupi xeheror, ku minerali takohet i
copétuar né disa blloge tektonike. Buzét
e pllakave né kufijté konvergjente té sub-
duksionit (fig. 2) jané té afta té prodhojné
térmete me pérhapje shumé té madhe.
Né 1964, térmeti né Alaska me magnitudé
M=8.3, pérgjaté zonés sé subduksionit,
ishte térmeti me pérhapje mé té madhe né
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Figura 2. Modeli i zonés sé subduksionit

Amerikén e Veriut (Wyss dhe Brune, 1967).
Mbihipja pérgjaté sipérfages sé subduk-
sionit solli deformim qé ndikoi né njé zoné
mbi 350 km té gjeré dhe rreth 800 km té
gjaté.
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Shumica e térmeteve ndodhin gjaté njé
thyerje apo frakture né pjesén e jashtme
té korés sé tokés, ku seksione té shkémbin-
jve heré pas here né ményré té pérséritur
rréshqasin karshi njéri tjetrit. Shumica e
thyerjeve shtrihen nén sipérfagen e tokeés,
por disa té ngjashme me thyerjen e San
Andreas né Kaliforni, U.S.A., shfagen né
ményré té dukshme edhe né sipérfaqge.
Térmetet jané té lidhura me ndértimin
tektonik, ato jané pérgendruar sipas lin-
jave tektonike aktive. Thyerjet e thella
gjenerojné térmete sepse pérbéjné zona
té dobésuara, gé mundésojné shkarkimin
e energjisé sizmike nga thellésité e médha.
Pérgjigjen mé té miré pér shkallén e térme-
teve ne Shqipéri e jep skema e zonimit ne-
otektonik te Shqipérisé (fig. 3).

Skema e zonimit neotektonik t& Shqip&risé

Figura 3. Skema e zonimit neotektonik te Shq-
ipérisé (sipas Aliaj Sh. etj, 2018)

PERSE NDODHIN TERMETET? KUSH JANE
FAKTORET QE COJNE NE KETO LEKUNDIE
NATYRORE, CILI ESHTE ROLI I LEVIZJEVE TEK-
TONIKE?

Shkémbinjté né thellési té Tokés, si rezul-
tat i grumbullimit pér njé kohé té gjaté té
sforcimeve, pésojné deformime, por kur
kéto deformime e tejkalojné fortésiné e
shkémbinjve ata thyhen dhe zhvendosen
duke z&né njé pozicion té ri. Gjaté progesit
té thyerjes sé shkémbinjve gjenerohen
vibrime, gé quhen valé sizmike, té cilat
pérhapen né té gjithé rruzullin tokésor.

Térmetet pra ndodhin kur dy blloge nga
korja e tokés shképuten e rréshqasin nga
njeri tjetri. Vendi ku ndodh kjo, quhet thy-
erje tektonike. Megenése blloget e tokés
nuk rréshgasin me aq lehtési, atéheré nga
zhvendosja e tyre clirohet njé sasi e konsi-
derueshme energjie. E théné ndryshe, njé
termet ndodh kur shkémbinjté né thellési
té saj papritur thyhen dhe zhvendosen,
duke ¢liruar energji né formé lékundjesh
gé quhen valé sizmike. Pika né brendési té
tokés ku ndodhé ky fenomen éshté quajtur
fokus (vatér). Projeksioni vertikal i vatrés
se térmetit né sipérfage éshté quajtur
epigendér (fig. 6).

Kuptimi i drejté i fizikés sé thyerjeve tek-
tonike dhe intervalet e pérséritjes sé
térmeteve paragesin njé sfidé té madhe
pér gjeologét dhe sizmologét. Intervalet
e pérsérities ndérmjet térmeteve krye-
sore sipas (Sieh and Jahns, 1984) deri né
vitin 1100 kané patur interval pérséritje
aférsisht ¢do 100 vjet, ndérsa pas vitit
1100 ky interval pérséritje ka qené afér-
sisht 160-200 vjet, por ka edhe térmete qé
pérsériten ¢do 40-50 vjet.
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MODELI GJEOTEKTONIK DHE TEKSTI
SHPJEGUES

Né plan rajonal gjeotektonik, térmeti i 26
Néntorit, lidhet sé pari me subduksionin
e pllakés Afrikane nén pllakén e Euroaz-
isé (fig. 4) dhe sé dyti me konvergjencén e
Apenineve té cilat lévizin drejt lindjes dhe
harkut Dinaro-Albano-Helenid i cili |éviz
drejt peréndimit, duke e detyruar mikro-
pllakén Adria si pjesé e pllakés Afrikane té
zhytet poshté (fig. 5).

Pér kété problem jané shfrytézuar té gjitha
té dhénat gjeologo-tektonike te rajonit
duke pérfshiré edhe té dhénat e shpimeve,
si Rodoni-1 dhe Adriatiku-2.

DETI ADRIATIK

OROGJENI
ITALIAN

o

MIKROPLLAKA
"ADRIA"

Figura 4. Subduksioni i pllakés Afrikane
nén pllakén e Euroazisé. (sipas Shogatés sé
Gjeologéve té Amerikés, USGS).

OROGJENI
SHQIPTAR

Figura 5. Modeli skematik tektonik i kovergjencés sé Orogjenit Shqiptar dhe Italian mbi
mikropllakén “Adria”, si pjesé e pllakés Afrikane

Né plan lokal, térmeti i 26 Néntorit 2019
éshté rezultat i bashkéveprimit destruktiv
ndérmjet dy njésive apo bllogeve tektoni-
ke: a. Orogjenit Shqiptar (blloku A) me dre-
jtim lévizje peréndimore, b. mikropllakés
Adriatike (Adria) me vergjencé dhe zhytje
lindore. Kéto dy njési apo blloge tektonike
me kah té kundért lévizje, vendosen mbi
evaporitet dhe ushtrojné presion litostatik
reciprok (fig. 6).

Nga ky bashkéveprim destruktiv i bllo-
geve A dhe B, evaporitet jané shtrydhur
lart duke formuar dy thyerje té médha: a.
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thyerjen Durrés-Bishti i Pallés, b. thyerjen
Ishém-Prezés, ndérmjet té cilave ndodhet
blloku tektonik C, i cili sipas burimeve ital-
iane (referuar NASA), nga térmeti i 26 Nén-
torit éshté ngritur 10 cm lart (fig. 6; 7). Ky
bllok me gjatési rreth 60 km, gjerési rreth
20 km dhe trashési rreth 10 km, kufizohet
nga té gjitha anét me kufi tektonik, né veri
me thyerjen térthore té Lezhés, né jug me
thyerjen térthore té Dargit (Karpen), né
peréndim me thyerjen gjatésore Durrés-
Bishti i Pallés, né lindje me thyerjen gjaté-
sore té Ishém-Prezés, né thellési vendoset
mbi evaporitet (fig. 6, 7).
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Mbi kété bllok apo bllokun C, jané té ven-
dosura Durrési me zonat pérreth dhe Thu-
mana mé né lindje, prandaj edhe goditja ka

gené mé e forté dhe me pasoja katastro-
fike né jeté njerézish dhe déme té médha
materiale (fig. 7).

BLLOKU TEKTONIK C (sipas burimeve italiane i ngritur 10 cm) | BLLOKU TEKTONIK O [ Shemcserait
(blloku Durres-K.Rodonit-Ishem-Preze) (oll. Thumane-F Kruje-Kruje-Lag-Lazhe) VL
Baseni | Adriatikut Jugut «<— > Orogjeni Shaqiptar Ishem 4§ R %
= Fishi
JP n.detit @A) ::::I:g am;T ﬁ Holo el
uje o Plioce)
’gHqueen Fiish Karbonate
Pliocen Ao Karbonats
BLLOKU E BLLOKU C | Miooen (sbm) 245 BLLOKU D
6 / Karbonate
/‘ Miocen (s-t-m)ps
Orogjeni Jonian Shqptar
"M me vergjence perendimore
(g,
2ty gy = 4 BLLOKU A
U 18 Karbonate pelagiike baseriore
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Figura 6. Modeli gjeotektonik hipotetik i térmetit té 26 néntorit 2019 sipas prerjes A-A (Bishti i
Pallés - Ishém - Thumané - Maja e Shéngjergjit)

Lévizja e bllokut C (10 cm lart- referuar
NASA), ka dhéné efekte goditése edhe né
blloget D dhe E né kufi apo fginje me té.
Edhe blloku D gé i pérket totalisht zonés
Kruja, ka kufi tektonik né té gjitha anét,
si né veri, né jug, né lindje dhe peréndim
(fig. 7), ndérsa pér sa i takon thellésisé ai
vendoset tektonikisht mbi zonén Jonike
apo bllokun A (fig. 6). Mbi bllokun tektonik
D (fig. 7) jané té vendosura Tirana, Fushé
Kruja, Kruja, Lagi e Lezha, ku goditja éshté

ndjeré e fugishme, por kemi patur vetém
déme materiale. Blloku tektonik E i ven-
dosur né peréndim té bllokut tektonik C i
pérket detit Adriatik (fig.6, 7).

Si rezultat i zhytjes sé bllokut B drejté
thellésisé, formohet dislokacioni apo zh-
vendosja kryesore né thellési 35-37 km,
me té cilén lidhet edhe vatra e térmetit e
cila ka dhéné goditjen kryesore me 26 Nén-
tor 2019 (fig. 6).
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ia ‘erthore e

BLLOKU T EKTONIK C

(DURRES-K.RODONIT)

sipas burimeve italiane |

ngritur 10 cm BLLOKU TEKTONIK D
(Thumane-F.Kruje-Kruje-Lag-Lezhe)

126 nendori 201!

Figura 7. Harta e thyerjeve tektonike né rajonin Durrés-Tirané-Lezhé(sipas Hartés Neotektonike té
Shqipérisé né shkallé 1:200 000, viti 2018, me disa plotésime)
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Megjithése, Thumana dhe Bubgi i pérkasin
bllokut D, por duke gené shumé afér thy-
erjes tektonike té Ishém-Prezés (shih fig.
7), jané pérfshiré nga njé valé e forté go-
ditjesh sizmike duke shkaktuar viktima né
njeréz (Thumana 24) dhe déme té médha
materiale né Thumané e sidomos né Bubg.

Térmetet zakonisht shogérohen me pasgo-
ditje té gjata né kohé me rénie magnitude
deri né shuarje, dhe si rregull pérsériten né
njé cikél kohor 160-200 vjet, por edhe ¢do
40-50 vjet.

E veganta e térmetit té 21 shtatorit 2019
éshté se ai nuk pati pasgoditje pér njé kohé
té gjaté, kjo béri gé energjia t&é mos shkar-
kohet plotésisht, por té géndrojé brenda
strukturés tektonike pér té dhéné goditjen
katastrofike té 26 Néntorit, vetém 2 muaj
e 5 dité mé voné. Kjo e bén térmetin e
21 shtatorit jo té zakonshém, gé takohen
shumé rrallé dhe pérbéjné vetém 6% té
rasteve té térmeteve né rang botéror.

Té tre térmetet (A,B,C) apo epigendrat
e tyre (4 korriku 2018, 21 shtatori 2019,
26 Néntori 2019), lidhen me té njéjtin
fenomen gjeologjik apo destruksionin tek-
tonik ndérmjet ballit té orogjenit Shqiptar
me platformén Adria (fig. 6, 7) dhe i pér-
kasin té njéjtit rajon apo Gjirit té Lalzit:
26 Néntori né det (VL té Bisht Pallés), 21
shtatori né aférsi té Jubés dhe 4 korriku né
aférsi té Hamallajt (fig. 7).

Tre vatrat e térmeteve té mésipérme for-
mojné njé trekéndésh me largési rreth 7
km nga njeri tjetri (fig.7). Edhe pasgoditjet
(disa prej tyre té forta), i pérkasin té njéjtit
fenomen gjeologjik apo té njéjtés struk-
turé tektonike, vendosen gjaté planit té
shtrirjes sé saj, dhe né njé periudhé rreth
1-vjecare realizojné akomodimin pérfun-
dimtar té dislokimit apo fenomenit gje-
ologjik gé shkakton térmetin.

Sipas burimeve italiane éshté théné se
edhe reshjet e shiut ndikojné sidomos né
pasgoditjet e térmetit. Ne dimé se ujérat
termale shumé té pérhapura né Shqipéri
ushgehen nga reshjet, do té thoté qé
reshjet depértojné né thellési té médha

(10 e mé tepér km), ngrohen né thellési
e kontaktojné me evaporitet, marrin prej
tyre S, Bo, dhe elemente té tjeré dhe da-
lin né sipérfage. Sipas kétij shembulli do
té thoté gé reshjet intensive e té zgjatura
né kohé pas térmeteve mund té depér-
tojné né thellési té strukturave tektonike
akoma té pa stabilizuara dhe té ndikojné
né periudhén e pas goditjeve té térmetit.
Megjithaté, ky konstatim duhet marré me
shumé rezervé.

Lidhur me carjen tektonike té krijuar nga
térmeti i 26 Néntorit 2019 né Jubé (fig.8),
népérmjet sé cilés kané dalé né sipérfage
réré, llum i pérzier me ujé, né trajté fon-
tane dhe gaz qé ka marré flaké, mendojmé
gé ky fenomen éshté rezultat i dridhjes apo
goditjes sizmike té térmetit, i cili ka béré
bashké né njé proces té vetém, fillimisht
carjet dhe mé pas ujin dhe gazin e shtresés
té injektuar né kéto carje, gjé qé éshté e
shpjegueshme bazuar né ndértimin gjeolo-
go-tektonik té zonés ku jané shfaqur kéto
carje.

Ka té dhéna gé gjaté epokés sé gurit (1-
1.5 milion vjet mé paré), né rajonin né jug
té Bishtit té Pallés (Durrés), treva pérreth
éshté pérfshiré nga njé goditje e fugishme
térmeti, e cila ka gené katastrofike pér
njerézit e asaj kohe. Njé tsunam i shogéru-
ar dhe me ulje té relievit ka pérfshiré ra-
jonin duke formuar shtresén kulturore
humane poshté dhe até argjilore sipér (fig.
9). Né kété ményré deti ka zgjeruar kufijté
duke u shogéruar me njé sedimentim té

Figura 8. Carje toke né Jubé té krijuara gjaté
térmetit té 26 Néntorit 2019
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shpejté, efekt i goditjes sé menjéhershme,
duke na Iéné sot njé informacion té freskét
té ngurosur gé nga koha e epokés sé gurit
(fig. 9).

Depozitime te Kuaternarit ne jug te Bishtit te Palles

1. - Depozitime ranoro - argjilo - konglomeratike te Pliocenit
2. - Baza e depozitimeve re Kuaternarit

5. - Sekuenca e mesme

6. - Sekuenca e siperme
3. - Shtresa kulturore humane me poge, straje, mbetje qymyti 7. - Breg i thepisur vertikal

plloga, kocka, zaje, me trashesi 0,5m 8. - Carja te fyrmpars prane bregut

. N i 9. - Plazhe te ngushte
4.- Formime argjilo - alevrite rerore, sekuenca e poshtme

Figura 9. Depozitime kua-
ternare (shtresa humane)
né jug té Bishtit té Pallés
(Nago P. 2005)
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PERFUNDIME

* Pjesa mé e madhe e térmeteve né ter-
ritorin shqiptar éshté pérgendruar sipas
vijés Vloré-Elbasan-Dibér e mé né jug té
saj, kufi i cili pérkon me thyerjen trans-
formuese Vloré-Elbasan-Dibér.

* Njé pérgendrim tjetér térmetesh éshté
ai i vijés Durrés-Kepi i Rodonit-Lezhé,
vijé e cila pérkon me ballin e mbihipjes
tektonike té orogjenit shqgiptar mbi
njésiné platformike té Adrias (mikroplla-
ka e Adriatikut e cila si pjesé e pllakés
Afrikane zhytet poshté orogjenit apo
strukturave té rrudhosura té brezit Din-
aro-Albano-Helenid dhe atij Apenin (fig.
4,5, 6 dhe 7).

Konkretisht térmetet e fundit né Shqipéri

(2018-2019), goditjet kryesore dhe pas

goditjet, jané pérgendruar né rajonin e

Durrésit, Thumanés, Fushé-Krujés, Krujés,

Lagit, né Kepin e Rodonit dhe né qytetin

e Lezhés dhe i pérkasin bllokut tektonik

C (fig. 6, 7), i cili sipas burimeve italiane

(referuar NASA) nga térmeti i 26 Néntorit

éshté ngritur 10 cm.

Faktoré té réndésishém dhe té mijaf-
tueshém pér shkallen e sizmicitetit apo
térmeteve né truallin shqiptar jané:

» Ekzistenca e thyerjeve tektonike tértho-
re (térthorja Shkodér-Pejé, térthorja
Vloré-Elbasan-Dibér, térthorja Borsh-
Kardhiq, thyerja Leskovik-Korcé, etj), gé
presin truallin shqiptar nga veriu né jug.

» Ekzistenca e thyerjeve tektonike gjaté-
sore: a. sipas ballit té orogjenit shqip-
tar (zonés Jonike) mbi platformén Adria
(Apuliane-Sazani), gé shkon aférsisht
pérgjaté shtrirjes sé vijés bregdetare
shqgiptare, b. mbihypjet tektonike fron-
tale gjatésore té konsoliduara me drej-
tim lévizje peréndimor pérgjaté orogje-
nit shqiptar; ballet e mbihipjeve sé
zonés Kruja, Krasta, Mirdita e Korabi (sti-
li tektonik mbihypés i zonave nga lindja
né peréndim) dhe efektet e rendeve mé
té ulta tektonike gé jep ky fenomen.

REKOMANDIME

e Rekomandimi mé i réndésishém, ka té
béjé me faktin gé kur fillojné Iékundjet
e térmetit, kategorikisht nuk duhet lévi-
zur nga vendi, nése je né ecje duhet té
ndalosh né vend, kur Iékundjet té kené
mbaruar duhet lévizur dhe marré masat
pér siguriné e métejshme.

e Térmeti i 26 Néntorit ishte katastro-
fik mé shumé nga kohézgjatja (25-30
sekonda sipas IGJEUM por mbi 50
sekonda nga burime té tjera), sesa nga
fugia apo magnituda (6.4 té shkalles
Rihter). Térmeti mé i forté né Shqipéri
éshté ai i 15 prillit 1979, né Shkodér,
me magnitudé 6.9-7.2 njési té shkallés
Rihter, ku katet e para té ndértesave né
fshatin Obot pér shkak té |éngézimit té
rérés u zhyten té gjitha né toké. Térmeti
i 26 Néntorit ishte njé mésim i miré, pér
té kuptuar sesi ne ndértojme, sa jané té
afta ndértimet tona pér té pérballuar
rrezikun sizmik, duke vlerésuar faktorét
gjeologo-inxhinierik dhe sizmik té tru-
allit ku ndértohet.

* Nése né Shqipéri deri tani éshté projek-
tuar dhe ndértuar pér 8-9 ballé (balli =
Rihter x 1.3), éshté e nevojshme té stu-
diohet dhe té pércaktohet mé sakté ra-
jonizimi sizmik i Shqipérisé.

* Né kohén e sotme sfida mé e madhe
éshté rreth mundésisé sé parashi-
kimit té térmeteve népérmjet ciklit té
pérséritjes sé tyre, por edhe népérm-
jet matjes sé zhvendosjeve tektonike
né strukturat gjeologjike pér shkak té
térmeteve dhe analizimit té tyre. Thuhet
gé térmetet nuk mund té parashikohen,
ky éshté njé postulat. Megjithaté, ne
si gjeologé besojmé se me njé bashke-
punim té frytshém té gjeologut (tek-
tonist) me sizmikun dhe pérpunimin e
pérgjithésimin e kujdesshém té té dhé-
nave tektonike dhe sizmike (matjeve
sizmike), ne mund té kuptojmé se ¢faré
po pérgatitet té ndodhé né strukturat
tektonike respektive dhe té prognozo-
jmé aférsisht mundésiné e reagimit té
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strukturés tektonike. Ka burime se né
Kiné né njé rast té vetém éshté arritur
té parashikohet koha e térmetit, né kété
rast jané evakuuar njé milion banoré.

Sidomos pér Durrésin e veganérisht
pér Golemin, duke marré né konsider-
ate até c¢faré ndodhi né objektin “Mira
Mare” (Durrés), i cili u zhyt né réré nga
térmeti i 26 Néntorit, do té theksonim
rrezikun gjeologjik gé vjen pér shkak té
fenomenit té [éngézimit té rérés dhe
zhytjen e pallateve né rérén e léngézuar
sidomos pér rajonin nga Ura e Dajlanit
deri né Qerret, ku ngarkesa izostatike
apo pesha e pallateve shumékatéshe
té vendosur ngjeshur e ngjitur me njéra
tjetrén, ushtrojné presion mbi shtresat
e rérés né bazament duke béré qé ajo
té Iéngézohet e té injektohet né car-
jet e ndryshme té krijuara pér shkak
té térmetit né trajtén e té ashtuqua-
jturave “intruzione té rérés”. Réra né
kéto raste mund té shpérthejé né tra-
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HYPOTHETICAL GEOTECTONIC MODEL OF THE NOVEMBER 26, 2019 EARTHQUAKE

Viktor Doda, Rakip Hysenaj, Donald Deda

ABSTRACT

Estimating the public interest for the earthquake of November 26, 2019, in this article we
present a rough geotectonic, hypothetical model, presenting the epicenter of the main
shock of the November 26th earthquake, a devastating earthquake with catastrophic
consequences (51 victims and major material damage). The presented model is a result
of the generalization of geological-geophysical works for the relations of the Albanian

Orogen with the Adriatic platform.

Keywords: earthquake, fault, geotectonic model.

INTRODUCTION

Albania is a country where seismic activ-
ity is not uncommon. Seismic events have
been documented at least since 44 b.c.
Our country is located in a very active re-
gion in terms of tectonic movements, and
these results in occasional seismic move-
ments, sometimes catastrophic, as was
the case of the earthquake of November
26, 2019, which caused casualties, injuries
and severe material damage, estimated at
1 billion Euros.

Such a state of seismicity is favoured by
the geo-tectonic position that our coun-
try has. It is located on the Adriatic coast,
the western flank of the Balkans (includ-
ing plate’s position and seismically areas).
Seismic events have been documented in
Durres, since 177 BC, other strong earth-
quakes were felt in 57, other strong earth-
quakes were experienced in 334-345, in
506, also in 1273 Durres was affected by a
catastrophic earthquake. In 1926 a strong
earthquake with M= 5.8 Richter struck the
city of Durres, which in addition to de-
struction was accompanied by hot sulphur
fountains and pseudo volcanic clay, sand
and water as a result of liquefaction of fri-
able sand formations and their penetration
through cracks caused by the earthquake
(the landslide in Juba from the earthquake

of November 26, 2019). In 1979, an earth-
quake of magnitude 6.9 Richter scale,
struck Cape of Rodon along with the re-
gions of Lezha and Shkodra. All these facts
testify that the Durres-Lezhe line is a very
active seismic line, which activity comes
from the earliest times to the present day.

The earthquake with epicenter in Urosevac
(Montenegro, in April 15, 1979, Mw = 6.9),
which caused great loss of lives in Shkodra
and Lezha, was strongly felt in the Cape of
Rodon. The last earthquake of November
26, 2019 had M = 6.4 Richter, rated with
lo = 8 at the epicenter which was located
at the coordinates 40.50, 19.50. The earth-
quake was preceded by another shock
on September 21, 2019 with magnitude
M=4.5 Richter and lo=7 and epicenter near
the village of Hamallaj.

GEOLOGICAL CONTEXT AND ROLE OF
TECTONIC FAULTS

Tectonic movements associated with the
earth’s internal energy generally consti-
tute a seemingly elusive or invisible pro-
cess (millimetric movements) not felt by
humans, while earthquakes constitute
the most visible case of the expression of
tectonic movements between large blocks
of land crust (instantaneous destructive

Shérbimi Gjeologjik Shqiptar, Tirana, Albania
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movements in millimeter, centimeter
to metric dimensions). In this sense, we
would consider earthquakes as an un-
notarized agreement between man and
nature. Tectonic movements that causes
earthquakes are areas where the earth
discharges its internal energy which is ac-
cumulated in depth, thus maintaining its
equilibrium and existence. Even volcanoes
cause earthquakes as an expression of the
earth interior and its tectonic activity.

The best answer to the existence of earth-
quakes in the earth’s crust is given by
the global plate theory formulated in the

1960s (the existence of 7 large lithospheric
plates and 64 microplates-or smaller plates
across the globe). But what are the plates
themselves? Plates are very large rock
slabs interacting with each other across
three major boundaries: a. divergent
boundary: spreading-opening, where new
oceanic crust is formed (fig. 1b), b. con-
vergent boundary: collision between two
continental plates, where mountains are
formed; convergent subduction boundary,
where a plate slides down into the interior
of the earth and is swallowed by it (fig. 1a,
fig. 2).

Convergent boundary

Divergent boundary

Transform boundary

Figure 1. Scheme of tectonic plate movements

Generally, as young crust is created in the
opening, as much as the old crust is swal-
lowed in subduction and the diameter of
the soil remains constant. There is also a
transform boundary (fig.1c), where neither
is created new crust nor is the old crust
subducted, but the blocks slide or move
against each other, strike-slip faults (fig.
1c). The above boundaries also serve as
major seismic belts to which earth

quakes are associated worldwide. The pic-
ture described above is of global dimen-
sion, but in the smaller or local dimension
the role of the tectonics is expressed up to
the dimension of an ore body, where the
mineral is meet shattered in several tec-
tonic blocks. Plate margins at convergent
subduction boundaries (fig. 2) are capable,
of producing earthquakes of extremely
high magnitude.

In 1964, the Alaska earthquake of magni-
tude M = 8.3, along the subduction zone,
was the largest earthquake in North Amer-
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Figure 2. Subduction zone model

ica (Wyss and Brune, 1967). The overthrust
along the subduction surface resulted in
deformation that affected an area over
350 km wide and about 800 km long. Most
earthquakes occur during a break or fault
on the outside of the earth’s crust where
sections of rock repeatedly slide against
each other.
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Most of the faults lie beneath the surface

of the earth, but some similar to the San

Andreas faults in California, U.S.A., are
prominently on the surface. Earthquakes
are related to tectonic construction and
are concentrated along active tectonic
lines. Deep fractures generate earthquakes
because they constitute weakened areas,
which allow seismic energy to discharge
from great depths. The best answer for
the magnitude of earthquakes in Albania
is given by the Neotectonic Zoning Scheme
of Albania (fig. 3).

Figure 3. Neotectonic Zoning Scheme of
Albania (Aliaj Sh. et.al, 2018)

WHY DO EARTHQUAKES OCCUR? WHAT ARE
THE FACTORS THAT LEAD TO THESE NATURAL
SHAKES, WHAT IS THE ROLE OF TECTONIC
MOVEMENTS?

The deep rocks of the Earth, as a result
of long accumulation of strain (tensions),
undergo deformation, but when these de-
formations exceed the rock hardness they
break and move to a new position. During
the process of rock breaking, vibrations

are created, called seismic waves, which
spread throughout the earth.

Therefore, the Earthquakes occur when
two blocks from the earth’s crust slide
away from each other. The place where
this happens is called tectonic fracture
(fault). Since the earth blocks do not slide
so easily, a considerable amount of energy
is released from their displacement. In oth-
er words, an earthquake occurs when the
rocks in its depth suddenly break and shift,
releasing energy in the form of oscillations
which are called seismic waves. The area
inside the earth where this phenomenon
occurs is called focus area. The vertical
projection of the earthquake on surface is
called the epicenter (fig. 6).

Understanding the physics of tectonic frac-
tures and earthquake recurrence intervals
presents a major challenge for geologists
and seismologists. The recurrence inter-
vals between major earthquakes (accord-
ing to Sieh and Jahns, 1984) until 1100 had
a recurrence interval of approximately ev-
ery 100 years, whereas after 1100 this re-
currence interval has been approximately
160-200 years, but there are also earth-
quakes recurring every 40-50 years.

African
Plate

Euroasian
Plate

Figure 4. Subduction of African plate under
Eurasian plate (USGS).
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ITALIAN
OROGEN

=

"ADRIA"
MICROPLATE

ADRIATIC SEA

ALBANIAN
OROGEN

Figure 5. Schematic tectonic model of the Albanian and Italian Orogen convergence on the
Adria microplate as part of the African plate

GEOTECTONIC MODEL AND EXPLANATORY
TEXT

In the regional geotectonic plan, the earth-
quake of November 26-th relates first to
the subduction of the African plate under
the Eurasian plate (fig. 4) and secondly to
the convergence of the Apennines moving
eastward and the Dinarid-Albanid-Helenid
belt moving upwards west, forcing the
Adria microplate as part of the African
plate to sink down (fig. 5).

For this topic, have been used all geolog-
ical-tectonic data of the region, including
drilling data, such as Rodoni-1 and Adri-
atic-2.

Locally, the earthquake of November 26,
2019 is the result of destructive interaction
between two tectonic units or blocks: a.
Albanian orogen (block A) with westward
movement, b. Adriatic microplate (Adria)
with eastern vergence and dip. These two
units or tectonic blocks with opposite di-
rections of motion are placed above evap-
orites and exert lithostatic pressure on
them (fig. 6).
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From this destructive interaction of blocks,
A and B, evaporites are squeezed upward
forming two major faults: a. Durres-Bishti i
Palles fault, b. Ishem-Preza fault, between
which is the tectonic block C, which ac-
cording to Italian sources (according to
NASA), has raised 10 cm because of the
earthquake of November 26-th (fig. 6,
7). This block, about 60 km long, 20 km
wide and about 10 km thick, is bordered
on all sides by tectonic boundary: To the
north with the Lezha transverse fault, to
the south with the Darg transverse fault
(Karpen), to the west with the Durres-Bisht
Palla longitudinal fault and east with the
longitudinal fault of Ishem-Preza, deeply
settles on evaporites (fig. 6, 7).

Above this block or block C, is located
Durres with the surrounding areas and
Thumana to the east, so the impact has
been stronger and with catastrophic con-
sequences on human lives and material
damage (fig. 7).
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Figure 6. Hypothetical geotectonic model of the November 26, 2019 earthquake accord-ing to sec-
tion A-A (Bishti i Palles - Ishem - Thumane - Maja e Shengjergji)

The movement of block C (10 cm raised up
according to NASA) has also striking effects
on blocks D and E at or near its borders.
Even block D, which belongs entirely to the
Kruja zone, has tectonic boundaries on all
sides, such as north, south, east and west
(fig. 7), while in terms of depth it is tectoni-
cally placed over the lonian zone or block A
(Fig. 6). Above tectonic block D (fig. 7) are
located Tirana, Fushe Kruja, Kruja, Lagi and

Lezha, where the impact felt strong, but
had only material damage. The tectonic
block E located west of tectonic block C be-
longs to the Adriatic Sea (fig. 6, 7).

As the result of the dip of block B toward
deep, is formed a major dislocation or dis-
placement at 35-37 km depth, to which the
earthquake focus is associated and gave
the main strike on 26 November 2019 (fig.
6).
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Transverse Fal

Figure 7. Map of tectonic faults in Durres-Tirana-Lezha region (according to the Neotectonic Map
of Albania at scale of 1: 200 000, year 2018, with some additions)
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Although, Thumana and Bubg¢ belong to
block D, but being very close to the Ishem-
Preza tectonic fault (fig. 7), they have been
engulfed by a strong wave of seismic shock
causing casualties in humans (Thumana
24) and major damage materials in Thu-
mana and especially in Bubg.

Earthquakes are usually associated with
long periods of time with decreasing mag-
nitude until extinction and are usually re-
peated over a period of 160-200 years, but
also every 40-50 years.

The peculiarity of the earth quake of Sep-
tember 21, 2019 is that it did not have a
long-term after-shock earthquake; that
caused the energy not to completely dis-
charge, but to stay within the tectonic
structure and to give the catastrophic
shock of November 26, just 2 months and
5 days later. This makes unusual the of
September 21-th earthquake, a rare oc-
currence and constitute only 6% of earth-
quakes worldwide.

The three earthquakes (A, B, C) or their
epicenters (July 4, 2018; September 21,
2019; November 26, 2019), are related to
the same geological phenomenon or tec-
tonic destruction between the front of the
Albanian Orogen with the Adria platform
(fig. 5; 6) and belong to the same region or
Lalzi Bay: 26 November at sea (NE of Bisht
Palla), 21 September near Juba and 4 July
near Hamallaj (fig. 7).

The three focus earthquakes mentioned
above form a triangle approximately 7 km
apart (fig. 7). Even aftershocks (some of
them strong), which belongs to the same
geological phenomenon or the same tec-
tonic structure, are deployed on the layer-
ing plane, and over a period of about one
year realize the final accommodation of
the dislocation or geological phenomenon
causing the earthquake.

According to Italian sources, even the
rainfalls affect especially earthquake after-
shock. We know that the very widespread
thermal waters in Albania are fed by rain-
fall, meaning that the rainfall penetrates

to great depths (10 and more km), heats
it to depth in contacts with evaporate, re-
ceiving S, Bo, and other elements coming
to the surface. According to this example,
it means that the intense and prolonged
rainfall after the earthquakes can pen-
etrate deeper into the unstable tectonic
structures and affect the aftershocks pe-
riod of the earthquake. However, this find-
ing must be taken with great caution.

Regarding the tectonic fracture created by
the earthquake of November 26, 2019 in
Juba (fig. 8), through which has been blown
up sand, sludge mixed with water, fountain
and gas, we think this phenomenon is the
result of an earthquake or seismic shock,
which coalesced in a single process, initial-
ly cracks and then the water and layer gas
injected into these cracks, which is explain-
able based on the geologic-tectonic con-
struction of the area where these cracks
have appeared.

There is evidence that during the Stone
Age (1-1.5 million years ago), in the area
south of Bisht Palla (Durres), the surround-
ing area was affected by a powerful earth-
quake, which was catastrophic for people
in the area at that time. A tsunami asso-
ciated with the lowering of the relief has
swept the region forming the humane cul-
tural layer below and the clay layer above
(fig. 9). In this way the sea has expanded
its borders by being associated with rapid
sedimentation, the effect of an instanta-
neous shock, leaving us today with fresh,

Figure 8. Cracks in Juba created during the
earthquake of No-vember 26, 2019
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hardened information from the time of the
Stone Age (fig. 9).

Quaternary formations south of Bisht Palle

1. - Pliocene sand-clay-conglomerate deposits
2. - Quaternary deposit base

5. - Middle sequence
6. - Upper sequence
3. - Horizon with pots, shelves,coal waste, macrofauna 7. - Vertical sharp edge
plates, bones, cracks, 0.5m thick 8. - Cracks formed near the shear

E ) 9. - Narrow beaches
4.- Clay formations - sandy silt, bottom sequence
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Figure 9.  Quaternary
! depos-its (human strata)
- south of Bisht Palle (Nago
& P.2005)
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CONCLUSIONS

* Most of the earthquakes for the Alba-
nian territory are concentrated along
the Vlora-Elbasan-Diber line and further
south, the boundary which coincides
with the Vlora-Elbasan-Diber transfor-
mational fault.

* Another concentration of earthquakes is
that of the Durres-Kepi i Rodonit-Lezhe
line, which coincides with the front of
the tectonic overthrust of the Albanian
orogen above the Adriatic platform (the
Adriatic microplate which is part of the
African plate plunge below the orogen
or folded structures of the Dinarid-Alba-
nid-Helenid belt) (fig. 4, 5, 6 dhe 7).

Specifically, the recent earthquakes in Al-

bania (2018-2019), the major and post-

shock earthquakes, are concentrated in
the Durres, Thumana, Fushe-Kruja, Kruja,

Lagi regions, in the Cape of Rodoni and in

the city of Lezha and belong to the tectonic

block C (fig. 6, 7), which according to Ital-
ian sources (NASA referenced) from the

November 26 earthquake has risen 10 cm

(remains to be verified).

Important and sufficient factors for the
scale of seismicity or earthquakes in the
Albanian soil are:

» Existence of transverse tectonic faults
(Shkodra - Peja transverse, Vlora - Elba-
san - Dibra transverse, Borsh - Kardhiq
transverse, Leskovik - Korca fault, etc.),
which cut the Albanian land from north
to south.

» Existence of longitudinal tectonic faults:
a. according to the front of the Alba-
nian orogen (lonian zone) above the
Adria platform (Apulian-Sazani zones),
which continues roughly along the Al-
banian coastline b. longitudinal frontal
tectonic overthrust with westward ver-
gence along the Albanian orogen, the
overthrust front of the Kruja, Krasta,
Mirdita and Korabi zone (overthrust tec-
tonic style of zones from east to west)
and the effects of lower tectonic order
which this phenomena gives.

RECOMMENDATIONS

* The most important recommendation is
that when earthquake shocks start, you
should not move categorically, if you are
walking you should stop at the place and
when the earthquakes are over, move
on and take further security measures.

* The November 26th earthquake was
more catastrophic in duration (25-30
seconds according to IGEWE but over
50 seconds from other sources) than in
power or magnitude (6.4 on the Rich-
ter scale). The strongest earthquake
in Albania is that of April 15, 1979, in
Shkodra, with a magnitude of 6.9-7.2
on Richter scale, where the first floors
of buildings in the village of Obot due
to the liquefaction of sand were all sub-
merged in the ground. The November
26th earthquake was a good lesson to
understand how we build, how capable
our constructions are to withstand seis-
mic risk, by assessing the geological-en-
gineering and seismic factors of the land
where it is built.

 If in Albania so far it has been designed
and built for earthquakes of 8-9 intensi-
ty (Intensity = Richter x 1.3), now on it is
necessary to study and determine more
precisely the seismic zoning of Albania.

* The greatest challenge nowadays is the
possibility of predicting earthquakes
through their repetition cycle, but also
by measuring tectonic displacements
in geological structures due to earth-
quakes and their analysis. It is said that
earthquakes cannot be predicted, this is
a postulate. However, we as geologists
believe that with a fruitful collaboration
of the geologist (specialised in tectonics)
with the seismic and careful processing
and generalization of tectonic and seis-
mic data (seismic measurements), we
can understand what is preparing to
happen in the respective tectonic struc-
tures and to roughly predict the likely
tectonic structure reaction. There are
sources that in China, only in one case,
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RE

the time of the earthquake has been
predicted, in this case one million in-
habitants have been evacuated.

Especially for Durres and for Golem,
considering what happened at the
“Mira Mare” facility (Durres) that was
submerged in the sand by the Novem-
ber 26-th earthquake, we would em-
phasize the geological danger posed
by the phenomenon of sand liquefac-
tion and immersion of palaces in lique-
fied sand especially for the region from
Dajlan Bridge to Qerret, where the
isostatic load or weight of multi-floor
buildings, placed compactly adjacent to
each other, exert pressure on the sand
layers in the basement making it to be
liquefied and injected into the various
cracks created by the earthquake in
the form of so-called “sand intrusions”.
The sand in these cases could explode

FERENCE

in the form of fountains that could bury
surrounding flats, as has happened in
Oregon, USA. (Obermejer, 1996 et al.).
The marine sands in the new deposits
of Holocene are not only unlithified but
are submerged beneath the Adriatic Sea
communicating with them. At any given
moment, if their balance is strained,
due to different pressures, they tend
to liquefy and be injected intrusively
through different cracks, or even ex-
plode into fountain shapes as happened
in tectonic crack of Juba created by the
earthquake of November 26, 2019.

Finally: Responsibility, honesty, dedica-
tion, enforcement of technical laws and
regulations everywhere and by anyone,
severely punishing those who violate
the rules and laws, to save the innocent.
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PERDORIMI | METODAVE SIZMIKE AKTIVE DHE PASIVE PER STUDIMIN E RRESHQITJEVE
NE FSHATIN BAGO)

Erald SILO?, Mentor LAMAJ?

ABSTRAKT

Mé datén 21 Mars té vitit 2009 né fshatin Bagoj té njésisé administrative Synej té rrethit
té Kavajés, ndodhi njé rréshqitje dherash, e cila shkatérroi plotésisht 9 banesa. Pér té
studiuar se ¢faré kishte ndodhur né té vérteté, krahas punimeve dhe vrojtimeve té tjera
gjeologjike dhe gjeofizike, u kryen edhe dy profile sizmike me metodén e valéve té refrak-
tuara dhe sipérfagésore si dhe u shfrytézuan té gjithé profilet sizmike té kryer mé paré
né até zoné me metodén e valéve sizmike té reflektuara pér kérkimin e hidrokarbureve.
Népérmjet interpretimit té integruar té rezultateve, té metodave té sizmikés aktive dhe
pasive me té dhénat gjeologjike, u arrit né konkluzionin se burimi kryesor i aktivizimit té
rréshqitjes né fshatin Bagoj (njésia administrative Synej, Kavajé) jané ngjarjet e térmeteve
té ndodhura né até periudhé, té cilat kané aktivizuar tektonikén e zonés né studim duke i
shkaktuar asaj mé shumé elementé ulés té shoqéruar me garje vertikale se sa elementé qé
i pérkasin njé rréshqitje klasike. Rréshqitja e kombinuar me ¢arje vertikale, sipas profileve

sizmiké té kryera né zonén e rréshgqitjes, evidentohet deri né thellésiné 36m.

Fjalé Kyg: tektoniké, ngjarje térmetore, rréshqitje, profil sizmik, vala e refraktuar, vala

sipérfagésore.

TE DHENA TE PERGJITHSHME GJEOLOGJIKE
DHE SIZMO-TEKTONIKE

Rajoni i studimit bén pjesé né basenin mol-
lasik té Ultésirés Prané Adriatike qé éshté
formuar nga Mioceni i mesém (Seraval-
iani) (N,*) dhe ndértohet nga depozitimet
e Pliocenit (N,) té cilét vendosen trans-
gresivisht mbi ato té Tortonianit (N,*) dhe
Mesinianit (N,). Evidentimi i tyre &shté
béré népérmjet punimeve sizmike té kr-
yera né rajon dhe shpimeve té thella pér
kérkim-zbulimin e hidrokarbureve. Né bazé
té pérbérjes litologjike, depozitimet e Plio-
cenit (N,) ndahen né dy formacione: For-
macioni “Helmési” (N,") dhe Formacioni
“Rrogozhina” (N,*).

Formacioni “Helmési” pérfagésohet nga
argjila, né bazén e té cilave vendoset njé
pako ranoro-konglomeratike. Mbi kété
pako vazhdojné pérséri shtresat argjilore.
Pakoja ranor-konglomeratike i pérket bazés
sé transgresionit dhe ka trashési 10+30m.

Trashésia e depozitimeve té formacioni
“Helmési” éshté rreth 200m. Formacioni
“Rrogozhina” pérfagésohet nga ndérthurje
ranorésh me, konglomeraté dhe alevrolite.
Depozitimet e kétij formacioni ndahen né
dy pako, pérkatésisht: ranoré - alevrolite
- argjila (N,>*) dhe ranoré - konglomerate
(N,>®). Formacioni “Rrogozhina” ka trashé-
si deri 100m.

Né sipérfage shfagen depozitimet e Kua-
ternarit (Q), té cilat kané pérhapje té mad-
he. Né pérgjithési takohen té gjithé tipet
kontinentale duke filluar gé nga ato alu-
viale e proluviale e deri tek ato deluviale,
kénetore e lagunore. Megénése rajoni né
studim ndértohet gjeologjikisht nga depoz-
itimet e Pliocenit (N,) dhe ato té& Kuater-
narit (Q), pérbérja copézore e tyre qé nga
ato argjilore e deri né ranoro-konglomera-
tike bén qé ato té klasifikohen né grupe té

Shérbimi Gjeologjik Shqiptar, Tirana, Albania
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ndryshme pérsa i pérket pérshkueshmérisé
dhe ujémbaijtjes.

Duke u mbéshtetur né kéto kritere renditet
ndarja e méposhtme: a) Kompleksi ujém-
bajtés i dherave té Kuaternarit (Q), b) Kom-
pleksi ujémbajtés i formacionit “Helmési”
dhe c) Kompleksi ujémbajtés i formacionit
“Rrogozhina”. Karakteristikat gjeologjike
té depozitimeve té Kuaternarit (Q), béjné
gé ky kompleks té mbajé sasi té madhe
ujérash né kohé reshjesh dhe mungesé
totale té ujérave né kohé té thaté. Ky
kompleks shérben edhe si rrugé kalimi
i ujérave sipérfagésore té cilét depérto-
jné né thellési né shtresat ujémbajtése té
shkémbinjve té Pliocenit (N,). Kompleksi i

o

o

d_ ol

i

Figura 1. Profilet sizmiké (I-1), (lI-1) né
zonén né studim
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formacionit “Helmési” konsiderohet si jo
ujémbajtés pér faktin se ai ndértohet nga
argjila dhe alevrolite népér té cilat nuk
garkullojné ujéra néntokésore. Né shpa-
tin ku ka ndodhur rréshqitja, kéto argjila
nuk jané prezente. Kompleksi i formacionit
“Rrogozhina” éshté mé ujémbajtési né
rajon, i cili duke patur pérbérje copézore,
kokérrtrashé e poroze, lejon garkullimin e
ujérave té shumté néntokésore, qé kané
réndési té madhe pér komunitetin. Né fig-
urén nr. 1, tregohet rajoni i marré né stu-
dim dhe pozicioni i kryerjes sé profileve
sizmiké I-I, 1I-Il, (Ryan W.B.F., etj., 2009;
Lamaj M., etj., 2011; Lamaj M., Silo E., etj.
2018).

Figura 2. Harta tektonike dhe zona e
rréshgitjes (Paragitje skematike, sipas
Lamaj M, etj., 2011)
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Figura 3. Carje té toés ku ka ndohur rré'shitja né oén né studim

Uljz vartikal 2

Figura 4. Pozicioni i kryerjes sé profilit sizmik (I-1) sipas valéve té refraktuara dhe sipérfa-
gésore (Figural)

tuara prané zonés né studim (Figural), (Dorre P, Silo V., Prifti I., v.2001)
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Nga piképamja tektonike dhe sizmo-tek-
tonike, rajoni né studim bén pjesé né lin-
jén antiklinale té strukturave gjeologjike
Kraps-Ardenicé-Divjaké-Kryevidh-Durrés,
gé shtrihet pérgjaté pjesés gendrore té
UPA-sé (fig. 1). Pér evidentimin e ndértimit
gjeologjik dhe tektonik té& UPA-sé jané pér-
dorur kryesisht punimet sizmike té kryera
pér kérkimin e hidrokarbureve, népérmjet
té cilave jané evidentuar shumé shképutje
tektonike me amplitudé shumé té madhe
deri né ato me amplitudé té vogél disa dh-
jetra metra (fig. 5).

METODOLOGIIA E STUDIMIT

Rajoni i marré né studim karakterizohet
nga njé aktivitet i larté sizmik, shpérndarja
né hapésiré e té cilit bazuar né té dhénat e
regjistrimit té ngjarjeve térmetore té peri-
udhés kohore Shkurt-Gusht 2009, tregon
pér njé aktivizim kryesisht né zonén Dur-
rés-Kryevidh, (fig. 6). Vatrat e térmeteve
jané pérgendruar prané fshatit Bagoj, té
njésisé administrative Synej. Né total loka-

lizohen 51 ngjarje térmetore, karakteristi-
kat e té ciléve jané renditur né tabelén 1.
Shohim gé ngjarjet térmetore me magni-
tuda té moderuara M>4 kané thellési hipo-
gendrore rreth 20 km, (EMSC).

Duke pérdorur programin “ZMAP”, u re-
alizua analiza kohore e ngjarjeve térme-
tore pér zonén ku ka ndodhur rréshqitja,
(Wiemer S., 2001). Rezultati i pérftuar je-
pet grafikisht né figurén 7. Dallohet qarté
se térmetet me magnitudé mé té larté,
pérkatésisht né dt.6/03/2009 (M=4.2);
dt.7/03/2009 (M=4.1) dhe dt.18/03/2009
(M=4.3), jané ngjarjet qé kulmuan aktiv-
itetin sizmik né rritje, para se té ndodhte
rréshqitja e dt.21/03/2009 né fshatin
Bagoj té njésisé administrative Synej, Ka-
vajé. Shpérndarja kohore tregohet garté
né histogramén e figurés 8. Ajo qé vihet re
éshté se fenomeni gjeodinamik ka ndodhur
3 dité pas térmetit me magnitudé (M=4.3)
té dt.18/03/2009.
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Figura 6. Shpérndarja né hapésiré e aktivitetit sizmik gjaté periudhés Shkurt-
Gusht 2009
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Aktiviteti sizmik, ashtu si¢ duket qarté
edhe nga shpérndarja e vlerave té magni-
tudés, kulmon me vlerén maksimale me
magnitudé Mmaks = 4.3 gé pérkon me ko-
hén qgé ka ndodhur fenomeni gjeodinamik.
Pra aktiviteti gjeodinamik rezulton té jeté
shprehje e garté e marrédhénieve té aktiv-
itetit sizmik térmetor dhe sistemit té thyer-
jeve tektonike né zonén e rréshqitjes (fig.
5). Shpérndarja né hapésiré e kétyre ng-
jarjeve térmetore pérputhet me thyerjen
tektonike Divjaké-Kryevidh-Durrés (fig. 6).
Nga sa mé sipér, seria e ngjarjeve térme-
tore sizmike té ndodhura né rajonin né stu-

dim éshté tregues i qarté i marrédhénieve
tektonike, aktivizimi i té cilés mendojmé se
éshté faktori kryesor aktiv qé ka shkaktuar
rréshgitjen né fshatin Bagoj (fig. 2, 5, 6).
Nuk pérjashtohen edhe faktoré té tjeré
shtesé si ai gravitativ, té cilét pér shkak
té tektonikés i japin zonés mé shumé el-
ementé ulés té shogéruar me carje ver-
tikale se sa elementé qé i pérkasin njé
rréshqitjeje klasike. Pra si burim kryesor né
aktivizimin e rréshqitjes kané shérbyer ng-
jarjet térmetore nga aktivizimi i thyerjeve
tektonike té zonés né studim.

Tabela 1
Data Koha Gjat.Gjeo. Gjer.Gjeo. Thellesia Magnituda
Nr. dd/mm/yyyy hh:mm:ss (V-J) (L-P) (km) (ML)
1 20/02/2009 09:41:32 4147 19.55 2.0 2.9
2 28/02/2009 17:36:29 41.44 19.43 2.0 3.5
3 28/02/2009 20:49:43 41.41 19.47 2.0 1.9
4 28/02/2009 20:56:42 41.34 19.59 19.8 1.9
5 04/03/2009 17:39:13 41.09 19.57 0.0 2.7
6 06/03/2009 15:45:15 41.14 19.55 2.0 32
7 06/03/2009 18:12:36 41.20 19.50 6.0 2.5
8 06/03/2009 22:59:25 41.06 19.48 2.0 3.1
9 06/03/2009 23:06:44 41.16 19.49 15.0 4.2
10 07/03/2009 00:11:01 41.07 19.50 2.0 2.9
11 07/03/2009 18:51:21 41.18 19.48 20.0 4.1
12 08/03/2009 04:56:40 41.20 19.51 10.0 32
13 08/03/2009 22:43:17 41.07 19.49 20.5 34
14 08/03/2009 23:07:45 41.06 19.49 7.5 2.8
15 10/03/2009 07:29:45 41.19 19.66 5.0 2.4
16 18/03/2009 16:20:36 41.15 19.43 20.0 4.3
17 02/04/2009 05:45:24 41.18 19.55 20.0 2.9
18 06/04/2009 00:31:28 41.44 19.12 5.0 2.6
19 07/04/2009 13:49:52 41.46 19.47 10.0 32
20 07/04/2009 16:00:31 41.44 19.56 2.0 2.4
21 07/04/2009 16:43:49 41.37 19.56 2.0 3.1
22 08/04/2009 09:44:32 41.12 19.72 10.0 2.2
23 09/04/2009 16:59:30 41.12 19.53 2.0 2.7
24 10/04/2009 04:05:28 41.10 19.50 2.0 2.4
25 18/05/2009 01:25:10 41.40 19.49 2.0 2.1
26 20/05/2009 03:14:09 41.43 19.53 20.0 2.1
27 04/06/2009 04:06:35 41.46 19.50 2.0 2.3
28 14/06/2009 05:12:51 41.39 19.58 10.0 32
29 20/06/2009 02:16:48 41.44 19.62 213 2.7
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30 20/06/2009 02:31:45 41.36 19.46 5.0 2.6
31 05/07/2009 12:40:20 41.44 19.53 5.0 3.2
32 15/07/2009 21:17:00 41.33 19.49 2.0 2.1
33 05/08/2009 06:32:32 41.14 19.45 10.0 3.8
34 05/08/2009 08:39:08 41.10 19.52 2.0 3.1
35 06/08/2009 01:09:16 41.13 19.54 2.0 2.4
36 06/08/2009 07:42:13 41.07 19.51 2.0 2.7
37 08/08/2009 18:50:16 41.15 19.51 20.0 2.8
38 08/08/2009 20:50:05 41.06 19.51 2.0 2.6
39 08/08/2009 20:50:25 41.12 19.50 2.0 2.5
40 08/08/2009 21:51:51 41.11 19.54 0.0 2.8
41 09/08/2009 00:20:19 41.20 19.58 19.8 2.2
42 13/08/2009 14:06:43 41.09 19.50 2.0 3.0
43 13/08/2009 15:49:38 41.15 19.49 5.0 3.6
44 13/08/2009 18:04:45 41.11 19.47 2.0 3.0
45 14/08/2009 03:30:39 41.17 19.51 15.0 3.0
46 17/08/2009 16:21:25 41.09 19.51 2.0 2.8
47 17/08/2009 18:12:53 41.12 19.53 2.0 3.0
48 20/08/2009 19:01:23 41.10 19.53 2.0 32
48 26/08/2009 15:49:38 41.09 19.53 2.0 1.9
50 26/08/2009 23:49:10 41.11 19.49 8.0 2.8
51 28/08/2009 13:32:29 41.06 19.52 2.0 2.3
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Figura 7. Analiza kohore e térmeteve

Pér té sqaruar fenomenin gjeodinamik
té ndodhur pas ngjarjeve térmetore né
njésiné administrative Synej, u kryen dy
profile sizmiké me metodén e valéve té re-
fraktuara dhe sipérfagésore. Aparatura e
pérdorur pér té kryer regjistrimin e valéve
sizmike éshté e tipit “"Geode 24 kanale”.
Regjistrimet sizmike jané kryer duke pér-
dorur sizmografé qé pranojné |ékundje
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Figura 8. Shpérndarja kohore e térmeteve

vertikale dhe horizontale.

Pérpunimi shifror u krye duke pérdorur pa-
ketat e programeve “Seislmager/2D” dhe
“Seislmager/SW”. Rezultatet e pérpunimit
shifror té valéve sizmike té refraktuara dhe
sipérfagésore, tregohen né (fig. 9, 10) (Silo
V., 2005; Silo V., etj., 2012; Silo E. 2014; Silo
E. etj., 2016; Silo V., etj., 2017).
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INTERPRETIMI | TE DHENAVE

Modeli shpejtésior-2D  pérpunuar  si-
pas valéve gjatésore VP = f(h) tregohet
né figurén nr. 9. Né figurén 10 tregohet
modeli shpejtésior-2D pérpunuar sipas
valéve sipérfagésore Vs = f(h). Nga rezul-
tatet e mara nga pérpunimi shifror sipas
valéve té refraktuara dhe sipérfagésore
té regjistruar né profilin sizmik (I-1), jepet
shumé qarté konfigurimi i shtresave me
thellésiné. Ndérsa fenomeni i rréshgitjes
evidentohet né piketat (20+95) té profilit
sizmik (I-1), hapja 2, regjistruar dhe pér-
punuar sipas valéve sizmike sipérfagésore
(Figura 10). Gjithashtu vihet re fenomeni i
johomogjenitetit té shtresave né drejtimin
horizontal deri né thellésiné 10+12m né
gjithé gjatésiné e profileve sizmikeé.

Kéto rezultate tregojné se rréshqitja qé ka
ndodhur né njésiné administrative Synej,
Kavajé, nuk pérfagéson thjesht njé rréshq-
itje klasike, por éshté njé ulje e kombinuar
me carje vertikale e shogéruar me rréshg-
itje qé sipas profilit sizmik (I-1), hapja 2, té
kryer né zonén e marré né studim eviden-
tohet né piketat (20+95) deri né thellésiné
36m (fig. 10).

Ky interpretim mbéshtetet shumé garté
nga té gjithé profilet sizmiké té regjistruar
me valét e reflektuara pér kérkimin e hi-
drokarbureve té kryer né zonén e maré né
studim. Né figurén nr. 5 tregohet njé nga
profilet sizmiké i regjistruar dhe pérpunuar
sipas valéve té reflektuara, (Dorre P., Silo
V., Prifti . 2001).
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Figura 9. Paraqitja tomografike dhe interpretimi i rezultateve té pérpunimit té valéve
sizmike té refraktuara té profilit (I-1) té kryer né zonén e rréshgitjes (Synej, Kavajé)
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Figura 10. Paragqitja tomografike dhe interpretimi i rezultateve té pérpunimit té valéve sizmike
sipérfaqgésore té profilit (I-1), hapjet 1, 2, té kryer né zonén e rréshqitjes (Synej, Kavajé)

DISKUTIMI | REZULTATEVE

Duke analizuar seriné e ngjarjeve térme-
tore shohim se ajo pérbéhet nga ngjarje
gé kané magnituda 2.0+3.5 dhe disa me
magnitudé M>4.0. Ndér karakteristikat
kryesore té tyre dallojmé pérgendrimin e
pjesés mé té madhe té vatrave prané zonés
sé rréshqitjes. Sipas té dhénave té tabelés
1 vihet re se pérgendrimi i hipogendrave
té ngjarjeve térmetore me magnituda rela-
tivisht té vogla rezulton né thellésité rreth
5 km, dhe pér ngjarjet térmetore me mag-
nitudé té moderuar M>4.0 né thellésiné
rreth 20 km (fig. 11, 12). Bazuar né hartén
e shpérndarjes sé epigendrave té ngjarjeve
térmetore dhe né vlerat e magnitudave té
tyre, vérehet garté se energjia maksimale

sizmike éshté cliruar pérgjaté zonés me
thyerje tektonike. Shpérndarja e epigen-
drave bén té mundur té interpretohet
mé garté pozicioni i shképutjes tektonike
né zonén né studim (fig. 14). Sa mé sipér,
lokalizimi i rréshqitjes prané zonés sé va-
trave me thellési h<20 km dhe M > 4.0, si
dhe stili i rréshqitjes ku predominon mé
tepér ulja e shogéruar me carje vertikale
e mbéshtetur nga té dhénat e profileve
sizmiké, mendojmé se flet pér njé ndikim
té konsiderueshém té ngjarjeve térme-
tore né lindjen e rréshgitjes né fshatin
Bagoj né dt.21/03/2009, ndodhur tre dité
pas térmetit me magnitudé (M=4.3) té
dt.18/03/2009.
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Figura 11. Shpérndarja e magnitudave M >4.0, pérgjegjése pér aktiv-
izimin e rréshqitjes
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Figura 14. Pozicioni né hapésiré i vatrave té ngjarjeve térmetore qé pro-
vokuan rréshgitjen né lidhje me gjurmén né sipérfaqge té shképutjes kryesore
tektonike té zonés né studim
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PERFUNDIME

Si burim kryesor né aktivizimin e rréshqg-
ities né fshatin Bagoj, njésia administra-
tive Synej, Kavajé, kané shérbyer ngjarjet
térmetore. Jané pikérisht kéto ngjarje
térmetore té cilat kané aktivizuar tektoni-
kén e zonés né studim duke shkaktuar
rréshqitjen e dherave. Nuk pérjashtohen
edhe faktoré té tjeré shtesé si ai gravitativ,
té cilét i japin zonés mé shumé elementé

elementé qé i pérkasin njé rréshqitjeje kla-
sike.

Rréshgitja e kombinuar me ulje dhe e
shogéruar me carje vertikale sipas pro-
fileve té regjistruar me valé sizmike té
refraktuara dhe sipérfagésore dhe pér-
punuar me ané té paketave té programeve
“Seislmager/2D” dhe “Seislmager/SW”,
evidentohet garté deri né thellésiné 36 m,
(fig. 9, 10).

ulés té shogéruar me carje vertikale se sa
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THE USE OF ACTIVE AND PASSIVE SEISMIC METHODS FOR THE STUDY OF LANDSLIDES
IN BAGO!J VILLAGE

Erald SILO?, Mentor LAMAJ?

ABSTRACT

On March 21, 2009 in the village of Bagoj in the Synej administrative unit, Kavaja district,
occurred a landslide, which completely destroyed 9 houses. In order to study what really
happened, in addition to other geological and geophysical works and observations, two
seismic profiles with the refracted and surface waves method were performed. In addi-
tion, all seismic profiles with the reflected seismic waves, previously performed in that
area for the search of hydrocarbons were used. Through the integrated interpretation of
the results of active and passive seismic methods with geological data, it was concluded
that the main source of landslide activation in the village of Bagoj (Synej administrative
unit, Kavaja) are the earthquake events that occurred in that period, which have activated
the tectonics of the study area causing it to have more landing elements accompanied by
vertical cracks than elements belonging to a classical slide. The landslide combined with
vertical cracks, according to seismic profiles performed in the landslide area, is evidenced

up to a depth of 36m.

Keywords: tectonic fault, earthquake event, landslide, seismic profile, refracted wave,

surface wave.

GENERAL GEOLOGICAL AND SEISMO-TECTON-
IC DATA

The study area is part of the Molasses ba-
sin of the Peri-Adriatic Depression formed
during the Middle Miocene (Serravallian)
(N,?) and is built from Pliocene (N,) depos-
its, which are transgressively located above
those of the Tortonian (N.°) and Messinian
(N,°). Their identification has been done
through seismic studies carried out in the
region and deep drilling for hydrocarbon
exploration. Based on the lithological com-
position, Pliocene (N,) deposits are divided
into two suites: “Helmesi” suite (N,*") and
“Rrogozhina” suite (N,*).

“Helmesi” suite is represented by clays, at
the base of which is placed a sandstone-
conglomerate package. On top of this
package continues again the clay layers.
The sandstone-conglomerate package
belongs to the base of transgression and
has a thickness of 10 + 30m. The thickness

of the deposits of the “ Helmesi “ suite is
about 200m. The “Rrogozhina” suite is rep-
resented by a combination of sandstones,
conglomerates and siltstones. The deposits
of this formation are divided into two pack-
ages, respectively:sandstone-siltstone-clay
(N,*?) and sandy-conglomerates (N,>).
“Rrogozhina” suite has a thickness of up to
100m.

Quaternary (Q) deposits appear on the sur-
face, which have a large spread. In general,
there are all the continental types, from al-
luvial and proluvial to deluvial, marshy and
lagoon. Since the study area is geologically
composed of Pliocene (N,) and Quaternary
(Q) deposits, their fragmentary composi-
tion from clayey to sandy conglomerates,
classifies them into different groups in
terms of permeability and water content.

Shérbimi Gjeologjik Shqiptar, Tirana, Albania
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Based on these criteria, the following di-
vision can be listed: a) Quaternary soil
aquifer complex (Q), b) Aquifer complex
of “Helmesi” suite and c) Aquifer complex
of “Rogozhina” suite. The geological char-
acteristics of the Quaternary (Q) deposits
make this complex hold large amounts of
water in rainy days and have total lack of
water in dry weather. This complex also
serves as a passageway for surface waters
which penetrate deep into the water re-
taining layers of Pliocene (N2) rocks. The
complex of the “Helmesi” suite is consid-
ered non-water-rataining, due to the fact

L=

Figure 1. Seismic profiles (I-1), (1I-11)
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that it is built of clays and silt, through
which groundwater does not circulate. On
the slope where the landslide occurred,
these clays are not present. The complex
of “Rogozhina” suite is the most water-
retaining in the region, which having frag-
mentary composition, coarse-grained and
porous, allows the circulation of abundant
groundwater, which is of great importance
to the community. Figure 1 shows the re-
gion under study and the position of the
performed seismic profiles I-I, 1I-1l, (Ryan
W.B.F, et al., 2009; Lamaj M., et al., 2011;
Lamaj M., Silo E., et al. 2018).

Figure 2. Tectonic map and the landslide

zone in the study area (Schematic repre-

sentation, according to Lamaj M, et al.,
2011)
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Figure 3. Soil cracks were the /andside has hppened i the study area
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Figure 4. Position of the seismic profile (I-1) according to refracted and surface waves
(Figure 1)
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Figure 5. Seismic profile (lI-1) recorded, processed and interpreted according to
reflected waves. Near the study area (fig. 1), (Dorre P, Silo V., Prifti I., v.2001)
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From the tectonic and seismo-tectonic
point of view, the study region is part of the
anticline line of the geological structures
Kraps-Ardenica-Divjake-Kryevidh-Durres,
which extend along the central part of the
Peri-Adriatic Depression, (fig. 1). For the
identification of the geological and tecton-
ic construction of the Peri-Adriatic Depres-
sion, mainly seismic studies performed
for the search of hydrocarbons have been
used, through which many tectonic faults
with very large amplitude, up to those with
small amplitude of several tens of meters
have been identified (fig. 5).

THE STUDYING METHODOLOGY

The region under study is characterized by
a high seismic activity, the distribution of
which based on the data of the recording
of earthquake events of the period Febru-
ary-August 2009, indicates an activation
mainly in the area of Durres-Kryevidh, (fig.
6). The epicenter was reported near the
village of Bagoj, in the Synej district. A to-

tal of 51 seismic events are evidenced, the
characteristics of which are listed in Table
1. We see that seismic events with mod-
erate magnitudes M24 have a hypocentric
depth of about 20 km, (EMSC).

Using the “ZMAP” software, a time analy-
sis of earthquake events was performed
for the area where the landslide oc-
curred (Wiemer S., 2001). The obtained
result is given graphically in figure no.7.
It is clearly seen that the earthquakes
with higher magnitude, respectively on
06/03/2009 (M= 4.2); 7/03/2009 (M =4.1)
and 18/03/2009 (M= 4.3), are the events
that culminated the increasing seismic ac-
tivity, before the landslide of 21/03/2009
in the village Bagoj of the Synej adminis-
trative unit, Kavaja, occurred. The time dis-
tribution is clearly shown in the histogram
of figure no. 8. What is noticed is that the
geodynamic phenomenon occurred 3 days
after the earthquake with magnitude (M =
4.3) dated 18/03/2009.
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Figure 6. Time distribution of seismic activity during the period February-
August 2009
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Seismic activity, as is clear from the dis-
tribution of magnitude values, culminates
with the maximum value of magnitude
Mmax = 4.3 which coincides with the time
when the geodynamic phenomenon oc-
curred. So, geodynamic activity turns out
to be a clear expression of the relation-
ships of seismic activity and the system of
tectonic faults in the landslide zone (fig.
5). The spatial distribution of these earth-
quakes coincides with the Divjake-Kryevi-
dh-Durres tectonic fault (fig. 6).

As from the above, the series of seismic
earthquake events that occurred in the

study region is a clear indicator of tectonic
relationships, the activation of which we
think is the main active factor that caused
the landslide in the village of Bagoj (fig. 2,
5, 6).

Other additional factors such as the gravita-
tive one are not excluded, which due to the
tectonics, give the area more landing ele-
ments accompanied by vertical cracks than
elements belonging to a classical landslide.
So, the main source in the landslide acti-
vation have served the earthquake events
from the activation of tectonic faults of the
study area.

Table 1.
Date Time Long. Lat. Depth Magnitude
No. dd/mm/yyyy hh:mm:ss (V-J) (L-P) (km) (ML)
1 20/02/2009 09:41:32 41.47 19.55 2.0 2.9
2 28/02/2009 17:36:29 41.44 19.43 2.0 35
3 28/02/2009 20:49:43 41.41 19.47 2.0 1.9
4 28/02/2009 20:56:42 41.34 19.59 19.8 1.9
5 04/03/2009 17:39:13 41.09 19.57 0.0 2.7
6 06/03/2009 15:45:15 41.14 19.55 2.0 32
7 06/03/2009 18:12:36 41.20 19.50 6.0 2.5
8 06/03/2009 22:59:25 41.06 19.48 2.0 3.1
9 06/03/2009 23:06:44 41.16 19.49 15.0 4.2
10 07/03/2009 00:11:01 41.07 19.50 2.0 2.9
11 07/03/2009 18:51:21 41.18 19.48 20.0 4.1
12 08/03/2009 04:56:40 41.20 19.51 10.0 32
13 08/03/2009 22:43:17 41.07 19.49 20.5 34
14 08/03/2009 23:07:45 41.06 19.49 7.5 2.8
15 10/03/2009 07:29:45 41.19 19.66 5.0 2.4
16 18/03/2009 16:20:36 41.15 19.43 20.0 4.3
17 02/04/2009 05:45:24 41.18 19.55 20.0 2.9
18 06/04/2009 00:31:28 41.44 19.12 5.0 2.6
19 07/04/2009 13:49:52 41.46 19.47 10.0 32
20 07/04/2009 16:00:31 41.44 19.56 2.0 2.4
21 07/04/2009 16:43:49 41.37 19.56 2.0 3.1
22 08/04/2009 09:44:32 41.12 19.72 10.0 22
23 09/04/2009 16:59:30 41.12 19.53 2.0 2.7
24 10/04/2009 04:05:28 41.10 19.50 2.0 2.4
25 18/05/2009 01:25:10 41.40 19.49 2.0 2.1
26 20/05/2009 03:14:09 4143 19.53 20.0 2.1
27 04/06/2009 04:06:35 41.46 19.50 2.0 2.3
28 14/06/2009 05:12:51 41.39 19.58 10.0 32
29 20/06/2009 02:16:48 41.44 19.62 213 2.7
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30 20/06/2009 02:31:45 41.36 19.46 5.0 2.6
31 05/07/2009 12:40:20 41.44 19.53 5.0 32
32 15/07/2009 21:17:00 41.33 19.49 2.0 2.1
33 05/08/2009 06:32:32 41.14 19.45 10.0 3.8
34 05/08/2009 08:39:08 41.10 19.52 2.0 3.1
35 06/08/2009 01:09:16 41.13 19.54 2.0 2.4
36 06/08/2009 07:42:13 41.07 19.51 2.0 2.7
37 08/08/2009 18:50:16 41.15 19.51 20.0 2.8
38 08/08/2009 20:50:05 41.06 19.51 2.0 2.6
39 08/08/2009 20:50:25 41.12 19.50 2.0 2.5
40 08/08/2009 21:51:51 41.11 19.54 0.0 2.8
41 09/08/2009 00:20:19 41.20 19.58 19.8 22
42 13/08/2009 14:06:43 41.09 19.50 2.0 3.0
43 13/08/2009 15:49:38 41.15 19.49 5.0 3.6
44 13/08/2009 18:04:45 41.11 19.47 2.0 3.0
45 14/08/2009 03:30:39 41.17 19.51 15.0 3.0
46 17/08/2009 16:21:25 41.09 19.51 2.0 2.8
47 17/08/2009 18:12:53 41.12 19.53 2.0 3.0
48 20/08/2009 19:01:23 41.10 19.53 2.0 32
48 26/08/2009 15:49:38 41.09 19.53 2.0 1.9
50 26/08/2009 23:49:10 41.11 19.49 8.0 2.8
51 28/08/2009 13:32:29 41.06 19.52 2.0 2.3
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Figure 7. Time analysis of earthquakes

To clarify the geodynamic phenomenon
that occurred after the earthquake events
in the Synej administrative unit, two seis-
mic profiles were performed with the
method of refracted and surface waves.
The electronic equipment used to perform
seismic wave recording is "Geode 24 chan-
nel”. Seismic recordings were performed
using seismographs that accept vertical
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Figure 8. Spatial distribution of earthquakes

and horizontal oscillations.

Digital processing was performed using
the software packages “Seislmager/2D”
and “Seisimager/SW”. The results of digital
processing of refracted and surface seismic
waves are shown in (Figures 9, 10).

(Silo V. 2005; Silo V., et al., 2012; Silo E.
2014; Silo E. et al., 2016; Silo V., et al.,
2017).



Bul. Shk. Gjeol. (Nr. 1/2020)

Silo E., Lamaj M.

DATA INTERPRETATION

The 2D velocity model processed accord-
ing to the longitudinal waves VP = f(h) is
shown in figure no. 9. Figure no. 10 shows
the 2D velocity model processed according
to the surface waves Vs = f(h). From the re-
sults obtained from the digital processing
of the refracted and surface waves record-
ed in the seismic profile (I-1), the configura-
tion of the layers with the depth is given
very clearly. While the landslide phenome-
non is evidenced in the pickets (20 + 95) of
the seismic profile (I-1), spread 2, recorded
and processed according to surface seis-
mic waves (fig. 10). The phenomenon of
inhomogeneity of layers in the horizontal
direction up to a depth of 10 + 12m along
the entire length of seismic profiles is also

observed.

These results show that the landslide that
occurred in the Synej administrative unit,
Kavaja, does not represent simply a classic
landslide, but is a landing combined with
vertical cracks and accompanied with land-
slide, that according to seismic profile (I-1),
spread 2, performed in the study area, is
evidenced in pickets (20 + 95) to a depth of
36m (fig. 10).

This interpretation is very clearly sup-
ported by all the seismic profiles recorded
with the reflected waves for hydrocarbon
exploration, carried out in the study area.
Figure 5 shows one of the seismic profiles
recorded and processed according to the
reflected waves, (Dorre P., Silo V., Prifti I.
2001).
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Figure 9. Tomographic representation and interpretation of the results of the processing
of refracted seismic waves of profile (I-1) performed on the landslide area (Synej, Kavaje)
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Figure 10. Tomographic representation and interpretation of the results of the processing of sur-
face seismic waves of profile (I-1) performed on the landslide area (Synej, Kavaje)

DISCUSSION OF RESULTS

Analyzing the series of earthquake events,
we see that it consists of events that have
magnitudes 2.0 + 3.5 and some with mag-
nitude M> 4.0. Among their main char-
acteristics we distinguish the concentra-
tion of most hypocentres near the sliding
area. According to the data in Table 1, it
is observed that the concentration of hy-
pocenters of earthquake events with rela-
tively small magnitudes results in depths
of about 5 km, and for earthquake events
of moderate magnitude M> 4.0 at a depth
of about 20 km (fig. 11, 12). Based on the
map of the distribution of the epicenters
of earthquake events and their magnitude
values, it is clearly observed that the maxi-

mum seismic energy is released along the
area with tectonic faults. The distribution
of epicenters makes it possible to interpret
more clearly the position of the tectonic
detachment in the study area (fig. 14). As
above, the localization of the slide near the
hypocentres area with depth h <20 km and
M> 4.0, as well as the sliding style where
predominates the landing accompanied by
vertical cracks, supported by seismic pro-
file data, we think speaks for a significant
impact of earthquake events on the birth
of the landslide in the village of Bagoj on
21/03/2009, which occurred three days
after the earthquake with magnitude (M =
4.3) on 18/03/2009.
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Figure 11. M >4.0 magnitude distribution, responsible for the activa-
tion of the landslide
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Figure 12. Distribution histogram of earth-
quake events depending on depth

Figure 13. Magnitude distribution histo-
gram depending on the number of earth-
quake events
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Figure 14. Spatial position of earthquake events hypocentres which pro-
voked the land-slide regarding the trace on the surface of the main tectonic
fault of the study area
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Conclusions

Earthquake events served as the main
source in activating the landslide in the
village of Bagoj, Synej administrative unit,
Kavaja. It is precisely these earthquake
events which have activated the tecton-
ics of the study area causing the landslide.
Other additional factors such as gravita-
tive are not excluded, which give the area

vertical cracks than elements belonging to
a classic landslide.

The landslide combined with landing and
accompanied by vertical cracks accord-
ing to the profiles recorded by refracted
and surface seismic waves and processed
by “Seisimager/2D” and “Seislmager/SW”
software packages, is clearly evidenced to
a depth of 36 m (fig. 9, 10).

more landing elements accompanied by
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“REVOLUCIONI” KONODONTIK NE STRATIGRAFI

Selam Meco

ABSTRAKT

Né kété botim relativisht té shkurtér trajtohet kontributi i konodontéve né stratigrafiné e
Shqipérisé e sidomos pér zonat e brendshme té Albanideve (Korabi, Mirdita, Gashi) por
edhe pér ato té jashtme (Vermoshi, Alpet e Shqipérisé, Cukali dhe Krasta) né diapazonin
Ordovikian i Sipérm — Triasik i Sipérm. Me futjen né pérdorim té kétyre fosileve (konodon-
téve) stratigrafia e zonave té lartpérmendura u korrigjua rrénjésisht dhe pér pasojé edhe
gjeologjia e tyre né térési ndryshoi mjaft. Kontributi i fosileve né fjalé u ndie sé tepérmi
edhe né hartografimin gjeologjik duke filluar gé nga hartat kapitale me shkallé té vogél

(1:200.000) e deri tek ato té detajuara (1: 50.000 apo edhe 1: 25.000).

Fjalé Ky¢: konodonté, stratigrafia, zonat gjeologjike té Albanideve.

QELLIMI

Qéllimi i kétij shkrimi (artikulli) éshté i
thjeshté dhe i qarté: Kam déshiré qé sé
pari t’ju vé né dukje té gjithé gjeologéve té
sotém dhe atyre té ardhshém se ¢faré éshté
béré né stratigrafiné dhe gjeologjiné e Shq-
ipérisé me futjen né pérdorim té analizés
konodontike né diapazonin moshor Ordovi-
kian — Triasik (mbas Triasikut, d.m.th. Jur-
asik e mé voné) nuk ka mé konodonté, qé
do té thoté se gjallesat konodontmbartése
nuk kané jetuar mé, jané zhdukur nga gje-
nealogjia e botés shtazore. Si¢ do té shiko-
het mé poshté ndryshimet jané té médha,
mund té quhen njé “revolucion” i vérteté.
Nuk mund té keté gjeologji té sakté, pérfshi
hartografimin gjeologjik apo tektonikén pa
stratigrafi té sakté dhe nuk mund té keté
stratigrafi té sakté pa paleontologji, gjérat
jané shumé té lidhura me njéra tjetrén.

Né kété kontribut timin veg tekstit do té
keté vetém fotografi konodontésh, por jo
figura e prerje té ndryshme, pér arsye se
ato jané dhéné né ményré té detajuar né
botime té méparshme té autorit (shiko
listén e bibliografisé).

“Revolucioni” né fjalé né fushén e strati-
grafisé éshté i hershém qysh kur kéto or-

ganizma (dhémbé) u zbuluan pér heré té
paré nga PANDER (1856). Autori i konstatoi
ato duke punuar né rreshpet e Silurian-
Devonianit (duke i vrojtuar vetém me njé
xham zmadhues-lupé) né aférsi té Rigés
dhe Shén Petérburgut té sotém ku mé
voné u bé anétar i akademisé sé shkencave
té gendrés shkencore né fjalé. Zbuluesi i
tyre duke paré morfologjiné mé primitive
té kétyre organizmave ju dha emrin con-
odonts (konodonté ose dhémbé né formé
koni).

Qysh nga koha e zbulimit té tyre e deri
sot evolucioni i tyre ka gené i jashtéza-
konshém. Pérkatésia sistematike e kétyre
fosileve nuk dihet me saktési, por sido-
gofté tendencat e sotme mé tepér jané
pér ti pranuar si dhémbé ose elementé té
|ékurés sé vertebroréve.

Ecuria e studimit té konodontéve sidomos
nga vitet ‘80 té shekullit té kaluar e deri né
fillim té shek. XXI ka gené shumé e shpejté
dhe qéllimi kryesor ishte zgjidhja e proble-
meve té stratigrafisé. Evolucioni i tyre né
piképamje gjeologjike ka gené i shpejté dhe
pér té nxjerré né pah vlerén stratigrafike té
tyre ato jané krahasuar me amonitet, gé
pranohen si fosilet mé tipike udhéheqése

e-mail: selam.meco@yahoo.com

95



Bul. Shk. Gjeol. (Nr. 1/2020)

Meco S.

né diapazonin kohor nga Devoniani deri
né fund té Kretakut, ndérsa konodontét
(ose gjallesat konodont-mbartése) kané
jetuar né intervalin kohor Kembrian-Tria-
sik i Vonshém. Autoré té shumté gé jané
marré dhe merren me studimin e tyre
vené né dukje se morfologjia e tyre éshté
e shuméllojshme kurse vlera e formave
primitive (dhémbét konike té zbuluar nga
Pander) né stratigrafi éshté relativisht e
vogél. Né fazén aktuale té studimit té tyre
éshté pérpunuar njé sistematiké mjaft e
ndérlikuar né kuadrin e pranimit té apa-
rateve konodontike, por me shumé vlera
né stratigrafi. Midis té tjerave, prej shumé
vitesh funksionon njé shogaté shkencore
e fugishme e studimit té konodontéve me
emrin “Pander Society”, (emér i marré nga
zbuluesi i konodontéve) anétar i té cilés
éshté edhe autori i kétij studimi.

KU QENDROJNE MERITAT E KONODONTEVE
(KETYRE FOSILEVE “AGRESIVE”) DHE KUR U
FUT STUDIMI | TYRE NE SHQIPERI DHE PSE?

Arsyet sepse u desh fillimi i studimit té kon-
odontéve né vendin tonég, autorii ka shpre-
hur né njé botim té méparshém (Meco,
2011), prandaj mendoj se nuk éshté nevoja
pér njé paraqitje mé té detajuar té ¢éshtjes
né fjalé. Mé konkretisht meritat e kétyre
fosileve do té jepen sipas prerjeve dhe zo-
nave gjeologjike.

Dihet qé pérhapja stratigrafike né shkallé
globale e konodontéve éshté vértetuar
se (sikurse u theksua mé sipér) i pérket
diapazonit kohor Kembrian, (mé tepér
nga seksioni i sipérm i tij) e deri né Triasik
té Sipérm. Né Shqipéri né pérgjithési né
fushén e stratigrafisé éshté punuar sipas
moshave gjeologjike me ndihmén e mikro-
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faunés, por edhe me anén e makrofosileve
(bivalvoré, gastropodé, ammonité etj.).
Problem kané gené né radhé té paré for-
macionet paleozoike e ato triasike né zona
té tilla gjeologjike si ajo e Korabit, Gashit,
Mirdités, Alpeve Shqiptare etj., ku foslilet
e lartpérméndura kané gené té rralla, ose
kané munguar fare.

OBIJEKTI | STUDIMIT - KONODONTET

Mé tej do té vémé né dukje se ku pikér-
isht jané pérdorur konodontét né Shqipéri
sipas moshave dhe zonave pérkatése gje-
ologjike.

Né kété kuadér e quajmé té arsyeshme gé
pérdorimin e kétyre fosileve ta fillojmé nga
Zona e Korabit, si zona mé problematike
pér deshifrimin e stratigrafisé pér diapazo-
nin Ordovikian-Triasik.

PER ZONEN E KORABIT

Cfaré ndryshimesh dhe korrigjimesh jané
béré né stratigrafiné e zonés né fjalé (né
diapazonin Ordovikian i Sipérm-Triasik
i Sipérm) me futjen né pérdorim té kon-
odontéve?

Si zakonisht do té pérdoret parimi strati-
grafik duke ecur nga poshté-lart sipas pre-
rjeve dhe zhveshjeve té ndryshme

Fillimisht trajtohen ndryshimet e béra né
N/Zonén e Kollovozit:

a. Né té ashtuquajturén prerja e Pérroit te
Mullirit (afér Shishtavecit) (fig. 1) u vértet-
ua pér heré té paré prania e katit Ashgilian
(maja e Ordovikianit) mbasi u gjetén dhe u
pércaktuan shkencérisht format:

- Tetraprioniodus sp., Drepanodus sp.,

Cornuodus sp. cf. bergstroemi; Hemaro-
dus sp.cf.europaeusetj (Mego, S., 2010).
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Figura 1. (1) Drepanodus sp., (2) Hemarodus sp., cf. H.europaeus, (3) Drepanoistodus sp.

Né literaturén e méparshme gjeologjike
shqgiptare (Kodra A., 1986) e gjithé pre-
rja nga kontakti Korab/Mirdité né mbyl-
ljen lindore té Grykés sé Vanave e deri né
Shishtavec éshté dhéné né pérgjithési me
moshé paleozoike, kjo natyrisht edhe pér
arsye té mungesés sé fosileve ose e shumta
éshté pranuar se mosha e kétyre forma-
cioneve mund té shkonte deri né Triasik té
Poshtém. Argumentimi i lartpérmendur as
gé ishte menduar mé paré.

b. Né rrugén automobilistike nga fundi i
Grykés sé Vanave e deri né aférsi té masivit
té Nimgés zhvishet e ashtuquajtura seria
rreshpore-kuarcitike me linza gélgerorésh

né té cilét konstatohen midis té tjerave
edhe bivalvoré pelagjiké. Por ajo qé éshté
e réndésishme éshté prania né kéta gélqer-
oré e konodontéve té serisé Triassospath-
odus, qé déshmon moshén spathiane (T))
(Mecgo S., 1988). Né téré kété ecuri prerjeje
ku mund té futet gjithashtu Orgikla, Kepi
i Ferizit etj. (prerja né fjalé né literaturén
e méparshme éshté pranuar si devoniane)
ekzistojne sektoré té téré té moshés sé
Triasikut té Poshtém vértetuar nga prania
e formés té mésipérme (Fig.2), por edhe e
shumé formave té tjera bashkéshogéruese.
Nga emrat e sapo pérmendur, prerja mé e
ploté éshté ajo e Kepit té Ferizit.

Figura 2. (1) Neospathodus waageni, (2) Triasospathodus homeri
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Duke u nisur nga sa mé sipér rezulton se
prerja e Zonés sé Korabit (pjesa gé i pérket
N/Zonés sé Kollovozit) nga fundi i Vanave
e deri né Shishtavec ka pésuar ndyshime té
konsiderueshme nga piképamja moshore.
Kjo nuk do té thoté aspak se né prerjen né
fjalé nuk ka ose nuk ekzistojné mosha té
tilla si Kembriani, apo Ordovikiani i ploté
(ve¢ Ashgilianit), apo edhe Siluriani, por
pér mungesé té dhénash paleontologjike
aktualisht njé gjé e tillé nuk mund as té
mohohet e as té pohohet.

c. Njé ndér strukturat e réndésishme té N/
Zonés sé Kollovozit éshté Mali i Sorokolit.
Né pjesén e sipérme té prerjes paleozoike
té té cilit éshté ndeshur Kockelella varia-
bilis, (Fig.3) e cila déshmon majén e Silu-
rianit (Pridolian). Eshté i vetmi dokument
paleontologjik i prerjes paleozoike té késaj
strukture (gjithcka ndodhet poshté Prido-
lianit pér arsye té mungesés sé fosileve
éshté pranuar thjesht si Ordovikian-Siluri-
anipa ndaré).

Figura 3. (1,2) Kockelella variabilis

Sipér niveleve té Pridolianit (majés sé Silu-
rianit té sapo pérmendur) né ményré trans-
gresive vendoset Spathiani (T,) i vértetuar
nga prania e serisé Triassospathodus.

Né kété ményré né strukturén né fjalé
éshté béré njé sgarim jo i vogél pér té dy
rastet e lartpérmendur té cilét mé paré
kané gene té panjohur.

d. Ndérprerja mé nevralgjike qé ka
demonstruar ndryshim té madh moshor
me anén konodontéve éshté e ashtuqua-
jtura dritarja tektonike e BORJES né aférsi
té Shishtavecit.

Studimet e méparshme pér arsye té mung-
esés sé té dhénave paleontologjike e kané
trajtuar si té moshés Permiane duke i dhé-
né madje edhe njé interpretim té gabuar
krahasuar me seriné Luma ose Verrukano.

Studimet tona (Mego, 2010) vértetuan njé
moshé krejt tjetér - até té Frasnianit (D,").
Grupi kryesor i konodontéve qé vértetoi
moshén né fjalé éshté ai i Palmatolepis
(jamiea, ederi, rhenana massuta, gigas
gigas, hassi), Polygnathus, Ancyrodella
nodosa dhe i formave té tjera shogéruese
(fig.4).

(LJbdv

Figura 4. (1) Polygnathus costatus partitus, (2) P. serotinus, (3) P. Quadrate 4) Palmatolepis

rhenana nassuta, (5) P.subrecta, (6) Ancyrodella nodosa
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Gjithgcka u pérmend mé sipér pér N/Zo-
nén e Kollovozit pérbén pikat ose prerjet
mé nevralgjike té saj gé kané pésuar ndry-
shime té réndésishme moshore me anén e
konodontéve.

Por krahas tyre né kété N/Zoné ka edhe
mjaft zhveshje e prerje te tjera me shtrirje
mé té kufizuar qé gjithashtu kané pésuar
ndryshime. Ato jané pasqyruar né botime
té tjera té méparshme té autorit.

N/ZoNA E MALESISE SE KORABIT

N/Zona né fjalé éshté ajo gé ka térhequr
vémendjen e shumé autoréve né fushén
e stratigrafisé dhe tektonikés té lidhura
ngushté njéra me tjetrén. Duke gené se né
kété territor, mé paré pothuajse nuk jané
gjetur fare fosile (me pérjashtim té disa
fragmenteve trilobitesh gjetur nga V. Melo
gjaté viteve '60) edhe gjeologjia né térési
ka gené e paqarté. Né kété ményré futja
e metodés sé konodontéve béri njé revo-
lucion té vérteté jo vetém né deshifrimin
stratigrafik té prerjes, por edhe té ndértim-
it gjeologjik né térési.

Né pérgjithési qysh nga koha e gjeologéve
rusé (para viteve '60) e mé voné me puni-
met e Prof. V.Melo prerja e Malit té Korabit
éshté dhéné ose e téra si triasike (nga gje-

ologét ruse) ose kryesisht e téra paleozoike
(V.Melo, 1964a, 1964b)).

Cilat jané prerjet mé té spikatura qé ju
nénshtruan deshifrimit té ri me anén e ko-
nodontéve?

Fillimisht prerja karbonatike e Bjeshkés
sé Shehut — Bjeshka e Zonjave (pjesér-
isht), e gjithé ecuria e kétyre prerjeve té
paragitura mé paré né ményré té detajuar
(Meco, S., 2010) né punimet e autoréve
té méparshém (Melo,1964) jané dhéné té
moshés Devoniane né térési si pér gjithé
Malin e Korabit.

a. Fauna e konodontéve e gjetur in-situ né
nivelet e Bjeshkés sé Shehut, (Triasospath-
odus..., Neogondolella.., Epigondolella...)
dhe mé sipér né prerjen e Avdanicés (Par-
agondolella. polygnatiformis) (Mego s.,
2005, 2010) (fig. 5) vértetuan se mosha e
tyre éshté nga Spathian, Anizian - Ladinian
e deri né Karnian dhe nuk ka té bgjé fare
me Devonianin, me pérjashtim té disa bllo-
geve olistolitike té ardhur nga struktura
e Malit té Korabit. Né kété ményré ndry-
shimi nga Devoniani né Triasik i prerjeve
né fjalé éshté njé nga ndryshimet kryesore
stratigrafike né profilin e N/Zonés sé Ko-
rabit.

Figura .5 (1) Icriodus corniger aff.ancestralis, (2,3) Paragondolella polyg-
nathiformis
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b. Né vazhdim té prerjeve té mésipérme,
tashmé né strukturén e miréfillté té Malit
té Korabit éshté prerja e Rebive.

Prerja né fjalé pérfagéson njé formacion
karbonatik té fugishém qé arrin trashésiné
deri afér 700 m. Gélgerorét né pérgjithési
karakterizohen si shtresé mesém, mé rrallé
shtreséhollé e akoma mé rrallé si masivé.

Ashtu si edhe territoret pérreth késaj pre-
rjeje (Bjeshka e Shehut, stanet e Preshit,
Avdanica e ndonjé tjetér) nga punimet e
méparshme (para futjes sé metodés sé ko-
nodontéve) éshté trajtuar me moshé devo-
niane.

Natyrisht kjo moshé nuk éshté e vérteté
dhe konodontét vértetuan se i gjithé ky
formacion ka moshé triasike dhe kryesisht
i pérket Ladinian-Karnianit duke gené
késhtu shumé larg Devonianit té dhéné mé
paré.

Format konodontike qé vértetojné moshén
né fjalé dhe té ndeshura né kété formacion
jané:

- Paragondolella auriformis, P. foliata,
Budutovignathus mungoensis, etj., té
cilat mé tepér pérgendrohen né Ladinian
té Sipérm — Karnian té Poshtém.

Theksojmé se prerja e Rebive ka mar-
rédhénie tektonike me ato qé vendosen
poshté saj (me Stanet e Preshit et;j...)
népérmjet pérroit té Elbthit (Mego S.,
2010), por marrédhénie té tilla ka edhe me
veté strukturén e Malit té Korabit.

Né kété ményré edhe prerja e Rebive nuk
i pérket fare Devonianit por mé saktésisht
Ladinianit té Sipérm — Karnianit té Poshtém
(T2=-T,.

Pra edhe kétu jemi né kuadrin e revolu-
cionit konodontik né stratigrafi (fig.6).

Figura 6. Paragondolella auriformis

c. Prerja gé vjen mé sipér (mbi até té Re-
bive) dhe gé pérbén gjithashtu njé “bom-
bé” né transformimin e moshés éshté ajo e
Rrafshit té Korabit.

Né punimet e méparshme (para kon-
odontéve) duke menduar pér njé vazhdi-
mési té moshave paleozoike, prerja né fjalé
éshté menduar si Karbonifere??, (sipér
asaj “Devoniane”?) té Rebive pa asnjé do-
kument paleontologjik.

Studimi yné i konodontéve e sidomos ai i

viteve 2004-2005 vértetoi té kundértén.
Marrédhéniet e Rrafshit té Korabit me N/
Zonén e Kollovozit dhe até té Malit té Ko-
rabit pa dyshim jané tektonike (Meco, S.,
2005), por veté prerja e rrafshit né fjalé
gé shpesh heré paragitet né trajté pakosh,
ka ofruar konodonté me ruajtje shumé té
miré me moshé tipike Noriane. Cilét jané
kéta konodonté? Ata jané té shumté, por
dy forma jané mé tipiket (fig. 7) Epigon-
dolella postera dhe Norigondolella stein-
bergensis etj.

Figura 7. (1,2) Norigondolella steinbergensis

100



Bul. Shk. Gjeol. (Nr. 1/2020)

Mego S.

Duhet theksuar se kontakti midis forma-
cioneve té rrafshit dhe rreshpeve té N/
Zonés sé Kollovozit (né rastin konkret té
strukturés sé Malit té Sorokolit) éshté tek-
tonik dhe formacionet qé dalin né bazén
e prishjes jané mé tepér stralle dhe nuk
ofrojné konodonté.

Késhtu mbyllet njé tjetér “bombé&” né
transformimin moshor té stratigrafisé sé
Shqipérisé me anén e konodontéve.

d. Shpati i miréfillté i Malit té Korabit

Studimi i prerjes né fjalé ka kushtuar
shumé djersé e puné dhe pérfagéson
ndoshta “bombén” mé té fugishme té
konodontéve Né kété shpat éshté punuar
edhe me kolege shqiptaré (Kodra, Xhomo,
Pashko) por edhe me té huaj - gjermané si
Koenigshoff, Schindler e ndonjé tjetér (té
Institutit Senckenberg té Frankfurtit). Puna
kryesore e voluminoze éshté kryer nga au-
tori i kétij punimi.

Sé pari theksojmé se prerja e Shpatit té
Korabit stratigrafikisht ka njé trashési reale
rreth 400m. Faciet dominante té prerjes
jané rreshpet argjilore, filitike, kloritike dhe
gélgerorét, qé né mjaft raste ndérthuren
me rreshpe té zeza gjithashtu karbonatike.

Gjaté shumé studimeve té méparshme
(Melo. V 1964, etj.) e gjithé prerja pérfshi
edhe gjithé Malin e Korabit éshté pranuar
si paleozoike e sidomos Silurian-Devoni-
ane. Studimet dhe analizat e konodontéve,
pa pérjashtuar Silurian - Devonianin dhané
shumé hollési e ndryshime qé do té parag-
iten kétu mé poshté:

Pjesa mé e poshtme e prerjes ku domi-
non facia rreshpore ka njé trashési rreth

160m, por fauna éshté e varfér dhe vetém
né nivelin 119m, né shtresa gélgerorésh
jané ndeshur Polygnathus serotinus dhe
Icriodus fusiformis gé déshmojné katin
Emsian (D,). Gjaté prerjes né fjalé heré pas
here vérehen kontakte tektonike dhe né
nivelet mbi 200m, né njé formacion kar-
bonatik éshté ndeshur Polygnathus costa-
tus e ndonjé formé tjetér gjithashtu me
moshé Emsiane. Pérséritja e Emsianit né
njé trashési relativisht té konsiderueshme
(rreth 240m) éshté edhe si pasojé e tekton-
ikés (shih Meco S., 1991, 2010). Kati Emsian
vazhdon akoma mé lart né prerje deri né
trashésiné 270m, ku vérehet pérséri kon-
takt tektonik dhe sipér tij (brenda gélger-
oréve) shfaget tashmé kati Frasnian (D,').
Prania e Frasnianit vértetohet nga gjetja e
Palmatolepis rhenana nassuta?, P.hassi —
P.ederi e ndonjé tjetér.

Sipér kétyre gélgeroréve me konodontét
e mésipérm vérehet pérséri tektoniké dhe
sipér saj pérséritet kati Emsian (brenda njé
facie kryesisht rreshpore) ku jané gjetur
format klasike té Emsianit: Polygnathus
serotinus, P.quadratuse etj. Pra si¢ shihet
sipér Frasnianit (D,) vendoset Emsiani (D,),
d.m.th. njé situaté e pérmbysur. Akoma mé
lart vijné katet Pragian e Lohkovian (ky i
fundit duhej normalisht duhet té ndodhe;j
né fillim té (D,) dhe jo né krye).

Konodontét qé kané vértetuar prerjen e
pérmbysur jané ata té Pragianit (Icriodus
steinachensis etj.) dhe té Lohkovianit (An-
cyrodelloides transitans, A. assymetricus,
Palmatolepis hassi etj.) (Fig.8). Disa nga
kondodontét e prerje sé Malit té Korabit
paraqgiten né figurén e méposhtme:

Figura 8. (1,2) Ancyrodelloides transitans, (3) Palmatolepis hassi
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Duke menduar se situata e pérmbysur
e prerjes éshté kuptuar, konstatohet se
stratigrafia e prerjes sé shpatit té Korabit
ka pésuar njé ndryshim rrénjésor né
krahasim me mendimet dhe botimet e
méparshme ku éshté folur e shkruar pér
njé Silurian - Devonian né térési.

Né ményré té detajuar kjo prerje si edhe
shumé té tjera té Zonés sé Korabit jané
pasgyruar né botimin e autorit né vitin
2010 realizuar né Shtypshkronjén e Sutt-
gartit (shih Me¢o S., 2010).

e. Kreshta e gélqeroréve té Malit té
Korabit

Né pérgjithési gélgerorét e Kreshtés se
Malit té Korabit né té gjitha vrojtimet e
méparshme nuk kané paraqitur ndonjé
objekt té vecanté dhe jané marré sébashku
me gjithé strukturén né fjalé si paleozoike,
kryesisht devoniane.

Futja e konodontéve dhe kampionimi i hol-
lésishém i kétyre gélqeroréve coi né ndry-
shime té médha.

e Sé pari duhet véné né dukje se forma-
cioni i gélgeroréve té Kreshtés sé Ko-

rabit ka marrédhénie tipike tektonike
me prerjen e méposhtme té shpatit té
Korabit.

e Sé dyti dhe mé e réndésishme éshté se
gélgerorét e Kreshtés jané té pérmbysur
duke paraqitur njé strukturé té miréfillté
luspore (shih fig.9 te Me¢o S.,2010),

e S& treti si éshté vértetuar situata e
pérmbysur? Ajo qé ka vértetuar njé gjé
té tillé éshté fauna e konodontéve dhe
pikérisht: né bazén e kétyre gélqeroréve
éshté gjetur Klapperina disparilis qé
vérteton majén e Devonianit té mesém
(Zhivetianit), madje fillimin e Frasnianit
(D,) dhe duke ecur hipsometrikisht lart
gjaté prerjes kalohet né mosha mé té
hershme (qé normalisht duhej té ishte
e kundérta) gjé qé éshté vértetuar nga
prania e Emsianit (Polygnathus seroti-
nus), por edhe e Eifelianit (Tortuodus
k.australis) (fig. 9).

Pra ndértimi dhe dokumentimi stratigrafik
e strukturor i Kreshtés sé Korabit pérbén
njé nga “bombat” mé té forta qé ka “pla-
sur” me analizén konodontike.

Figura 9. (1) Polygnathus linguiformis, (2) P.serotinus, (3) P.eiflius, (4) P. costatus patulus

Né kété ményré né térési né gjithé struk-
turén e Malit té Korabit konstatohet njé
ndértim gjeologjik mjaft i ndérlikuar dhe
nuk éshté ashtu sic éshté menduar mé
paré pér njé paleozoi né térési dhe kagq.

f. Pika ose xhveshja tjetér e N/Zonés sé
Korabit éshté e ashtuquajtura Fusha e Pa-
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naireve.

Fusha né fjalé pérfagéson njé strukturé
té miréfillté grabenore e ndodhur midis
gélgeroréve té Kreshtés sé Korabit (né
peréndim) dhe formacioneve rreshporo-
ranorike-karbonatike né lindje. Midis té
dy anéve té grabenit né kontaktin me ba-
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zamentin e tij shfagen disa burime ujérash
té ftohta, gjé qé vértetojné karakterin tek-
tonik té kétij grabeni.

Studimi dhe analiza konodontike éshté
pérgendruar né krahun lindor té grabenit,
i cili né pjesén mé té sipérme té tij kontak-
ton me gélqgeroré té Triasikut e qé tashmé
jané né kufirin me Magedoniné e Veriut.

Né nivelin mé té poshtém té prerjes zhvish-
en rreshpe té tipit té Fm. Muhurit (rreshpe
grafitike etj.) dhe ku tamam né nivelin mé
té sipérm té kétyre shisteve kontakti me
prerjen e mésipérme éshté tektonik. Por
para se té kalohet né prerjen e miréfillté
té shpatit lindor té grabenit né njé sh-
treséz gélgerori jané gjetur Polygnathus

c. costatus dhe Icriodus steinachensis, qé
vértetojné moshén e Ejfelianit. Pra baza e
prerjes se grabenit (qé del shumé pak né
sipérfage) ka moshé eifeliane (D,') (fig.
10) dhe prerja e ploté e mésipérme éshté e
rregullt. Ajo fillon me Lohkovianin, Pragian
— Emsian i Poshtém — Emsian, mé lart kalo-
het né Ejfelian dhe né fundin e prerjes me
kontakt tektonik kalohet né Triasik (shih
Mego,S., 2010). VEmé né dukje se aférsisht
né nivelin 200m nga baza e prerjes ndeshet
njé nivel hekuri kryesisht i tipit oksid.

Konodonté té ecurisé lohkovine deri eif-
eliane e gé jané gjetur né kété prerje jané:
- Polygnathus linguiformis, P. costatus
patulus, P. serotinus, P.quadratus etj.

Figura 10. (1, 3, 4) Polygnathus serotinus, (2) P. costatus partitus

Si pérfundim mund té thuhet se edhe
pér prerjen né fjalé éshté realizuar njé
ndryshim shumé domethénés i pa njohur
mé pare e gé ka sjellé njé informacion té
réndésishém pér gjithé Zonén e Korabit Té
dhénat e késaj prerjeje mund té paralel-
izohen gjithashtu me njé “bombé” strati-
grafike.

g. Njé element tepér i veganté gé duhet ti
pérkasé késaj N/Zone (?) éshté Mbulesa e
Gramés. Né pérroin e fshatit Tomin (shumé
afér Peshkopisé) zhvishet njé seri vullkan-
iko-sedimentare, brenda pjesés sé sipérme
té té cilés ndeshen edhe nivele gélger-
orésh. Pikérisht brenda kétyre gélgeroréve
u gjetén konodonté té serisé Epigondolella
-Paragondolella t&¢ moshés (T, - T,). Pér ar-
sye té ruajtjes jo shumé té miré té kétyre

formave konodontike, mosha nuk mund té
jepet mé tepér e detajuar se sa mé sipér.

Né studimet e méparshme ideté mbi
moshén e késaj mbulese kané gené kon-
fuze, dhe ndoshta i vetmi gé e ka quajtur
triasike ka gené A. Spiro, ndonése kraha-
simi me Kcirén nuk éshté i pérshtatshém.

N/ZONA E TRETE E ZONES SE KORABIT ESHTE
AJO E MUHUR - CAJES

N/Zona né fjalé éshté ajo mé peréndimore
e zonés sé Korabit dhe né peréndim ajo
kontakton tektonikisht me Zonén e Krasté
- Cukalit dhe até té Mirdités, kurse né lind-
je po tektonikisht kontakton me N/Zonat e
Kollovozit dhe té Malésisé sé Korabit.

Gjaté revizionimit té stratigrafisé sé zonés
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sé Korabit né pérgjithési nuk mund té nge-
lej jashté vémendjes edhe kjo n/zone.

a. Duhet theksuar se ajo karakterizohet
nga pérhapja e konsiderueshme e rresh-
peve té natyrave té ndryshme gé njihen
me emértimin “Formacioni i Rreshpeve té
Muhurit”. Né kéto rreshpe né disa prerje si
Hurdhe-Muhur, Bufli, Bulag etj, t& moshés
Silurian-Devonian i Poshtém jané gjetur
shumé graptolite té studiuar me shumé ku-
jdes nga kolegu P. Pashko (2019). Nga kéto
graptolite jané pércaktuar moshat Lando-
verian, Uenlokian e Ludlovian (fig.11).

Konodontét jané gjetur né prerje té tilla
si Buzémadhe, Nimge e ndonjé tjetér dhe
moshat e pércaktuara prej tyre jané nga
Lohkoviani (Buzémadhe) e deri né Emsian
(Nimge).

Forma té Lohkovianit jané:

- Ozarcodina mascara, icriodus cf. wos-
chmidti, Ozarkodina remscheidensis rem-
scheidensis, Pandorinella steinhornensis
miae e ndonjé tjetér, kurse si formé e Em-
sianit éshté Polygnathus serotinus.

Figura 11. (1,2,3) Ozarkodina remscheidensis, (4) Pandorinellina steinhornensis

Né kété ményré edhe né kéto prerje té
studiuara nga Xhomo A. etj. (1987), jané
béré ndryshime e plotésime té konsid-
erueshme (kétu géndron kontributi i kon-
odontéve) sidomos né Buzémadhe, Nimge
etj.

b. Ndér prerjet e tjera té késaj n/zone
(njésie) éshté ajo e Kalisit.

Si edhe shumé prerje té tjera té késaj N/
Zone edhe Kalisi i éshté nénshtruar anal-
izés konodontike. Facialisht, prerja né fjalé
pérfagésohet nga formacioni mergeloro-
ro-shistoz, i cili si kudo edhe kétu éshté
pranuar i moshés paleozoike né térési.

Me anén e konodontéve éshté arritur té
diferencohen dy katet e Devonianit té
poshtém: Lohkoviani dhe Pragiani. Pra nuk
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ka Paleozoi né térési por vetém Devonian
té Poshtém.

Kati i poshtém- Lohkoviani éshté argumen-
tuar nga gjetja e serisé Ozarkodina rems-
cheidensis dhe O. confluens, kurse i dyti-
Pragiani éshté dokumentuar nga gjetja e
Icriodus steinachensis, Ancyrodelloides
sp., Ozarkodina sp. e ndonjé element tjetér.
Sipér Pragianit né ményré transgresive
vendoset seria e njohur Luma ose e quaj-
tur ndryshe né hapésirén mesdhetare Ver-
rukano.

c. Njé ndér prerjet interesante dhe mjaft
heterogjene té késaj N/Zone éshté ajo e
Miravecit e zhveshur né aférsi té fshatit me
té njéjtin emér.

Prerja dominohet nga prania e katit Emsian
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dhe vetém pak metra zhvishet Pragiani.
Heré pas here konstatohen edhe pjesé té
mbuluara, por megjithaté mund té flitet
pér njé prerje té vijueshme.

Seria e konodontéve gé datojné Emsianin
éshté e pasur dhe pérbéhet si vijon:

- Polygnathus costatus partitus, P. seroti-
nus, P. quadratus, P. I. Linguiformis, P. nor-
thoperbonus, Pandorinellina steinhornen-
sis miae, Ozarkodina excavate (fig.12).

Né nivelin e 104m kontakti éshté tektonik
me pjesén gé vjen mé lart ku edhe éshté
gjetur Pelekysgnathus serratus qé vér-
teton Pragianin. Ndér té vecantat e késaj
prerje éshté se pikérisht kétu, né nivelin e
100 metave sipér kontaktit tektonik zhv-
ishet njé nivel gélgerorésh mergeloré, me
pérmbajtje krinoidesh, nivel i cili éshté gati
udhézues (markues) né shumé prerje té té
gjithé zonés sé Korabit.

Figura 12. (1) Polygnathus serotinus, (2) Polygnathus nothoperbonus, (3) Icriodus steinahensis,
(4) Icriodus., sp., (5) Pelekysgnathus serratus

Gélgerorét krinoidiké té kétij niveli me
kontributin e kolegut Dr. Vangjel Qirici dhe
né bashképunim me profesoré ceké u pér-
caktua Scyphocrinites elegans, njé formé
tipike kjo pér kufirin Silurian/Devonian.
Lidhur me kété theksojmé se né 50 metrat
e sipérm prerja éshté e pérmbysur me cka
vértetohet edhe gjetja e nivelit krinoidik
dhe shfagja e Pragianit.

Né kété ményré edhe kjo prerje si shumé
té tjera té Zonés sé Korabit apo té nénzo-
nave pérkatése, me anén e konodontéve
éshté deshifruar e diferencuar imtésisht.
Né studimet e méparshme prerja né fjalé
éshté paraqitur né pérgjithési si Silurian-
Devoniane.

d. Njé element i vecanté i panjohur mé
paré né kété n/zoné éshté prania e Tria-
sikut té Sipérm (Karnian) né hapésirén
Muhur - Bufel - Selishté (Fig.13).

Né prerjen e realizuar gjaté rrugés auto-

mobilistike drejt Buflit né njé pako gélger-
orésh pllakoré mé tepér me ngjyré gri me
trashési rreth 35 m, sipér serisé Verrukano
vendosen rreshpe argjiloro-mergelore, dhe
gélgeroré pllakéhollé té ndérthurur pjesér-
isht edhe me stralle, facie kjo tipike pér
kérkimin dhe gjetjen e konodontéve.

Né pjesén e gélgeroréve té ndérthurur
me stralle né disa prova u gjet konodonti
zonal Paragondolella polygnathiformis i
moshés Karniane (T,). Né pérgjithési tre-
va e Muhurit me njé pérhapje té konsid-
erueshme té Formacionit té rreshpeve té
Muhurit, éshté konsideruar si e moshés
paleozoike e kryesisht Siluriane (edhe né
sajé té studimit té graptoliteve nga P. Pash-
ko). Konstatimi i Karnianit né territorin e
pérshkruar mé sipér éshté jo vetém njé
dokument i vecanté stratigrafik, por shtron
piképyetje edhe pér paleogjeografiné e N/
Zonés sé Muhur-Cajés.
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Figura 13. (1) Triassospathodus spathi, (2) Chiosella timorensis, (3) Paragondolella
polygnathiformis

Zona tjetér tektonike, ku konodontét kané
dhéné kontribut me shumé vleré éshté
Zona e Gashit.

Nga fundi i viteve ‘80 autori i kétij botimi
sébashku me kolegét e Ndérmarrjes Gje-
ologjike té B.Currit (me prof. Jakup Hox-
hén) u angazhua né sgarimin e problemeve
té stratigrafisé té késaj zone dhe sigurisht
edhe té gjeologjisé né pérgjithési.

Mé kryesorja pér té sqaruar ishte marréd-
hénia e Masivit Plagjiogranitik té Trokuzit
me formacionet rrethuese sedimentare.
Lidhur me moshén e plagjiograniteve ka
pasur mendime té ndryshme duke i spostu-
ar nga Paleozoi e deri né Kretak. Kontributi
| stratigrafisé (népérmjet konodontéve) do
té dilte né pah duke sqaruar sé pari karak-

terin e kontaktit midis plagjiograniteve dhe
formacioneve sedimentare pérreth, krye-
sisht gélgeroré, por edhe facie rreshpore.

Nga vrojtimet fushore u arrit né pérfundi-
min se kontakti né fjal€ ishte i karakterit té
nxehté. Kjo do té thoshte se plagjiogran-
itet ishin mé té vonshém se sa sedimenta-
rét e atyshém.

Né kété situaté u morén kampione pér kon-
odonté né prerjen e quajtur Kershi i Kocaje
(fig. 14), ku zhvishet njé pako gélgerorésh
pllakoréhollé. Pér fatin e miré nga kéta
gélgeroré u pérftua forma Pterospatho-
dus amorphognathoides (fig. 14), e cila
vérteton pa médyshje moshén nga fundi i
Silurianit té poshtém —fillimi i Silurianit té
sipérm.

Figura 14. (1,2,3) Plectospathodus amorphognathoides
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Duke vazhduar punén né kété zoné u
morén prova pér konodonté dhe né zh-
veshje té tjera e sidomos né Dobérdol dhe
né Qafén e Ali Celés. Faciet karbonatike té
kétyre zhveshjeve vendosen sipér plagjio-
graniteve dhe né kéta karbonate, ndonése
me ruajtje jo shumé té miré, éshté gjetur
njé Triassospathodus i moshés Permiane.
Pra sipas situacionit gjeologjik té paraqi-
tur dhe marrédhénieve plagjiogranite/
sedimentaré, del se mosha e plagjiogran-
iteve né njé situaté té pérafért ndodhet né
diapazonin Devonian (ose fundii Silurianit)
-Permian.

Sipér facieve karbonatike té Ali Celés ven-
doset transgresivisht seria e famshéme
Luma (ose Verrukano) e cila nuk 1&é mé
shteg pér interpretime té tjera.

Konkluzione “bombastike” ka dhéné fauna
e konodontéve né Zonén e Vermoshit.

a. Rezultatet mé interesante i ka ofruar
prerja e Seferces, e ndodhur afér kufirit me
Malin e Zi. Té gjitha punimet e méparshme
(Gjata Th., etj,1987) gélqerorét e késaj
prerjeje me trashési mbi 120m pér arsye

edhe té ngjyrés rozé dhe té krahasimit
me zhveshje té tilla si ajo e Kgirés, i kané
quajtur me moshé té Han - Bulogut, d.mth
kryesisht Triasik i Poshtém (ose sikurse e
kané quajtur gabimisht Verfenian) - Triasik
i Mesém (deri né Anizian).

Fauna e konodontéve gé rezultoi me bollék
(fig.15) nga provat e késaj prerjeje, vértetoi
njé ndryshim shumé té madh duke dhéné
me shumé saktési moshén Noriane, madje
deri né Retian. Ndryshimi kaq i theksuar i
moshés né kété prerje (nga Han-Bulog né
Norian-Retian) ka gené njé dukuri shumé
e vecanté.

Format konodontike jané té shumta dhe
me ruajtje shumé té miré. Mund té pér-
menden disa nga specie nga poshté — lart
(stratigrafikisht):

- Epigondolella spatulata, E, postera,
Norigondolella steinbergensis, N. halstat-
tensis e pastaj mé lart N. steinbergensis,
N.navicula, Epigondolella abneptis, E.
quadrrata, E. triangularis e shumé té tjera
(fig. 15)

Figura 15. (1) Epigondolella spatulata, (2,3) E.postera, (4) Norigondolella
navicula, (5) N.steinbergensis
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E vecanta plus né kété prerje éshté gjetja e
Oncodella paucidentata né pjesén mé té
sipérme té saj dhe dokumentimi pér heré
té paré i katit Retian.

Né prerjen né fjalé nuk mungojné as
fenomenet e tektonikés qé vérehet né
trashésiné rreth 100 m té saj.

Né ményré té hollésishme kjo prerje éshté
pérshkruar nga autori né njé botim té her-
shém té tij (Meco S., 2005).

Prerja e Seferges konsiderohet si njé nga
bumet mé té fugishém i konstatuar me
anén e konodontéve.

b. Njé prerje tjetér jo shumé larg nga Se-
ferce (po né Zonén e Vermoshit) dhe e pa
trajtuar fare mé paré, éshté prerja e Moja-
nit e karakterizuar veg té tjerave edhe nga
rrudha té shumta. Faciet mé té zhveshura

né kété prerje jané gélgerorét pllakoré,
strallet e tij té mikrorrudhosur fugimisht.
Nga ana stratigrafike jané evidentuar La-
diniani i Sipérm me anén e Budurovig-
nathus mungoensis, dhe mandej mé lart
Karniani me anén e Paragondolella polyg-
nathiformis, P. auriformis, Metapolyg-
nathus nodosus etj., kurse mé lart akoma
né Norian jané evidentuar Epigondolella
triangularis, E. abneptis, E. spatulata,
Misikella hernsteini etj. (fig. 16).

Né kété ményré prerja e Mojanit (fig. 16)
deri né fillim té viteve ‘2000 krejtésisht
memece, dhe e panjohur ka vértetuar pra-
niné koseguente té njé Triasiku té Sipérm
pelagjik, fenomen ky jo vetém me réndési
té konsiderueshme stratigrafike, por edhe
me vlera pér interpretime paleogjeo-
grafike.

Figura 16. (1,2) Paragondolella inclinata, (3,4) P. tadpole

Duke shkuar drejt peréndimit té Al-
banideve, do té flitet pér ndryshimet qé
kané ndodhur nga pérdorimii konodontéve
né Zonen e Mirdités.

Né Zonén e Mirdités kontributi i kon-
odontéve ka gené i réndésishém pér de-
pozitimet triasike pelagjike té cilat kané njé
pérhapje té konsiderueshme.

a. Prerja klasike shumé e njohur éshté ajo e
Han-Bulogut té Kcirés (fig. 17).

Prerja né fjalé éshté e njohur prej shumé
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kohésh gé nga Nopca dhe Arthaberi (1929,
1908, 1911 etj.) me anén e amoniteve.
Futja e konodontéve né pérdorim filloi
nga mesi i viteve ‘90 té shekullit té kaluar
nga autori i kétij punimi né bashképunim
me Departamentin e Shkencave té Tokés
té Universitetit té& Milanos. Lidhur me kon-
tributin e pérbashkét konodonté - ammo-
nite tashmé éshté botuar mé paré (Mut-
toni etj. 1996, 1997) Sidoqofté kétu mé
poshté paragiten katér figura konodontésh
nga kjo prerje. (Mutoni etj. 2005).
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Figura 17. (1,2,3) Paragondolella hanbulogi, (4) Neogondolella shoshonensis

Por kontributi i konodontéve né kété zoné
nuk ka gené vetém pér facien e Han-Bu-
logut (T - T,"). Prerjet ku jané futur kon-
odontét né pérdorim jané disa.

b. E para prej tyre mund té pérmendet ajo
e Pérroit té Kcirés, e ndodhur afér prerjes
klasike té Han-Bulogut, por me marréd-
hénie tektonike. Faciet e prerjes né fjalé
jané karbonatike (gélgeroré pllakoréhollé e
shtresémesém), por edhe silicoré. Trashé-
sia e késaj prerjeje shkon deri 60m. Kon-
odontét gé vértetojné moshén karnian-
noriane jané: Paragondolella polygnathi-
formis, P. tadpole, P. foliate foliate, Meta-
polygnathus slovakensis, Epigondolella
postera etj. (fig.18).

Figura18. Ochardella cf.
multidentata

E vecanta e kétushme éshté se né Kciré nuk
éshté vetém prerja klasike e Han-Bulogut,
por aty shfagen edhe formacione té T,
krejt ndryshe nga té parat. Kjo do té thoté
se kjo situate tektonike éshté e ndérlikuar
dhe ka nevojé pér interpretime

c. Njé tjetér prerje me shumé vlera stri-
grafike e gjeologjike éshté ajo e Mirakés
né aférsi té Librazhdit. Né literaturén
e méparshme kjo prerje éshté konsid-
eruar Triasike né pérgjithési. Futja e kon-
odontéve né pérdorim solli hollési té kon-
siderueshme.

- sé pari prerja nuk éshté Triasike né
pérgjithési, dhe pjesa mé e poshtme e saj
éshté e Triasikut té Mesém dhe pérfagéso-
het nga rreshpe kloritike e pjesérisht Kar-
bonate.

-sé dyti ajo qé éshté mé e réndésishme
éshté deshifrimi i dy kateve té Triasikut
té Sipérm: Karnianit dhe Norianit. Faciet
prerzantuese jané karbonatet shpesh té
ndérthurura edhe me stralle dhe né pjesén
e sipérme jané intensivisht té rrudhosur.
Format (specie) konodontike gé mund té
pérmenden jané:

e pér Karnianin: Paragondolella polyg-
nathiformis, P.auriformis, Metaplogna-
thus nodosus e ndonjé tjetér (fig. 19).

* kurse pér Norianin mund té pérmenden:
Epigondolella triangularis, E. abnep-
tis, E. spatulata, Misikella hernsteini e
ndonjé tjetér.
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Figura 19. (1) Epigondolella abneptis, (2) E. spatulata

d. Sikurse éshté theksuar edhe mé lart
né zonén e Mirdités ka shumé zhveshje e
prerje ku konodontét kané peshé té réndé-
sishme, por né kété kuadér ekziston edhe
njé rast tjetér i vecanté, ai i Grykés sé
Vanave drejt zonés sé Korabit (n/zona e
Gjallicés). Triasiku i Gjallicés né pérgjithési
éshté shtresétrashé e neritik dhe pranohet
sii(T,), por jo kudo éshté késhtu.

Gjaté rrugés automobilistike drejt Kukésit,
né buzén e lumit té Topojanit (ose Lumés?)
zhvishet njé pako disa metroshe gélger-
orésh shtresé mesém e ndérthurur me
efuzivé (jo fort e trashé) (Mego S., 2010).
Pikérisht né tavanin e kétyre gélgeroréve
e né kontakt me ata neritiké u gjet Budu-
rovignathus diebeli, formé tipike e tavanit
té Ladinianit. Pra ajo qé ka réndési éshté
se Triasiku i strukturés sé Gjallicés nuk
éshté vetém i (T,). Vec késaj né anén e
majté (sipas rrjedhjes sé lumit) zhvishen
edhe faciet e Han-Bulogut me prezantimin
e Triassospathodus homeri, formé tipike e
bazés sé Anizianit. Pra nga kéto té dhéna
rezulton se struktura e Gjallicés nuk ndér-
tohet vetém nga gélgerorét neritiké té (T,),
por pjesé té prerjes jané edhe gélgerorét e
karakterit té Han-Bulogut e madje edhe té
Ladinianit efuzivo-karbonatik.

Kéto té dhéna kané vleré edhe pér njé in-
terpretim paleogjeografik té késaj N/Zone.

e. Njé ndér prerjet e fugishme té késaj zone
dhe e studiuar shumé vite mé paré nga
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autori éshté ajo e Linit, né aférsi té Pogra-
decit. Facialisht kjo prerje nga pamja éshté
e ngjashme me até té Kgirés, por edhe me
karakteristika té vecanta. Karbonatet qé
zhvishen kétu ose jané shtresé — hollé e
mesém ose (sidomos né pjesén e poshtme)
jané té karakterit copézor qé ndryshe jané
quajtur debris — flow. Pjesa mé e madhe e
prerjes (> 40m) éshté e moshés sé Anizi-
anit té Poshtém — té Mesém (Egjejan, Bi-
tinian e deri né Pelsonian).

Fauna e konodontéve gé ka vértetuar kéto
mosha ka géné e bollshme dhe me ruajtje
té miré.

Njé ndér format mé té shumta (e gjetur né
shumé prova) éshté Chiosella timorensis
dhe bashké me té jané ndeshur:

- Triassospathodus homeri, T.spathi,
Neogondolella regale, Paragondolella
bulgarica, P. bifurcate, P. hanbulogi, Gla-
dygondolella tethydis, Nicoraella kockeli e
shumé forma té tjera.

Gjaté prerjes, mbas njé intervali té mbulu-
ar (rreth 3-4m) zhvishet njé pako 10 metro-
she gélgerorésh nyjoré dhe stralle diagjen-
etike. Kjo pako éshté e varfér né konodonté
por sidoqofté aty jané ndeshur:

- Neogondolella constricta cornuta, Para-
gondolella excels dhe afér majés sé prerjes
éshté ndeshur Triassospathodus newpas-
sensis (fig.20).

Fauna e sipérpérmendur shtrihet nga Aniz-
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iani i Sipérm deri né Ladinian, por nuk pér- munguar térésisht, me pérjashtim té
jashtohet edhe fillimi i Karnianit (?). ndonjé fragmenti amoniti i gjetur nga Prof.

Né té kaluarén t& dhénat faunistike kang V- Melo.

Figura 20. (1,2) Chiosella timorensis, 3,4- Nicoraella germanica

Né zonén e Mirdités jané studiuar edhe Magjypit, Maknorit, Lunikut, etj. Pér té
shumé prerje e zhveshje té tjera, ku kon- mos e ngarkuar mé shumé materialin, nuk
odontét gjithashtu kané pasur peshé té po jepen speciet e konodontéve pér se-
réndésishme. Té tilla jané prerjet e Qer- cilén prej tyre (fig.21).

retit, Kishaxhi, Porav, Miliska, Prroi i

Figura 21. (1) Neogondolella bulgarica, (2) Mockina bidentata, (3) Epigondolella primitia, (4,5)
Epigondolella, bidentata, (6) Misikella hernsteini
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Duke dalé nga zonat e brendshme dhe esa pothuajse e ploté e silicoréve
duke shkuar drejt peréndimit t& Al- snodontét kané vértetuar moshén e

banideve, né zonat e jashtme té tyre, sé
pari zona qé éshté prekur mé tepér éshté
ajo e Cukalit.

a. Né kété zoné prerja mé tipike éshté ajo
e Fesekut.

E vecanta e saj éshté se depozitimet tria-
sike vendosen me diskordancé mbi gélqer-
orét brekciozé me fragmente fuzulinidésh
té Permianit (?).

Triasiku pérfagésohet nga gélgeroré plla-
koré- hollé - mesém né té cilét vec té tjer-
ave ndeshen edhe bivalvoré pelagjike, njé
tregues ky i kushteve detare pelagjike. Njé
tjetér vecori e késaj prerjeje éshté mung-

Norianit té poshtém (?) — té mesém dhe
nga format karakteristike mund té pérmen-
den:

- Norigondolella navicula, N. steinbergen-
sis, N. hallstattensis, Epigondolella pos-
tera, E. abneptis et;j. (fig. 22).

Trashésia e prerjes éshté rreth 60m dhe né
ményré té hollésishme éshté pérshkruar né
punime té méparshme té autorit (Mego S.,
2005). Pak mé né veri té Fesekut ndodhet
njé prerje relativisht jo potente — ajo pér-
roit té Pikut e pérfagésuar nga gélgeroré
mé tepér né té kafté, por me konodonté té
ruajtur shumé miré. Mosha éshté Ladinia-
no-Karniane.

Figura 22. (1) Norigondolella navicula, (2,3) Mockina postera

b. Ndér prerjet e veganta éshté ajo e
Omaraj me trashési rreth 90 m, por nga
kéto mé shumé se 70 m jané shkémbinj
efuzivé. Né pjesén mé té poshtme té tyre
ndeshen linza gélgerorésh, né té cilat éshté
gjetur Neogondolella bulgarica, Paragon-
dolella hanbulogu dhe P. bifurcata.t e
moshés Aniziane. Pjesa mé e sipérme e
prerjes pérfagésohet edhe nga gélgeroré
pllakoréhollé pelagjiké, por edhe nga nyje
e ndérshtresa silicorésh. Pra e veganta

e késaj prerjeje éshté se me anén e kon-
odontéve éshté dhéné diapazoni moshor
nga Aniziani, Ladinian(?) e mé tej Karnian
e akoma mé tej Norian. Si forma gé vérte-
tojne Karnianin jané:

- Paragondolella polygnathiformis, P.au-
riformjis, P.foliata foliate, kurse mé lart
pér Norianin jané gjetur: Metapolygna-
thusn primitius, Epigondolella spatulata,
E.abneptis, E. multidentata, E.postera et;j.
(fig.23).

Figura 23. (1) Paragondolella foliate, (2) P.polygnathiformis-P.noah, (3)
Epigondolella abneptis
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c. Njé prerje tjetér e késaj zone gé ka ofru-
ar konodonté té réndésishém éshté ajo e
Ndérgurasit.

Prerja né fjalé éshté e moshés Ladiniane -
Karniane(?)— Noriane e poshtme —mesme.
Faciet kryesore jané kryesisht gélgerore
pllakoré, por edhe brekgiozé dhe arrijné
trashésiné rreth 120m.

Fauna konodontike vértetuese éshté e pér-

fagésuar nga:

-Budurovignathus diebeli, Gladigondolel-
la G. malayensis (té dyja Ladinian) dhe
mé lart Norigondolella steinbergensis, N.
navicula, Metapolygnathus slovakensis,
Epigondolella postera, E. abneptis etj., qé
vértetojné moshén nga Karniani e deri né
Norian té Mesém (fig.24).

Né studimet e méparshme kéto té dhéna
nuk ekzistonin fare.

Figura 24. (1) Metapolygnathus slovakensis, (2) Epigondolella bidentata

d. Njé prerje shumé e bukur e késaj zone
éshté ajo e Zbugit, me trashési rreth
115m. Faciet dominuese jané rreshpet, tu-
fitet, radiolaritet, gélqerorét pllakoréhollé,
fragmente té debri flow et;.

Fauna e dokumentuar e konodontéve fillon
nga Anizian i Poshtém (Triassospathodus
germanicus), Paragondolella bifurcate, P.
hanbulogi, P. bulgarica, Nicoraella kock-
eli, etj (Anizian i Sipérm) (fig.25), Paragon-
dolella polygnathiformis (Karnian) dhe pér

Norianin prezantohen Metapolygnathus
pseudoechinatus, Norigondolella stein-
bergensis et;.

E gjithé prerja né fjalé mé pérpara ka gené
e pa deshifruar stratigrafikisht, nominuar
vetém si Triasike dhe kaq.

Né kété zoné sigurisht ekzistojné edhe
prerje té tjera ku jané béré deshifrime té
réndésishme me anén e konodontéve. Té
tilla jané Ura e Shtrenjté, Katundi Vjetér
(né aférsi té Rubikut) etj.

Figura 25. (1) Paragondolella tadpole, (2,3) Epigondolella primitia

113



Bul. Shk. Gjeol. (Nr. 1/2020)

Mego S.

Duke ecur drejt peréndimit té Albanideve
kalohet né até gé quhet Zona Krasta.

Né punime té méparshme (Meco & Aliaj,
2000) zona Krasta éshté ndaré si njési tek-
tono - paleogjeografike mé vete, ve¢mas
nga zona e Cukalit. Argumentimi pér njé
ndarje té tillé éshté dhéné né punimin e
sapo pérmendur.

a. Prerja kryesore e studiuar né kété zoné
me anén e konodontéve éshté ajo e Gurit
te Zi (Mego, S., 1999; Muttoni et al., 2005)

Né punimin e dyté té sapo cituar ka patur
dy objektiva: manjetostratigrafia dhe bio-
stratigrafia. Studimi manjetostratigrafik
éshté realizuar né bashképunim me De-
partamentin e Shkencave té Tokés (Univer-
siteti i Milanos).

Prerja né fjalé facialisht pérfagésohet krye-

sisht nga gélgeroré pelagjiké shtreséhollé —
mesém dhe pjesérisht nga silicoré.

Nga ana moshore jané diferencuar Karniani
(me nénkatet e tij) dhe Noriani (gjithashtu
me dy nénkate). Konodontét jané té shum-
té dhe me ruajtje shumé té miré.

Pér Karnianin mund té pérménden: Para-
gondolella polygnathiformis, P. tadpole
P.tadpole - P.noah, P. noah et;.

Pér Norianin mund té jepen: P. noah -
P.carpathica, Metapolygnathus nodosus,
Epigondolella primitia, E. abneptis, E.
abneptis - spatulata, E. multidentata et;j.
(fig.26).

Padyshim polariteti magnetik né kété pre-
rie éshté me shumé vleré jo vetém pér
kété prerje, por pér Triasikun e vonshém
né pérgjithési né rang global.

Figura 26. (1,2) Paragondolella polygnathiformis, (3) P.tadpole, (4) P.noah, (5)
P.polygnathiformis, (6) Metapolygnathus nodosus,7-Epigondolella primitia, (8)
E.abneptis
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b. Prerje tjetér e késaj zone éshté ajo e Kar-
més.

Facialisht prerja né fjalé dominohet nga kar-
bonate, nga gélqeroré pllakoréhollé e deri
né masivé, kurse né bazén e saj prezanto-
het nga gélgeroré shtreséhollé-mesém me
pérmbajtje bivalvorésh pelagjiké. Moshat
e konstatuara jané Ladiniani i dokumen-
tuar nga prania e Paragondolella foliate
inclinata dhe mandej Karniani i dokumen-

tuar nga;

- Paragondolella tadpole,
P.polygnathiformis, dhe P. auriformis (fig.
27).

MEé pérpara prerja e Karmés ose nuk ishte
trajtuar fare, ose ishte menduar si thjesht
triasike.

Pjesa mé e sipérme e prerjes pérfagésohet
nga radiolarite té Jurasikut, kurse Trashésia
konodontike e prerjes arrin mbi 30m.

Figura 27. (1) Paragondolella tadpole,

Kontributi dhe pesha e konodontéve né
stratigrafiné e Shqipérisé nuk éshté vetém
né prerjet e lartpérmendura, por edhe né
shumé zhveshje e pika té tjera té kétyre zo-
nave, gjetja e té cilave ka ndihmuar shumé
né sqarimin e situatave té ndryshme gje-
ologjike.

ZONA E ALPEVE SHQIPTARE

Kjo zoné ka térhequr vémendjen jo vetém
té autorit té kétij shkrimi, por edhe té njé
bashképunimi mbi 20 vjecar me Departa-
mentin e Shkencave té Tokés té Univer-
sitetit té Milanos e sidomos me Profesorin
e shquar té atij departamenti Maurizio
Gaetani, por edhe me specialiste té tjeré
té shquar si Alda Nicora, Giovanni Muttoni
etj.

Bazuar né karakteristikat faciale e jetésore
té gjallesave konodontmbartése, sigurisht
gé vémendja ka gené e pérgendruar né N/
Zonén e Valbonés. Eshté punuar gjaté né
territorin e Thethit e té Lumit té Shalés,
por shumé mé tepér né trevén e Dukagjinit
gjaté rrjedhjes sé lumit Kir e pérreth tij.

(2) Paragondolella folliata inclinata

a. Ndér prerjet e para gé éshté studiuar
me imtési ka gené ajo e Ndérlysaj (njé
fshat tepér piktoresk né bregun e djathté
té lumit té Shalés e me njeréz té mrekul-
lueshém).

Prerja e botuar edhe vite mé paré (Mtton
et al. 1997) facialisht karakterizohet nga
prania e Han - Bulogut, mandej nga gélger-
oré nyjoré té té ashtuquajturit fm.Gjuraj
dhe mé sipér pérséri nga gélgerorét e Han-
bulogut. Nga ana moshore me anén e ko-
nodontéve (por jo vetém) éshté vértetua
prania e Anizianit (Palsonianit - Anizian i
Mesém) dhe né krye e llirianit (Anizian i
Sipérm).

Konodontét kryesoré kané géné:

- Paragondolella bulgarica, P. bifurcate,
P.budurovi, P.hanbulogi, P.praeszaboi,
Triassospathodus germanicus, Nicoraella
kockeli, Neogondolella cornuta, Paragon-
dolella liebermanni e mijaft té tjera (fig.
28).

Nga piképamija sistematike e konodontéve
por edhe ajo faciale, prerja e Ndérlysajve
éshté gati identike me até té Kgirés.
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Figura 28. (1) Paragondolella excelsa, (2) Neogondolella cormuta, (3)
Neogondolella bifurcata

b. Né aférsi té Qendrés turistike té Thet-
hit éshté kryer njé prerje shumé e réndé-
sishme. Ajo u realizua me spostime pér ar-
sye té relievit té aksidentuar dhe arrin deri
né trashési 500m. Nga ana litostratigrafike
kétu fillohet me Fm. Gjuraj (me trashési
rreth 40m) (shih Gaetani et al., 2015) dhe
mé sipér vjen facia e njohur me emrin Bu-

chenstein, e pérhapur sidomos né Alpet
Jugore té Italis€, né Dinaridet etj. Trashésia
e késaj facieje shkon deri né >80m dhe nga
ana moshore i pérket Ladinianit e vértetu-
ar nga prania e Nicoraella kockeli,, Para-
gondolella bifurcate, P. hanbulogi, Pilam-
mina densa et;.

Figura 29. (1) Neogondolella bifurcate, (2) Paragondolella liebermanni, (3)
Nicoraella kockeli, (4) Budurovignathus diebeli
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MEé lart né prerje vjen Fm. potent i Thehit
me trashési mbi 300 m dhe me moshé té
Ladinianit té Sipérm. Faciet né pérgjithési
jané karbonatiko shtresé hollé, shpesh
edhe té tipit slumping. E gjithé pre-
rja pelagjike e Thethit né pjesén mé té
sipérme (né tavan) té saj kalon tashmé né
facie neritike tip dolostone gé pa dyshim
i pérkasin Triasikut té Sipérm. Nga format
mé tipiken pérfagésuese té konodontéve
gé kané vértetuar Ladinianin mé té Sipérm
jané: Budurovignathus diebeli, B. mun-
goensis etj. (fig. 29).

c. Njé ndér prerjet e réndésishme té Zonés
sé Alpeve éshté ajo e Gjurajve (né aférsi té
fshatit Gjuraj).

Nga ana moshore shfagen Olenekiani, An-
iziani dhe mé pak Ladiniani. Formacioni
mé i poshtém éshté Fm.Palan, i cili i pér-
ket Olenekianit edhe Anizianit. Ky forma-
cion prezantohet me dy gjymtyre: 1 dhe
2. Né bazén e gjymtyrit 1 dalin kryesisht
konglomerate, kurse mé lart kalohet né
rreshpe, mergele silicoré e deri né gélger-
oré nyjoré, gé i takojné mé tepér gjymtyrit
2.

Fm. mé i zhvilluar éshté | ashtuquajturi Fm.
Gjuraj me tre gjymtyré dhe arrin trashési-
né 125m. Né kété Fm. dominojné gélger-
orét nyjoré, por edhe kalkarenite e lloje té
tjera shkémbinjsh.

Sipér Fm. né fjalé pérhapet facia “Buchen-
stein” e pérfagésuar nga gélgeroré nyjore
dhe silicore. Ky term (facia né fjalé) nuk ka
gené i njohur né literaturén stratigrafike
shqiptare, por emértimin dhe pérhapjen e
ka marré nga Alpet Jugore té Italis€, Aus-
trisé, Dinaridet etj. Trashésia e késaj facie
né kété prerje arrin deri né >70 m. Kufijté
stratigrafké té saj jané té paqarté, por sido-
gofté mendohet se mé tepér i takon bazés
sé Ladinianit.

Sipér késaj facieje vendoset njé pako e hol-
|é dolostonesh, gé mandej kontakton me
gélgerorét masivé dolomitiké (dolostoné
masivé) té Triasikut té Sipérm.

Konodontét jané dominant né Anizian
dhe kryesisht pérfagésohen nga: Paragon-
dolella bifurcate, P. bulgarica, P. hanbu-
logi, Nicoraella kockeli, Triassospathodus
germanicus etj. Por ne keté prerje jané té
shumté edhe pérfagésuesit e mikrofaunés
e sidomos Meandrospira pusilla, M. di-
narica et;.

Né pjesén e sipérme té facies Buchenstein
ka gené me shumé réndési gjetja e Budu-
rovignathus diebeli, B.mostleri dhe Para-
gondolella foliate inclinata (fig.30).

Né té gjitha botimet e méparshme prerja
e Gjurajve paleontologjikisht ka gené e pa
deshifruar dhe éshté folur thjesht pér njé
Triasik té Mesém.

Figura 30. (1) Paragondolella hanbulogi, (2) Nicoraella kockeli, (3)
Paragondolella bifurcata, (4,5) Budurovignathus mungoensis
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d. Qershia mbi torté né Zonén e Alpeve
éshté Prerja e POGUT.

Ky emértim dhe vlerésim pér prerjen né
fjalé jepet pér faktin sepse pikérisht kétu
dokumentohet pér heré té paré Permiani
dhe lidhja e tij me Triasikun (fig. 31).

Prerja né fjalé ka gené objektivi i studi-
meve tona pér evidentimin e késaj moshe
dhe mundésisht edhe i marrédhénieve me
Triasin. | vetmi informacion mbi praniné e
Permianit né kété zoné éshté ai i vitit 1981
nga A. Pirdeni mbi praniné e Hemigordius
renzi.

Trashésia reale e késaj prerje i kalon 200m
dhe éshté ndjekur gjaté anés sé majté té
lumit Kir, gjaté rrugés automobilistike qé
shkon pér né Plan.

Gjeologjikisht ajo né bazén e saj kontakton
tektonikisht me rreshpet e Zonés sé Cuka-
lit.

Faciet gé shfagen dhe jané ndjekur hap
pas hapi jané rreshpet argjilore, mergelet,
gélgeroré té ndérthurur me mergele dhe
argjila, kalkarenite, por edhe konglomer-
ate. Gélgerorét pllakoré hollé gé jané edhe
mé interesanté pér konodontét jané té
rrallé.

Né pérgjithési né evolucionin e tyre (Kem-
brian — Triasik), gjaté Permianit gjallesat ko-
nodontmbartése kané gené né krizé (Mego
S., 2011). Duke pasur parasysh kété dukuri
globale, grupi yné i punés ka gené tepér i
kujdesshém pér evidentimin e gélgeroréve
pllakoré hollé ku mund té ndeshnim edhe
konodontét. Kjo pér arsyen e vetme sepse
vetém ky grup fosilesh mund té hidhte
drité mbi praniné ose jo té Permianit.
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Pikérisht konodontét u gjetén né tre
prova té gélgeroréve pllakoré hollé dhe
pérfagésohen nga: Mesogondolella oma-
nensis, Jinogondolella sp.,J. altudaensis e
ndonjé tjetér (pércaktime té Prof. Ch. Hen-
derson, Universiteti i Calgary i t, Kanada).

Format né fjalé kané vértetuar pér heré té
paré praniné e kateve Roadian, Wordian
dhe Capitanian, té cilét gé té tre i pérkasin
seksionit té Guadalupianit, pra Permianit
té Mesém.

Por krahas konodontéve népérmjet mik-
rofacieve jané ndeshur edhe alge té gru-
pit Tubiphytes dhe incertae sedis té tjera.
Ndeshen gjithashtu edhe foraminiferé (jo
té grupit té fuzulinideve) si Climacamina,
Textularia, Hemigordius renzi etj. Fuzulin-
idet né pérgjithési kané gené té rrallg, por
nukéshté se kané munguar fare (jané gje-
tur p.sh. Neoschwagerina sp., Verbeekina
sp., Afghanella tumida etj.). Por sigurisht
ato qé pércaktuan Permianin e kétushém
jané konodontét. Né kété ményré né zo-
nén e Alpeve Shqgiptare éshté dokumentu-
ar prania e sistemit Permian (madje Perm-
ian i mesém). Sistemi Permian me facie
detare éshté vértetuar vetém né kété zoné
té Albanideve dhe nuk éshté i pranishém
(té paktén deri sot nuk éshté vértetuar) né
asnjé zoné tjetér.

Litostratigrafikisht prerja e Pogut ndér-
tohet kryesisht nga formacioni i Pogut
(Gaetani M., et al. 2015), kurse né pjesén
e sipérme té prerjes formacioni éshté i pa
pércaktueshém. Permiani né tavanin e vet
né kété prerje kontakton me njé Triasik
konglomeratik, i cili nuk pérmban fosile.
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Figura 31. (1, 2, 3) Mesogondolella omanensis, (4) Jinogondolella sp., (5, 6,
7, 8) Jinogondollella altudaensis

Né figurén e méposhtme (fig.32) tregohet skema e zonave gjeologjike , ku éshté zbatuar
analiza konodontike
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PERFUNDIME kropaleontologjike me té gjitha pajisjet
1. Pérfundimi kryesor nga ky studim éshté e nevojshme né FGIM pér ti shérbyer
se konodontét jané njé grup nga mé té giithé vendit.
réndésishmit pér stratigrafiné pér dia- 4. Duhet té ruhen me kujdes té gjitha
pazonin moshor Ordovikian — Triasik. koleksionet e grumbulluara deri sot nga
2. Né t& ardhmen duhet té pérgatiten té autori i kétij studimi dhe té vihen né
paktén dy specialisté té rinj; njéri pér pérdorim té specialistéve té ardhshém.
depozitimet Paleozoike dhe tjetri pér 5. Té gjitha koleksionet e faunés sé kon-
ato Triasike. Pérgatitja e tyre duhet té odontéve te mbledhura dhe pérpunuar
inkuadrohet né fushén e paleontologjisé gjaté mé shumé se 30 vjet puné té au-
dhe kjo mund té realizohet jashté ven- torit, ndodhen né Kabinetin e Paleon-
dit. Vendet mé té pérshtatshme pér tologjisé né Fakultetin e Gjeologjisé dhe
kété géllim jané Italia, Gjermania dhe té Minierave (FGJM).
Austria, pa pérjashtuar edhe vende t& ¢ y&to koleksione mendoj se jané njé pa-
tjera, qé kané njé tradité te gjaté né kété suri e cmuar pér brezat e ardhshém e
fushé. sidomos té atyre gé mund té vazhdojné
3. Pér realizimin e studimeve té tilla duhet studimin e kétyre fosileve.

té funksionojé laboratori i analizés mi-
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CONODONTIC “REVOLUTION” IN STRATIGRAPHY

Selam Meco

The study of conodonts in Albania began
in the second half of the 1970s of the last
century, by the author of this paper mainly
for the needs of compiling the geological
map of Albania. The stratigraphic value of
conodonts is very large (they are also com-
pared with Ammonites in terms of their
value) and for this reason, we have called
their application a “revolution”.

The geological zones where the need to
study the conodonts was greatest were the
internal ones (Korabi, Mirdita, Gashi), but
also external ones such as Vermoshi, Alba-
nian Alps, Cukali, as well as Krasta. The de-
posits where the study of these fossils was
required were those of Paleozoic and Trias-
sic, because, as it is known, the lifespan of
conodont-bearing creatures was from the
Cambrian to the Triassic, (not later).

The author’s efforts have been more fo-
cused on the Korabi Zone, where the lack
of other fossils was almost complete. The
first sub-zone (of the Korabi Zone) was that
of Kollovozi. The presence of the Ashgilian
stage (the uppermost Ordovician) was first
documented by the conodonts and with
this finding, it was argued that below this
level there should be documented in the
future other ages of the Paleozoic. Within
this sub-zone is also the structure of Soro-
kol Mountain, where the presence of Pri-
dolian (uppermost Silurian) was confirmed
for the first time by means of conodonts
(Kockelella variabilis...).

One of the most important discoveries was
the documentation of Frasnian (D,) in the
so-called tectonic window of Borje (near
Shishtavec) which, by mistake in the past,
due to lack of fossils, was given the age
of Permian. All three of these arguments
in the mentioned zone were discovered
for the first time by means of conodonts.
These are certainly not the only ones, but |
believe it is not necessary to mention them
all.

The other subzone where the conodontic
analysis has been successful, is that of the
Korabi Mountain. The application of con-
odonts in this area starts with the Bjeshka e
Sheut and then continues with the section
of Avdanica, with that of the Rebie with
the Rrafshi i Korabit with the Slope and
the limestone range of Korabi Mountain,
and finally with the Fusha e Panaireve near
the Albanian-North Macedonian border.
Based on the fauna of the conodonts, the
scaly tectonic character of this structure
has been confirmed. The age argument
in some of these sections (Bjeshka e She-
hut, Avdanica, Rebie, Rrafshi | Korabit) is of
the Middle-Upper Triassic, at a time when
in the previous geological literature, due
to lack of fossils, all these sections were
presented as Paleozoic. Korabi Mountain
itself in the complex, including the Fusha
e Panaireve is documented (always accord-
ing to the conodontic analysis) mainly as
Devonian from (D,) to (D,). Based on the
numerous identifications of conodonts
in the above-mentioned structures, the
dominant genera have been Polygnathus,
Palmatolepis, and many others.

The conodonts found in all these sections
have been abundant and relatively well
preserved. All conodontic material is pho-
tographed and processed in Milan and Vi-
enna.

The third subzone of the Korab Zone is that
of Muhur - Caje. In this sub-zone, the spici-
est sections, where the conodontic analy-
sis was applied, are that of Miravec, Kalis,
Muhur-Bufli, and some others. The most
interesting was the section of Miravec, in
which the ages from the Upper Silurian
to the Lower and even Middle Devonian
came out. In addition, at the Muhur-Bufel
section towards Selishta, the presence of
(T,) (Carnian) was confirmed for the first
time, which gives an argument for paleo-
geographical interpretation. In the Kalis
section, it was proved that the section is
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constructed from Lohkovian-Pragian (Low-
er Silurian) deposits and is transgressively
superimposed by the well-known Luma
series (Verrukano). In many of the above-
mentioned sections, of course, there are
also tectonical phenomena, ascertaining
cases of inverted formations, but through
this analysis, these cases have also been
clarified.

The Inner geological zone that has under-
gone conodontic analysis is that of Mirdi-
ta. The sections of this area that have been
studied and have given very interesting
results are numerous. Among them can be
mentioned the famous section of Kcgira and
then Miliska, Miraka, Lini, Qerret, Kishax-
hi, and many others. The ages verified in
the context of these sections are within
the Triassic system starting from Spathian
(Lower Triassic) to Carnian or even Norian
(Upper Triassic). The amount and storage
of conodonts obtained from these sections
are abundant and, in many cases, very
pleasing. The dominant genera have been
Paragondolella, Triassospathodus, Epig-
ondolella, Misikella, and many others. In
the illustrations that accompany the mate-
rial in Albanian, there are many photos of
these sections.

The other Inner Zone is Gashi. In this zone,
the spiciest problem has been that of the
relations between the Plagiogranitic Mas-
sif of Trokuzi and the sedimentary forma-
tions around it. Conodontic analysis of the
surrounding rocks confirmed the last age
of the Lower Silurian - the beginning of
the Middle Silurian (Pterospathodus amor-
phognathoides). Noting that the contact
between plagiogranites and sedimentary
rocks where conodonts were found, is of
a hot nature, to some extent the age of
plagiogranites was confirmed. The discov-
ery of conodonts in this area has been a
considerable success because previously
there were almost not found paleontologi-
cal data.

Walking towards the outer zones of the
Albanides, the first that is included in the
study and that has been almost dumb
from the paleontological point of view is
the Vermoshi zone. Two have been the
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sections of this area that have completely
changed the situation: the section of Sefer-
¢e and that of Mojan. First, that of Seferge,
simply due to external similarity, has been
misinterpreted with the age of Han - Bulog
(T,). The Conodonts confirmed the Norian,
even Rhaetian (T,) age. The dominant ge-
nus has been Epigondolella, but also many
others. The other section, that of Mojan
(which had not previously provided any pa-
leontological records) also resulted in (T,),
but rather Carnian.

The further Outer zone of the Albanides
is that of the Albanian Alps In this zone,
there was the Permian / Triassic range, for
which, especially for Permian, there were
no (or were sporadic) data. The study of
this area has been done for a long time
(over 20 years) in close collaboration with
the Department of Earth Sciences of the
University of Milan. The most valuable was
the documentation of the Middle Permian
with many conodonts, especially of the se-
ries of the genus Jinogondolella.

Another zone studied by means of con-
odonts was that of Cukali (its Triassic de-
posits). Here too, the sections have been
numerous (Fesek, Zbuqg, Ndérguras, Ura e
Shtrenjté, etc.). The Triassic of these sec-
tions is typically pelagic and has provided
rich conodontic fauna.

It was further passed to the Krasta Zone,
the main sections of which were that of
Guri i Zi and that of Karma. The first (Guri
Zi)) has been studied not only biostrati-
graphically, but also magnetostratigraphi-
cally. On the basis of abundant conodonts,
the section age turned out to be Carnian-
Norian with the dominant genus Epigon-
dolella, but also many others.

Finally, the section studied by means of
conodonts (of the same zone) is that of
Karma. On the basis of conodonts, this sec-
tion also resulted in the Carnian age (Para-
gondolella, Epigondolella, etc.).

In this way, the author of this study has
concluded that the stratigraphic value of
the conodonts in the Ordovician-Triassic
range is considerable and therefore their
study should continue in the future.






