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NIVELE TE BERIASIAN-VALANZHINIANIT NE PJESEN E POSHTME TE PLATFORMES
KARBONATIKE TE MALIT TE SHENJTE

Andreea Uta"

ABSTRACT

Ky artikull paraget rezultatet paraprake té studimit biostratigrafik dhe mikrofacial té
gélgeroréve té prerjes sé Malit té Shejntit (zona e Mirdités). Foraminiferet bentike dhe
“mikroproblematikat” (organizma mikrobiale) jané pérbérésit kryesoré té mjediseve riforé
dhe platformave karbonatike té Kretakut té Poshtém. Eshté provuar gjithashtu se ato jané
té njé réndésie té vecanté pér zonimin e tyre. Duke qené njé pérzierje e elementeve tipike
té mjediseve té cekéta (foraminiferet dhe mikroproblematikat) dhe elementéve tipike té
mijediseve té thella (calpionelide-ve), microfaciet e pérshkruara né kété studim jané tipike pér
gélgerorét allodapiké (turbidité). E gjithé prerja mund té interpretohet si sedimente té shpatit
dhe rriedhje té shpatit. Né bazé té bashkéshogérimeve té foraminiferéve, algave dhe té
kalpionelidéve, mosha e kétyre depozitimeve éshté pércaktuar si e Beriasian-Valanzhinianit
duke paragqitur té dhéna té réndésishme pér praniné e niveleve té Beriasian- Valanzhinianit né
pjesén mé té poshtme té platformes karbonatike té Malit té Shenjté.

Fjalé Kyg¢: mikrofacies, strukturé mikobiale, foraminifere, alga gelqerore, kalpionelide,

beriasian - valanzhinian, Mali i Shejnté, Zona Mirdita.

HYRIE

Studimi i gjeologjisé sé depozitimeve té
moshés Jurasiko-Kretake dhe Kretake, te
cilat shtrihen gjerésisht mbi ofiolitet dhe
mbulesen e tyre parésore sedimentare,
ka réndési te madhe pér té rindertuar
historine e evolucinit gjeologjik té Zonés
Mirdita. Interpretimet gjeologjike regjionale
tepér té ndryshme gé jepen nga mijaft
studiues, shtrojné nevojén e thellimit té
studimeve gé do té ndihmonin né krijimin
e njé mundésie sa mé té besueshme té
evolucionit té késaj zone.

HISTORIKU | STUDIMEVE GJEOLOGJIKE TE
MALIT TE SHENJTE

Shumica e studimeve (Peza et al. 1981,
1983, Peza&Marku 2002, Xhomo et al.
2002, 2005), strukturén gjeologjike té
depozitimeve karbonatike té Malit té
Shenjtit e kané trajtuar si njé pjesé té njé
platforme té gjeré, me moshé Baremian-
Aptian, me shtrirje transgresive mbi
depozitimet jurasiko-kretake té flishit Firza

ose mbi ofiolitet dhe mbulesen e tyre
sedimentare parésore.

Gawlick et al. (2008) dhe Schlagintweit
et al. (2012), moshen mé té vjetér té
platformés karbonatike té Malit té Shenjtit
e pranojné si té Aptianit dhe gabimisht
flishin Firza té Jurasiko- Kretakut, né pjesén
veriperendimore dhe perendimore té
Malit té Shenijtit, e trajtojné si t& moshés
Bathonian-Oksfordiane.

Artikulli ge e paragesim sjell té dhéna té
réndésishme pér praniné e niveleve té
Beriasian- Valanzhinianit né pjesén mé té
poshtmé té platformés karbonatike té Malit
té Shenijtit.

NDERTIMI GIEOLOGJIK | ZONES

Ofiolitet e zonés Mirdita pérfagésojné
mbetje té litosferés oqeanike Triasike dhe
Jurasike, me ruajtjen mé té miré né gjithé
brezin Dinarid-Albanid-Helenid té sistemit
orogjenik alpin. Mbulesa sedimentare
parésore e ofioliteve, gjaté zgjerimit deri
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né mbylljen e pellgut ogeanik té Mirdités,
pérfagésohet nga silicoré radiolaritiké té
Jurasikut té mesém (Marcucci et al., 1994,
Prela 1996, 2000) dhe melanzhi “blloge né
matriks”, “Simoni” i Jurasikut t& mesém-
té sipérm: Kallovian-Oksfordian i poshtém
(Xhomo et al. 2002, Kodra& Hoxha 2019).
Pas mbylljes se basenitogeaniktéMirdités,
depozitime té Jurasikut té sipérm, Jurasiko-
Kretakut dhe Kretakut, mbulojné ofiolitet
dhe mbulesen e tyre sedimentare parésore.
Né Shqipéri, déshmi e depozitimeve té
Jurasikut té sipérm éshté vetém njé shfagje
e kufizuar né rajonin e Kurbneshit, ku
brekgie me cop ate Kimerixhianit jane te
ridepozituara ne flishin Firza te Tithonianit
te siperm-Beriasianit (Gawlick et al.2008.
Schlagintweit et al.2012). Depozitime te
Jurasikut té Sipérm jané dokumentuar nga
Elezaj&Kodra (2008), Kodra et al., (2009),
Sukaj (2016) né rajonin Volljak-Guri i Zi, né
Kosové. Formacioni i melanzhit “Simoni”
dhe peridotitet e obduktuara mbi té,
mbulohen me mospajtim sktrukturor
nga brekgie ofiolitike dhe nga silicorét
radiolaritiké. Copéza té Oksfordian-
Kimerixhianit dhe né vijim flishi “Valljahu”
i Kimerixhian- Titonianit. Depozitimet
e flishit “Firza” té Titonianit té sipérm-
Valanzhinianit pérhapen gjerésisht né
zonén e Mirdités dhe perfshijné edhe
rajonin e studiuar prej nesh (Fig.1), (Melo
et al., 1971, Meco et al 1975, Peza et al.,
1983, Gawlick et al., 2008, Uta 2018).
Depozitimet e Kretakut pérgjithésisht
shtrihen transgresvisht mbi formacionet e
poshtéshtruara (Peza et al 1981., Xhomo
etal.,, 2002, 2005).

PRERJA SHENJTI 1 (SHELBUMI)

Prerja e Shentit 1 eshte kryer ne vargmalin
e Shenjtit, né veri té majés sé Shélbumit,
né buzé té rrugés automobilistike, né aférsi
té fshatit Nénshejt. Né dallim me situatat
gjeologjike té zakonshme, ku depozitimet
kretake shtrihen transgresivisht mbi
depozitimet e flishit “Firza” me moshé
Titonian i sipérm - Valanzhinian, prerja
Shejnti 1 i pérket pjesés mé té poshtme té
prerjes karbonatike té malit té Shenjté.
Pérgjaté prerjes, nuk duken shkeputje

tektonike té réndéshishme qé té kené
cénuar njépasnjéshmérine e shtresave.
Prerjen e Shenjtit e kemi ndare né 3 pjesé:
té poshtme, té€ mesme dhe te sipérme,
ku jané marré 120 kampione gjaté viteve
2015-2016, né té cilat kemi pércaktuar
mikrofaciet dhe bashkéshogérimet e tyre

mikrofaunistike népérmjet pércaktimit
té foraminifereve bentosike, algave
gélgerore, organizmave mikrobiale,

kalpionelideve dhe kalcisfereve.

Né fillim té prerjes shfaget njé trashési
e kufizuar konglobrekgiesh, me material
kryesisht ofiolitk (copa e grimca
bazaltesh, gabrosh, mikrogabrosh etj.).
Pjesa e mesme e prerjes karakterizohet
nga facie relativisht e thellé me gélgeroré
me thjerza e ndérshtresa silicore, si dhe
ndérshtresa mergelore etj.,, kuse né
pjesén e sipérme té prerjes kemi kalimin
normal, gradualisht pér né prerjen e
gélgeroréve té ujrave té cekéta.

Pjesa e poshtme e prerjes

Pjesa e poshtme e prerjes pérbéhet nga
shtresa konglobrekciesh me material
ofiolitik (copa e grimca bazaltesh, gabrosh,
mikrogabrosh etj.) dhe material karbonatik
né njé matriks té imét (me pérmasa siltike
dhe té rérés). Né fillim, kéto depozitime
kané pamjen e njé konglomerati polimiktik
ku klaste té rrumbullakosura shfagin forma
kéndore deri gati té rrumbullakosura,
pérmasat e té cilave levizin nga pebbles
deri tek cobbles. Brenda matriksit, por
edhe né klastet karbonatike, dallohen
mikrofosile si: Crescentiella morronensis,
Bacinella irregularis, Lithocodium sp.,
Lenticulina sp., fragmente algash, koralesh,
ekinodermash dhe briozoarésh. Prerja
vazhdon me disa shtresa konglobrekgiesh
té cilat jané shumé té shpuara nga
mikrobialite dhe me biokonstruksione
koralore té shoqgéruara nga sfungjere dhe
stromatoporoide.

Mikrofaunat e identifikuara pérfagésohen
nga mikroproblematika si Crescentiella
morronensis, Bacinella irregularis,
Lithocodium aggregatum, Radiomura
cautica dhe foraminifere si Lenticulina
sp, Protopeneroplis ultragranulata,
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Figura 1. Gjeologjia e rajonit té Malit té Shenjté (shkalla 1: 25000)

Coscinoconus campanelus, Coscinoconus
alpinus, Coscinoconus molestus,
Pseudocyclammina sp, fragmente algash,
koralesh, briozoaresh, ekinodermash,
ekstraklastesh.

Interpretim:
Konglobrekgiet mund té pércaktohen si

brekcie shpati sepse ato pérbéhen nga
material rifor i eroduar dhe nga fragmente
organizmash qé kané jetuar né mjediset
rifore dhe foreslope. Duke u bazuar mbi
intraklastet dhe bioklastet e pércaktuara,
mund té marrim né konsiderate faktin qé
kané gené té formuar né shpatin e shelfit
ose tek baza e shpatit.
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PJESA E DYTE E PRERJES, GRAIN FLOW

Pjesa e mesme e prerjes karakterizohet nga
gélgeroré shtresé-mesém me ngjyré gri né
njé facie relativisht té thellé me gelgeroré
me thjerza e ndérshtresa silicore si dhe
ndérshtresa mergelore dhe me amonite té
vogla.

MIKROFACIET TIPIKE DHE BASHKESHOQERITE
E TYRE MIKROFAUNISTIKE.

Njé pérshkrim i shkurtér i mikrofacieve dhe
bashkéshogérimeve e tyre makro- dhe
mikropaleontologjike paraqgitet me poshté:

Wackestone me spikule sfungjeresh ku
makrofauna pérfagésohet nga fragmente
ekinodermash, bivalvash dhe sfungjerésh,
kurse mikrofauna nga foraminifere bentike
té vogla té tipit textularid, miliolidik dhe
nodosariaceu, foraminifere té aglutinuara
té vogla, foraminifere me text hialin si
Spirillina sp., Lenticulina sp. dhe forma
té tjera si  Montsalevia salevensis,
Scythiolina-Histerolina, Ammobaculites sp,
Nautiloculina sp., gjithashtu kalpionelde
si Tintinnopsella longa, Tintinopsella sp.,?
Lorenziella sp.

Mudstone-wackestone me  material
terrigjen té shumté, me kuarc me pérmasé
siltike deri tek arenitike, me bioklaste té
vogla, foraminifere hialine si Spirillina sp,
foraminifere té aglutinuara té rralla dhe
spikule sfungjerésh.

Packestone dhe packestone kokérr
trasha ku makrofauna pérfagésohet nga
fragmente  ekinodermash,  bivalvash,
brahiopodesh, sfungjerésh, briozoaresh,
gaforresh dhe mikrofaunanga foraminifere
hialine te tipit Lenticulina sp., foraminifere
tekstulariide ose foraminiferé shpuese
té tipit Bullophora sp., ose alga si
Terquemella sp. Takojmé edhe klaste me
struktura mikrobiale té pérfagesuara nga
cianobaktere dhe struktura bacineloide
ose struktura cianobakteriale. Né disa
raste, dallohet gjithashtu njé ndryshim
mikrofacial deri né tendencé rudstone.

Grainstone kokérrtrasha ku makrofauna
pérfagésohet nga fragmente
ekinodermash, briozoaresh, bivalvesh dhe
sfungjeresh, klaste me struktura mikrobiale
dhe njé mikrofaune e pérfagésuar

nga Lenticulina sp., foraminifere si
Protopeneroplis ultragranulata, Gaudryna
ectypa, Charentia sp., Terquemella sp.,
Coscinophragma sp., Acruliammina
sp., ose foraminiferé té aglutinuara té
ndryshme. Kampionet, duke pérfshiré kété
mikrofauné tregon njé moshé Beriasian i
sipérm-Valanxhinian i poshtém.

Packestone-grainstone kokérr trasha
me fragmente ekinodermash dhe
bivalvesh, litoklaste mikritike dhe klaste
jo-karbonatike dhe klaste me struktura
mikrobiale.

INTERPRETIM

Interpretohen si “grain flow deposits”
(Lowe, 1982; Einsele, 1991; Stow et al.,
1996) ku sedimenti ka gené i furnizuar
brenda disa episodesh té tipit “mass debris
flows”. Njé numér i madh bioklastesh ka
gené transportuar nga zonat mé té cekéta,
si fragmente koralesh, algash jeshile dhe
forminifere té médhen,;.

PJESA E SIPERME E PRERJES, KAMPIONET S1-
$15, GELQERORET ME NGJYRE TE BARDHE

Wackestone me bioklaste té iméta ku
makrofauna pérfagésohet nga fragmente
bivalvorésh, sfungjerésh dhe ekinoidesh
kurse mikrofauna nga foraminifere hyaline
té tipit Lenticulina sp., foraminifere té
aglutinara té vogla, Crescentiella sp. té
rralla, kalpionelide si ?Lorenziella sp. dhe
kalcisfere si  Stomiosphaera echinata,
Colomisphaera  carpathica, Cadosina
sp., spikule sfungjeresh. Vrojtohet kuarc
terrigjen i imét ose siltik dhe arenitik i
imét.

Wackestone me bioklaste me pérmasa
arenitike ku makrofauna pérfagésohet nga
fragmente gastropodesh, briozoaresh dhe
me foraminifera hialine té tipit Lenticulina
sp, foraminifere té aglutinuara, struktura
mikrobiale té tipit Bacinella-Lithocodium,

Radiomura  sp., ose Crescentiella
morronensis, alga si Salpingoporella
c¢f. pygmaea,? kalpionelide, spikule
sfungjerésh. Maktriksi éshté mikritik,
lehtésisht i pigmentuar.

Packestone intraklastik - bioklastik
(mikrobrecke) ku makrofauna

pérfagésohet nga fragmente bivalvoresh
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dhe ekinodermash dhe mikrofauna nga
foraminifere té aglutinuara dhe hialine té
tipit Lenticulina sp, Protopeneroplis sp,
Nautiloculina sp, fragmente strukturash
bacinelloide. Shkémbi ka njé pamje
mikrobrekcore me njé matriks me ngjyré
kafe dhe me kuarc terrigjen me pérmasé
siltike.

Packestone bioklastik - intraklastik
me pamje brekcore, me stilolite, ku
makrofauna pérfagésohet nga fragmente
bivalvoresh, briozoarésh, gastropodesh
dhe ekinodermash dhe mikrofauna nga
foraminifere hialine té tipit Lenticulina
sp, Charentia cuvillieri dhe alga si
Salpingoporella cf. pygmaea dhe ?
Supiluliumaella sp, struktura bacinelloide.

Wackestone-packestone intraklastik-
bioklastik (mikrobrekce) ku makrofauna
pérfagésohet nga fragmente bivalvorésh
me silicifikime, ekinodermash, sfungjerésh
dhe mikrofauna nga foraminifere bentike
té vogla, foraminifere shpuese dhe kore
mikrobiale té tipit Lithocodium sp.

Wackestone intraklastik-bioklastik deri
tek floatstone-rudstone ku makrofauna
pérbéhet nga fragmente ekinodermash,
sfungjerésh, briozoarésh dhe mikrofauna
nga nodule té tipit Bacinella-Lithocodium,
Lithocodium sp, Crescentiella morronensis,
alga té kuge si  Sporolithon rude,
foraminifere té aglutinuara té médhenj si
Pseudocyclammina sp, Evertyciclammina
sp dhe Coscinophragma sp, Vercorsella sp,
alga si Salpingoporella pygmea, fragmente
gaforresh si Carpathoporella occidentalis
dhe fragmente té rikristalizuara alga
udoteaceje.

Mikrobialit me struktura mikrobiale
stromatolitiketéshogéruaranga organizma
mikroshpuese dhe me Radiomura cautica.

Grainstone peloidal bioklastik i shogéruar
nga struktura mikrobiale té formuara
me siguri rreth bioturbacioneve, me
fragmente ekinodermash dhe bivalvesh
dhe fragmente té rralla foraminiferésh.

Boundstone me sfungjeré, me kore dhe
struktura mikrobiale, Radiomura cautica
dhe ¢imenti i shogéruar nga mikrobialite
dhe struktura té tipit Crescentiella dhe

foraminifere te shpues.

Grainstone  bioklastik-intraklastik  ku
makrofauna pérfagesohet nga fragmente
ekinodermash, bivalvesh dhe briozoarésh
dhe mikrofauna nga foraminifere bentike
té aglutinuar si dhe alga Salpingoporella
sp, anelide si Terebella sp, nodule té
vogla té tipit Lithocodium, Crescentiella sp.

MBI ARGUMENTIMIN MOSHOR TE PRERJES

Analiza e depozitimeve karbonatike té cilat
mbulojné ofiolitet dhe kryesisht studimi

i tyre nga pikpamja biostratigrafike,
mikrofaciale dhe paleomjedisore jep
te dhena thelbésore pér skemén e

rindértimin e historisé pas-vendosjes sé
kétyre depozitimeve.

Bashkéshogérimet  mikrofaunistike  té
percaktuara né seksionin e Malit té
Shenjt kané béré té mundur ndértimin
biozonal duke pérbéré taksone bentike
sic jané foraminiferét, algat gélqgerore
dhe organizmat mikrobiale por edhe ato
pelagjike si kalpionelidet dhe kalcisferet.
Njé zonim i tillé sébashku me té dhénat
mikrofaciale ne jep mundesine pér té
koreluar depozitimet detare té thella
me depozitimet detare té cekta dhe
pér té rindértuar arkitekturén e buzinés
sé platformés karbonatike. Sidomos,
mikrofosilet qé gjenden né mjediset
e shpatit dhe gjithashtu edhe né
mjediset platformike té ceketa sig
jané  Protopeneroplis  ultragranulata,
Coscinophragma sp., Coscinoconus sp.
dhe Neotrocholina sp. dhe Crescentiella
morronensis  jané bashkéshoqgérime
faunistike té réndésishme pér rindértimin
i platformave karbonatike té Jurasikut té
sipérm-Kretakut té poshtém.

Bazuar né bashkéshoqérimet
mikropaleontologjike té identifikuara né
seksionin e Malit té Shenjté, depozitimet
e studiuara u pércaktuan me moshe
Berriasian i sipérm-Valanginian i poshtém
dhe pér pjesén e sipérme té prerjes,
Valanginian i  sipérm-?  Hoterivian
ku takstonet me te rendesishme nga
pikepamja biostratigrafike jane:

Pseudocyclammina lituus, Protopeneroplis
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ultragranulata, Mohlerina  basiliensis,
Coscinoconus cherchiae, Coscinoconus
elongatus té cilat jané tipike pér Jurasikun e
sipérm, por gé jané sinjalizuar gjithashtu
né pjesén mé té poshtme té Kretakut
té Poshtém. Sipas BouDhager-Fadel
(2008), foraminiferet e médhenj bentik
gé i mbijetuan krizés Jurasiko- Kretake
ishin kryesisht forma me guacke e forte,
si Pseudocyclammina dhe Everticyclamina
gé kané gené té pérshkruara gjaté prerjes
toné dhe tregojné se ato vazhduan deri
né Beriasian- Valanzhinian duke jetuar
né njé mjedis té cekét detar (Banner dhe
Whittaker, 1991).

Montsalevia salevensis konsiderohet si
nje tregues moshor shume i rendesishem.
Eshté paraqitur pér heré té paré nga
Pfender (1938) pasi u pérshkruar nga
Charollais, Bronnimannn dhe Zaninetti
(1966) si Pseudotextulariella salevensis
nga Valanzhinianin i Poshtem e Saléve- it,
afért Gjenevés (Zvicér). Specia u raportua
mé voné ne Valanzhinian nga Schroeder
(1968) né Spanjé; nga Fourcade dhe
Raoult (1973) né Algjeri; nga Azema et al.
(1976) né rajonin e Mesdheut peréndimor.
Zaninetti et al. (1987) né Zvicér, Chiocchini
et al. (1988) né Itali dhe nga Altiner (1991)
né Turgi, nga Bucur et al. (1995) né Serbi,
ne intervalian Beriasian i Siperm

—Valanzhinian kurse Ivanova dhe Kolodziej
(2004) e mencinojne nga Beriasian-
Valanzhinianin i gélgeroréve ne facies
Stramberk, ne Karpatet polake dhe pastaj
ne Itali nga Bruni et al., 2007. Hosseini dhe
Conrad (2008) dokumentojne prezencen e
M.salevensis nga Beriasiani, né JP te Iranit.
Njé zoné valanzhiane me Montsalevia
salevensis u themelua nga Ivanova (1999)
né Ballkane. Referenca te tjera per moshen
valanzhiniane e M. salevensisvijne nga Vila,
1980; Darsac, 1983; Veli¢&Sokac, 1983;
Boisseau, 1987; Veli¢, 1988; Ivanova
2000; Husinec & Sokac 2006; Schlagintweit
& Gawlick, 2006; Granier & Bucur, 2011;
Bonin et al, 2012).

Protopeneroplis ultragranulata
(Gorbachik, 1971), fillimisht e pérshkruar
nga depozitimet e Kretakut té poshtém né
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Krime (Gorbachik,1977), e konsideruar pér
njé kohé té gjaté si njé marker pér moshen
Beriasian-Valanzhiniane, por mé voné e
pérshkruar né Titonianin i mesém (Heinz
&lIsenschmidt, 1988) apo nga depozitimet
e Baremianit (Bucur, 1993, 1997; Arnaud-
Vanneau&sSliter, 1995, si Protopeneroplis
sp.) por né literaturé, mjaft shpesh éshté
pérshkruar si  specie té Beriasian-
Valanzhinian té poshtém (Azema et al.,
1977; Azema et al., 1979; Salvini-Bonnard
et al., 1984; Boisseau, 1987; Granier,
1987; Zaninetti et al., 1988; Bucur,

1988; Chiocchini et al., 1988; Veli¢, 1988;
Chiocchini et al., 1994; Bucur et al., 1995
dhe Bucur 1993, 1997.

Haplophragmoides joukowsky u
pércaktua sé pari né depozitime qé i
pérkasnin Valanzhinianit (Charollais et al.,
1966) dhe nga depozitimet té Berriasian-
Valanzhinianit nga Darsac (1983), Bucur
et al. (1995), lvanova (2000). por edhe
Hoterivianit (mé sakté Hoterivianit té
Poshtém) (Bucur, 1988; Altiner, 1991; Velic
& Sokac, 1983; Boisseau, 1987; Chiocchini
et al.,, 1988; Veli¢, 1988; Altiner, 1991;
Bucur et al., 1995; Ivanova, 2000; Husinec
& Sokac, 2006; Schlagintweit & Gawlick,
2011).

Neotrocholina valdensis Reichel, 1955
e cila fillimisht u pérshkrua si tipike e
depozitimeve té Valanzhinianit (Reichel,
1955) si specie tip pér Neotrocholinén,
shpesh heré  éshté pérshkruar si tipike
pér depozitime qé i perkasin vetem
Beriasian-Valanzhinianit (Vila, 1980;
Darsac, 1983; Boisseau, 1987; Granier,
1987; Bucur, 1988; Chiocchin et al, 1988;

Altiner, 1991; LupertoSinni& Masse, 1994;
Bucur et al., 1995; Neagu, 1995; Clark &
Boudagher-Fadel, 2001). Ajo konsiderohet
fosil karakteristik Berriasianit té vonshém -
Valanzhinianitté hershemté VP te Anatolise
né Turgi (Altiner, 1991), ne Itali (Chiocchini
et al., 1988), ne Romani (Bucur, 1988;
Bucur et al., 2004a; Bucur and Sasaran,
2005). Schlagintweit dhe Ebli (1999), ne
Alpet Veriore, i caktuan N. valdensis nje
moshe Valanzhinian i hershem. Perhapja
biostratigrafike e njohur e N.valdensisis



Nivele té Beriasian-Valanzhinianit né pjesén e poshtme té platformés karbonatike té Malit t& Shenjté

eshte Berriasian i vonshem-Valanzhinian;
speciet jané ndeshur nga zona e Mirdités
(Shqipéria) me nje moshe Valanzhinian me
i hershem (Radoicic 2005)

Pfenderina neocomiensis éshté pershkruar
pér heré té paré nga Pfender (1938) nga
Valanzhiniani i hershém i Provences dhe
éshté permendur shpesh nga Valanzhiniani
nga Schroeder (1968) dhe Canerot (1984)
né Spanjé dhe Bucur et al. (1995) né Serbi.
Kéta autoré e konsiderohen kjo speciet si
njé marker i miré pér kété moshé.

Scythiolina-Histerolina  Neagu 2000
eshte pershkruar nga Neagu 2000 nga JL e
Dobrodjes, ne Rumani, si tregues moshor
i intervalit Beriasian i siperm-Valanzhinian
i poshtem

Prania e kapionelideve si Tintinopsella
carpathica (Beriasian i Sipérm) dhe
Tintinopsella longa jané né favor té moshés
Beriasian i sipérm-Valanxhinian i poshtém.

Njé takson me njé réndési té vecanté
éshté gjithashtu kalcisfera Stomiosphaera
echinata, e cila pérfagéson zonén me
Stomiosphaera  echinata  tipike  pér
moshén Valanxhinan i sipérm- Hoterivian
pércaktuar né kampionin S3 té pjesés sé
sipérme té prerjes toné. Nése gélgerorét
e pjesés sé dyté té prerjes pérfshijné
specie tipike pér intervalin Beriasian i
siperm-Valanxhinian i poshtém (e.g.,
Montsalevia salevensis, Neotrocholina
valdensis, Protopeneroplis ultragranulata
dhe Haplophragmoides joukowsky ), njé
takson si Stomiosphaera echinata éshté
mé shumé pérfagésues pér njé moshé
Valanxhinian i sipérm-Hotrivian i poshtém.
(Rehakova D, 2000a), me njé perhapje
biostratigrafike deri né Aptian.

Megjithaté, datimet moshore té
studimit toné qé jané kryer mbi bazén
e foraminifereve, kalpionelideve dhe
dinocisteve tregojne njé moshé meé té
vjetér, Beriasian i sipérm- Valanxhinian
i poshtém dhe njé moshé Valanxhinian i
sipérm-Hotrivian.

DISA KONSIDERATA PALEOMJEDSORE

Natyra e sedimentimit té thellé i natyrés
pelagjike té depozitimeve té shpatit
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té karbonateve té Malit té Shenjté
karakterizohen nga prania e kalpionellideve
dhe foraminifereve me guacke xhamore si
Lenticulina sp, Nodosaria sp dhe Spirillina
sp qé jané foraminifere bentike tipike e
mjediseve té hapura detare. Taksonet qé
jané té pranishme né buzinén e shelfit,
gé pér shkak té transportit deri tek faciet
e shpatit dhe tek zonat lagunare mbrapa
rifit, jané forma shumé té réndésishme
gé sigurojné mundésine e percaktimit
té biozonimeve detare pelagjike dhe
ato té cekta, dhe gjithashtu, rindértimin
e buzines té platformés. Né prerjen
toné kemi identifkuar forma té ftilla
“kyq”, si Protopeneroplis ultragranulata,
Coscinophragma sp, Coscinoconus spp,
Neotrocholina sp dhe Crescentiella
morronensis qé takohen edhe né faciet
kalciturbiditike te shpatit. Nga ana tjetér,
disa foraminifere bentike té aglutinuara,
té médhej si Everticyclaminina sp.
Pseudocyclammina sp ose foraminiferé
té tjera si Charentia cuvillieri, Charentia
sp dhe Nautiloculina sp, normalisht jané
té kufizuar né mjediset e mbrapa rifit,
megjithse, ato nganjéheré mund té
transportohen né faciet pararifore.

natyre  mikrobiale
si  Lithocodium, Bacinella  (struktura
bacinellide) dhe Koskinobulina jané té
zakonshme né faciet e back-reef-it, por jané
té rralla né faciet margjinale rifore mé té
cekéta. Crescentiella morronensis takohet
né mjedise té cekéta (lagung, rife) poredhe
né mjedise mé té thella (rife sfungjeresh,
facie shpati). Radiomura cautica e takojmé
né faciet rifore dhe pararifore.

Duke marré né konsiderat format
e mésipérme, ka qgene e mundur
interpretimi i depozitimeve té studiuara
si facie turbiditike té shpatit dhe ky
model i shpérndarjes éshté né pérputhje
me modelet e njohura té platformave
karbonatike té tjera né arealin Tethyan
(Ples et al., 2013; Kaya dhe Altiner, 2015).

Bashkéshoqérimi “Lithocodium-Bacinella”
i percaktuar ne prerjen ne studimeshte
tipik mjediseve té shelfit dhe ishte prezent
pérgjaté Tethisit verior dhe Atlantikut té
Veriut, e takojme né faciet lagunore, ashtu

Organizmat me
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edhe né rifet koralore (Leinfeder et al.,
1993).

Karbonatet e Malit té Shenjté pérfagésohen
nga depozitime kalciturbiditike té
shkaktuara nga rrjedhje gravitacionale té

Auer et al., 2006, the Rettenstein Debris
Flow), Rumania (Bucur et al. 2010, Mateias
Limestone, Karpatet Jugore) dhe Sllovenia
(Kukoc et al. 2012, Dinaridet e brendshme).

PERFUNDIME

facieve MF4, MF5 dhe MF6 dhe té pérziera
me njé sfond sedimentimi pelagjik té
vazhdueshém té facieve MF1, MF2 dhe
MF3 (facie tipike platformave karbonatike
té Kretakut i poshtém sipas Arnaud-
Vanneau 2004). Prania e materialit té
cekét detar té transportuar né sekuencat
basinale dhe shfagja e elementeve
pelagjike brenda matriksit té kétyre
facieve tregon pulsacione té proceseve té
rrjedhjes gravitative (gravity flows). Kéto
depozitime jané né fakt depozitime masive
té tipit “debris-flow” sipas pérshkrimit té
Drzewiecki dhe Simd, 2002 dhe mosha e
tyre éshté Beriasian i sipérm-Valanxhinian
i sipérm.

Né prerjen e Malit té Shejntit té
studiuar jané identifikuar mikrofacie
dhe bashkéshoqgéri mikrofaunistike ku
format mé té réndésishme nga pikepamja
biostratigrafike dhe  paleomjedisore
kané béré té mundur ndértimin biozonal
dhe paleomjedisor me pérbérje taksone
bentike si¢ jané foraminiferét, algat
gélgerore dhe organizmat mikrobiale por
edhe ato pelagjike si kalpionelidet dhe
kalcisferet, bashkéshogérime qé tregojne
njé moshé Beriasian i sipérm-Valanzhinian
dhe pér heré té paré paragesim té dhena
té réndésishme pér pranine e niveleve té
Beriasian-Valanzhinianit né pjesén mé té
poshtme té platformes karbonatike té
Malit té Shenjté, duke ofruar informacion
thelbésor né lidhje me rindértimin e
historisé  post- vendosjes sé kétyre
depozitimeve

Karbonate té shpatit me mikrofacie
dhe pérmbajtje fosile té ngjashme jané
pérshkruar edhe mé tutje né peréndim
nga Serbia (Petrova et al., 2012, Gélgerori
Rosomac), Polonia (Matyszkiewicz &
Slomka, 1994, Limeshtari Cieszyn,
Karpatet e Jashtme), Alpet Veriore
(Schlagintweit & Gawlick, 2007, the
Barmstein Limestone; Schlagintweit &
Ebli, 1998, the Tressenstein Limestone and
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Plate 1. M4-Coscinoconus sp; M5Coscinoconus cherchiae; M5-1-Coscinoconus campanellus;
M7d-8-Coscinoconus molestus M7d-9-Protopeneroplis ultragranulata; M17-Neotrocholina
friburgensis;M17-10-Protopeneroplis ultragranulata; M19-3-Neotro- cholina sp; M26-Montsalevia
salevenis; M27(10x)-Montsalevia salevensis; M30(10x)-Scythiolina-Histerolina; M31(10x)

Scytioli- na-Histerolina; M32(10x)-Protopeneroplis ultragranulata; M33(10x)-Spirillina; M35(10x)-
Nodosaria sp; M36(10x)-Lenticulina; M43-1(10x)-Neotrocholina sp; M44(10x)-Protopeneroplis
ultragranulata; M41(10x)-Bullophora sp; M49(x10)-Novalesia sp; M44(10x)-Gaudryna ectypa;
M45(10x)-Acruliamina; M50(10x)-Amobaculites; M50-1(10x)-Scytiolina&textulariid; M50-2(10x)-
Montsalevia salevensis; M51(10x)-Montsalevia sp; M54(10x)-foraminifer textularid

Plate 2. S2(10x)-Protopeneroplis ultraganulata; S2(5x)-Nautiloculina sp; _S12(5x)-Charentia
cuvillieri; S13(2.5x) - foraminifer duke shpuar nje sfungjere; S14-2(5x-1zum)-Coscinophragma;
S14-3(10x)-Everticy- clammina; S14-4(10x)-Vercorsella; S15(10x)-Spirilina sp; S15-2-Lenticulina
sp; S15-3 Haplophragmoides joukowsky; S14-9-Foraminifer ind; S15-1 ?Supiluliumaella sp; S14-
5-Sporolithon rude LEMOINE; S17-3-Pfenderina neocomiensis; S19-Charentia cuvillieri; S15-
5(10x1zum)-Salpingoporella pygmaea; S14-6(5x)-?Salpingoporella; S14-7(5x)-Salpingoporella
pygmaea; M7d-1-Actinoporella podolica; S14-9;Salpingoporella pygmaea; S14-10; Terquemella sp;
M45-2-Terquemella sp; M17-8-Terquemella sp; M7d-12; Carpathoporella occidentalis

Plate 3. S13-2(5x)-Lithocodium;S13-2(5x)S13-2(5x); S14-1(5x)-Crescentiella morronensis;
S14-1(10x)-Crescentiella morronensis; S14-4(5x)-Radiomura cautica; M48(2.5x)-Structuri
cianobacteriale; M30(20x)-Tintinopsella; M33(20x)-Tin- tinopsella longa; M52(20x)-Lorenziella;
S3(20x)-Lorenziella; S3(20x)-Stomiosphaera echinata; M18-Tintinopsella carpathica; M19-
Calpionell alpina; M19-4-Calpionella alpina; S15-8-Colomisphaera carpathica; S18-Cadosin sp; S18-
5-?Cadosina sp; S18-9-Calpionellites sp
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THE PRESENCE OF BERIASSIAN-VALANGINIAN AT THE BASAL PART OF MALI | SHENJTE
CARBONATE PLATFORM

ANDREEA UTA"

ABSTRAKT

This paper presents the preliminary results of a detailed biostratigraphical and microfaciesal
study of the carbonate deposits found at the basal part of Mali i Shenjte carbonate platform
(Mirdita zone). Benthic foraminifera and “microproblematica” (microbial organisms) are the
major constituents of the Lower Cretaceous reefs and carbonate platforms environments.
It has also been proven that they are of particular importance for their biostratigraphic
zonations. Being a mixture of typical elements of shallow environments (foraminifera and
microproblematica) and typical elements of deep environments (calpionelids and calcispheres),
the microfacies described in this study are typical for an allodapic limestone (turbidites) and the
whole carbonate section can be interpreted as slope sediments and gravity flows. On the basis
of the associations of foraminifera, calcareous algae, microproblematica and calpionelids, the
age of these deposits was assigned assigned to Beriassian-Valanginian,levels of this age being
presented for the first time in the region.

Key words: microfacies, microbial structures, foraminifera, calcareous algae, calpionnelids,
Beriassian-Valanginian, Mali i Shejnte, Mirdita.

INTRODUCTION

The geological study of the Jurassic-
Cretaceous and Cretaceous carbonate
deposits largely extending above the
ophiolites and their primary sedimentary
cover is of capital importance to reconstruct
the history of geological evolution of
Mirdita zone. The vastly different regional
geological interpretations performed by
many authors raised the need to more
detailed studies that would help create a
more reliable version of the evolution of
this area.

HISTORY OF GEOLOGICAL STUDIES OF MALI |
SHENJTE CARBONATE PLATFORM

Most studies (Peza et al. 1981, 1983; Peza
& Marku 2002; Xhomo et al. 2002, 2005)
have dealt with the geological structure
Mali i Shenjte carbonate deposits as part
of a large carbonate platform of Baremian-
Aptian age transgressively lying above the
Jurassic-Cretaceous deposits of Firza flysch

or above the ophiolites and their primary
sedimentary cover.

The oldest age of these deposits was
considered as Lower Aptian by Gawlick et
al. 2008 and Schlagintweit et al. 2011 and
the same authors have also considered the
age of the Jurassic-Cretaceous Firza flysch
from the northwest and western part of
Mali i Shenjte as Bathonian-Oxfordian.

This paper brings important data regarding
the presence of the Beriasian-Valanginian
levels at the basal part of Mali i Shenjte
carbonate platform.

GEOLOGICAL BACKGROUND

The ophiolites of Mirdita zone represent
remnants of the Triassic and Jurassic oceanic
lithosphere, with better preservation
throughout the Dinarid-Albanid-Helenid
belt of the Alpine Orogenic System. During
the extension to the closure of Mirdita
oceanic basin,the primary sedimentary
cover of the ophiolites was represented
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by Middle Jurassic radiolarites (Marcucci
et al., 1994, April 1996, 2000) and Simoni
“block in matrix melange” of Middle-
Upper Jurassic and Callovian- Lower
Oxfordian age (Xhomo et al. 2002, Kodra &
Hoxha 2019). After the closure of Mirdita
oceanic basin, the Upper Jurassic, Jurassic-
Cretaceous and Cretaceous deposits were
covered the ophiolites and their primary
sedimentary cover. In Albania, the evidence
of the Upper Jurassic deposits is limited
to a small occurrence in Kurbnesh region,
where the breccia with Kimmeridgian
limestone fragments was redeposited
within the Upper Tithonian-Beriasian Firza
flysch (Gawlick et al. 2008; Schlagintweit et
al. 2012). The Upper Jurassic deposits have
been documented by Elezaj & Kodra 2008,
Kodra et al., 2009, Sukaj 2016 in the Voljak-
GuriiZiregion, Kosovo.Theformation of the
Simoni melange and the above obducted
peridotites are discordantly covered
the ophiolitic breccia and radiolarites,
fragments of Oxfordian-Kimmeridgian
deposits followed by the so called Valljahu
flysch of Kimmerdgian-Tithonian age. The
Upper Tithonian-Valanginian Firza flysch
deposits have a widely spread in Mirdita
zone also including the region studied by
us (Fig. 1). (Melo et al.,, 1971; Meco et
al. 1975; Peza et al., 1983; Gawlick et al.,
2008, Uta 2018). The Cretaceous deposits
are generally transgressively lying above
the subsequent deposits (Peza et al. 1981.;
Xhomo et al., 2002, 2005).

The stratigraphic section Shenjti 1
(Shelbumi)

The stratigraphic section was carried out
in Mali i Shenjte mountain range, north of
Shelbum, on the edge of the motorway,
near the village of Nenshejt. In contrast to
the usual geological situations encountered
in the region, where the Cretaceous
deposits transgressively overlies the Upper
Titonian-Valanzhinian Firza flysch deposits,
the Shenjtil section belongs to the lowest
part of Mali i Shenjte carbonate platform.
This section has no significant tectonic
faults which could have affected the
normal sedimentary succession.
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The whole section was divided t into 3
parts: a basal part, a middle part and
and upper part where during some
field trips performed between 2015-
2016 we have been sampled a number
of about 130 samples for microfaiesal
and micropaleontological analysis. After
analyising the thin sections of these
samples, we determined the typical
microfaces and their micropaleontological
associations using groups as benthic
foraminifera, calcareous algae, incerta
sedis, calpionelids and calciphers.

The basal part of the section is represented
by a limited sequence of conglomerates
mainly containing ophiolitic material
(fragments of basalt, gabros, microgabros
etc.), the middle part is characterized
by relatively deep carbonate facies with
siliceous lenses and siliceous and marly
intercalations, while the upper part of the
section shows a normal gradually passage
to shallow water limestone.lt starts
with conglomerate layers with ophiolitic
material (fragments of basalts , gabbros,
microgabbros, etc.) and carbonate
material within a fine matrix (with silt and
sand size) havig the aspect of a polymytic
conglomerate where the poorly sorted
clasts have angular to nearly rounded
shapes with the sizes ranging from pebbles
to cobbles. Within the matrix but also in
the carbonate fragments the next biota
was identified: Crescentiella morronensis,
Bacinella irregularis, Lithocodium sp,
Lenticulina sp, fragments of calcareous
algae, corals, echinoderms and bryozoans.
The succesion continues with several layers
of conglomerates with microbialite crusts
and coral bioconstructions accompanied
by sponges and  stromatoporoids.
The identified biota is represented by
microproblematica as Crescentiella
morronensis, Bacinella irregularis,
Lithocodium aggregatum, Radiomura
cautica and foraminifera as Lenticulina
sp, Protopeneroplis ultragranulata,
Coscinoconus campanelus, Coscinoconus
alpinus, Coscinoconus molestus,
Pseudocyclammina sp, fragments of algae,
corals, bryozoans, echinoderms and also
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extraclasts.

These conglomerates can be interpreted
as slope brecciaa because they constent an
important amount of eroded reef material
and fragments of organisms that lived
in the reef and foreslope environments.
Based on the identified intraclasts and
bioclasts, we can consider the fact that
they were formed on the slope of the shelf
or at the base of the slope.

Second part of the section, grain flow

The middle part of the section s
characterized by medium-bedded gray
limestones in a relatively deep facies,
limestones with siliceous lenses, marly
intercalations and small ammonites.

Typical microfacies and their

microfaunistic associations.

A brief description of the microfacies and
their macro- and micropaleontological
associations is provided below:

Wackestone with sponge spicules

Here microfauna is represented by
fragments of echinoderms, bivalves
and sponges, while the microfauna by
small benthic foraminifera of textulariid,
miliolid and nodosariacean types, small
agglutinated foraminifera, hyaline fora
miniferaasSpirillinasp,Lenticulinaspand
other forms as Montsalevia salevensis,
Scythiolina-Histerolina, = Ammobaculites
sp, Nautiloculina sp, but alsogjithashtu
calpionelids asTintinnopsella longa,
Tintinopsella sp, ? Lorenziella sp.

Mudstone-wackestone with an important
amount of terrigenous material, with siltic
to arenitic quartz, with small bioclasts,
hyaline foraminifera as Spirillinasp,rare
agglutinated foraminifera and sponge
spicules.

Packestone and rude packestonewhere
the microfauna is represented by
fragments of echinoderms, bivalves,
brahiopods, sponges, bryozoans and the
microfauna  byhyalineforaminifera as
Lenticulinasp,Textularia sp or incrusting
foraminiferaas Bullophora sp, algae as

21

Terquemella sp. They are also met clasts
of microbial structures represented by
cyanobacteria and bacinellid structures.
In some cases, a microfaciesal change
materialized by a rudstone tendency was
observed.

Rudegrainstonewhere the microfauna is
represented by fragments ofechinoderms,
bryozoans, bivalves and sponges,
clasts with microbial structures and a
microfauna represented by foraminifera
as Lenticulina  sp,  Protopeneroplis
ultragranulata,Gaudryna ectypa,Charenti
asp,Coscinophragmasp,Acruliamminaspor
different agglutinated foraminifera, algae
as Terquemellasp.

The samples containing this microfauna
ar pointed for an Upper Beriassian-Lower
Valanginian age.

Rude packestone-grainstone with
fragments of echinoderms and
bivalves, micritic lithoclasts, non-

carbonatic clasts and clasts with microbial
structures.

They are interpreted as grain flow deposits
(Lowe, 1982; Einsele, 1991; Stow et al.,
1996) where the sediment has been
supplied within several episodes of mass
debris flows. Large numbers of bioclasts
have been transported from more shallow
areas, such as coral fragments, green algae
and large formifers.

The upper part of the sections, the white
limestones

Wackestone with small bioclastswhere
microfauna is represented by fragments of
bivalves, sponges and echinoderms, while
the microfauna by hyaline foraminifera

as Lenticulinasp, small agglutinated
foraminifera, rare Crescentiella  sp,
calpionelids  as  ?Lorenziellasp  and

calcispheres asStomiosphaera echinata,
Colomisphaera  carpathica,  Cadosina
sp,sponge spicules. Fine terrigenous or
siltic to arenitic quartz is observed.

Wackestone with bioclasts of arenitic
sizewhere macrofauna is represented
by fragments of gastropods and
bryozoans, while the microfauna by
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hyaline foraminifera as Lenticulina sp,
agglutinated  foraminifera, ~ microbial
structures asBacinella-Lithocodium,
Radiomura sporCrescentiella morronensis,
algae as Salpingoporella cf. pygmaea,?
calpionelids,sponge spicules. The micritic
matrix is slightly pigmented.

Intraclastic bioclastic  packstone
(microbreccia) where macrofauna is
represented by fragments of bivalves
and echinoderms, while microfauna by
hyaline foraminifera as Lenticulinasp,
other foraminifera as Protopeneroplis sp,
Nautiloculinasp, fragments of bacinellid
structures. The rock has a microbrecciated
aspect with a brown matrix and a silty-
sized terrigenous quartz.

Intraclastic-bioclastic packstonewith
brecciated appearance, with stylolites
and where macrofauna is represented
by fragments of bivalves, bryozoans,
gastropods and echinoderms, while
microfauna by hialine foraminifera as
Lenticulina sp, other rare foraminifera

as Charentia cuvillieriand alga as
Salpingoporella cf. pygmaea, ?
Supiluliumaella  sp  and  bacinellid
structures.

Intraclastic-bioclastic wackestone
- packstone (microbreccia) where

microfauna is represented by fragments of
bivalves with silicifications, echinoderms,
sponges andmicrofauna by small benthic
foraminifera, incrusting foraminifera
andd microbial crusts of Lithocodiumtype.

Bioclastic-intraclastic = wackestone to
floatstone-rudstone where microfauna is
represented by fragments of echinoderm:s,
sponges, bryozoans and microfauna
by nodules of Bacinella-Lithocodium
type, Lithocodium sp, Crescentiella
morronensis, red algae as Sporolithonrude
LEMOINE, large benthic foraminifera
asPseudocyclamminasp, Evertyciclammina
sp and Coscinophragma sp, Vercorsella
sp, algae asSalpingoporella pygmea,
Carpathoporella and recrystallised
fragments of udotean algae.

Microbialitwith stromatolitic microbial
structures associated with incrusting
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organisms and Radiomura cautica
SENOBBARY-DARYAN and SCHAFFER.

Peloidal-bioclastic grainstone associated
by microbial structures formed around
the bioturbations, with fragments of
echiniderms, bivalves and rare fragments
of foraminifera. Boundstone with sponges,
with microbial crusts and structures,
Radiomura cautica and cement associated
with  microbialites  and  structures
of Crescentiella typeand incrusting
foraminifera.

Intraclastic-bioclastic grainstone where
macrofauna is represented by fragments
of echinoderms, bivalve and bryozoans,
while  microfauna by agglutinated
foraminifera, Salpingoporellasp,Terebella
lapilloidesand small nodules ofLithocodium
andCrescentiellatype.

The age of Mali i Shenjte stratigraphic
section

The analysis of carbonate deposits covering
the ophiolites and mainly their study from
the biostratigraphic, microfaciesal and
paleoenvironmental point of view provides
essential information regarding the
reconstruction of the post-settling history
of these deposits.

The microfaunistic associations identified
in Mali i Shenjte stratigraphic section
have made possible clear biozonations
using benthic taxa such as foraminifera,
calcareous algae and microbial
organisms but also pelagic organisms
such as calpionelids and calciphers.
These biozonations together with the
microfaciesal data provides a valuable
tool in order to correlate the deep marine
deposits with the shallow marine deposits
and to reconstruct the carbonate platform
architecture. It is well known that taxons
found in slope environments and but also
present in shallow platform environments
such as Protopeneroplis ultragranulata,
Coscinophragma sp, Coscinoconus sp.
and Neotrocholina sp and Crescentiella
morronensis are important  faunistic
associations for the reconstruction of Upper
Jurassic-Lower  Cretaceous  carbonate
platforms.
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Based on the micropaleontological
associations identified in Mali i Shenjte
stratigraphic section, the age of the studied
deposits was assigned to Upper Berriasian-
Lower Valanginian age and perhaps for
the upper part of the section, an Upper
Valanginian-? Hauterivian age should
be considered. The the most important
biostratigraphic taxa are:

Pseudocyclammina lituus, Protopeneroplis
ultragranulata, Mobhlerina
basiliensis, Coscinoconus cherchiae,
Coscinoconuselongatus which are typical
Upper Jurassic taxons, but they are
also signaled in the Lower Cretaceous.
According to BouDhager-Fadel (2008),
the large benthic foraminifera surviving
the Jurassic-Cretaceous limit were mainly
forms with strong and big test, such as
Pseudocyclammina and Everticyclamina,
forms that have been described during
our stratigraphic are proving that these
taxons can still be found in the Beriasian-
Valanginian shallow water environments
(Banner and Whittaker, 1991).

Montsalevia salevensis is considered a
very important age marker. It was first
described by Pfender (1938) and then by
by Charollais, Bronnimannn and Zaninetti
(1966) as Pseudotextulariella salevensis
from the Lower Valanginian deposits of
Saléve, near Geneva (Switzerland). This
species was later reported in Valanginian
by Schroeder (1968) in Spain; by Fourcade
and Raoult (1973) in Algeria; by Azema et
al. (1976) in the western Mediterranean
region. In studies made by Zaninetti et
al. (1987) in Switzerland, Chiocchini et
al. (1988) in Italy and by Altiner (1991) in
Turkey, by Bucur et al. (1995) in Serbia,
where this taxon is considered as having
an Upper Beriasian—Valanginian whereas
Ivanova and Kolodziej (2004) have
decribed it from the Beriasian-Valanginian
limestones in Stramberk facies from the
Polish Carpathians and then in Italy by
Bruni et al., 2007. Hosseini and Conrad
(2008) document the presence of M.
salevensis in Beriasian , in sud-western
Iran. A valanginian zone withMontsalevia
salevensis was initiated by Ivanova (1999)
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in the Balkans. Other references regarding
the Valanginian age of M. salevensis are
from Vila, 1980; Darsac, 1983; Veli¢ &
Sokac, 1983; Boisseau, 1987; Veli¢, 1988;
Ivanova 2000; Husinec & Sokac 2006;
Schlagintweit & Gawlick, 2006; Granier &
Bucur, 2011; Bonin et al, 2012).

Protopeneroplis ultragranulata
(Gorbachik, 1971), originally described
in the Lower Cretaceous deposits from
Crimea (Gorbachik, 1977), was regarded
for a long time as a Beriassian-Valanginian
marker, but later was also described from
Middle Titonian (Heinz & Isenschmidt,
1988) or from Baremian deposits (Bucur,
1993, 1997; Arnaud-Vanneau & Sliter,
1995, as Protopeneroplis sp.). In fact, in the
literature was often described as typical
Beriassian-Lower  Valanginian  species
(Azema et al. , 1977; Azema et al., 1979;
Salvini-Bonnard et al., 1984; Boisseau,
1987; Granier, 1987; Zaninetti et al., 1988;
Bucur,1988; Chiocchini et al., 1988; Velic,
1988; Chiocchini et al., 1994; Bucur et al.,
1995 and.Bucur 1993, 1997.

Haplophragmoides joukowsky was firstly
described from the deposits assigned to
Valanginian (Charollais et al., 1966), from
Berriasian-Valanginian deposits by Darsac
(1983), Bucur et al. (1995), lvanova (2000)
and also from the Hauterivian (more
exactely Lower Hauterivian) (Bucur, 1988;
Altiner, 1991). Sokac, 1983; Boisseau, 1987;
Chiocchini et al., 1988; Veli¢, 1988; Altiner,
1991; Bucur et al., 1995; Ivanova, 2000;
Husinec & Sokac, 2006; Schlagintweit &
Gawlick, 2011).

Neotrocholina valdensis Reichel, 1955
which was initially described as typical
species for the Valanginian deposits
(Reichel, 1955, was ofted considered as
typical species for deposits exclusively
belonging to Beriassian-Valanginian (Vila,
1980; Darsac, 1983; ; Boisseau, 1987,
Granier, 1987; Bucur, 1988; Chiocchin et al,
1988; Altiner, 1991; LupertoSinni & Masse,
1994; Bucur et al., 1995; Neagu, 1995; Clark
& Boudagher-Fadel, 2001). It is considered
a good marker for the Late Berriasian -
Early Valanginian in northwest Anatolia in
Turkey (Altiner, 1991), in Italy (Chiocchini et
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al., 1988), in Romania (Bucur, 1988; Bucur
et al., 2004a; Bucur and Sasaran, 2005).
In the Northern Alps, Schlagintweit and
Ebli (1999) have assignedN. valdensis to
Early Valaginian. The known stratigraphic
range of N. valdensisis is Beriassian-Late
Valanginian; while the species recorded in
Mirdita zone (Albania) are pointing to Early
Valanginian (Radoicic 2005).

Pfenderina neocomiensis was firstly
described by Pfender (1938) from the Early
Valanginian of Provence and has been
frequently reported from the Valanginian
by Schroeder (1968) and Canerot (1984)
in Spain and Bucur et al. (1995) in Serbia.
These authors considered this species to
be a good marker for this age.

Scythiolina-Hysterolina NEAGU 2000 is
described by Neagu 2000 in southeastern
Dobrogea, Romania as a typical marker of
the Upper Beriassian-Lower Valanginian.

The presence of capionelids such as
Tintinnopsella  carpathica  (BERIASIAN
| SIPERM) and Tintinopsella longa are
in favor of an Upper Berassian-Lower
Valanginian age.

A taxon of particular importance is the
calcisphera  Stomiosphaera  echinata
identified in the sample S3 from the upper
part of the section, taxon which is typical
for the zone with Stomiosphaera echinata,
zone that points for an Upper Valanginian-
Hauterivian age. If th the middle part of
our stratigraphic section includes species
typical for the Upper Berassian-Lower

Valanginian interval (eg, Montsalevia
salevensis, Neotrocholina valdensis,
Protopeneroplis  ultragranulata,  and

Haplophragmoides joukowsky), a taxon
such as Stomiosphaera echinata is most
representative for an Upper Valanginian-
Lower Hauterivian age (Rehdkova D,
2000a), with a biostratigraphic range up to
the Aptian.

In conclusin, the microfaunistic
associations described in the studied
section, especially on the basis of benthic
foraminifera, calpionelids and also
dynocysts, are pointing for Upper Berasian-
Lower Valanginian and a possible Upper
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Valanginian-Hauterivian age, older than
that described by the previous authors
working in Mali i Shenjte area.

SOME
CONSIDERATIONS

PALEOENVIRONMENTAL

The relatively deep sedimentary nature
of the slope pelagic carbonate deposits
of Mali i Shenjte is highlighted by the
presence of calpionelids and foraminifera
with hyaline test such as Lenticulina sp,
Nodosaria sp and Spirillina sp that are
benthic foraminifera typical for open
marine environments. The taxa present
on the shelf margin, due to transport to
the slope, lagoon, forereef or backreef
environments, are very important
taxons that can provide the possibility of
calibrating the pelagic biozones with those
typical of shallow marine environments,
as well as the reconstruction of plaform
margin environments. In our stratigraphic
sections we have identified typical “key”
forms as Protopeneroplis ultragranulata,
Coscinophragma sp, Coscinoconus sp,
Neotrocholina sp and Crescentiella
morronensis, which can also be found
in calciturbiditic slopes. On the other
hand, some large agglutinated benthic
foraminifera, such as Everticyclammina sp,
Pseudocyclammina sp or other foraminifera
such as Charentia cuvillieri, Charentia sp
and Nautiloculina sp are normally confined
to the backreef environments, although
they can sometimes be transported to
fore-reef environments.

Microbial organisms such as Lithocodium,
Bacinella  (bacinellid  structure) and
Koskinobulina socialis are common in
back-reef environments, but they are rare
in shallower reef marginal environments.
Crescentiella morronensis occurs in shallow
environments (lagoons, reefs) but also in
deeper environments (sponge reefs, slope
facies). Radiomura cautica is usually typical
for reefal and back-reef environments.

Considering the above mentioned taxons,
it has been possible to interpret the studied
deposits as typical slope turbiditic facies,
this distribution model is in concordance
with known models of other carbonate



The presence of Beriassian-Valanginian at the basal part of Mali i Shenjte carbonate platform

platforms in the Tethyan Areal (Ples et al.,
2013; Kaya and Altiner, 2015).

The “Lithocodium-Bacinella” association
identified in our stratigraphic section and
typical of shelf environments has been
present along the northern Tethys and the
North Atlantic but it can be also found in
lagoon and reefal environments (Leinfeder
etal, 1993)..

The carbonate deposits of Mali i Shejnte
are of calciturbiditic nature and they were
formed by gravitational flows of facies MF4,
MF5 and MF6 (typical faciesfor the Lower
Cretceous platforms in Arnaud-Vanneau
2004) and mixed with pelagic facies of MF1,
MF2 and MF3 . The presence of shallow
marine material transported in basinal
sequences and the occurrence of pelagic
elements within the matrix of these facies,
indicate pulsations of the gravitational
flow processes and the described deposits
can be considered as gravity flows. These
deposits are in fact massive debris-flow
type deposits as described by Drzewiecki
and Simo, 2002 and their age is Upper
Berassian-Lower Valanginian.

This kind of slope deposits with similar
microfacies and fossil contents have been
described further west in Serbia (Petrova
et al., 2012, Limestone Rosomac), Poland
(Matyszkiewicz & Slomka, 1994; Cieszyn
Limestone, Outer Carpathians), Northern
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Alps (Schlagintweit & Gawlick, 2007, the
Barmstein Limestone; Schlagintweit &
Ebli, 1998, the Tressenstein Limestone
and Auer et al.,, 2006, the Rettenstein
Debris Flow), Romania (Bucur et al. 2010,
Mateias Limestone, Southern Carpathians)
and Slovenia ( Kukoc et al 2012, Internal
Dinarides).

CONCLUSIONS

In the studied section of Mali i Shenjte
carbonateplatform,adetailedanalysisofthe
typical microfacies and their microfaunistic
associations was done and where the most
important form from biostratigraphically
and paleoenvironmentally point of view
have made possible the biozonal and
paleoenvironmental reconstruction of
platform environments using benthic
taxons as foraminifera, cacareous algae
and microbial structures and using as well
calcareous pelagic taxons as calpionellids
and calciphers, associations that indicate
an Upper Berasian-Lower Valanginian
age. The paper presents for the first time
data regarding the presence of Berasian-
Valanginian levels at the basal part Mali
i Shenjte carbonate platform, providing
essentialinformation on the reconstruction
of the post-settlement history of these
deposits
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Plate 1. M4-Coscinoconus sp; M5Coscinoconus cherchiae; M5-1-Coscinoconus campanellus;
M7d-8-Coscinoconus molestus M7d-9-Protopeneroplis ultragranulata; M17-Neotrocholina
friburgensis;M17-10-Protopeneroplis ultragranulata; M19-3-Neotro- cholina sp; M26-Montsalevia
salevenis; M27(10x)-Montsalevia salevensis; M30(10x)-Scythiolina-Histerolina; M31(10x)

Scytioli- na-Histerolina; M32(10x)-Protopeneroplis ultragranulata; M33(10x)-Spirillina; M35(10x)-
Nodosaria sp; M36(10x)-Lenticulina; M43-1(10x)-Neotrocholina sp; M44(10x)-Protopeneroplis
ultragranulata; M41(10x)-Bullophora sp; M49(x10)-Novalesia sp; M44(10x)-Gaudryna ectypa;
M45(10x)-Acruliamina; M50(10x)-Amobaculites; M50-1(10x)-Scytiolina&textulariid; M50-2(10x)-
Montsalevia salevensis; M51(10x)-Montsalevia sp; M54(10x)-foraminifer textularid

Plate 2. S2(10x)-Protopeneroplis ultraganulata; S2(5x)-Nautiloculina sp; _S12(5x)-Charentia
cuvillieri; S13(2.5x) - foraminifer duke shpuar nje sfungjere; S14-2(5x-1zum)-Coscinophragma;
S14-3(10x)-Everticy- clammina; S14-4(10x)-Vercorsella; S15(10x)-Spirilina sp; S15-2-Lenticulina
sp; S15-3 Haplophragmoides joukowsky; S14-9-Foraminifer ind; S15-1 ?Supiluliumaella sp; S14-
5-Sporolithon rude LEMOINE; S17-3-Pfenderina neocomiensis; S19-Charentia cuvillieri; S15-
5(10x1zum)-Salpingoporella pygmaea; S14-6(5x)-?Salpingoporella; S14-7(5x)-Salpingoporella
pygmaea; M7d-1-Actinoporella podolica; S14-9;Salpingoporella pygmaea; S14-10; Terquemella sp;
M45-2-Terquemella sp; M17-8-Terquemella sp; M7d-12; Carpathoporella occidentalis

Plate 3. S13-2(5x)-Lithocodium;S13-2(5x)S13-2(5x); S14-1(5x)-Crescentiella morronensis;
S14-1(10x)-Crescentiella  morronensis;  S14-4(5x)-Radiomura  cautica; M48(2.5x)-Structuri
cianobacteriale; M30(20x)-Tintinopsella; M33(20x)-Tin- tinopsella longa; M52(20x)-Lorenziella;
S3(20x)-Lorenziella; S3(20x)-Stomiosphaera echinata; M18-Tintinopsella carpathica; M19-
Calpionell alpina; M19-4-Calpionella alpina; S15-8-Colomisphaera carpathica; S18-Cadosin sp; S18-
5-?Cadosina sp; S18-9-Calpionellites sp
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MODELI TEKTONIK | ZONES JONIKE NE RAJONIN GJIROKASTER-FILAT (GREQI) ME STRUKTURA
TE MUNDESHME KERKIMI PER HIDROKARBURE

AGIM MESONJESI”, MARJETA BONJAKO™

ABSTRAKT

Artikull paraget disa konsiderata mbi gjeologjiné dhe modelet e mundéshme té kérkimit pér
nafté e gaz bazuar né eksperiencén dhe punén e kryer nga autori né kéto rajone duke ju referuar
gjithashtu edhe shumé studimeve e botimeve pér rajonet ndérkufitare Shqipéri - Greqi. Béhet
njé sitezé mbi studimet e botuara lidhur me vazhdimin e linjave tektonike, strukturave e té
zhveshjeve té formacioneve shkémbore nga Shqipériapértej kufirit né Greqi dhe ekzistenca e
strukturave té mundéshme té kérkimit pér hidrokarbure té lidhura me tektogjenezén e tyre.
Studime, raporte e artikuj té shumté té botuar deri mé sot prezantojné stratigrafiné dhe
sedimentimin e formacioneve shkémbore né zonén ndérkufitare Shqipéri — Greqi, né té cilat
analizohen rezultatet e deritanishme té kérkimit pér nafté e gaz dhe drejtimet e mundéshme
té kérkimit né té ardhmen.

Fjalé Kyg: Gjirokastér-Filat, kérkimi i naftés dhe gazit, evaporite, formacioni karbonat,
formacioni terrigjen, modeli tektonik pattern, mbihipje.

HYRIE

Né artikull diskutohet pérgjithésit mbi € vlerésuar mé né fund strukturat
cfaré éshté arritur deri mé sot né kérkimin antiklinale mé té favorshme pér kérkimin
e naftés e gazit né rajonin ndérkufitar € grumbullimeve té naftés e gazit né té
Shqipéri-Greqi. Béhet pérpjekje pér té ardhmen.

analizuar faktorét formacion shkémbor-
tektonikéné, marrdhéniet e tyre reciproke

Paré né kontekstin e stilit tektonik,
tektonogjenezés, marrédhénieve té

dhe se si ato kané mundur té ¢ojné né
formimin e shtratimeve té naftés e gazit.
Kuptimi i kétyre marrédhénieve ka cuar
né fakt drejt zbulimit té vendburimeve
ekzistuese dhe vetém shfrytézimi i késaj
pérvoje mund té ¢ojé né zbulime té tjera né
té ardhmen.

Tre formacionet shkémbore gé ndértojné
gjithé prerjen stratigrafike, evaporitik,
karbonatik dhe terrigjen, pérshkruhen
shkurtimisht duke u bazuar né shumé
studime tematike e stratigrafike té kryera
meé paré pér rajonin né diskutim.

Mé tej pérshkruhet modeli dhe stili
tektonik se si i gjejmé sot kéto formacione
té deformaruara né struktura antiklinale,
sinklinale e monoklinale duke veguar

strukturave me njéra - tjetrén, kushteve
té formimit e migrimit té naftés, etj., né
pérgjithési, nga studime té ndryshme, jané
sugjeruar pér kérkim tipe té ndryshme
strukturash, por né térési, né ményré té
pérmbledhur, né kété artikull synohet
té sugjerohet kérkimi né strukturat
karbonatike té Kreté-Eocenit té mbuluara
nga flishi gofshin kéto té tipit “backthrust”,
té ¢liruara nga mbihypjet, nén evaporite
apo prané tektonikave me amplituda té
médha vertikale.

NDERTIMI GJEOLOGJIK

Formacionet shkémbore té identifikuara né
sipérfage jané pércaktuar si té moshés nga
Triasiku deri né Pliocen. Kéto depozitime
mund té ndahen né pérgjithési né tre

" Universiteti Politeknik i Tiranés, Fakulteti Gjeologji - Miniera, Tirané. e-mail:

“Universiteti Ismail Qemali, Vloré
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formacione:
formacioni
terrigjen.

formacioni evaporitik,
karbonatik dhe formacioni

Né térési té gjitha studimet e kryera pér
rajonet ndérkufitare mes Shqipérisé dhe
Greqisé, raportojné té dhéna té detajuara
té prerjes stratigrafike. Kétu mé poshté
po pérshkruajmé shkurtimisht nga ana
litologjike tre formacionet shkémbore qé
takohen.

a- Evaporitet, formacioni mé i vjetér i
takuar

Formacioni evaporitik éshté konsideruar si
formacioni mé i vjetér i takuar né sipérfage
(Fig. 1) dhe me puse né zonat tektonike
Jonike dhe Sazani né Shqipéri dhe Greqi.
Pozicioni stratigrafik i kétij formacioni
éshté shogérimi i tij me prishjet mbihypése
kryesore.

Pér arsye se kéto depozitime né zonén
Jonike takohen tektonikisht nén dolomitet
e karbonatet e Triasikut té sipérm dhe
dyshemeja e evaporiteve nuk njihet, pra
meqeé tavani i tyre éshté Triasik i sipérm,
ato interpretohen kryesisht si té késaj
moshe.

Nga ana lithologjike pérfagésohen nga
gipse, anhidrite, kripé guri, dhe bashké me
kéto ndonjéheré takohen argjila, brekcie
gélgerorésh e dolomitesh, ranoré si dhe
copéra kristalesh kuarci. Shpesh kriprat
me argjilat jané té pérzjera dhe midis tyre
ka copra gélgerore e dolomite (Bandilli L.,
1996; Gjeologjia e Shqipérisé 1983).
Studimet tregojné pér njé rregullsi té
daljes sipérfagésore té evaporiteve (Bakia
H., 1982; Velaj T., 1991). Né pérgjithési ato
jané hartografuar prané tri prishjeve té
thella tektonike shképutése: asaj Libohové
- Gliné e cila vazhdon mé né jug, pértej
kufirit, né Greqi né rajonin Delvinaki (fig.
1); prishjes tektonike Delviné-Dhrovjan
gé vazhdon mé tej né Gregi me prishjen
tektonike té krahut peréndimor té
antiklinalit Tavera dhe Mourgana si edhe
prishjes tektonike té Butrintit (Ciflik) gé
vazhdon me drejtim juglindje né Greqi, né
rajonin Sourgana-Filat e mé tej akoma mé
né jug ku bashkohet me prishjen e Korfuzit
né jug té kétij ishulli.
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Evaporitet takohen né brezin e Kurveleshit
né formé shiriti té ngushté, vende-vende i
ndérpreré, duke filluar nga rajone mé né
veri e duke u zgjatur drejt jugut né rajonin
gé po diskutojmé (fig. 1) prané fshatit
Kardhiq (Bandilli L., 1996; Gjeologjia e
Shqipérisé 1983). Kéto dalje sipérfagésore
té evaporiteve né Shqipéri, té pérmendura
mé sipér, sé bashku me ato mé né veri
té tyre (diapiri i Dumresé) si edhe ato né
territorin grek matané kufirit Shqipéri -
Greqi tregojné se ato pérfagésojné njé
formacion me pérhapje té gjeré né zonén
Jonike. Kjo pérhapje e gjeré dhe masé e
madhe plastike pranohet té keté luajtur njé
rol té réndésishém gjaté |évizjeve tektonike
mbihypése drejt peréndimit duke lehtésuar
|évizjen e masave shkémbore karbonatike
e terrigjene mbi té.

Nga ana tjetér, lévizja e evaporiteve gjaté
lévizjeve tektonike ka ndikuar gjithashtu
né modelin strukturor té krijuar dhe
gé shohim sot né sipérfage dhe nga té
dhénat e puseve té shpuar. Prej té gjithé
studimeve, sot pranohet se evaporitet
kané lévizur né drejtim té peréndimit, drejt
zonave me presione mé té vogla, pérgjaté
prishjeve peréndimore mbihedhése té
strukturave, duke shkaktuar edhe prishje
té tjera né kreshtat e strukturave si edhe
pérgjaté krahéve té tyre lindoré (Davidson
., Velaj T., March 1998; Bakia H., Sejdini B.,
1982). Té dhénat né sipérfage dhe ato té
puseve tregojné gjithashtu pér praniné e
prishjeve tip “backthrusts” té krijuara gjaté
kétij procesi.

Né pikpamje sizmike, depozitimet
evaporitike pérfagésohen nga reflektime
sizmike kaotike, por pér rajone té tjera,
autor té ndryshém shprehen se éshté
e qarté, sipas té dhénave sizmike, gé
evaporitet né pérgjithési nuk jané njé
masé autoktone (Berberi A., Bega Z.,
1990). Ekzistenca e njé tjetér trashésie me
reflektime té vazhdueshme nén masén me
reflektime kaotike té evaporiteve, tregon
gé evaporitet kané |évizur drejt peréndimit
dhe sot jané té vendosura mbi njé trashési
shkémbinjsh sedimentaré té flishit dhe
karbonateve.
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té mundéshme kérkimi pér hidrokarbure

b- Formacioni karbonatik

Formacioni karbonatik né rajonin qé
diskutojmé, ashtu si kudo né gjithé zonén
Jonike, zé intervalin moshor nga Triasiku
i sipérm deri né Eocen ndérsa mé lart
vendoset formacioni flishor. Karakteri
facial i kétyre depozitmeve, pelagjik apo
neritik, varet nga kushtet paleogjeografike
dhe rregjimi gjeotektonik qé kané jetuar
zonat tektonike né kohérat e ndryshme té
depozitimit. Zonat me facie neritike kané
trashési mé té madhe, kurse ato pelagjike
kané trashési mé té vogél (Dalipi H., 1979;
Dalipi H., 1982; Aliaj Sh., 1987; Aliaj Sh.,
2012). Késhtu facia neritke e Triasikut té
sipérm, té pérfagésuar nga dolomite, kané
dukshém trashési t& madhe ndérsa mé
lart, sidomos nga Jurasiku i mesém e mé
lart, faciet béhen mé pelagjike dhe kané
trashési mé té vogla.

Né skajin juglindor té rajonit (fig. 1), né
kontakt me zonén Jonike éshté zona Kruja
(zona Gavrovo-Tripolica né Greqi), e cila
gélgerorét i ka té facies neritike, dhe qé
zhvishen né sipérfage né zonén shqiptare
nga Kretaku i sipérm deri né Eocen.
Formacioni karbonatik vazhdon edhe mé
né peréndim té zonés tektonike Jonike,
né zonén tektonike Sazani (zona tektonike
Paksos né Greqi) dhe pérfagésohet
térésisht nga gélgeroré neritiké qé dalin né
sipérfage qé nga Kretaku i poshtém.

c- Formacioni terrigjen

Formacioni terrigjenka pérhapje té madhe
dhe vendoset né pajtueshméri mbi
gélgerorét. Sic pranohet né pérgjithési
nga té gjitha studimet referuar né térési
zonave tektonike Jonike e Kruja, edhe
né rajonin gé diskutojmé, ky formacion
fillon me Oligocenin e poshtém duke u
rinuar né moshé drejt peréndimit ku jané
formuar dhe mollasat deri né Pliocen
(Sadushi P., 1987). Késhtu brezat sinklinal,
sidomos né peréndim té zonés Jonike jané
mbushur nga depozitime té Burdigalian —
Langinianit me pamje flishoidale e mé lart
nga depozitime tipike mollasike té& Miocen
— Pliocenit (Shehu H., 1988; Gjeologjia e
Shqipérisg, 1983).

Depozitmet pérfagésohen kryesisht nga
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ndérthurje ritmike me ranoré, alevrolite,
argjila dhe rrallé shtresa gélgerorésh. Né
prerje takohen rréshgitje nénujore né zonat
peréndimore dhe olistolite gélgerorésh
eoceniké apo kretaké né zona lindore,
si dhe horizonte konglomeratesh qé
shpesh mbizotérojné né pjesén e sipérme
té prerjes. Né bazé té foraminiferéve
planktoniké,depozitimet  flishore jané
ndaréné disa biozona, té cilat nga posht
lart jané: Zona Globoanomalia micra, zona
Globigerina ciperoensis, zona Globorotalia
kugleri dhe zona Globigerinite dissimiiis
dissimilis (Sadushi P, 1987; Shehu H.,
1988; Gjeologjia e Shqipérisé, 1983).

MODELI TEKTONIK | RAJONIT

Zona Jonike mbulon sipérfagen mé té
madhe né rajonin e paragitur né figurén 1
dhe vetém né skajin juglindor lokalizohen
zonat tektonike Kruja (e quajtur Gavrovo
né Greqi) dhe Krasta (e quajtur Pindi né
Greqi) pér té treguar marrédhéniet mdis
tyre.

Kufiri mé lindor i zonés Kruja me zonén
Krasta-Pindi dallohet garté nga pikpamja
strukturore dhe topografike me praninée
maleve té Pindit né Greqi (Krasta) qé
pérfagésohen litologjikisht nga gélgeror
té Triasikut, Jurasikut dhe Kretakut e deri
né Eocen té mbihedhur drejt peréndimit
mbi depozitimet flishore e klastike té
moshave té ndryshme nga Oligocenike deri
Miocenike (B. P. Co Ltd., 1971).

Né térési, té gjitha studimet rilevuese
e pérgjithésuese, e vizatojné planin e
prishjes me rénie né drejtim té lindjes, por
né disa pika té rralla éshté dokumentuar
ky plan té jeté me kénde shumé té vogla
zhytjeje, gati horizontalé (B. P. Co Ltd,,
1971). Amplituda horizontale e mbihipjes
né fakt nuk éshté e njohur ashtu si¢ nuk
éshté e njohur shtrirja drejt lindjes e flishit
por studimet raportojné gé ajo mund ti
kalojé 8 km, mbéshtetur né disa zhveshje
sipérfagésore né Greqi (B. P. Co Ltd., 1971),
e po késhtu me té tilla pérmasa raportohet
ajo edhe né Shqipéri (Prrenjasi E., 1991).

Shtrirja e flishit nén dhe prané planit té
prishjes mbihipése té zonés Krasta-Pindi si
né Shqipéri ashtu edhe né Greqi duket té
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jeté parallel me planin e mbihypjes (B. P.
Co Ltd., 1971; Bakiaj H., Misha V., Velaj T.,
1990.

Dihet tashmé se zona Jonike vazhdon
me strukturat e saj né veri té rajonit né
fjalg, deri sa, shumé mé né veri mbulohet
transgresivisht nga Ultésira Adriatike deri
né ndérprerjen tektonike nga térthorja
Vloré — Elbasan - Dibér. Né drejtim té
jugut, zona Jonike vazhdon pértej kufirit
né territorin grek duke ruajtur té njéjtat
karakteristika strukturalo - tektonike si né
territorin shqiptar (Karakitsios V., 2007;
Davidson 1., Velaj T., etc March 1998; Hank
D., 2013; Nikolau K., April 26,27 -2012;
Zafiropoulos G., 2012; Kapnistos M., 2007).

Nga piképamja tektonike, zona Jonike
paragitet mjaft e komplikuar, me njé
strukturim té pérgjithshém me asimetri
peréndimore e me shtrirje juglindje
veriperéndim. Strukturat jané té
tektonizuara né krahét e tyre peréndimoré,
me prishje gjatésore sipas strukturave
duke i shogéruar ato sipas krahéve té tyre.
Shképutje térthore jané prezente zakonisht
né marédhéniet midis periklinaleve té
strukturave apo né kontaktet me daljet
evaporitike. Shképutjet né krahét lindor
dhe prishjet e tipit “backthrust” jané
gjithashtu té pranishme, por takohen mé
rrallé.

Bazuar né dallimet strukturalo-faciale
brenda veté zonés Jonike jané dalluar tre
breza strukturoré antikinalé: brezi antiklinal
i Beratit (brezi mé lindor), brezi antiklinal
i Kurveleshit (brezi gendror), dhe brezi
antiklinal i Cikés (brezi mé peréndimor).

Té gjithé brezat shogérohen né krahét e
tyre peréndimor nga prishje tektonike.
Né rajonin qé diskutohet, né té dyja anét
e kufirit Shqgipéri — Greqi, zona Jonike
ekspozohet né sipérfage me nivelet e
saj mé té vjetra. Si pasojé, edhe prishjet
shogéruese jané mé té thella duke kapur
késhtu té gjitha formacionet shkémbore.
Duhet theksuar gjithasht fakti se takohen
dhe prishje té tjera ndérformacionale
té krijuara gjaté progesit té mbihipjeve
nga lindja né peréndim por té dhénat
gjeologjike tregojné se me sa duket nuk
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duhet té kené munguar edhe lévizjet
tektonike nga jugu né drejtim té veriut.

Nga ana tjetér, strukturat karbonatike
mé té zhvilluara shogérohen edhe me
fenomenin e diapirizmit té evaporiteve qé
dalin edhe né sipérfaqge si kétej kufirit né
Kardhig, Mali i Gjeré, Xaré Mursi, Bureto
etj., po ashtu edhe né Greqi.

Studimet tektonike pranojné se rrudhat
jané prekur nga tektonikat gjaté fazés sé
strukturimit por njé pjesé e tyre mund
ta kené zanafilléen qysh gjaté kohés sé
sedimentimit, ndérsa ato té krahéve lindor
e té “backthrust-eve” pranohen sirrjedhojé
e lévizjeve shtypése (Fili I., 2001; Aliaj Sh.,
1987; Aliaj Sh., 2012; Mghillka LI., 1991;
Méhillka LI., 1996; Prrenjasi E., 1991).

Studimet tektonike tregojné se evaporitet
kané luajtur njé rol té réndésishém né stilin
tektonik té strukturave né zonén Jonike
né shqipéri dhe Greqi. Ato kané shérbyer
si njé bazament mbi té cilin strukturat
karbonatike kané lévizur mbi té sé bashku
me flishin shoqgérues té tyre. Pérderisa
né disa pika gjejmé sot evaporite mbi
flish si né Delviné etj, studimet tektonike
pranojné gé edhe veté evaporitet mund té
jené zhvendosur lateralisht deri né 25 km
(Davidson 1., Velaj T., March 1998).

PRISHJET TEKTONIKE SHOQERUESE TE
BREZAVE STRUKTUROR ANTIKLINALE NE TE
DY ANET E KUFIRIT KUFIRIT SHQIPERI — GREQ]

Mé sipér theksuam ndarjen e zonés
tektonike Jonike né tre breza strukturor
antiklinal té cilét shogérohen né peréndim
té tyre me prishjet mbihedhése nga lindja
drejt peréndimit. Kétu mé poshté po
pérshkruajmé shkurt kéto prishje edhe pér
faktin se ka njé rregullsi té vizatimit té tyre
prané daljeve sipérfagésore té evaporiteve
(Bakia H. 1982). Nga lindja né peréndim
ato jané:

- Prishja tektonike Libohové - Gliné dhe
mé né jug pértej kufirit né Greqi né
rajonin Delvinaki (prishja me nr. 3, fig.
1). Né Shqipéri kjo prishje vizatohet né
peréndim té vargmaleve Lunxhéri- Bureto,
prané Libohovés e Glinés ndérsa né Greqi
né peréndim té strukturés Delvinaki né



Modeli tektonik i zonés Jonike né rajonin Gjirokastér-Filat (Greqi) me struktura

té mundéshme kérkimi pér hidrokarbure

rajonin me té njéjtin emér.

-Prishja tektonike Delviné-Dhrovjan qé
vazhdon né jug me prishjen tektonike té
krahut peréndimor té antiklinalit Tavera
dhe Mourgana né territorin grek (prishja
me nr. 2, fig. 1).

nuk njihen, por né pérgjithési té dhénat
mund té interpretohen mé tepér me njé
zbutje té kéndit té rénies drejt thellésisé
(Prrenjasi E. 1991).
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Figura 1. Harta skematike tektonike e rajonit né studim (sipas Mésonjési A.)

-Prishja tektonike e Butrint-Ciflikut qé  KgrkiMET PER HIDROKARBURE NE RAJONIN
vazhdon né juglindje né Greqi, né rajonin  GyroKASTER-FILAT (GREQI)

Sourgana-Filat e mé né jug ku bashkohet

me prishjen e Korfuzit né jug té ishullit

(prishja me nr. 1, fig. 1).

Kéndet e prishjeve né thellési té médha
37

Duke ju referuar studimeve té shumta
mund té grupohen objektet e mundéshme
té kérkimit si mé poshté:
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Modeli tektonik i zonés Jonike né rajonin Gjirokastér-Filat (Greqi) me struktura
té mundéshme kérkimi pér hidrokarbure

a- Kérkimi né objektin e gélgeroréve té
Kretak - Eocenit nén mbulesén evaporitike

Jané struktura gé formohen si rezultat
i mbihypjeve té médha nga lindja drejt
peréndimit té prerjes karbonatiko
flishore mbi evaporitet duke u shképutur
karbonatet gé nga rrénjét e tyre ose pér
shkak té ndrydhjes sé prerjes karbonatike
si pasojé e lévizjeve tektonike nga té dy
drejtimet. Nga ana tjetér, evaporitet, qé
dalin ose jo né sipérfage, mund té krijojné
kurthe duke shérbyer si mbulesa pér
rezervuar karbonatik t&¢ mundshém poshté
tyre (fig. 1&2).

Né pérgjithési té gjita studimet, duke
analizuar té dhénat e deri sotme, tregojné
pér identifikimin e strukturave karbonatike
mesozoike nén mbulesén kripore té cilat
duhet té konsiderohen si njé objekt i
mundshém kérkimi por gé nuk jané arritur
akoma me puse kérkimi (Kapnistos M.
2007; Davidson |I., et al. 1998; Hank D.
2013; Nikolau K. 2012; Prrenjasi E. 1991;
Velaj T. 1978; Velaj T. 1991). Té dhénat e
pérfituara vértetojné né fakt pérfytyrimet
se diapirizmi ka gené i fugishém duke u
pérhapur né gjerési disa gindra metra, né
gjatési disa kilometra ndérsa thellésia e
dyshemesé sé tyre interpretohet té jeté
disa kilometér dhe né disa rajone edhe mé
e madhe se 6000m (Prrenjasi E. 1991).
Tentativa pér kérkimin e kétij objekti jané
béré si kétej e matané kufirit Shqipéri -
Greqi (Prrenjasi E. 1991; Zafiropoulos G.
2012).

b- Kérkimi né objektin e gélgeroréve
té Kretak - Eocenit nén mbihypjet (tip
“subthrust”)

Té dhénat e deri sotme tregojné zbulimin e
strukturave té tilla (fig. 1&2) tip “subthrust”
té formuara si rezultat i trysnive tektonike
nén mbihypjet e médha dhe grumbullime
té naftés e gazit né kéto struktura (Leskaj
Z. 1995). Duke u bazuar né kéto té
dhéna studimet né pérgjithési pranojné
vazhdimin e kérkimit té strukturave té tjera
té fshehura nén mbihipjet duke i dhéné njé
réndési té madhe kérkimit té tyre né té
ardhmen (Kapnistos M. 2007; Nikolau K.
2012; Marnelis F., et al. 2007; Fili 1., 2001;
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Shteto Th. 1995).

c- Kérkimi né objektin e gélgeroréve té
Kretak - Eocenit té mbuluara nga flishi
dhe té ¢liruara nga mbihypjet

Modele té tilla jané nga mé té parat qé jané
zbuluar deri mé sot né brezin e Kurveleshit
(fig. 1&2) dhe gé duhet té jené objekt
kérkimi edhe né té ardhmen (Fili I. 2001;
Shteto Th. 1995; Leskaj Z. 1995). Modele
té tilla jané zbuluar edhe né territorin grek
dhe sugjerohen kérkime né té ardhmen
edhe nga studime té ndryshme té autoréve
té tjeré (Hank D. 2013; Nikolau K. 2012).

d- Kérkimi né objektin e gélgeroréve té
Kretak - Eocenit té mbuluara nga flishi
né blloge tektonik né ball té ndrydhjeve
tektonike ose té mbihypjeve.

Modele té ftilla jané rrudhosje té
depozitimeve karbonato-flishore té
formuara si rezultat i ndrydhjeve tektonike
nga té dy drejtimet lindje e peréndim (fig.
1&2) (Nago P. 1999; Hank D. 2013; Nikolau
K.2012; Marnelis F., et al. 2007; Fili I. 2001;
Shteto Th. 1995; Leskaj Z. 1995).

PERFUNDIME

Analiza e modeleve strukturor té
vendburimeve té naftés e té gazit té
zbuluara deri mé sot éshté e réndésishme
pér té orientuar punime té mundéshme
kérkimi né té ardhmen. Modeli strukturor
i cili shpjegon mé miré historiné e formimit
té vendburimeve ekzistuese té naftés e
gazit sugjeron mundésiné e ekzistencés sé
vendburimeve té tjera né rajon.

Tre brezat antiklinal brenda zonés Jonike
té dalluar nga studimet tektonike jané té
pranishém né rajon por pér kérkime té
métejshme sugjerohet detajimi i orientimit
té strukturave té grupuara sipas linjave té
mundéshme dhe kérkimi istrukturave té
fshehura gjaté shtrirjes sé kétyre linjave
strukturore né pérgjithési né drejtim veri-
veriperéndim e jug-juglindje.

Strukturat karbonatike té Kreté-Eocenit
té mbuluara nga flishi jané objekti mé i
réndésishém pér kérkimin nété ardhmen
dhe ato jané grupuar né katér modele
té mundéshme: struktura té mbuluara
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nga flishi té tipit “backthrust”, struktura me amplituda té médha vertikale.

té mbuluara nga flishi por t€ cliruara nga s ghénat gjeologjike mbéshtesin kérkimin
mbihypjet, struktura té mbuluara nga flishi & modeleve strukturore té pérmenduara

por gé jané maskuar nga evaporitet per  ,or jané studimet rilevuese, pérgjthésuese
shkak té mbihypjes né shkallé té madhe ¢ sidomos punimet sizmike me cilési t&

drejt peréndimit si edhe strukturané formé  |arte gé do té ndihmojné né konkretizimin
bllogesh té formuara prané tektonikave ¢ jnterpretimeve té sotme gjeologjike.
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THE TECTONIC PATTERN OF THE IONIAN ZONE IN GJIROKASTRA-FILAT REGION (GREECE) AND
ITS POTENTIAL HYDROCARBON EXPLORATION.

AGIM MESONJESI”, MARJETA BONJAKO™

ABSTRACT

This paper presents some aspects regarding the geology and the potential models serving
for oil and gas exploration, all based on the authors work experience in the studied regions.
The authors are also referring to numerous studies and publications performed in the regions
surrounding the Albanian-Greek border. Thus the paper becomes an important synthesis of
the published studies focusing on the continuation of the tectonic lines, structures and the
outcrops of different formations surrounding the Albanian-Greek border and implicitly the
existence of possible hydrocarbon structures related to their tectogenesis.

An important number of studies, geological reports and published papers were focused on
the stratigraphy and sedimentary rock formations near the Albanian-Greek cross-border area,
analysing the existing data regarding the oil and gas exploration and the possible directions
of future explorations.

Key words: overthrust, subthrust, tectonic, hydrocarbons

INTRODUCTION

This paper generally discusses the
achievements of current research in the

the sedimentary succesions are found
today in the form of anticlines, synclines

field of oil and gas exploration in the
region of the Albanian-Greek cross-border.
In this way, it was possible to analyze
the lithologic and tectonic factors, their
mutual relationships and how they could
have led to the formation of oil and gas
reservoirs. Once these relationships have
been understood, the discovery of existing
sources became possible by utilizing this
experience which implicitely can lead to
further discoveries in the future.

The three rock formations building the
whole stratigraphic section composed
of evaporitic, carbonate and terrigenous
formations will be briefly described
below based on numerous thematic and
stratigraphic studies previously conducted
in the studied region.

The paper further describes the tectonic
pattern and style, in other words, how

and monoclinic structures and finally,
by identifying and evaluating the most
favorable anticlinical  structures  for
exploring future oil and gas reservoirs.

Regarded in the context of tectonic style,
tectogenesis and in the context of the
relationships between structures or the
conditions of oil formation and migration,
the various studies have generally
suggested different types of structures,
but the aim of this paper is to suggest the
prospection of the Cretaceous-Eocene
carbonate structures, that of “backthrust”
type, not overthrusted and which are found
below the evaporites or near the tectonic
structures with high vertical amplitudes.

GEOLOGICAL SETTING

The age of the outcroping rocks is Triassic to
Pliocene and generally they can be divided

" Universiteti Politeknik i Tiranés, Fakulteti Gjeologji - Miniera, Tirané. e-mail:

““Universiteti Ismail Qemali, Vloré
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into three formations: the evaporitic
formation, the carbonate formation and
the terrigenous formation.

Overall, all the studies conducted on the
cross-border regions between Albania
and Greece were focused on detailed data
of different stratigraphic sections. The
lithology of these rock formations will be
briefly described here below.

a- Evaporites, the oldest

formation

existing

Because these deposits belonging to the
lonian zone are tectonically found below
the Upper Triassic dolomite and carbonate
formations and the basal part of the
evaporite formation was not identified
and also due to the fact that the top of this
formation is of Upper Triassic age, the age
of the evaporites was interpreted as Upper
Triassic by default.

Lithologically,  these  deposits are
represented by gypsum, anhydrite, rock
salt and ocasionally by clay, limestone
and dolomitic breccia, sandstone and
fragments of quartz crystals. The clays
and the salts are often intercalated
and ocasionally contain limestone and
dolomite fragments (Bandilli L., 1996;
Geology of Albania 1983).

The performed studies are pointing to
a regularity of the evaporitic deposits
cropping in surface (Bakia H., 1982; Velaj
T., 1991) and they were generally mapped
near three deep detachment tectonic
faults: that of Libohova - Glina which
extends toward south, across the border
and to Greece, in Delvinaki region (fig.
1); the Delvina-Dhrovjan tectonic fault
that extends further to Greece with the
tectonic fault of the western flank of Tavera
and Mourgana anticline, as well as the
Butrint (Ciflik) tectonic fault that extends
southeast to Greece, in the Sourgana-Filat
region and beyond south where it joints
the tectonic fault of Corfu island, in its
southern part.

The evaporitic deposits encountered in

Kurvelesh belt are in a form of a very
narrow band, interrupted from place to
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place, starting from regions further north
and extending toward south of the above
discussed region (fig. 1), near the village
of Kardhiq (Bandilli L., 1996 ; Geology of
Albania 1983). In Albania, these outcrops
of the above mentioned evaporites, along
with those further north (Dumre diapir)
as well as those from the Greek territory
across the Albanian-Greek border, are
proving that they represent a formation
with an important widespread within the
lonian zone. This large widespread and the
important tectonic plasticity of this zone
is recognized to have played an important
role during the westward overthrusting
tectonic movements, facilitating the
movement of carbonate and terrigenous
rock masses above it.

On the other hand, the movement of the
evaporites during the tectonic movements
has also influenced the actual structural
model that can be observed on surface or
from the data coming from drilled wells.
From all studies, it is now accepted that the
evaporites have moved westward towards
areas with less compressional regime,
along the western flank of the overlying
structures, fact that caused further faults
in the structure ridges as well as along
their eastern flanks (Davidson 1., Velaj T.,
March 1998; Bakia H., Sejdini B., 1982).
The surface and drilling data also indicate
the presence of the faults of “backthrusts”
type created during this process.

From seismic point of view, the evaporitic
deposits are characterised by chaotic
seismic reflections, but regarding other
regions, different authors claim that
according to seismic data the evaporites
are generally not an autochthonous mass
(Berberi A., Bega Z., 1990). The existence
of another succesion with continuous
reflections existing below the mass with
chaotic reflects of evaporites indicates that
they have moved westward, today being
located above a sedimentary succession
represented by flysch and carbonate rocks.

b- Carbonate formation

In the studied region, as elsewhere in the
lonian zone, the carbonate formation
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has an age ranging from Upper Triassic
to Eocene, while the flysch formation is
located above. The facial character of these
deposits are typical of pelagic deep water
or shallow water environments, it depends
on the paleogeographic conditions and on
the geotectonic regime that were typical
of those tectonic zones at the different
times when they were settled. The shallow
water facies are thicker, while the pelagic
ones are less thick (Dalipi H., 1979; Dalipi
H., 1982; Aliaj Sh., 1987; Aliaj Sh., 2012).
Thus the Upper Triassic shallow water
facies represented by the dolomites are
significantly thicker whereas in the younger
part, especially those of Middle Jurassic
age or even younger, the facies become
more pelagic and have lower thicknesses.

At the southeastern margin of the region
(fig. 1), in contact with the lonian zone
is located Kruja zone (Gavrovo-Tripoliza
zone in Greece) characterized by Upper
Cretaceous-Eocene shallow water typical
facies.The carbonate formation continues
towards the western part of lonian zone, in
Sazani tectonic zone (Paxos zone in Greece)
and is entirely represented by Lower
Cretaceous shallow water limestone.

c- The terrigenous formation

The terrigenous formation is widespread
and concordantly overlies above the
carbonate formation. As is generally
accepted by all studies focusing on the
lonian and Kruja tectonic zones and even
in the studied region, this sedimentary
formation starts with Lower Oligocene
deposits, then the age becoming younger
up to Pliocene to the west, where the
molasses were formed (Sadushi P., 1987)
and as consequence, particularly west of
the lonian zone, the syncline structures
are filled by Burdigalian-Langhian deposits
with flyschoidal aspect and further above,
by typical Miocene-Pliocene molassic
deposits (Shehu H., 1988; Geology of
Albania, 1983).

The terrigenous deposits are mainly
represented by rhythmic intercalations
of sandstones, aleurites, clays and rare
limestone layers. In the western zones,
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they are also met submarine slumps and
olistolithes of Eocene and Cretcaceous
limestonesand in the eastern zones,
conglomerate horizons often dominating
the upper part of the section. On the
basis of planktonic foraminifera, the flysch
deposits were subdivided into several
biozones: Globoanomalina micra zone,
Globigerina ciperoensis zone, Globorotalia
kugleri zone and Globigerinita dissimis
dissimilis zone (Sadushi P., 1987; Shehu H.,
1988; Geology of Albania, 1983).

The tectonic pattern of the region

The lonian zone covers the largest area in
the region shown in Figure 1 and only at
its southeastern slope, the zones of Kruja
(called Gavrovo in Greece)Krasta (called
Pindi in Greece) are present indicating
their relationship.

The easternmost boundary of Kruja
zone with Krasta-Pind zone is clearly
distinguished  from  structural and
topographic point of view by the presence
of Pind mountains in Greece (Krasta),
lithologically represented by Triassic,
Jurassic and Cretaceous to Eocene
limestones overlying the western deposits
above the flysch and the clastic deposits of
different ages from Oligocene to Miocene
(BP Co Ltd., 1971).

Overall, all the geological survey and
general studies are highlighting the
existence of a tectonic fault plan with a
dip towards east, but at some few points,
this plan has been documented to have a
very small dip-angle, nearly horizontal, (BP
Co Ltd., 1971 ). The horizontal amplitude
of the overthrusting is not known and also
not known is the eastward extension of the
flysch, but some studies are claiming that it
may exceed 8 km, based on some surface
outcroppings in Greece (BP Co Ltd., 1971)
this fact also being reported in Albania
(Prrenjasi E., 1991).

The extension of the flysch below and near
the fault’s plan of Krasta-Pind zone, in
both Albanian and Greek territory, appears
to be parallel to the overthrusting plan (BP
Co Ltd., 1971; Bakiaj H., Misha V., Velaj T.,
1990.
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It is already known that the lonian zone
extends its structures to the north of the
studied region, until much further north
when it is transgressively covered by the
Adriatic Plain until the tectonic accident
caused by the cross fault of Vlora - Elbasan
- Dibar. To the south, the lonian zone
extends across the border into Greek
territory preserving the same structural-
tectonic model as in Albanian territory
(Karakitsios V., 2007; Davidson I., Velaj T.,
etc. March 1998; Hank D., 2013; Nikolau K.,
April 26,27 -2012; Zafiropoulos G., 2012;
Kapnistos M., 2007).

From the tectonic point of view, the lonian
zone is quite complicated, with a general
structure with western asymmetry and
with south-northwest extension. The
western flanks of these structures are
tectonized, with longitudinal faults along
the structures accompanying their flanks.
Transverse faults are usually present in the
interconnections between the periclins
of the structures or in contact with the
evaporite outcrops. The faults of the
eastern flanks and those of “backthrust”
type are also present, but they occur less
frequently.

In the lonian zone, based on the structural
and facial features, three structural belts
have been distinguished: theBerat anticline
belt (eastern belt), the Kurvelesh anticline
belt (central belt), and the Cika anticline
belt (western belt).

All these belts are accompanied in their
western flanks by tectonic faults. In the
region under study, on both sides of the
Albanian-Greek border, the lonian zone
has exposed in surface its oldest levels.
As consequence, the accompanying faults
are going towards depth crossing all rock
formations. It should also be emphasized
that other interformational faults formed
during the east-west overthrusting
process are signaled, but the geological
data indicate the fact that the tectonic
movements from the south to the north
should be possible.

On the other hand, the most developed
carbonate structures are also associated
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with the phenomenon of diapirism of the
evaporites outcropping on the border in
Kardhig, Mali i Gjere, Xare Mursi, Bureto
etc., as well as in Greece.

The studies show that the folds have been
affected by tectonics during the structuring
phase, but some of them could be formed
during the sedimentation, while those of
the eastern flanks and of “backthrust” type
were regarded as a consequence of the
compressional movements (Fili 1., 2001;
Aliaj Sh., 1987; Aliaj Sh., 2012; Méhillka
Ll.,, 1991; Mehillka LI., 1996; Prrenjasi E.,
1991).

The tectonic studies show that the
evaporites have played an important role
in the tectonic style of the structures
belonging to the lonian zone, in Albania
and also in Greece. They have served as
a basement for the carbonate structures
that have moved above along with their
associated flysch sediments. In some
points, the evaporites are found above
the flysch as i Delvina. The tectonic studies
claim that the evaporites may have laterally
shifted up to 25 km (Davidson 1., Velaj T.,
March 1998).

ASSOCIATED TECTONIC FAULTS OF THE
STRUCTURAL ANTICLINAL BELTS ON BOTH
SIDES OF THE ALBANIAN-GREEK BORDER.

As mentioned above, the lonian zone can
be divided into three anticline structural
generations that are associated to their
west part faults extending from east to
west. Below we will briefly describe these
faults particularly for the fact that there
is a regularity in their drawing near the
outcrops of the evaporites (Bakia H. 1982).
From east to west they are:

-Libohova Glina tectonic fault and
further south beyond the Greek border
in the Delvinaki region (fault 3, fig. 1). In
Albania this fault is extending west of the
Lunxeria-Bureto Mountains, near Libohova
and Glina, while in Greece, west of the
Delvinaki structure, in the region of the
same name.

-Butrint-Chiflik tectonic fault that continues
southeast in Greece, in the Sourgana-Filat
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region and further south where it joins the
Corfu fault, south of the island (fault no. 1,
fig. 1).

The fault dip’s angle it not known at
important depths, but in general the data
can be rather interpreted by a decrease in
the dip angle to depth (Prrenjasi E. 1991)

a- Cretaceous - Eocene limestone
formations found below the evaporitic
cover

They are structures formed as a result of
large tectonic overthrustings eastward
to westward of the carbonate-flysch
sediments above the evaporitic formation,
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Figure 1. Schematic tectonic map of the region (after Mésonjési A.)

HYDROCARBON EXPLORATION IN
GJIROKASTRA-FILAT REGION (GREECE)

Referring to numerous studies, the
possible strategic objects can be grouped
as follows:

causing the movement of the carbonate
sequencefrom its origin place or even its
“disparition” due to tectonic movements
in both directions. On the other hand, the
evaporites which can be present or not in
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The tectonic pattern of the lonian zone in Gjirokastra-Filat region (Greece) and
its potential hydrocarbon exploration

surface, can create traps serving as covers
for the possible carbonate reservoirs
existing below them (figs. 1 & 2).

In general, all the studies focusing on
the current data are pointing to the
identification of the Mesozoic carbonate
structures existing below the evaporitic
cover which should be considered a
potential prospecting facility but for the
moment they are no exploration wells
(Kapnistos M. 2007; Davidson ., et al. 1998;
Hank D. 2013; Nikolau K. 2012; Prrenjasi E.
1991; Velaj T. 1978; Velaj T. 1991).

The obtained data show that the diapirism
had a large spread with several hundred
meters in width and several kilometers in
length, while the depth of their basement
is interpreted to be several kilometers and
in some regions, even greater than 6000m
(Prrenjasi E. 1991).

Attempts for prospecting the objects have
been made across the Albania-Greece
border (Prrenjasi E. 1991; Zafiropoulos G.
2012).

b- prospectings in the Cretaceous-Eocene
limestones below the overthrusts (of
“subthrust” type)

The existing data indicate the presence of
such structures (figs. 1 & 2) of “subthrust”
type which were formed as a result of a
compressional tectonics below the large
overthrusting structures thus indicationg
the accumulations of oil and gas in these
structures (Leskaj Z. 1995). Based on these
data, the studies generally recomand
further prospectings for other structures
hidden under the overthrustings, giving
great importance to their future research
(Kapnistos M. 2007; Nikolau K. 2012;
Marnelis F., et al. 2007; Fili I., 2001; Shteto
Th. 1995).

c- prospectings for the Cretaceous-Eocene
limestone covered by flysch and with no
overthrustings.

Such patterns are among the earliest ones
discovered until today in Kurvelesh belt
(figs. 1 & 2) and they should be subject of
future research (Fili 1. 2001; State Th. 1995;
Leskaj Z. 1995).
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Such patterns have also been discovered in
the Greek territory and future prospectings
are suggested by various studies performed
by different other authors (Hank D. 2013;
Nikolau K. 2012).

d- prospectings for the Cretaceous-Eocene
limestone covered by flysch, in tectonic
blocks at the forefront of tectonic uplifts
or overthrustings.

These type of patterns are the folds of
carbonate-flysch deposits formed as a
result of the tectonic uplift from both east
and west directions (Figs. 1 & 2) Nacgo
P. 1999; Hank D. 2013; Nikolau K. 2012;
Marnelis F., et al. 2007; Fili I. 2001; Shteto
Th. 1995; Leskaj Z. 1995).

Conclusions

The analysis of the structural patterns of
the oil and gas sources discovered until
today is important in order to perform
future prospectings. The structural pattern
that best explains the history of the
formation of existing oil and gas sources
suggests the possibility of the existence of
other sources in the region.

Three anticline belts were distinguished
in the region within the lonian as result
of tectonic studies, but for future
prospectings, are suggested detailed
studies regarding the orientation of
the structures grouped along possible
structural lines and also prospectings for
the hidden structures along the extension
of these structural lines, generally along
the north- northwest and south-southeast
direction.

The Cretaceous-Eocene carbonate
structures covered by flysch are the most
important objects for future research and
they are grouped into four possible models:
flysch-covered structures of “backthrust”
type, flysch-covered structures with no
overthrustings, flysch-covered structures
that are masked by evaporites due to large
westward overthrusting as well as block-
shaped structures formed near tectonic
structures with large vertical amplitudes.

The geological data supports the
prospectings of the above mentioned
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structural models but the most relevant help to concretize the current geological
ones are the surveying studies, particularly interpretations.
high performance seismic studies that will

REFERENCES

ALIAJ SH. 1987. Disa ¢éshtje themelore té evolucionit té zonave té jashtme té Albanideve. Bul. Shk. Gjeol.,
4/1987.

ALIAJ SH. 2012. Neotektonika e Shqipérisé. Tirané 2012.

B. P. Co LTD; 1971. The geological results of petroleum exploration in western Greece. 1971.

BAKIA H., SEJDINI B., 1982. Diapirizmi i shkémbinjéve evaporitiké té zonés Jonike. Nafta dhe gazi, 2/1982.

BAKIAJ H., MISHA V. 1990. Ndértimi gjeologo-tektonik i brezit antiklinal té Beratit e marrédhéniet e tij me
diapirin kripor té Dumresé lidhur me perspektivén nafté-gazmbajtése. Revista Nafta dhe gazi, 1/1990.

BANDILLI L. 1978. Mbi disa vegcori té strukturave té brezit antiklinal té Beratit. Nafta dhe gazi, 2/1978.
BANDILLI L. 1996. Platoja e Kurveleshit noton mbi kriprat. Nafta shqiptare, 4/1996.
BERBERI A., JANO K. 1990. Diapirizmi i Dumresé népérmjet metodave gjeofizike. Revista Nafta dhe gazi, 2/1990.

DALIPI H. 1982. Lidhur me fazat e rrudhéformimit dhe katet strukturor né zonat tektonike té jashtme té
Albanideve. Bul. Shk. Gjeol., 4/1982.

DALIPI H. 1979. Mbi pushimet stratigrafike té serisé karbonatike té zonés Jonike. Pérmb. Stud., 2/1979.

DAVIDSON ., VELAJ T., ETC 1998. Thrust tectonics and the role of evaporates in the deformation of the lonian
Zone in Albania (PESGBFSU/Eastern Europe Group Meeting -Exploration for Oil in Albania & Greece, March
1998).

FiLl 1. 2001. Fenomeni kundrambihipjeve dhe prognozimi i kurtheve naftégazmbajtés né zonén Jonike. Nafta
Shqiptare, 2/2001.

GJEOLOGIJIA E SHQIPERISE., 1983. Tekst sqarues i hartés 1: 200 000 scale, ISPGj-ING, NMKS Tirané, 1983.
GEOLOGICAL MAP OF GREECE; 1967. Institute for Geology and Subsurface Research, Scale: 1:5000 and 1:100000.
HANK D. 2013. On the prospectivity of Western Greece; IENE 2nd SE Europe Reg Workshop, Athens 2013.
JENKINS D. 1972. Structural development of Western Greece. AAPG Bulletin V.56 Nr. 1 p. 128-149, 1972

KARAKITSIOS V. 2007. Studing the carbonates from Triassic to Eocene in the lonian zone. 25-th IAS Meeting of
sedimentology, 2007, Patras — Greece, Field Trip Guide Book, p. 123-142

LESKAJ Z. 1995. The state and opportunity of the gas production increase in the Delvina field. Tirana, Albania,
Special Edition, March 31, 1995.

MARNELIS F., RIGAKIS N., KARAKITSIOS V. 2007. Structural geology of the Western Greece fold and thrust belt.
AAPG Energy Conference and Exhibition 2007, Athens, Greece.

MEHILLKA LL. 1991. Mekanizmi i formimit té strukturave né brezin anticlinal té Kurveleshit. Bul. Shk. Gjeol.,
1/1991.

MEHILLKA LL. 1991. Modeli strukturor i Albanideve té jashtme. Bul. Shk. Gjeol., 1/1991.
MEHILLKA LL. 1996. Tipet e bashkésive strukturore né kuadrin e harkut Albano-Helenik. Nafta Shqgiptare, 3/1996.

NAgoO P. 1999. Disa té dhéna mbi evidentimin e strukturave naftégazmbajtése né zonat me tektoniké té zhvilluar
né Albanidet jugperéndimore (brezi antiklinal i Kurveleshit). Bul. Shk. Gjeol., 1/1999.

NikoLAU K. 2012. Exploration &Production of Hydrocarbons in Greece: Discoveries, Petroleum Systems and
Analogues and Perspectives. I.E.N.E. E&P Workshop, Athens, April 26,27 — 2012.

NIKOLLA L., ETC., 2003. Geology of Karaburun Sazani platform and relation with lonian basin. Rev. “Nafta
Shqiptare”, Vol.155, 1/2003.

PRENJASI E., NAZAJ SH., DHIMA S. 2003. Pre-Apulian platform-Albanian thrust belt relationship and hydrocarbon
prospects nearby. Offshore Mediterranean Conference and exhibition in Ravena, Italy, p. 1-9, March 26-28, 2003

PRRENJASI E. 1991. Stili tektonik dhe modelet strukturor té rajonit té Sarandés. Bul. Shk. Gjeol. 1/1991.
SHEHU H. 1988. Gjeodinamika e flishit. Tirané 1988.

SHTETO TH., XHUFI C., GJIOKA M. 1995. Some considerations on the hydrocarbon exploration prospect.
Conference: Current and future problems of oil industry in Albania. March 31, 1995.

UNDERHILL J. 1989. Late Cenozoic deformation of the Hellenide foreland, Western Greece. Geological Society of
America Bulletin. Vol. 101, p. 613-634, May 1989.

UNDERHILL J. 1988. Triasic evaporates and Plio-Quaternary diapirism in Western Greece. Journal of Geological
Society, London. Vol 145, 1988, p. 269-282.

VELAJ T., PREMTI |., BANDILLI L., BAJO I., BEGA Z. 1991. Diapirizmi evaporitik né Shqipéri dhe ndikimi i tij né stilin
tektonik mbihipés. Bul. Shk. Gjeol., 1/1991.

VELAJ T. 1978. Gjeologjia e diapirit té Dumresé. Nafta dhe Gazi 3/1978.

ZAFIROPOULOS G. 2012. Exploration history and Hydrocarbon Potential of Greece. IENE Workshop, 26-27April,
2012.

48



Bul. Shk. Gjeol. (Nr. 1/2019), 49-58

ANTIKLINORI KOSTENJE-OKSHTUN DHE PERSPEKTIVA NAFTEGAZMBAJTESE E T

FOTAQ LULA, PIRO DORRE’, ERVIN LULA

ABSTRACT

Bazuar né vegorité e pérbashkéta litologjike e litostratigrafike té shkémbinjve, tipareve
strukturale-tektonike si dhe mardhénieve midis tyre, né zonén tektonike Krasta-Cukal
diferencohen nénzona tektonike; Spiten (perendim), Cukal, Krasta, Dibér-Gramoz (lindje), (Lula
F., 2000)

Nénzona Dibér-Gramoz ka térhequr vémendjen pér vlerésimin e perspektivés té kérkimit té
naftés e gazit me praniné e disa strukturave antiklinale ku mé e kompletuara me studime
vlerésohet antiklinali Kostenjé-Okshtun si strukturé e mbuluar nga depozitimet flishore dhe me
shfagje té shumta té hidrokarbureve té gazit té shogéruara me ujra té mineralizuara.

Né kété strukturé jané kryer studime té ndryshme hartografimi (Nago P, et al., 1984),
biostratigrafike (Kici V., 1986), ( Lula F., 2001), gjeokimike (Diamanti F., 1973, 1985; Prifti I.
2001), gjeofizike (Frashéri A. 1988), dhe pérgjithésim gjeologo-gjeofizik (Lula F., et al. 1989).
Né kété pérgjithésim antiklinali Kostenjé-Okshtun u vlerésua me prespektive dhe u konkludua
me shpimin e njé pusi me detyré strukturale, me thellési 3500m. Pérgjithésimi ishte kontribut
i pérbashkét i Institutit té Naftés dhe Gazit, Fier dhe Institutit té Studimeve dhe Projektimeve
Gjeologjike, Tirané.

Disa vjet mé voné u kryen njé numér profilesh sizmik skematike, té cilét pasqyrojné reflektime
né thellési té strukturés, gjé qé tregon vazhdimési té prerjes gjeologjike mé né thellési.

Fjalé kyge: Krasta-Cukal, flish i vjetér, flish i ri, Iénda organike, gjenerim dhe migrim i
hidrokarbureve

HYRIJE gjeokimik pér naftégazmbajtjen do e
paragesim shkurtimisht pasi né studimet
tematike e pérgjithésuese jané té plota
e me té dhéna té bollshme. Antiklinali
shogérohet me grafike skematiké.

Antiklinali i  Kostenjé -  Okshtunit
pozicionohet né pjesén mé lindore té
nénzonés Dibér-Gramoz, mé né lindje té
masivit ultrabazik té Bulqizés. Né sipérfage
ndértohet nga shkémbinjté terrigjené té NDERTIMI GJEOLOGJIK | RAJONIT
flishit té Maastrihtian i sipérm — Eocenit
dhe nga pikpamja tektonike pérfagéson
njé dritare tektonike té flishit té vjetér dhe
gélgeroréve Triasik.

Studimet e realizuara tregojné se prerja
stratigrafike e depozitimeve duke filluar
nga flishi i ri né sipérfage drejt thellésive
pér tek gélgerorét Triasik-Jurasikut né
Né studimin e tyre Lula F, et al (2000) sirykturén e Kostenjé-Okshtunit pritet té
jo vetém qé identifikojn& praniné e k&tij jens ng vijueshméri por dhe me prani té
antiklinali né sipérfage por parashtrojné fenomeneve paleogjegrafike.

edhe reflektimin e strukturés dhe drejt L

thellésisé me nivele stratigrafike mé té Stratigrafia
vjetra. Higet ¢do dyshim mbi mundésiné Depozitimet qé marrin pjesé né ndértimin
e pranisé té ofioliteve né thellési poshté € Pprerjes gjeologjike té rajonit té
flishit té ri. Kostenjé-Okshtunit pérfagésojné dy cikle
sedimentimi pér shkémbinjté karbonatiké
dhe dy cikle pér ata terrigjené. Pérshkrimin
e stratigrafisé do ta parashtrojmé né bazé

Pér té géné sa mé racionale pérshkrimin
e ndértimit gjeologjik dhe té vlerésimit

"Shérbimi Gjeologjik Shqiptar
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té mbizotérimit litologjik té kétyre cikleve.
Pozicioni i shtrirjes sé depozitimeve sipas
moshave pérkatése paragitet né figurén 2.
Cikli i paré karbonatik: fillon me gélgerorét
Triasik-Jurasik i poshtém, té pérfagésuar
nga gélgerorét neritiké shtresé-trashé
organogjené stromatolitoré me alterime
té gélgeroréve skeletoré, algoré né té cilat
dallohen boshllége té natyrés sé poreve e
kavernave si dhe me carje e mikrocarje me
drejtime té ndryshme.

20°

A2

ni ne studim

Tirana Y (
¢ e
QDurres

> \ Libi h\d 1\
(O ¢~ Librazhd.,
{ Elbasanq\k ; z

Korga
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s Gjirokastér

40°

\\Sar ndé
o

Zona Tektonike Krasta-Cukali

# | Struktura Antiklinale Kostenjé-Okshtun
[ 1 Rajonine studim

Figura 1. Pozicioni i zonés Krasta-Cukali né
Albanide

Dora-dorés gjaté Triasit té vonshém, né
Toarian, né pérkuljen e Krasta-Cukalit fillon
diferencimi i saj, ku né kushtet e njé deti
té hapur depozitohen gélgeroré argjiloré
té pasur me amonite té shumta (niveli
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Ammonitico rosso), bivalvoré pelagjiké
e foraminiferé. Shkémbinjté karbonatiké
té kétij cikli vlerésohen si njé rezervuar
i miré i grumbullimit té hidrokarbureve
dhe konsiderohet si objekt pér kérkimin e
naftés dhe gazit.

Mé lart, prerja vijon me ndérthurje
silicorésh, me gélqeroré argjiloré e argjila té
silicizuara shtresore té trashésive té pasura
me radiolarie e bivalvoré pelagjiké gé i
pérkasin Jurasikut t& mesém e té sipérm.
Né Titonian, né disa rajone, mbi gélgerorét
neritiké Triasiko-Jurasiké népérmjet njé
horizonti konglomeratik, vendoset njé
paketé strallore, me shtresa centimetrike
me ngjyra té ndryshme, kryesisht té kuqge
e té errta.

Gjaté mbylljes sé kétij cikli sedimentimi,
dora-dorés, fillon té shfaget prania e
materialit  terrigjen  argjilo-alevrolitor
me ranoré shtreséhollé e kokrriza té
ndryshme,  kryesisht  ofiolitik. = Kéto
terrigjené paralajmérojné fillimin e njé cikli
té ri sedimentimi.

Cikli i paré terrigien: Pérfagéson
depozitimet e Jurasik i sipérm (Titonian) —
Kretak i poshtém (deri Aptian)

Né fundi té Jurasikut dhe fillim té
Kretakut ndodhén zhvillime té métejshme
gjeodinamike té zonave tektonike lindore
(faza e tektogjenezés sé kufirit Jurasiko-
Kretak), ku krahas ngritjes e rrudhosjes
sé strukturave ndohi coptimi dhe lévizja e
tyre drejt peréndimit.

Kéto depozitime kané pérhapje té gjeré
sidomos né konturet e strukturés né
kontakt mbihypés me flishin e Maastrihtian-
Eocenit. Ato vendosen dhe me diskordance
stratigrafike mbi gélgerorét neritiké té
Triasik — Jurasikut si dhe mbi shkémbinjté
ofiolitiké (Naco P, et al. 1986) (Fig 2; 3)
Pérfagésimi litologjik i kétij cikli éshté
heterogjen dhe karakterizohet nga
ndryshime té shpeshta faciale. Tipari i
pérgjithshém éshté flishoro — flishoidal me
distolite. Komponentét pérbérés té tij jané
argjila, ranoré, alevrolite, konglomerate e
mergele. Nago P. (1986), Ka veguar kétu tre
pako litologjike.

Pako argjilore me copa, me moshé
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Titonian-Valanzhian i poshtém, e pérbéré
nga rreshpe argjilo-alevrolitore me copa
e blloge ranorésh, silicorésh vullkaniké,
gélgerorésh, etj. Shtresézimi dallohet me
véshtirési duke ruajtur mé tepér karakterin
turboid.

Pako konglobrekgiore ofiolitike, me moshé
Titonian-Valanzhian i mesém, me pérhapje
té kufizuar, e karakterizuar me alternime
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té shtresave té konglomerateve, ranoréve
dhe argjiloréve si né shtrirje ashtu dhe né
prerje.

Pako mergelore, me moshé Titonian-
Valanzhian i sipérm deri Albian, me
perhapje té madhe duke u shtriré né
formén e njé brezi té ngushté gé rrethon
flishin e ri té Mastrihtian-Eocenit.
Pérfagésohen litologjikisht nga ndérthurje
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mikrobrekgiore e turbidike mé rrallé.
Mbizotérojné prerje mergelore. Pjesa
mé e sipérme ose mé e re e flishit té
vjetér té kateve Burremian-Albian, e cila
pérfagésohet nga alevrolite e ranoré
kuarcoré shtresor deri shtresévogél me
argjila-alevrolitike me ngjyra té kugerremta
si rezultat i shpélarjes sé kores laterike té
ofioliteve, nuk del né sipérfagen e rajonit,
ndoshta si shkak i mbihipjes sé gélgeroréve
té Triasik-Jurasikut.

Cikli i dyté karbonatik: Pérfshin gélgerorét
me moshé Cenomanian-Maastrihtian i
poshtém té cilét zakonisht emértohen
gélgerorét globotrucanike. Pérbén njé
reper korelues pér zonén Krasta-Cukali.
Pérfagésohet prej gélgerorésh shtresoré
mikritiké, shtreséhollg, pllakor té alternuar
nga gélgeror shpatik copézoré, shtresé
mesém deri trashé, si dhe thjerréza,
shtresézore e konkrecione silicorésh.
Trashésia arrin deri 350 m.

Cikli i dyté terrigien: Ndértohet nga
shkémbinj flishoro-flishoidalé me
moshé Maastrihtian i sipérm-Eocen

dhe pérfagéson té ashtéquajturin flish i
ri. Pérgjithésisht pérfagéson alternime
paketash té fflishit argjilo-alevrolito-ranor
shtresé hollé me paketa té flishit ranoro-
argjilor. Ndérmjet paketave takohen nivele
me konglomeraté me shtrirje té kufizuar
dhe gé ndryshojné facialisht né shtrirje, si
dhe nivele té vithisjeve nénujore. Trashésia
varion né kufinjté 2000-3000 m.

Theksojmé se pércaktimet moshore té
depozitimeve té pérshkruara mé sipér jané
kryer népérmjet analizave paleontologjike
me metodat e mikrofacieve, mikrofaunés,
nanoplanktonit, né prerjet stratigrafike ku
jané realizuar e pércaktuar korelimet né
zonat faunistike respektive sipas studimeve
Lula F. Et al. (2000), Kici V., et al (1986),
Naco P. (1986)

TEKTONIKA

Rajoni Kostenjé-Okshtun i pérfshiré né
zonén Dibér-Gramoz, konsiderohet me
ndértim tektonik té ndérlikuar. Krahas
rrudhosjes gjejné zhvillim dhe pérhapje té
madhe tektonikat shképutése, gé arrijné
né mbihypje e deri né mbulesa si dhe prani
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té fenomeneve paleogjeografike.

Antiklinali  Kostenjé-Okshtun,  pérbén
strukturén antiklinale gé vendoset né
pjesén qéndrore té rajonit. Pérfagéson
dritare tektonike té flishit té vjetér”, sipas
kontureve té flishit té ri, né gendér me
dimensione 27x8 km dhe me drejtim
shtrirje verilindje-jugperéndim. Ndértohet
nga dy struktura antiklinale té vendosura
né formé hapi (Naco P 1986; Lula F 1989),
ajo e Kostenjés né jug dhe e Okshtunit né
veri, té ndara nga gafa darése.

Struktura e Kostenjés sipas pérhapjes sé
flishit té Paleogenit ka madhési 12x7.5km.
Bérthama ndértohet nga pjesa e poshtme
e flishit té Paleocenit, me drejtim
shtrirjeje gati veri-jug. Né thellési pér
gelgerorét e Triasik-Jurasikut ka shtrirje
veri-veriperendim-jug-juglindje dhe pjesa
kulmore pritet né thellésiné 3600m (Fig.
2;5)

Struktura e Okshtunit, né sipérfage sipas
pérhapjes sé flishit té Paleocen i sipérm —
Eocenit ka madhési 15x5.5 km. Bérthama
e strukturés ndértohet me depozitimet
té flishit té ri me moshé Maastrihtian i
sipérm. Drejtimi i shtrirjes éshté veri-jug,
ndérsa drejt thellésisé né gélgerorét e
Trias-Jurasikut pritet né thellési 3200m
me drejtim shtrirje veri-veriperendim-
jug-juglindje. Strukturave u dallohen té
dy krahét dhe periklinalet. Gjaté pjesés
kulmore dhe tek krahét dallohen shképutje
tektonike dhe mikrorrudha té komplikuara
tektonikisht.

Bazuar né studime gjeofizike, mendohet se
rrudhosja flishore e Antiklinalit té Kostenjé-
Okshtunit duhet té reflektohet dhe pér
nivelet e gélgeroréve té Triasik-Jurasikut
(Fig. 3; 4). Megénése né profilet sizmik
paragiten reflektime dhe né thellési té
strukturés mund té mendohet pérjashtimi
i pranisé sé ofioliteve né thellési té saj.

Tektonikat shképutése jané té pranishme
dhe mjaft té zhvilluara dhe kané zanafillé
té lidhur me progeset e riftézimit, ku
shképutjet afrovertikale normale cuan né
ndértimin e horst-grabenor dhe mandej
gjaté kalimit té basenit né regjim tektonik
né shtypje, zhvillim té réndésishém marrin
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|4 Figura 3.
s Profilet gjeologjike I-I, 1I-I1,
IV-IV

(sipas hartés sé figurés 2)

Figura 4. Profili gjeologjik IlI-111, sipas hartés sé figurés 2

shképutjet tektonike mé té reja.
Prania e flishit té vjetér, i cili ka kryesisht

pérbérje  mergeloro-argjilore, si dhe
pozicionimi i tij midis dy niveleve
karbonatike ndikon drejtpérdrejté né

formimin e shképutjeve ndérflishore, té
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cilat gjenerohen falé vetive plastike té
argjilave dhe mergeleve. Gjithashtu, pér
rrjedhojé té presionit né shtypje té masave
mé lindore, shképutjet ndérflishore béhen
promotore té lévizjeve drejt peréndimit
si dhe rrudhéformimit e copétimit té
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strukturave pérgjaté késaj lévizjeje.

Nga kombinimi i tektonikés sé vjetér
normale afér vertikale me tektonikat e
shképutjeve té reja, formohen shképutje
té formave té ndryshme si lartérreshqitje,
mbihypje, lule, mbulesore, etj, qé
komplikojné ndértimin gjeologjik dhe
véshtirésojné interpretimin mé té sakté té
tij (Fig. 2; 3 dhe 4).

NAFTE — GAZMBAJTIA

Prania e shkémbinjve sedimentaré dhe
ndértimi struktural i antiklinalit Kostenjé-
Okshtuni  ka térhequr vémendjen e
gjeologéve, pér vlerésimin e pranisé té
naftés e gazit, pér té cilén éshté studiuar
dhe né aspektin gjeokimik. kétu po
paragiten disa té dhéna dhe konkluzione
té kétyre studimeve té realizuara né zonén
Krasta-Cukali ku pérfshihen dhe Nénzona
Dibér-Gramoz si dhe té dhéna direkte té
antiklinalit Kostenjé-Okshtun. Ato do té
paragiten té shkurtuara meqgénése né
studimet pérkatése, (Diamanti F. 1973,
1985; Prifti 1. 2001, etj.) ato analizohen
imtésisht.

1. Vlerésimi  gjeokimik i
sipérfagésore

shfagjeve

Pér té arritur né gjykime mé té drejta jané
marré né konsideraté shfagjet e naftés dhe
gazit té shpérndara mé né regjionalitet
pérfshiré zonén tektonike Krasta-Cukali
me analogen e saj zona Budva dhe zona
Korabi si dhe shkémbinjté pérkatés ku ato
takohen.

a. Daljet e gazit dhe ujit. Né strukturén
Kostenjé-Okshtun takohen depozitime
flishore-flishoidale (Fig. 2) né fshatrat
Kojavec, Strikcan, Lubalesh, Cereneg,
Térnove, Kostenjé, Ostren i madh.
Né minierén e Bulgizés (Niveli 12) né
shkémbinjté ofiolitik (ultrabazik); ai i
Bellovodés (Korgé), gélgerorét Triasiko-
Jurasiké.

Sipas analizave kimike ato jané gaze té
thaté me CH,-98-99%, ndérsa sipas raportit
C,/C, dhe pércaktimit izotopik té karbonit
té metanit dallohen (Prifti I. 2001):

Gazet e flishit kané origjiné té pérzier
nga progeset biogjene dhe katagjeneza e
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hershme.
Gazi i Okshtunit té Madh éshté tip yndyror.

Gazi i minierés sé Bulgizés éshté shumé
i thaté, metan dhe pak etan. Raporti
izotopik tregon gaz mé té maturuar té
truallit shqgiptar, me pérmbajtje heliumi
0.0015-0.0018 (Prifti . 2001)

Daljet e ujrave ruajne vecorité e ¢do
kompleksi shkémbor, kané mineralizim qé
lévizin nga 1.65gr/l né 5.99 gr/l. Vegori
dalluese éshté pérmbajtja me vlera té
rritura té mikroelementéve jod 0.1-0.2
mg/l, Brom 2-6.5 mg/|, Bor 9.1-45 mg/I., qé
tregojne pér ndikim té ujrave té thellésisé.

Studimi i lendes organike té tretur né
ujrat e disa burimeve pér hidrokarburet
aromatiké té radhés sé benzenit tregojné
se pérmbajné ve¢ benzenit dhe homologét
tolualet e ksilolet né vlera relativisht té
rritura. Né burime té vecanta takohen
fenole 1.8%, benzene 0.015%, gjurme
acidesh naftenik, H,S 34 mgr/l. Térheq
vémendjen prania e etanit 0.0117 dhe
metanit 98%.

b. Shénjat e naftés jané té léngta dhe
té ngurta. Naftat e Iéngta takohen
né shkémbinjté e flishit té vjetér,
prané fshatit Funar dhe té flishit té ri
(Paleogjenit) né Lubalesh. Paragiten
né formé cipash me spektér si i naftés,
né rrjedhjet ujore me debite té vogla
(Diamanti F. 1985)

Né zonén tektonike Budva (Mali Zi),
né kontaktin tektonik té shisteve té
Verfenianit me ato té Karniakianit né
fshatin Bukovik (Umnice) pérvec¢ burimit
té ujrave termale té gazit dalin dhe njolla
nafte kafe té kugerremta, me fraksione té
lehta e densitet 0.874 gr/cm?3.

Naftat e ngurta shfagen né trajtén e bitumit
me carjet, poret dhe planet e shtresézimit
né Guri i Muzhaqit, Prroi i Drenovicés,
Kabush, né olistolitet e gélgeroréve
Triasiko-Jurasik né Strek, Grabovat dhe né
mjaft shlife té studiuara ku né mikrocarjet
dallohen 1é€ndé bituminoze e naftave té
oksiduara (Lula F. 2001).

Tek Guri i Muzhagit bitumet duhet té
jené té stadit té epigjenezés. Né Miraké
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takohen forma petézash té holla né planet
e shtresézimit, pulverizohen lehtésisht,
kané shkélgimim yndyror té prodhuara nga
|Iénda organike me origjine kontinentale me
nafté asfalto-rréshinore-vajore. (Diamanti
F. 1985)

Bitumet e Kabashit (Erseké), takohen né
mikrogarjet e gélgeroréve Triasko-Jurasiké
ku sipas analizés Rockeval paragesin vlera
té larta té karbonit organik (TOC) 47.93, IH
424 e sasi té larta hidrokarburesh té lira
nga shkémbinjté mémeé mé té vjetér (Prifti
I. 2001). Né Miraké sipas analizés pirolitike
dallohet njé temperaturé maksimale nga
440°C né 480°C, gé tregon se pjekuria
|Iéndés organike ka maturim té larté dhe
gjeneron hidrokarbure té léngéta, qé
kalon stadin e diagjenezés sé vonshme
(T_. 470°c) dhe tjetérsimi termik tregon se
|Iénda organike éshté né stadin e hyrjes né
“dritaren e naftés” (Priftil., et al. 2001; Lula
F. 2000)

Né fshatrat Miravec, Muhur, Buliag,
Gjuraj etj., (Peshkopi), té zonés tektonike
Korabi, né rreshpet e zeza argjilore té
metamorfizuara té Silurian-Devonianit,
né carjet e shkémbinjve vrojtohen mbetje
té shenjave té naftés duke i dhéné
shkémbit ngjyré té errét pér disa horizonte
karakteristike. Horizontet qé u studiuan
kané trashési rreth 200m. Lénda organike
nga ana cilésore ka sasi té konsiderueshme
té mikrotitit, i cili mbéshtet njé léndé
organike té mbimaturuar. Ajo pérfagéson
produktin pérfundimtar té mbetur pas
formimit té hidrokarbureve nga Iénda
organike me natyre liptinite. Po ashtu
pérmbajtjia e  mikroelementéve @ té
vanadiumit dhe nikelit tregon se ajo para
metamorfizimit duhet té keté gené e tipit
I-1l me origjiné detare.

Pérfundimisht né rreshpet e zeza argjilo-
alevrolitore té Silurian-Devonianit ekziston
njé horizont me trashési rreth 200m, por
nuk pérjashtohet mundésia e pranisé dhe
e niveleve té tjeré té shkémbinjve mémé
té naftés.

Né hirin gé mbetet nga djegiet e naftave
té TEC-ve apo zhavorret bituminoze té
vendburimeve té naftés né zonén Jonike
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vértetohet prania e Vanadiumit (V,0),
hidhet idea se L.O gé pérmban duhet
té keté pérhapje né téré territorin e
Albanideve. Gjetja e shenjave té naftés
té lehté vajore, asaj asfalto-rréshinore si
né shkémbinjté rrénjésoré dhe oilstolite
pérbéjné argumenta gjeokimike dhe
gjeologjike gé flasin pér gjenerim dhe
migrim té hidrokarbureve té naftés dhe
gazit.

Né mbetjet e zhavorreve bituminoz té
Selenices dhe hirin e djegies sé naftés né
TEC, nga provat e marra pérmbajtja e V,0,
né njé metér kub shkémb mund té arrijé
kondicionet e favorshme pér tregetimin e
tyre pér pérpunim industrial.

2. Potenciali hidrokarbur formues,
mbéshtet me rezultatet e analizave
laboratorike té kampioneve sipas
parametrave gjeokimike, sasisg, natyrés
dhe pjekurisé sé |éndés organike té
shkémbinjve té rajonit e rreth tij.

Né artikull do té referohen analizat
laboratorike mé té plota e me té dhéna
interesante pér vlerésimin potencial té
formimit té hidrokarbureve pa pérséritur
sa kemi paragitur né paragrafet e
méparshém. Té dhéna mé té plota, pér
¢do hulumtues gjenden né studimet e
realizuara né vite nga autorét Diamanti
F., et al. (1973, 1985); Lula F.,, et al. (2000);
Prifti I., et al. (2001).

Té dhénat nga shkémbinjté e Silur-Devonit

né zonén Korabi tregojné se:

e Pérmbajtja e Iéndés organike paragitet
me vlera té larta. Vlerat e Karbonit
Organic Total (TOC) luhaten né 1.17%
né Miravec, 1.82% dhe 1.52% né Buliag,
1.87 né Muhur dhe né disa prova té
pérzgjedhura kjo vleré léviz nga 1.42%
deri 3.84% me njé vleré mesatare prej
2.48%.

Cilésia e Iéndés organike dallohet nga

sasi té konsiderueshme té mikritit
gé mbéshtet njé 1éndé organike
té  mbimaturuar. Pérmbajtja e

mikroelementeve té Vanadiumit e
Nikelit tregon se para metamorfizmit
Iénda organike ka gené e tipit I-Il me
origjiné detare.
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e Pjekuria e lIéndés organike sipas vlerés
sé reflektancés sé vitrinitit (R), e
cila varion nga 1.1% né 4.86% me
mbizotérim té vlerave mbi 2%, i pérket
fundit té katagjenezés. Sipas pjekjes
termike, ajo éshté mbimaturuar, pra ka
dhéné té gjithé potencialin gjenerues,
me aftési gjenerimi té gazit té thaté
termogjen (Prifti I, et al. 2001)

Nga té dhénat e marra né Kabashi
(Erseké) rezulton se L.O pérfagésohet pre
xhelenitesh té pasura me komponime
hidrogjenore, duke rritur potencialin
gjenetik mbetés gé arrin né 213.1mgHk/
gr shkémb, me indeks tjetérsimi té
Hidrogjenit (IH) deri 429 dhe | perket tipit
. facia gjeokimike shfaget shumé e miré
(Prifti 1., et al. 2001)

Né gélgerorét e Kretakut té sipérm vlerat
e TOC jané té ulta té, cilésia e léndés
organike konsiderohet me natyré drusore
dhe pjekuria e saj éshté e ulét.

Né kompleksin terrigjen réndési gjeokimike
dhe interes praktik shfaqgin nivelet e flishit
té vjetér. Kétu né pérmbajtjen e léndés
organike mbizotérojne vlerat e TOC 0.2%.
Cilésia e léndés organike éshté kryesisht
e pérbérjes humusore me origjiné
kontinentale me mbizotérim té pérbérséve
drusoré e drusoré té oksiduar (internitet).
Eshté e tipit Ill. Pjekuria sipas analizés sé
pirolizés tregon se |énda organike duhet
té keté hyré né zonén e gjenerimit té
hidrokarbureve.

Né nivelet e flishit té ri pérmbajtja e [éndés
organike mesatarisht éshté 0.44%. Cilésia
e saj éshté lIéndé humusore kontinentale
me mbizotérim té pérbérésave drusoré
kontinentalé ndaj atyre detaré. Lénda
organike éshté e tipit Il me origjiné
kontinentale. Sipas analizés sé pirolizés
dhe raportit IlI-Tmax lénda organike ka
arritur fazén e pjekurisé pér gjenerimin e
hidrokarbureve.

3. Konditat e akumulimit té hidrokarbureve

Rajoni litologjikisht ndértohet nga dy facie:
karbonatike dhe terrigjene, té formuara
né dy cikle sedimentimi. Perspektiva
naftégazmbajtése éshté e lidhur me
marédhéniet ndérmjet kétyre facieve
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apo komplekseve shkémbore. Bazuar
né karakteristikat litologjike té tyre si
dhe pérvoja e zbulimit té vendburimeve
té naftés né zonén Jonike, konkludohet
se shkémbinjté e gélgeroréve neritiké
té Triasik-Jurasikut dhe ata pelagjiké té
Mastrihtianit té sipérm jané rezervuaré té
miré pér grumbullimin e naftés e gazit dhe
mund té shérbejné si objekte pér kérkim.

Prania eflishit té vjetérdhe flishit té ri, sidhe
mbizotérimi né to i shkémbinjve mergeloré
e argjilo-alevrolitoré, pér analogji me flishin
e Oligocenit té zonés Jonike, shérbejne si
shkémbinj mbulesoré dhe njékohésisht
té afté pér té gjeneruar hidrokarbure té
gazté. Nivelet me shtresat e gélgeroréve
copézoré, ranoréve e konglomeratéve
brenda shkémbinjve flishoro-flishoidale
pérbejné rezervuaré té favorshém pér
grumbullimin e hidrokarbureve si dhe né
vendburimet e naftés e gazit té Ultésires
Adriatike prandaj ato pérbéjne objekt pér
kérkim.

Né rajonin Kostenjé — Okshtun, bazuar
né studimet hatografike, tektonike,
biostratigrafike, gjeokimike e gjeofizike,
objektirradhéssé paré pérkérkimin e naftés
e gazit konsiderohen gélgerorét e Triasik-
Jurasikut, ku pritet shtratim kulmor dhe
kulmor té ekranizuar tektonikisht. Objekt i
radhés sé dyté konsiderohen gelqgerorét e
Kretakut té sipérm. Edhe kétu shtratimet
e pritshme jané kulmor dhe shtresor té
ekranizuara tektonikisht. Objekt kérkimi i
rradhés sé treté konsiderohen shtresat e
ranoréve, konglomerateve, gélgeroréve
copézoré brenda flishit té vjetér e atij té
ri. Shtratimet e pritshme jané shtresor
kulmor, shtresor té ekranizuar tektonikisht
dhe litologo-stratigrafike.

Prania e shenjave té hidrokarbureve né
shkémbinjté Triasiko — Jurasiké dhe ato
terrigjené té Titonian — Eocenit, flasin pér
gjenerim dhe migrim té hidrokarbureve.
Migrimi pér né rezervuarin karbonat
duhet té jeté ballor sheshor, ndérsa pér
rezervuarin terrigjen fillimisht paresor

direkt si dhe népérmjet shképutjeve
tektonike, carjeve e mospajtimeve
stratigrafike.
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Studimet komplekse gjeologo-tektonike
dhe gjeokimike pér rajonin e Kostenjé-
Okshtun dhe veganérsisht Antiklinorin
Kostenjé-Okshtun  arrijné né  disa
pérfundime pozitive mbi vlerésimin e
perspektivés naftégazmbajtése té tij.

e Evidentohet prania e Antiklinorit
Kostenjé-Okshtun i pérfagésuar né
sipérfage me flishin e ri té Mastrihtian-
Eocenit me gjatési rreth 29 km
dhe gjerési 5-7km, i pérbéré me dy
struktura antiklinale, e Kostenjés né
jug dhe i Okshtunit né veri, té ndaré
me qafa ndarése. Ka perspektive pér
kérkimin e naftés e gazit.

e  Strukturat ruhen drejt thellésisé
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Figura 5.

Skema Strukturore sipas nivelit
Trias-Juré

dhe né nivelin e gélgeroréve Triasik-
Jurasikut

Shkémbinjté “mémé” té naftés e gazit
konsiderohen prania e depozitimeve
té Silur-Devonit analogé té zonés
tektonike Korabi dhe shkémbinjté
mergeloré  argjilo-alevrolitoré  té
flishit té vjetér dhe flishit té ri, ku
|Iénda organike éshté e maturuar dhe
prodhon hidrokarbur té naftés e gazit.

Si shkémbinj rezervuaré té shtratimeve
té naftés e gazit shérbejné gélgerorét
neritiké té Triasik-Jurasikut, gélqeroret
pelagjiké té Kretakut té sipérm dhe
ranorét, konglomeratet e gélgerorét
organogjeno-copézoré té flishit té
vjetér dhe flishit té ri.

Si shkémbinj mbulesoré pér shtratimet
naftégazmbajtése shérbejné
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depozitimet flishore e flishoidale té analogji me depozitimet flishore e
flishit té vjetér dhe flishit té ri, pér molasike té zonés Jonike.
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THE ANTICLINE KOSTENJE-OKSHTUN AND ITS OIL- AND GAS-BEARING PERSPECTIVE

FOTAQ LULA, PIRO DORRE’, ERVIN LULA

ABSTRACT

Based on common lithological and lithostratigraphic features of rocks, tectonic characteristics,
structural style and their relationships, Krasta-Cukal tectonic zone is divided in the next
subzones; Spiten (at west), Cukal, Krasta, Diber-Gramoz (at east), (Lula F., 2000)

The Diber-Gramoz subzone drew attention to the exploitation of possibilities for discovering
oil and gas deposits in some anticlinical structures, where the most complete studied area is
that of Kostenje-Okshtun, an anticline structure covered by flysch deposits having numerous
hydrocarbon structures associated with mineralized waters.

Various studies focusing on geological survey and mapping (Nago P, et al., 1984), biostratigrapy
(Kici V., 1986), (Lula F., 2001) geochemistry (Diamanti F., 1973, 1985; Prifti l., 2001), geophysics
(Frashéri A. 1988) and physical geology (Lula F., et al. 1989) have been carried out in this
area. The anticline Kostenje-Okshtuni was evaluated as having hydrocarbons prospects and a
number of wells drilled at a depth of 3500m was subsequently performed with the contribution
of the “Oil and Gas Institute” of Fier and the “Institute of Geological Studies and Prospectings”
of Tirana.

A few years later, a number of schematic seismic profiles was carried out highlighting deep
seismic reflections of the structure, fact that indicates the continuity of the geological profile
to an even greater depth.

Key-words: Krasta-Cukali zone, Old flysch,
generation and migration

Young flysch, organic matter, hydrocarbon

INTRODUCTION geological background and geochemical
assessment of oil-bearing structures will
be briefly presented in this paper, more
detailed aspectes were not necessary as
many thematic and general studies have

been performed in this zone.
GEOLOGICAL SETTING

The anticline of Kostenje-Oshtun is located
in the easternmost part of the Diber-
Gramoz sub-zone, east of the Bulgiza
ultrabasic massif. Its surface is covered
by terrigenous rocks represented by the
Upper Maastrichtian - Eocene flysch and

from a tectonic point of view, this anticline
represents a tectonic window of the Old
flysch and Triassic carbonate deposits.

Lula F., et al (2000) not only have signaled
the presence on surface of this anticline,
but also the reflection of this structure in
depth, at older stratigraphic levels, so any
doubt about the possibility of the presence
of ophiolites below the Young Flysch was
removed.

In order to be as rational as possible, the

The performed studies in Kostenje-Oshtuni
structure show the sedimentary deposits
are representing in surface by those of the
New flysch deposits and continues to the
depths with the Triassic-Jurassic limestones.
In this way, this structure is expected
to be continuous and characterized by
paleogeographic phenomena.

STRATIGRAPHY

The deposits builiding the geological
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backround of Kostenje-Oshtun region
represent two cycles of carbonate
sediments and two cycles of terrigenous
nature and the stratigraphic description
will be based on the lithological features of
these cycles. Details related to the age of
these deposits are shown in Figure 2.

i

ni ne studim

g

Tirana Y

4 e

®purres
)

S e 2
{ Elbasan (_ Librazhd:.

| ‘ . /§¢ s

" Pog%dec
:

Gjirokastér N
* groes=st’

\\S.aeré \ Y
S
P <)

40°

N -
| Zona Tektonike Krasta-Cukali

Struktura Antiklinale Kostenjé-Okshtun

[ 1 Rajonine studim
Figure 1. The position of Krasta-Cukali zone
within the Albanides

The first carbonate cycle starts with
the Triassic-Lower Jurassic limestones
represented by well stratified stromatolitic
limestones with alternations of algal
bioclastic limestones, characterized by
fractures and microfractures of diffrent
sizes and oriented in different directions.

In Krasta-Cukali zone, during the Late
Triassic, more exactely during Toarcian,
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there were pelagic open-sea conditions
where the argillaceous limestones
in “Ammonitico Rosso” facies, rich in
ammonites, pelagic pelagic bivalves and
foraminifera have been deposited. The
carbonate rocks of this cycle are considered
as a good reservoir for hydrocarbon
accumulation and good subject for oil and
gas exploration.

The sedimentary succesion continues
with siliceous intercalations, with clayey
limestones and stratified silicified clays
rich in radiolaria and pelagic bivalves of
Middle-Upper Jurassic age. During the
Tithonian, in some regions, above the
shallow water Triassic-Jurassic limestones,
a centimeric-layered silicolite package of
different colors, mostly red and dark was
settled through conglomerate horizon.

During the closure of this sedimentation
cycle, was signaled the presence of
terrigenous clayey-aleuritic material with
coarse-grained sandstones layers, mainly
ophiolitic.These terrigenous deposits mark
the beginning of a new sedimentation
cycle.

The terrigenous first cycle: it is represented
by Upper Jurassic (Tithonian) - Lower
Cretaceous (up to Aptian) deposits.

During Late Jurassic and Early Cretaceous,
some geodynamic processes took place in
the eastern tectonic zones (tectongenetic
phase of the Jurassic-Cretaceous boundary)
alongside the uplift and folding of
structures producing their fragmentation
and movement westward.

These deposits are widespread especially
at the outlines of the structure, at
the contact with the Maastrichtian-
Eocene flysch. They are also found with
stratigraphic  discordance above the
shallow-water Triassic-Jurassic limestones
as well as above the ophiolitic rocks (Nago
P, et al. 1986) (Fig. 2; 3)

The lithology of this cycle is heterogeneous
and  characterized by frequent facial
changes, where the general feature is
flyscho - flyschoidal with distolites and
composed by clays, sandstones, aleurites,
conglomerates and marls.



The Anticline Kostenje-Okshtun and its oil- and gas-bearing perspective

W
Crna
% i Na® Godvija

» (4-Cr) .
Shkalla 1:100 000 N \ WT’:r. ~
NER
SHPJEGUES / 9
N2 Ricca
N.* ~Il—— Pako ranoro-konglomeratike 84
v e y [/
Pgf  -Eocen Alewolite me vidbisje e olisolite /
Pg'  -Eocen Alevrolito-ronoe rtem holle 02 b cor Pg; 1\ 02
Pg.’ Paleocen  Ranoro- konglo. me horizonte vidhises K \\
= e e / Vergiet e Vranit
Cry Mastribtion  Ranor. kongl. masive flish. ) 80
Crcs @  Baremian-Aptian. Gelgeror
Ci’cer @0 Baremian-Aptian. Konglomerat ofiolitik.
(J3-Cr,") ¢ Titonien-Valanzhian. Mergelor 88

(43-Cr')® Titonk i iaro ofioloti
(J4-Cr,j *  Titonisn-Valanzhisn. Argjila me copa
Tz ~J: ‘Trias i mesem- Lins i positem . gelgeror gri
O-D  Ordovik- Devon - Shiste

cr Granodicrite

Jr 3 Ulmberk

Kufi gje logjik i sij urt

Kufi gje dogjik jo i sgurt
‘xnﬂ].imnﬂikidgn
Kufi trar sgresiv

Prishje ektonike

Prishje tektonike 1 tbulesore
Element renie
Dalje uji me gaz

(J:-C:‘)' + Linja e Profilit gieologjik

44
Figure 2. Geological map of Kostenjé-Okshtun-Cerenec. Shkalla 1:100.000

Aftern Naco P. (1986), this cycle was ophiolitic conglobreccia with limited
divided in three lithological packages: spread, characterized by alternation of
The clastic argillaceous package of conglomerate layers, sandstones and clays.
Titonian- Lower Valanginian age, consisting The Tithonian-Valanginian to Albian
of clayey-aleuritic schists with fragments marly package, with large spreading in
and blocks of sandstones, volcanicsiliceous  the form of a narrow band surrounding
rocks, limestones, etc. The stratification is the Maastrichtian-Eocene Young flysch.
chaotic. They are represented by intercalations
The Middle Titonian-Valanginian Of breccia and rare turbiditic levels. The
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upper or younger part of the Young Flysch
succesion is of Barremian-Albian age and
conists of thin layers of aleurites and
quartzitic sandstones with intercalations
of aleuritic reddish clays as a result of
washing the ophiolite’s lateritic crust. This
part does not outcropp in surface probably
due to the underlaying Triassic-Jurassic
limestones.

Second Carbonate
Cenomanian- Lower
limestones commonly referred to as
limestones with Globotruncana and it
serves as correlative reper for Krasta-
Cukali tectonic zone. It is consists of thin
stratified micritic plately with medium-
bedded detritic slope limestones and
siliceous concretions, The thickness of this
reaches up to 350 m

Cycle: Includes
Maastrichtian

Terrigenous second cycle: Is built of
Upper Maastrichtian-Eocene  flyscho-
flyschoidal rocks and represents the
so-called Young flysch. Generally it is
represented by alternances of thin-bedded
clayey-aleuritic-sandy  flysch  packages
with sandy-clayey flysch packages. Within
these packages are also found levels of
conglomerates of limited spread, laterally
varying from facial point of view, as well
as levels of turbidites. The thickness varies
between 2000-3000 m.

We emphasize that the age of the
succesions described above has been
performed through paleontological
analyzes using microfacies, microfauna and
nannoplankton sampled from stratigraphic
profiles which have been correlated
according to specific microfaunistic zones
and presented in studies performed by
Lula F. et al. (2000), Kici V., et al (1986),
Nago P. (1986)

TECTONICS

The Kostenje-Okshtun region including
Diber-Gramoz subzone is considered to
have a complex tectonic background.
Along the folding, an important tectonic
detachment with a large spread has
overthrusted these structures reaching
up the surface to the covering layer.
It is characterised by the presence of
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paleogeographic phenomena.

The Kostenje-Okshtun is an anticline
structure located in the central part of
the region and it represents the tectonic
windows of the Old flysch and following the
outlines of the Young flysch, his core with
dimensions 27x8 km and with direction
northeast-southwest was identified. It
is built of two step-shaped anticlinical
structures (Nago P 1986; Lula F 1989), the
first one is Kostenje in the south and the
second one, Okshtun in the north, both
separated by a neck.

The structure of Kostenje is built by
Paleogene flysch and is 12x7.5km in size. Its
core is built on his basal part by Paleocene
flysch, with a north-south extension. In
depth, the Triassic-Jurassic limestones
have a north-northwest-south-southeast
extension and the peak is expected at a
depth of 3600 m (Fig. 2; 5)

The Okshtun structure is built on surface
by Upper Paleocene-Eocene flysch and
is 15x5.5 km in size, while its core is built
by deposits of the Upper Maastrichtian
Young flysch. The extension is north-south,
while towards the depth, in the Triassic-
Jurassic limestones, the peak is expected
at 3200m depth with north-northwest-
south-southeast extension. The structures
is composed by two wings and periclines
and on its upper part ann also on its wings,
it is characterised by both tectonic faults
and microfolds tectonically complicated.

Based on geophysical studies it is thought
that the flysch folds of the anticline of
Kostenje-Okshtun should also be reflected
in the Triassic-Jurassic limestone levels
(Fig. 3; 4). Since the reflections are present
in seismic profiles, we also think that the
presence of ophiolites can be excluded in
depth.

The detachment tectonics is present, is
highly developed and is associated with
rifting processes, where sub-vertical
faults led to horst-graben structres and
later, during the basin transition to a
compressional tectonic regime, new
significant tectonic faults were formed.

The presence of the Old flysch, which
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Figure 4. Geologocal profiles -1l after the map of figure 2

has mainly marly-clayey lithology and on the more eastern formations, inner-
intercalated between the two carbonate flysch faults have initiated the westward
levels, has directly affected the formation movement as well as the deformation
of inner-flysch faults, which are generated and fragmentation of structures along this
due to the plastic properties of the clays movement.

and marls. Also, as a result of pressure g result of the activity of the old normal
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sub-vertical tectonics and the neotectonics
of the new faults, faults of different shapes
such as slidings, overthrustings, coverings
were formed, fact that complicate the
geological architecture and is not allowing
us to have a more accurate interpretation
(Fig. 2; 3 and 4).

Oil and gas bearing reservoirs

The presence of sedimentary rocks and
the structural architecture of the anticline
of Kostenje-Okshtun has attracted the
attention of many geologists regarding
the exploration of oil and gas, which is
why the area was also studied in terms
of geochemistry. In this paper they are
presented some data and conclusions of
these studies focusing on Krasta-Cukali
tectonic zone which also include the
Diber-Gramoz subzone as well as direct
data regarding the anticline of Kostenje-
Okshtun. The information will be briefly
presented here since in the relevant studies
(Diamanti F. 1973, 1985; Prifti I. 2001, etc.)
the issues were widely discussed.

1. Geochemical evaluation of surface oil
seeps

They were take in consideration oil and
gas seeps distributed more regionally,
including Krasta-Cukali tectonic zone
with its analogue zones, Budva and
Korabi and also the rock types hosting
the reservoirs.

. Gas and water seeps. As mentioned
above, Kostenje-Okshtun structure is
characterised by flyscho-flyschoidal
deposits (Fig. 2) and they are met
in the villages of Kojavec, Strikgan,
Lubalesh, Cereneg, Térnove, Kostenjg,
Ostren i madh, in Bulgiza mine (Level
12) in the ophiolitic (ultrabasic) rocks;
in Bellovoda (Korga), on the Triassic-
Jurassic limestones.

According to chemical analysis, we speak
about are dry gases with CH4-98-99%,
whereas according to C1 / C2 ratio and
isotopic determination of methane carbon,
the next types are distinguished (Prifti I.
2001):

The flysch gases having a mixed origin
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due to biogenic processes and early
catagenesis.

The gas of Okshtuni i Madh is of greasy
type.

The gas of the Bulgiza mine is very dry, with
methane and a slight amound of ethane.
Isotopic ratio shows that is the most
mature gas find on Albanian reservoirs,
with the helium content of 0.0015-0.0018
(Prifti 1. 2001)

The water seeps preserve the features of
each rock complex, having mineralization
varying from 1.65 g /| t0 599 g / |. An
important characteristic is the content
with an increased values of the next
microelements as lodine 0.1-0.2 mg / |,
Brom 2-6.5 mg /|, Bor 9.1-45 mg / |, which
indicate the influence of depth waters.

Studies of dissolved organic matter in the
waters of several sources for the aromatic
hydrocarbons of benzene cycle show
that they contain in addition to benzene
also toluents and xylenols in relatively
increased values. In some reservoirs are
met 1.8% phenols, 0.015% benzene,
traces of naphthenic acids, H2S 34 mgr /
|. The presence of 0.0117 ethane and 98%
methane has attracted attention.

b. Oil and solid hydrocarbons seeps

Liquid oils are met on the rocks of the
Old flysch formation, near the village of
Funar and on those of the Young flysch
(Paleogene), in Lubalesh. Presented in the
form of film-like with typically oil specter,
in water flows with small debits (Diamond
F. 1985).

In  Budva (Montenegro) tectonic zone,
in the tectonic contact of the Verfenian
schists with those of the Carnian age, in
the village of Bukovik (Umnice) besides
the source of thermal gas waters they also
appear reddish brown oil spots, with light
fractions of density of 0.874 gr / d. cm3.

The solid oils appear in the form of
bitumen with cracks, pores and bedding
plans in Guri i Muzhagqi, Prroi i Drenovices,
Kabush, in the Triassic-Jurassic limestones
in Strek, Grabovat and in many studied
thin sections where the microfractures
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micronuclei contain bituminous matter of
oxidized oils (Lula F. 2001).

In Guri i Muzagit the bitumens must be
in the epigenetic stage of maturation. In
Miraka they t take the form of thin lamina
within the bedding plans, they pulverise
easily and have a greasy sheen produced
by the continental organic matter with
asphalt-resin-oil. (Diamanti F. 1985)

The Kabashi (Erseka) bitumens are found
in the Triassic-Jurassic limestones and after
Rockeval analysis, they shows high values
of organic carbon (TOC) 47.93, IH 424 and
high amounts of hydrocarbons having its
origin in the older source-rocks (Prifti I).
2001). In Miraka, according to pyrolytic
analysis, a maximum temperature of
4400C to 4800C is detected, indicating
that the organic matter has a high maturity
and generates liquid hydrocarbons, which
reach the stage of late diagenesis (Tmax
4700c), and the thermal alteration which
indicates that the organic matter is the
entry stage into the so-called “oil window”
(Prifti I., et al. 2001; Lula F. 2000).

In the villages of Miravec, Muhur, Buliac,
Gjuraj, etc. (Peshkopi), belonging to Korabi
tectonic zone, in the black metamorphosed
clayey schists of Silurian-Devonian age, in
some characteristic horizons, remnants
of oil traces are observed in the fissures,
giving the rock a dark color. The horizons
mentioned above were about 200m thick
and the organic matter has a significant
amount of microtite, which testify an over-
saturated organic matter. It represents the
final residual product after the formation
of hydrocarbons from naturally occurring
liptinite. Also the content of vanadium and
nickel microelements indicates that it must
have been of type I-1l of marine origin prior
the metamorphism.

Finally, in the Silurian-Devonian black
clayey-aleuritic schists, a horizon of about
200 m thick was found, but the possibility
of presence of other levels of oil source
rocks is not excluded.

In the industrial ashes produced by the
combustion of oil by the power plants or in
the bituminous gravels of the oil fields of
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the lonian Zone, the presence of Vanadium
(V20s) is confirmed, so this organic matter
could have alarge presence on the Albanian
territory. Finding traces of light oil, asphalt-
resin oil in the source rocks as well in the
olistolithic rocks constitute geochemical
and geological arguments that speaking in
favor generation and migration of oil and
gas hydrocarbons.

In the bituminous gravels and oil-burning
ashes produced by Selenica power plant,
the collected samples showing a V20s
content per one cubic meter of rock are
favorable for their commercial processing.

2. The forming hydrocarbon potential
is supported by results of laboratory
analysis of samples performed
according to geochemical parameters,
quantity, nature and maturity of organic
matter of the rocks of the region and its

surroundings.

The paper will refer to more detailed
laboratory analyzes with interesting
data for the potential assessment of
hydrocarbon formation without repeating
what we have presented in the preceding
paragraphs. More complete data for each
researcher are found in many studies
conducted over the years by authors as
Diamanti F, et al. (1973, 1985); Lula F, et
al. (2000); Prifti I, et al. (2001).

Data from the Silurian-Devonian rocks of
Korabi zone are showing:

e The content of organic matter shows
high values. The Total Organic Carbon
(TOC) values fluctuate at 1.17% in
Miravec, 1.82% and 1.52% in Buliac, 1.87
in Muhur and in some selected samples,
this value ranges from 1.42% to 3.84%
with an average value of 2.48%.

The quality of the organic matter is
distinguished by the considerable
amount of micrite that testify an over-
saturated organic matter. The content
of Nickel and Vanadium microelements
indicates that prior to metamorphism,
the organic matter was of type I-Il of
marine origin.

The maturity of the organic matter
according to the reflectance value of
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vitrinite (Ro), which ranges from 1.1%
to 4.86% with values predominating
above 2%, belongs to the final stage
of catagenesis. According to thermal
maturity, it has reachest the highest
degree of maturity with all the
generating potential and with the ability
to generate thermogenic dry gas (Prifti
l., et al. 2001)

The obtained data from Kabashi (Erseka)
show that organic matter is represented
by gels rich in hydrogen compounds thing
increasing the residual genetic potential
that reaches 213.1mgHk / gr of rock, with
hydrogen depletion index (IH) of up to 429
and of type | Il. The geochemical facies is
very good (Prifti I., et al. 2001)

In the Upper Cretaceous limestones, the
TOC values are low, the quality of the
organic matter is considered ligneous and
its maturity is low.

In the terrigenous complex, the levels
of the Old Flysch show geochemical
significance and practical interest. Here
the content of organic matter is dominated
by TOC values of 0.2% and the quality of
the organic matter is mainly of continental
humus type with predominance of
ligneous and oxided ligneous components
(internites)and is of type Ill. According to
pyrolysis analysis, the maturity indicates
that the organic matter must have entered
the hydrocarbon generation area.

In the Young Flysch levels, the organic
matter content has an average of 0.44%
and is quality is of continental humus with
a predominance of continental ligneous
component to those of marine origin. The
organic matter is of type lll of continental
origin. According to the pyrolysis analysis
and the IlI-Tmax ratio, the organic matter
has reached the maturity stage for
hydrocarbon generation.3. Conditions of
hydrocarbon accumulation

The lithollogy of this region is represented
by two facies: a carbonate facies and a
terrigenous one formed in two cycles
of sedimentation and the oil-bearing
perspective is related to the relationship
existing between these facies or rock
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complexes. Based on their lithological
characteristics as well as on the experience
of discovering oil deposits in the lonian
zone, it is concluded that the shallow water
Triassic-Jurassic limestones and the Upper
Maastrichtian pelagic limestones are good
reservoirs for oil and gas accumulation and
and can therefore be prospected.

The presence of the Old flysch and the
Young flysch, as well as the predominance
of marly and clayey-aleuritic rocks,
compared by analogy with the Oligocene
flysch of the lonian zone, serve as cover
rocks and at the same they are good
reservoirs for oil and gas. Levels of detritic
limestone, sandstones and conglomerates
within the flyschy-flyschoid rocks represent
favorable reservoirs for hydrocarbon
accumulation as well as in the oil and gas
deposits of the Adriatic Depression, so an
a target for exploration.

In  the  Kostenje-Oktshtun  region,
based on geological mapping, tectonic,
biostratigraphic, geochemical and
geophysical studies, the first target for
oil and gas exploration are the Triassic-
Jurassic limestones, where a domal and
tectonically domal screened bedding is
expected. Of second order importance
are considered the Upper Cretaceous
limestone where a domal and tectonically
domal screened bedding is expected too.
Of third order importance are the layers of
sandstones, conglomerates and limestones
within the Old and Young flysch and the
xpected beding is domaly, tectonically
lithologostratigraphic screened.

The presence of hydrocarbon traces
in the Triassic - Jurassic and Triassic -
Eocene terrigenous rocks sare in favor of
hydrocarbon generation and migration.
Migration within the carbonate reservoir
should be flat frontal, whereas for the
terrigenous reservoir initially primary
direct as well as through tectonic faults
or through caused by stratigraphic
discordances .
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CONCLUSIONS

The complex geological, tectonic and
geochemical studies focusing on Kostenje-
Okshtun region and in particular the
Kostenje-Okshtun anticline have reached
some positive conclusions regarding the
assessment of their oil-bearing prospect.

e The presence of Kostenje-Oktshtun
anticline was described on the surface of
the Maastrichtian-Eocene Young flysch
with a size of about 29 km long and 5-7
km wide and consisting of two anticlinical
structures, Kostenje in the south and
Okshtuni in the north, separated by a
neck. There are prospects for oil and gas
exploration.

e The structures are preserved in depth ¢
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Figura 5.

Structural schema of Triassic-
Jurassic level

and at the level of the Triassic-Jurassic
limestones

Qil and gas “source” rocks are
considered to be the presence of the
Silurian-Devonian analogues of the
Korabi tectonic zone and of clay-aleuritic
marly rocks of the Old flysch and Young
flysch, where the organic matter is
mature and produces petroleum and gas
hydrocarbons.

The shallow water Triassic-Jurassic
limestones, the Upper Cretaceous
pelagic limestones, the sandstones,
conglomerates and the detritic bioclastic
limestones of the OIld flysch and Youn
flysch are serving as reservoirs for oil and
gas.

The flysch and flyschoidal deposits of
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the Old flysch and the Young flysch are and serve seal rocks for petroleum-
analogues analogues to the flysch and bearing beds.
molasses deposits of the lonian zone
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ZHVILLIMI HIDROGJEOKIMIK | UJERAVE NENTOKESORE TE ZHAVORREVE TE PELLGUT TIRANE-
ISHEM

ENTELA VAKO", ARBEN PAMBUKU™"

ABSTRAKT

Qéllimi i kétij artikulli éshté té analizojé faktorét qé ndikojné né formimin dhe zhvillimin e
ujérave néntokésore té zhavorreve té Kuaternarit té pellgut ujémbajtés Tirané-Ishém. Pérbérja
kimike e tyre éshté rezultat i bashkéveprimit reciprok té ujit té reshjeve dhe té lumenjve té
pellgut me materialin zhavorror cili éshté me pérbérje gélgerore. Vlerat e parametrave Mbetje
e thaté dhe Fortési e pérgjithshme jané rezultat i disa progceseve dhe dukurive gjeokimike té
cilat shogérojné ujérat néntokésore qé né formimin e tyre, né zonén e ushqimit dhe deri né
zonén e drenimit té tyre. Kéto progese vértetohen si nga rezultatet e analizimit hidrokimik
ashtu dhe nga rezultatet e simulimit hidrogjeokimik té vlerave té indeksit té saturimit me
mineralet Kalcit, Dolomit dhe Anhidrit té ujérave néntokésore. Vlerat e parametrave kryesore
Mbetje e thaté dhe Fortési e pérgjithshme né zonén e ushqimit flasin pér pérqendrimin e larté
té joneve kalcium, magnez dhe bikarbonat té cilat jané rezultat i procesit té dekalcifikimit dhe
dedolomitizimit té zhavorreve ujémbajtése. Gjithashtu kéto parametra né zonén e drenimit
tregojné pér zvogélimin e pérgendrimit té jonit kalcium, rritja e pérgendrimit té joneve natrium
e klor né zonén e shkarkimit té rrjedhjes néntokésore ku ndodh procesi i zbutjes natyrore té
ujérave néntokésore pér efekt té shkémbimit té joneve kalcium me natrium. Edhe pse kemi
vlera té larta té joneve natrium dhe klor, nuk kemi intruzion té ujit té detit por ujéra té kripura
me mineralizim té larté té pellgut té Lumit Mat té cilét kontaktojné me ujérat néntokésore té
pellgut Tirané-Ishém.

Fjalé kyge: ujéra néntokésore, procese hidrogjeokimike, tretja dhe depozitimii mineraleve,
pérmbajtja e mineraleve, shkémbimi i joneve, indeksi i saturimit

HYRIE

Ky artikull éshté pjesé e studimit hidrokimik
té Ujérave néntokésore (Un) té pellgut
Tirané-Ishém me synim pérgatitjen e temés
sé disertacionit (Vako E. 2015). Parametrat
fiziko-kimiké si kationet dhe anionet e 19
puseve té marra né shqyrtim u analizuan né
Laboratorin e Kimisé Analitike té Institutit
té Gjeoshkencave, Energjisé, Ujit dhe

e ploté e cila shérbeu pér té vlerésuar
dhe pér té nxjerré konkluzione pér
karakteristikat e Un té pellgut ujémbajtés
Tirané-Ishém si dhe analizés korrelative
midis parametrave kryesore u mundésua
vetém zbulimi i llojit apo lidhjes midis tyre,
madhésisé dhe drejtimit té késaj lidhje. Por
kéto vlerésime nuk mund té “hedhin” drité

Mijedisit (IGJEUM). Parametrat si Mbetje e
thaté (Mbth), Fortési e pérgjithshme (Fp)
té UN si dhe pérbérja minerale né Ujérat
néntokésore (Un) u llogaritén népérmjet
programit AquaChem. Ndérsa népérmjet
programit PhreeqC Interactive 2.15.0, éshté
béré simulimi hidrogjeokimik i pérbérjes sé
UN. Rezultatet e simulimit pérfshijné S_i
(indekset e faturimit) me mineralet Kalcit,
Dolomit dhe Anhidrit t& Un. Népérmjet
analizés statistikore té realizuar né studimin

mbi ekzistencén apo ndodhjen e progeseve
gjeokimike gé& shogérojné Un gé nga
formimi i tyre si dhe faktorét gé ndikojné né
to. Né kété kontekst tek ky artikull gjejmé
se si ndodh zhvillimi hidrogjeokimik i Un
pérgjaté drejtimit té rrjedhjes natyrale té Un
si dhe faktorét gé ndikojné né kété zhvillim.
Pikérisht progeset qé jané té pranishém né
zhvillimin hidrokimik té Un evidentohen né
ményré sasiore népérmjet dy programeve
hidrogjeokimike AquaChem dhe PhreeqC té

“Instituti i Gjeoshkencave, Energjisé, Ujit dhe Mjedisit (entelavako@gmail.com)
“Ministria e Bujgésisé, Zhvillimit Rural dhe Administrimit te Ujérave
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cilét jané té lidhura né ményré interaktive. né Un meqgé trashésia e mbulesés sé
shtresés ujémbajtése né zonén e ushgimit
éshté mé e vogél se 10 m né Laknas (Puca
N. et al. 2004) dhe koha e géndrimit té
Kompleksi ujémbajtés mé i pasur i Un té ujit né pjesén e pasaturuar éshté shumé e
kuaternarit né zonén Tirané-Ishém éshté vogél.

ai i shkémbinjve té shkrifét porozé, té cilét
pérfagésohen nga zhavorret aluviale. Ky
kompleks ujémbajtés éshté i pérhapur Vlerat e Mbth té Un né pikat e marra né
né té gjithé depresionin Tirané-Ishém shqyrtim luhaten nga vlera mé té vogla se
ndérmjet luginave té lumenjve Lana, 500 mg/l, deri vlera mé té médha se 1000
Tirana, Térkuza, Zeza, Gjola e Droja. Pjesa mg/l. Ndérsa Fp e Un té puseve té marra
mé e madhe e rrymés natyrale t&€ Un né shqyrtim luhaten ne vlerat < 10 gradé
duke mbledhur dhe ushqgimin anésor qé gjermane (2gj). - 302 gj, (Vako E. 2012).
i shtohet gjaté rrjedhjes sé saj, drejtohet Rezultatet e analizimit té Un té pikave té
pér né VP (veriperéndim) dhe shkarkohet monitorimit jané paragitur né tabelén
né det pa dalje té dukshme té Un (Tartari e pérmbajtjeve té joneve kryesore né
M., etj, 2001) si né Figurén 1. mekv/| si dhe treguesit hidrokimiké (Tab.
Un né zonén e Tiranés ushgehen nga 1) Vihet re gé jonet mbizotéruese jané
reshjet dhe ujérat e vaditjes (Eftimi R. Ca* dhe HCO,. Mund té shihet prirja e

UJERAT NENTOKESORE TE ZHAVORREVE TE
PELLGUT TIRANE-ISHEM

REZULTATET E PERPUNIMIT HIDROKIMIK

Tirané

Valias

=] Argila deri né réra, vende-vende me permbajtje zhavorri dhe materiale copézore  [777]  Arggila, ranoré e konglomeraté 5 yp
[

o Puse hidrogjeologgike, thellésia né metra
Zhavorre dhe 7hure té mbuluara nga shiresa me pérshkueshmeri te dobét = Niveliivjrave néntokssore

Figura 1. Prerje hidrogjeologjike gjatésore e pellgut Tirané-Ishém 1:50 000 (sipas Tartari M., et.al
2001)

& Stichler V., 2000) si dhe nga lumenijté secilit jon nga njéra piké monitorimi né
Tirana e Térkuza pra jané ujéra té freskéta  tietrén dhe renditja e joneve né té njéjtin
me origjiné infiltracioni (Hem J D. 1971). piké monitorimi. Késhtu vihet re zvogélimi
Né aférsi t& zonés sé ushqimit pérbérja | Pérmbajtjes sé joneve Ca** dhe SO,* dhe
kimike e Un i ngjason pérbérjes kimike Iritja e pérmbajtjeve té joneve Mg*, Na*
té ujérave té lumenjve né sajé té lidhjes dhe Cl'nga lart-poshté né tabelé qé pérkon
hidraulike qé ekziston midis Un dhe Ujérave ~ Me drejtimin e rrjedhjes. Gjithashtu nga

sipérfagésore (Us) (Eftimi R., et al. 1989).  Tabela 1 vihet re qé pérmbajtja né mekv/|
e kationeve nga pusi 26 gé pérkon me

zonén e ushqgimit té Un deri né pusin 4 qé
pérkon me zonén e shkarkimit té Un, éshté
sipas renditjes rCa? > rMg?* > rNa*.

Késhtu uji i lumenjve Tirana e Térkuza me
mineralizim té ulét infiltron né shtresén e
zhavorreve népérmjet té ashtuquajturave
“dritare hidrogjeologjike” (Dakoli H., et
al. 1971) té cilat pérfagésojné daljen e Nga pika monitorimit 4 e cila ndodhet né
zhavorreve né sipérfage. Pérbérja kimike e fillim té zonés sé shkarkimit, vérehet gé
Un kétu éshté si rezultat i bashkéveprimit Pérmbajtja né mekv/l e kationeve éshté
reciprok me zhavorret ku mbizotéron Sipas renditjes rMg* > rCa® > rNa* ndérsa
joni Ca*. Gijithashtu ujérat e reshjeve N€ puset D, dhe D, kemi renditjen rNa" >
atmosferike me pérmbajte té larté té jonit rMg** > rCa® té kationeve si né Figurén 2.

bikarbonat HCO," depértojné shumé shpejt  Ndérsa pér anionet deri né pikén e
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monitorimit 2 vihet re qé pérmbajtja né
mekv/| e tyre &shté sipas renditjes rHCO, >
rSO,* > rCl ndérsa né pikat D, dhe D, kemi
renditjen rCl" > rHCO," > rSO,* té anioneve

14 -
12 A
1

(= S L N =]
L

si né Figurén 3.

Ndérsa treguesit hidrokimiké gé
konsistojné né raportet reciproke né
mekv/l midis joneve ose grup joneve u

Figura 2.
Ecuria e vlerave té

262524232220181716151410 8 6 5 4 2 DID2

kationeve kryesore
gjaté drejtimit té
rrjedhjes néntokésore

——rHCO3
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——1Cl1

Figura 3.
Ecuria e vlerave té

O =N Wk O

26 25 24 23 22 20 18 17 16 1514 10 8 6 5 4 2 DI D2

anioneve kryesore gjaté
drejtimit té rrjedhjes

néntokésore
Tabela 1. Pérmbajtja e joneve kryesore né mekv/I té€ UN dhe treguesit hidrokimiké
Piké monitorimi rCa rMg rNa | rHCO, | rSO, rCl | rNa/rCl | rCa/rMg | rHCO3/r(SO4+Cl)

26 (Selité) 6.18 | 1.63 1.5 6.65 1.2 0.9 1.67 3.79 3.17
25 (F.Bukés) 6.44 1.36 1.4 6.83 1.27 | 1.06 1.32 4.74 2.93
24 (F.¢okollatave) 527 | 1.74 | 1.05 | 6.06 1.5 | 067 | 157 3.03 2.79
23 (K.Shéngjinit) 5.64 | 1.58 | 1.57 5.5 217 | 071 | 2.21 3.57 1.91
22 (Brraka) 454 | 152 | 1.02 | 521 | 1.23 | 0.56 | 1.82 2.99 2.91
20 (EHW) 671 | 1.89 | 1.73 | 895 | 1.15 | 1.31 | 1.32 3.55 3.64
18 (Laknas) 6.66 1.96 1.78 7.74 1.7 0.9 1.98 3.40 2.98
17 (Bérxull) 6.99 | 237 | 134 | 847 | 1.78 | 098 | 137 2.95 3.07
16 (B.Lanés) 723 | 1.81 | 175 | 871 | 1.26 | 1.23 | 142 3.99 3.50
15 (Amb Kaméz) 6.54 1.9 0.75 6.35 197 | 091 0.82 3.44 2.20
14 (Valias) 514 | 1.67 | 0.85 | 6.64 | 1.19 | 0.42 | 2.02 3.08 4.12
10 (Fushé-Prezé) 5.36 | 1.48 0.9 6.64 | 1.17 | 0.44 | 2.05 3.62 4.12
8 (Ura e Gjolés) 400 | 335 | 061 | 6.86 | 091 | 0.46 | 1.33 1.19 5.01
6 (F-Krujé) 359 | 359 | 0.82 | 646 | 1.18 | 05 1.64 1.00 3.85
5 (Bilaj) 3.85 2.88 1.03 6.29 0.84 | 0.41 2.51 1.34 5.03
4 (Graméz) 273 | 317 | 212 | 7.69 | 029 | 09 | 236 0.86 6.46
2 (Thumané) 2.84 | 2.83 | 1.05 | 545 | 0.78 | 059 | 1.78 0.99 3.98
D1 (D. I Ri) 1.4 1.87 | 12.87 | 7.19 | 072 | 6.69 | 1.92 0.75 0.97
D2 (D. Ishém) 151 | 1.99 | 13.27 | 634 | 095 | 8.76 | 1.51 0.76 0.65
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pérdorén pér interpretimin e té dhénave
té analizave kimike né funksion té zhvillimit
hidrodinamik té Un. Késhtu jané llogaritur
tre raporte midis pérmbajtjeve té joneve
kryesoré né mekv/l dhe konkretisht rNa/
rCl, rCa/ Mg dhe koeficienti i freskimit
rHCO,/ r(SO,+Cl) (Eftimi R., Tafilaj I. 1979).
Pér sa i pérket raportit rNa/ rCl (Tab. 1) apo
koeficienti klor-alkalin, mbizotérojné vlerat
mé té médha se 1, gjé e cila tregon pér Un
gé ka kontakt té miré me Us (Huizar A.,
Mendez R. 1998). Népérmjet raportit rCa/
rMg mUnd té gjykojmé pér mbizotérimin
e pérmbajtjeve té kétyre dy joneve dhe
kripérave karbonate gé ato pérfagésojné.
Késhtu tek ky raport mbizotérojné vlerat
mé té médha se 1. Vlerat mé té vogla se 1
té kétij raportii pérkasin pikave 4 (Graméz),
D, (Dukagjin Ishém) dhe D, (Dukagjin i
Ri) gé do té thoté qé pérmbaijtja e jonit
Mg* mbizotéron ndaj pérmbajtjes sé jonit
Ca*. Koeficienti i freskimit t&¢ Un rHCO,/
r(SO,+Cl) rezulton mé i madh se 1 deri né
pikén 2 té monitorimit. Ndérsa duke filluar
nga pusi D, e D, ky raport béhet mé i vogél
se 1 pér shkak té rritjes sé pérmbajtjes sé
jonit klor (CI) né Un.

REZULTATET E PERPUNIMIT HIDROGJEOKIMIK

Népérmjet programit AquaChem éshté
llogaritur pérmbajtja e mineraleve té
tretura né Un apo kripérave hipotetike.
Sipas késaj llogaritje né zonén e ushgimit
té pellgut ujémbajtés ku Un jané me
Mbth té ulét dhe Fp té larté mbizotérojné
mineralet e Kalcitit (CaCO,) dhe Dolomitit
(CaMg(CO,),) né pikat e monitorimit 26,
25,18, 17 dhe 14, si né Tabelén 2.

Vlerat e larta té Fp (202gj - 302 gj) té cilat
i takojné zonés sé ushgimit i dedikohen
pérmbajtjes sé larté né mekv/| té joneve
Ca?* dhe HCO, qé déshmon pér Un shumé
té forté. Kjo shpjegohet me pérbérjen

gélgerore té zhavorreve ujémbajtése
(Xhomo A., etj. 2010) si dhe me ményrén
e ushgimit té Un té pérmendur mé lart.
Gjithashtu tretja e Kalcitit té zhavorreve
né kushtet e presionit té€ CO, gé njihet si
procesi i dekalcifikimit, ka njé rol té madh
né rritjen e pérgendrimit té joneve Ca?*
dhe HCO, né Un megenése ai tretet mé
shpejt né krahasim me mineralet e tjeré
gjé e cila ¢on né harxhimin e Kalcitit té
zhavorreve dhe pasurimin e Un me jonet e
sipérme (Apelo & Postma 1996). Ky proces
ndodh sipas reaksionit kimik (1):

CaCO,+CO,+H,0 ¢>Ca,+ + 3HCO, (1)

Ky reaksion kimik vértetohet edhe nga
Indekset e saturimit Si_ me mineralet
Kalcit, Dolomit dhe Anhidrit t& marra nga
rezultatet e simulimit hidrogjeokimik si né
tabelén 3.

Siceshohim nga Tabela 3, vlerat eindekseve
té saturimit t& Un me mineralet e Kalcitit
dhe Dolomitit jané né pérgjithési pozitive
pér zonén e ushgimit dhe magazinimit té
Un deri né pikén 2 té monitorimit gé do
té thoté se dy mineralet i nénshtrohen
procesit té tretjes duke sjellé ngopjen me
kéto minerale té Un kurse pér zonén e
shkarkimit ato jané negative pra mineralet
i nénshtrohen procesit té precipitimit duke
béré gé Un té jené poshté saturimit me
kéto minerale.

Vlerat negative té indeksit té saturimit
me anhidritit déshmojné pér zhvillimin
e procesit té precipitimit té kétij minerali
duke sjellé gé Un éshté poshté gjendjes sé
saturimit me kété mineral né té gjithé pikat
e monitorimit por qé éshté kontribuues me
jonet Ca si rezultat i shpérbérjes sé kétij
minerali sipas reaksionit (2):

CasS0, €3> Ca? + 50, (2)

duke sjellé késhtu mbingopjen e Un me

Tabela 2. Pérmbajtja e mineraleve té UN me Fp (20 2gj - 30 2gj)

Mineralet (né mg/l) (Pusi 26) (Pusi 25) (Pusi 18) (Pusi 17) (Pusi 14)
Kalcit (CaCO,) 170.37 192.75 142.64 146.52 170.07
Dolomit (CaMg(CO,),) 145.47 124.35 163.80 218.56 167.28
Anhidriti (CaSO,) 81.29 85.33 108.65 115.23 92.28
Haliti (NaCl) 43.81 51.8 45.29 51.19 35.53
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Tabela 3. Pérgéndrimet e joneve Ca, Mg, SO4 dhe indekset e saturimit Si_ me minerale

Pika e monitorimit Ca Mg SO, Si_Kalcit Si_Dolomit Si_Anhidrit
26 3,089 0,79 0,597 0,57 0,57 -1,92
25 3,228 0,675 0,627 0,75 0,84 -1,88
24 2,635 0,872 1,087 0,63 0,74 -1,7
23 2,82 0,788 0,751 0,52 0,58 -1,99
22 2,268 0,758 0,617 0,69 0,93 -1,99
20 3,354 0,949 0,576 0,75 0,96 -1,93
18 3,113 0,89 0,798 0,14 0,79 -1,8
17 3,497 1,187 0,846 0,67 0,9 -1,76
16 3,617 0,903 0,63 1,02 1,58 -1,87
15 3,27 0,949 0,988 0,79 1,17 -1,69
14 3,285 0,909 0,678 0,68 0,82 -1,86
10 2,568 0,833 0,596 0,87 1,27 -1,98
8 1,999 1,67 0,456 0,66 1,26 -2,21
6 1,796 1,794 0,588 0,53 1,07 -2,14
5 1,926 1,439 0,421 0,7 1,29 -2,24
4 1,364 1,587 0,391 0,64 1,38 -2,85
2 1,422 1,415 0,144 0,62 1,27 -2,38
D1 0,758 0,995 0,476 -0,46 -0,65 -2,77
D2 0,701 0,638 0,359 -0,44 -0,63 -2,63

jone Ca*? e cila ¢gon pérséri né precipitimin
e Kalcitit.
Késhtu éshté ndértuar grafiku i varésisé
midis pérgendrimit té joneve sulfat dhe
indeksit té saturimit me Kalcit t& Un si né
Figura 4.

Figura 4 tregon gqé Un né pjesén mé té
madhe té pikave né shqyrtim, éshté
i mbisaturuar me mineralin e Kalcitit
pavarésisht rritjes sé pérgendrimit té
joneve sulfat me pérjashtimin e dy pikave té
cilat tregojné gé Un éshté poshté ekuilibrit
me mineralin e Kalcitit. Mbisaturimi me
Kalcit déshmon pér shpérbérjen e kétij

1.5

minerali né ujin néntokésor pra jonet Ca
gjenden me tepricé né pérbérjen e Un.

Gjithashtu duke ndjekur drejtimin e
rrjedhjes sé Un (sipas vlerave né Tabelén 1
nga lart-poshté) vlerat e Fp kané tendencé
té zvogélohen pavarésisht rritjes sé
pérmbajtjes sé joneve Mg?* si rezultat
i zhvillimit té procesit té tretjes dhe
depozitimit té mineralit t& Ca dhe Mg né
formén e Dolomitit (CaMg(CO,), ) (Eftimi R.
1979). Késhtu Fp arrin né vlerat (10°gj - 20
°gj) ndérsa Mbth péson njé rénie té lehté.

Konkretisht né kété fazé té zhvillimit
hidrokimik ndodh procesii dedolomitizimit

0 1

(&
&
0.5 L & *’0 ® <
<

Indelsi 1 saturimitme
CalCo3

02 dg 06 08 1 1.2

Pérgendrimi 1 joneve sulfat

Figura 4. Lidhja midis S_i té Kalcitit si funksion | pérmbajtjés sé jonit SO, né UN
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Tabela 4. Pérmbajtja e mineraleve té UN me Fp (10°gj - 20 2 gj)

Mineralet (né mg/l) (Pusi 8) (Pusi 6) (Pusi 4) (Pusi 2)
Dolomit CaMg(CO,), 284.05 222.43 224.71 189.75
Kalcit (CaCo,) 0 0 0 0
Anhidriti (CasO,) 62.05 80.11 19.57 53.31

Haliti (NaCl) 24.80 25.75 49.09 29.13

té zhavorreve qé do té thoté tretja e
mineralit t&é Dolomitit gjé e cila ¢con né
rritjen e pérmbajtjes sé joneve Mg?* né ujé
dhe precipitimi i mineralit té Kalcitit i cili
¢on né zvogélimin e pérmbajtjes sé joneve
Ca* né ujé (Apelo & Postma, 1996) sipas
reaksionit 3:

Ca* + CaMg(CO,), > 2CaCO, + Mg?* (3)

Kjo vértetohet edhe nga rezultatet e
vlerave té llogaritura té mineraleve té
tretur né Un né kété pjesé té pellgut si né
Tabela 4 ku minerali i Dolomitit paraqitet
né vlera mé té larta kundrejt vlerés 0 té
mineralit té Kalcitit né pikat 8, 6, 4 dhe 2 té
monitorimit né zonén e Fushé-Krujés.

Pér analogji éshté ndértuar grafiku |
varésisé midis pérgendrimit té joneve

mineralin e Dolomitit té UN (Fig. 5).

Figura 5 tregon qé Un éshté | mbisaturuar
me mineralin e Dolomitit pavarésisht
vlerés sé pérgendrimit té joneve sulfat me
pérjashtimin e dy pikave té cilat tregojné
gé UN éshté poshté ekuilibrit me kété
mineral.

Gjithashtu éshté ndértuar grafiku | varésisé
midis pérgendrimit té joneve sulfat dhe
indeksit té saturimit té pérbérjes sé Un
me mineralin e anhidritit. Ndérsa pér dy
fazat e para minerale kishim né shumicén
e pikave situatén e mbisaturimit me dy
mineralet, pér mineralin e anhidritit si¢ e
shohim dhe nga grafiku kemi gjendjen e
nénsaturimit me kété mineral pér té gjitha
pikat (Figura 6).

Kur arrihet ekuilibri me Kalcit dhe Dolomit

sulfat dhe indeksit té saturimit me do té thoté gé raporti rCa/rMg éshté rreth
2
QO
E 15 <
o ¢ X0 @
£o | o o° ®
E % os ] ¢
= % Figura 5.
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hre] - —
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Zhvillimi hidrogjeokimik i ujérave néntokésore té zhavorreve té pellgut Tirané-Ishém

1. Kjo vértetohet né pikat 6, 4 dhe 2 té
monitorimit (Tab. 1).

Duke shkuar drejt zonés sé shkarkimit
Mbth rritet. Megjithése kemi vlera té larta
té joneve Na* dhe CI nuk kemi intruzion
té ujit té detit por ujéra té kripura me
mineralizim té larté. Né fakt Un i késaj
zone éshté njé mbetje e ujit té kripur nga
periudha e Transgresionit Flandrian kur
fusha e lumit Mat ishte nén nivelin e detit
(Marku S., et al. 2010).

Ndérsa vlerat < 109gj té Fp, déshmojné
pér zvogélimin e pérmbajtjes sé joneve
Ca** dhe Mg? né zonén e shkarkimit té
rrjedhjes néntokésore. Né kété pjesé té
pellgut néntokésor ndodh progesi i zbutjes
natyrore té Un pér efekt té shkémbimit té
joneve Ca?* me Na* (Unesco, et. al 1992) i
cili zhvillohet sipas reaksionit 4:

%Ca,+ + Na - X - %Ca -X, + Na+ (4)

Késhtu Un shndérrohen né Un té buté. Pra
procesi i shkémbimit té joneve shérben
si indikator i kripézimit té ujit (Apelo &
Postma, 1996). Ndérsa pérmbajtjet e
kripérave hipotetike apo mineraleve té
tretura né Un né kété pjesé té pellgut jané
si né Tabelén 5.

monitorim dhe né rezultatet e simulimit
hidrogjeokimik té marra nga Programet
AquaChem dhe PhreeqC.

Né zonén e ushgimit Un paragiten me
pérmbajtje Bikarbonat-Kalciumi si rezultat
i bashkéveprimit reciprok té ujit té reshjeve
dhe atij té lumenjve me zhavorret té cilat
jané me pérbérje gélgerore, lidhjes sé miré
hidraulike gé ekziston midis Un dhe Us si
dhe kohézgjatjes sé kontaktit shkémb-ujé.
Gjithashtu gjaté lévizjes sé Un drejt zonés
se shkarkimit  pérve¢ bashkéveprimit
shkémb-ujé, né shtresén ujémbajtése
zhvillohen disa progese dhe dukuri
hidrogjeokimike té cilat jané “pérgjegjése”
pér pérbérjen kimike té Un.

Vlerat e parametrit Mbth luhaten nga vlera
mé té vogla se 500 mg/I deri né vlera mé té
médha se 1000 mg/l. Vlerat e parametrit
Fp luhaten nga vlera 209gj-30%gj deri né
vlerat mé té vogla se 109gj. Vlerat e uléta
té Mbth né zonén e ushgimit né kuptimin
hidrodinamik té zhvillimit té Un flasin pér
ushgimin e tyre nga uji i lumenjve Tirana
e Térkuza, shpejtésiné e madhe té lévizjes
sé tyre brenda shtresés ujémbajtése si dhe
kohén e vogél té kontaktit ujé-shkémb si
dhe pérmbajtja e larté e jonit bikarbonat né

Tabela 5. Pérmbajtja e mineraleve té UN me Fp (< 10 2 gj)

Mineralet (né mg/1) Pusi (D) Pusi (D,)
Halit (NaCl) 391.89 512.51
Anhidrit (CasO,) 48.92 64.79
Dolomit (CaMg(CO,),) 62.95 52.04

Pra, zvogélimi i pérmbajtjes sé joneve
Ca** dhe Mg* né zonén e drenimit té
pellgut ujémbajtés shogérohet me rritjen
e pérmbajtjes sé joneve Na* dhe Cl-gjé qé
shprehet né pérmbajtjen né vlera té larta
té mineralit té Halitit (NaCl) té tretur né ujé
i cili &shté kontribuuesi kryesor né vlerén
e Mbth. Uji nentokesor tenton te evoluoje
kimikisht drej ujit te detit (Chebotarev).

PERMBLEDHIJE

Studimi hidrokimik dhe hidrogjeokimik
i Un té pellgut ujémbajtés Tirané-Ishém
mbéshtetet né té dhénat e analizave
fiziko-kimike té pikave té zgjedhura pér

kuptimin hidrokimik. Ndérsa Vlerat e larta
té Fp né zonén e ushqgimit déshmojné pér
Un me pérmbajtje té larté té joneve Ca?
dhe Mg?* si rezultat | pérbérjes gélgerore
té zhavorreve ujémbajtése. Kéto vlera jané
rezultat i progesit té dekalcifikimit dhe
dedolomitizimit té zhavorreve ujémbajtése
si dhe precipitimit té mineralit té Kalcitit
dhe shpérbérjes sé mineralit té Anhidritit.
Vlerat e larta té& Mbth né zonén e drenimit i
dedikohen rritjes sé pérmbaijtjes sé joneve
Na* dhe CI. Kétu kemi té bé&mé me Un
me mineralizim té larté té cilat i pérkasin
zonés sé kontaktit té Un té pellgut Tirané-
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Ishém me ato té pellgut té Lumit Mat me
mineralizim té larté. Megjithése kemi vlera
té larta té joneve Na* dhe Cl né UN né kété
zoné, nuk kemi intruzion té ujit té detit
por Un té cilat jané mbetje e ujit té kripur
nga periudha e transgresionit flandrian kur
fusha e lumit Mat ishte nén nivelin e detit.

Vlerat e uléta té Fp né zonén e shkarkimit

i zbutjes natyrore sé Un si rezultat
shkémbimit té joneve Ca* me Na'. Pra
zvogélimi i pérmbajtjes sé joneve Ca** dhe
Mg?* né zonén e drenimit shogérohet me
rritjen e pérmbajtjes sé joneve Na* dhe CI
gjé qé shprehet né pérmbajtjen né vlera té
larta té mineralit té Halitit (NaCl) té tretur
né ujé i cili éshté kontribuesi kryesor né

déshmojné pér zvogélimin e pérmbajtjes Vvlerén e Mbth.

sé joneve Ca?" dhe Mg? ku ndodh progesi
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HYDROGEOCHEMICAL DEVELOPMENT OF TIRANE-ISHEM GRAVELLY BASIN

ENTELA VAKO", ARBEN PAMBUKU""

Absrtact

The aim of this article is to analyze the factors which impact in forming and developing of

Quaternary Tirané-Ishém gravelly basin groundwater. Its chemical compound is depending
by reciprocal interaction of precipitation and basin rivers water with gravelly material of
limestone composition. The results of chemical parameters analyzing of groundwater are
because of some geochemical processes which are responsible in groundwater forming
from charging zone to discharging zone. These processes are verified as from results of
hydrochemical analyses by AquaChem Program well as from results of hydrogeochemical
simulation which are represented from Saturation index with Calcite, Dolomite and Anhydrite
mineral of groundwater by PhreqC Program. The high values of Total Dissolved solid and
Total hardness in charging zone are because of high concentrations of calcium, magnezium
and bicarbonate ions which are result of decalcification and dedolomitization processes
of waterbearing gravels. Also the low values of Total Dissolved solid and Total hardness in
discharging zone are because of calcium ion concentration decreasing and sodium, chloride
ions concentration increasing which are result of natural softening process of groundwater.
This proces is product of ion exchainging efect calcium with sodium. It’s no intrusion of sea
water at this part of the basin. The high values of sodium and chloride ions are because of
groundwater with high mineralization of Mati River basin which contacts Tirané-Ishém basin.

Keywords: groundwater, hydrogeochemical processes, dissolving and depositation of
minerals, content of minerals, ion exchainging, saturation index

INTRODUCTION

minerals of Gw. Statistichal analysing
in dissertacion was used to evaluate Gw
characteristics of Tirané-Ishém basin and
to find correlative conection between
main parameters. Through Coefficient of
correlation between parameters was found
type, size and direction of conection. But
these evaluations are not enough to find

This article is a part of hydrochemical
study of Tirané-Ishém groundwater (Gw)
basin with aim preparation of thesis of
dissertacion (Vako E. 2015). Physical-
chemical parameters such as cations
and anions of 19 wells were analysed in
the Analitic Chemistry Laboratory of the
Institute of Gjeosciences, Energy, Water

and Environmental (IGEWE). Parameters
such as Total Dissolved Solid (TDS), Total
hardness (Th) of Gw as well as mineral
content in Ground water (Gw) are
caculated through AquaChem Program.
While hydrogeochemical simulation
of Gw content is performed through
PhreeqC Interactive Program. Results of
simulation are Saturation indexes (S_i)
with Calcite, Dolomite and Anhydrite

exsistence and happening of geochemical
processes which accompany Gw. In this
context, at this article is found how it is
happening hydrogeochemical development
of Gw during the natural flowing direction
as well as factors that impact Gw.
Precisely, processes that are present in
hydrochemical development of Gw are
found expressed quantitavely through two
hydrogeochemical programs AquaChem
and PhreeqC which are interacted.

“Institute of Gjeosciences, Energy, Water and Environmental (IGEWE) (entelavako@gmail.com)
“Ministry of Agriculture, Rural Development and Water Administration
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GROUNDWATER OF GRAVELS OF TIRANE- water residence at unasaturated zone is
ISHEM BASIN very small.

The richest quaternary ~waterbearing  ResyLTs OF HYDROCHEMICHAL ELABORATION
complexe of Gw in Tirané-Ishém area

is represented by porouse rocks and The values of TDS of Gw vary from values
precisely by alluvial gravels. This complexe ~ smaller than 500 mg/Il, to values greater
is spreading in Tirané-Ishém depression than 1000 mg/l (<500 mg/ - 1000 mg/l).
between valleys of Lana, Tirana, Térkuza, ~While Th of Gw vary from smaller than 10
Zeza, Gjola and Droja rivers. The bigest part ~ German degree (Gd) to 30 Gd (< 10 Gd -
of Gw natural flow together with the lateral ~ 30Gd) (Vako E. 2012). Results of chemical
waters from other complexes is flowing analysing of monitoring points are put in
toward Northwest and is discharged to the ~ table of content of main ions in meqv/|
sea without evident flow at earth’surface s well as hydrochemicals indices (Table
(Tartari M., et al. 2001) as in Figure 1. 1). lons which predominate are Ca* and
HCO,". It could be seen the tendence of
each ion from one monitoring point to
other as well as the order of ions at the
same monitoring point. So it is observed
decreasing of Ca* and SO,* ion content
and increasing of Mg?, Na* and Cl ion

Gw in Tirana area is fed from precipitation
and irrigation water (Eftimi R. & Stichler
V., 2000) as well as Tirana and Térkuza
revers so it is fresh water with origin of
infiltration (Hem J D. 1971). At the vicinity

Tirang

Valias

E8 3580

= Argila deri né réra, vende-vende me permbaitje zhavorri dhe materiale copézore  [777]  Argjila, ranoré e konglomeraté 5 yp
o luder  Puse hidrogjeologjike, thellesia né metra
Zhavorre dhe zhure té mbuluara nga shiresa me pérshkueshmeri te dobét = Niveliiujrave néntokssore
Figure 1. Longitudional hydrogeological cross cutting of Tirané-Ishém basin 1:50 000 (according to
Tartari M., et.al 2001)

of charging zone Gw’s chemical content is
like that of river water because of hydraulic
connection between Gw and Surfacewater Also from table it is observed that order

(Sw) (.Eftlml R, et“al. 1989?' i in meqv/l of cations from well 26 that is
So, Tirana and Térkuza rivers water with  corresponding to the charging zone to well

low mineralization infiltrate in gravel 4 that is corresponding to the discharging
layer through so called “hidrogeological  ;one, is rca® > rMg>* > rNa".

window” (Dakoli H., et al. 1971) which
represents the appearance of gravel on
the surface. Chemical content of Gw
is result of reciprocal interaction with
gravels of limestone compound where
calcium ion (Ca?) and bicarbonate ions
(HCO,) predominate. Also precipitation ) )
water with high content of bicarbonate Also for anions from the 26 (Selite)
ions (HCO,) penetrates very soon in Gw ~Monitoring point to 2 (Thumane) it is
because of gravel covering small thickness ~©bserved that order in meqv/l is rHCO," >
in charging zone which is less than 10 min ~ r$0,* > rCl', whereas in D, (D. I Ri) and D,
Laknas (Puca N. et al. 2004). Also time of (D. Ishém) monitoring points the order of

anions is rClI" > rHCO, > rSO,* as in Fig. 3.
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content from up-down at table that is
corresponding to the direction of flow.

From Monitoring point 4 which is at the
begining of discharging zone, it is observed
that order of cations in meqv/I is rMg?* >
rCa’ >rNa*whereasin D, (D. | Ri)and D, (D.
Ishém) monitoring points the order is rNa*
> rMg?* > rCa* as in Figure 2.



Hydrogeochemical development of Tirané-Ishém gravelly basin

Hydrochemicals indices are the ratios in
meqv/l betweens ions which are used
to interpret chemical data in function of
hydrodinamic development of Gw. So are

14 -
12 A
1

(= S A =]
L

calculated three ratios between content of
main ions in meqv/I and precisely rNa/ rCl,
rCa/ Mg, rHCO,/ r(SO,+Cl) (the freshness
koeficient) (Eftimi R., Tafilaj I. 1979). At

262524232220181716151410 8 6 5 4 2 DID2

—o—rHCO3

—0—rSO4

O =N Wk IO

26 25 24 23 22 20 18 17 16 1514 10 8 6 5 4 2 DI D2

——1Cl

Figure 2.

Development of main
cations values during
groundwater flowing

Figure 3.

Development of main
anions values during
groundwater flowing

Table 1. Content of main ions in meqv/| of groundwater (GW) and hydrochemical indices

Piké monitorimi rCa rMg rNa | rHCO, | rSO, rCl | rNa/rCl | rCa/rMg | rHCO3/r(SO4+Cl)
26 (Selité) 6.18 1.63 1.5 6.65 1.2 0.9 1.67 3.79 3.17
25 (F.Bukés) 6.44 1.36 1.4 6.83 1.27 | 1.06 1.32 4.74 2.93
24 (F.Cokollatave) 5.27 1.74 1.05 6.06 1.5 0.67 1.57 3.03 2.79
23 (K.Shéngijinit) 5.64 1.58 1.57 5.5 2.17 0.71 2.21 3.57 1.91
22 (Brraka) 4.54 1.52 1.02 5.21 1.23 0.56 1.82 2.99 291
20 (EHW) 6.71 1.89 1.73 8.95 1.15 131 1.32 3.55 3.64
18 (Laknas) 6.66 1.96 1.78 7.74 1.7 0.9 1.98 3.40 2.98
17 (Bérxull) 6.99 2.37 1.34 8.47 1.78 0.98 1.37 2.95 3.07
16 (B.Lanés) 7.23 1.81 1.75 8.71 1.26 1.23 1.42 3.99 3.50
15 (Amb Kaméz) 6.54 1.9 0.75 6.35 197 | 091 0.82 3.44 2.20
14 (valias) 5.14 1.67 0.85 6.64 1.19 0.42 2.02 3.08 4.12
10 (Fushé-Prezé) 5.36 1.48 0.9 6.64 1.17 0.44 2.05 3.62 4.12
8 (Ura e Gjolés) 4.00 3.35 0.61 6.86 0.91 0.46 1.33 1.19 5.01
6 (F-Krujé) 3.59 3.59 0.82 6.46 1.18 0.5 1.64 1.00 3.85
5 (Bilaj) 3.85 2.88 1.03 6.29 0.84 | 041 2.51 1.34 5.03
4 (Graméz) 2.73 3.17 2.12 7.69 0.29 0.9 2.36 0.86 6.46
2 (Thumané) 2.84 2.83 1.05 5.45 0.78 0.59 1.78 0.99 3.98
D1 (D. I Ri) 1.4 1.87 12.87 7.19 0.72 6.69 1.92 0.75 0.97
D2 (D. Ishém) 1.51 1.99 13.27 6.34 0.95 8.76 1.51 0.76 0.65
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values of the ratio rNa/ rCl (Table 1) or
chloride-alkalin coefficient, predominate
the values greater than 1, which tells us
that Gw has good contact with Sw (Huizar
A., Mendez R. 1998).

Through ratio rCa/ rMg, we can judge
for the predominance of two ions and
carbonate minerals that are represented.
So the most of the values of this ratio
are greater than 1. At there monitoring
points, the ratio is equal or almost 1, it
means that is arrived the equilibrium
with Calcite and Dolomite minerals from
geochemical point of view. It is verified by
6, 4 and 2 monitoring points (Table 1). The
values smaller than 1 correspond three
monitoring points: 4 (Graméz), D, (D. i Ri)
and D, (D. Ishém) which means that Mg**
ion predominates against Ca®* ion.

The freshness koeficient of Gw rHC03/
r(SO,+Cl) is greater than 1 to 2 monitoring
point. This ratio is smaller than 1 at D, and
D, wells because of increasing of chloride
ion (CI) in Gw.

Results of hydrogeochemical elaboration

The content of dissolved minerals or
hypothetical salts in Gw is calculated
through AquaChem program. Based in
these calculations, at charging zone of the
basin where TDS of Gw is low and Th of
Gw is high, predominate Calcite (CaCO,)
and Dolomite (CaMg(CO,),) minerals at 26,
25, 18, 17 and 14, monitoring points as in
Table 2:

The high values of Th from 20Gd to 30Gd
at charging zone are dedicated the high
content in meqv/l of Ca* and HCO,
ions which shows for hard water. It is
explained with limestone composition of
waterbearing gravel (Xhomo A., et.al 2010)
as well as with feeding way of Gw as it is
mentioned above. Also the process of

Calcite mineral dissolution in the pressure
conditions of CO, plays a big role at
increasing of Ca** dhe HCO, concetration
that is known as decalcification process
since it is more soluble than ther minerals.
This process leads to the consumption of
gravel calcite and the enrichment of Gw
with upper ions (Apelo & Postma 1996)
and occurs by chemical reaction 1:

CaC0,+C0,+H,0 ¢>Ca,+ + 3HCO, (1)

The chemical reaction is verified also
from saturation indexes S_i with Calcite,
Dolomite and Anhydrite minerals obtained
from the results of the hydrogeochemical
simulation as in Table 3:

As we can see from Table 3, the values
of S_in of Calcite and Dolomite minerals
for charging and storing zone of Gw are
positive up to Monitoring point 2. It
means that two minerals are subjected
dissolution process causing saturation
of Gw with these minerals. While for
discharging zone those are negative so two
minerals subjected precipitation process
causing undersaturation of Gw with these
minerals.

Also the negative values of S_i with
Anhydrite  mineral testify to the
development of the precipitation process
of this mineral causing that Gw is below
saturation situation in all monitorin points.
But, Anhydrite mineral is contributor to Ca
ions as a result of the dissolution of this
mineral by reaction 2:

CasO, ¢> Ca®* +S0,* (2)
The dissolution of this mineral beside the
saturation of Gw with Ca*? ion leads in
precipitatin of Calcite again.
So it is built the graph of the relation

between concentration of sulfate (SO,*)
ion and S_i with CaCO, as in Figure 4.

Table 2. Content of minerals in groundwater with Th (20 Gd - 30 Gd)

Mineralet (né mg/l) (Pusi 26) (Pusi 25) (Pusi 18) (Pusi 17) (Pusi 14)
Kalcit (CaCO,) 170.37 192.75 142.64 146.52 170.07
Dolomit (CaMg(CO,),) 145.47 124.35 163.80 218.56 167.28
Anhidriti (CaSO,) 81.29 85.33 108.65 115.23 92.28
Haliti (NaCl) 43.81 51.8 45.29 51.19 35.53




Hydrogeochemical development of Tirané-Ishém gravelly basin

Table 3. Concentration of Ca, Mg, SO4 ions and Si_ with minerals

Pika e monitorimit Ca Mg SO, Si_Kalcit Si_Dolomit Si_Anhidrit
26 3,089 0,79 0,597 0,57 0,57 -1,92
25 3,228 0,675 0,627 0,75 0,84 -1,88
24 2,635 0,872 1,087 0,63 0,74 -1,7
23 2,82 0,788 0,751 0,52 0,58 -1,99
22 2,268 0,758 0,617 0,69 0,93 -1,99
20 3,354 0,949 0,576 0,75 0,96 -1,93
18 3,113 0,89 0,798 0,14 0,79 -1,8
17 3,497 1,187 0,846 0,67 0,9 -1,76
16 3,617 0,903 0,63 1,02 1,58 -1,87
15 3,27 0,949 0,988 0,79 1,17 -1,69
14 3,285 0,909 0,678 0,68 0,82 -1,86
10 2,568 0,833 0,596 0,87 1,27 -1,98
8 1,999 1,67 0,456 0,66 1,26 -2,21
6 1,796 1,794 0,588 0,53 1,07 -2,14
5 1,926 1,439 0,421 0,7 1,29 -2,24
4 1,364 1,587 0,391 0,64 1,38 -2,85
2 1,422 1,415 0,144 0,62 1,27 -2,38
D1 0,758 0,995 0,476 -0,46 -0,65 -2,77
D2 0,701 0,638 0,359 -0,44 -0,63 -2,63

As we van see from Figure 4, Gw is
oversaturated with Calcite mineral at the
most part of the wells, despite the increase
in the concentration of sulfate ions. The
negative values of S_i of last two points
show that Gw is below the equilibrium
with Calcite mineral. Oversaturation with
Calcite testifies for dissolution of this
mineral in Gw, so Ca*? ion is abundant in
Gw.

Also during the natural flowing of Gw
(Table 1 from up-down), the trend of Total
hardness is decreasing despite increasing of
Mg?2 + ion content because of precipitation

of Ca and Mg mineral (CaMg(CO,), ) (Eftimi
R. 1979). So, Th varies from 10Gd to 20Gd
while TDS decreased slightly.

It is occurred the dissolution proces of
dolomite, that means dedolomitization of
Gw gravel at this stage of hydrochemical
development. It leads in increasing of
Mg? ion content in Gw, Also paralelly it
is occured the precipitation of Calcite
mineral which leads in decreasing of Ca?*
ion content in Gw (Apelo & Postma, 1996)
by reaction 3:

Ca? + CaMg(CO,), <> 2CaCo, + Mg?* (3)

1.5

% 1 & a

é § 0.5 L S *’ <& ® <

a2 0 : : ; ® : .
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Pérgendrimi 1 joneve sulfat
Figure 4. Relation between Calcite S_i and SO4 ion in GW
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Table 4. Content of minerals in groundwater with Th (10 Gd - 20 Gd)

Mineralet (né mg/l) (Pusi 8) (Pusi 6) (Pusi 4) (Pusi 2)
Dolomit CaMg(CO,), 284.05 222.43 224.71 189.75
Kalcit (CaCo,) 0 0 0 0
Anhidriti (CasO,) 62.05 80.11 19.57 53.31

Haliti (NaCl) 24.80 25.75 49.09 29.13

This is verified from results of content of
minerals in Gw at this part of the basin asin
Table 4 where values of dolomite mineral is
greater than other minerals atin 8, 6, 4 and
2 monitoring points at Fushé-Krujé area.

For analogy, it is built the graph of relation
between concentration of sulfate ions and
Saturation indexe with Dolomite mineral of
Gw as in Figure 5.

Figure 5 shows that Gw is oversaturated
with Dolomite mineral despite the values
of sé& SO, ion concentration except of two
points which verify that Gw is below the
equilibrium with this mineral.

Also, it is built the graph of relation
between SO,* ion concentration and
Saturation indexe with anhydrite mineral.

While for the first two mineral phases

we had at most points the situation of
oversaturation with two minerals, for the
anhydrite mineral as we can see from the
graph we have the state of undersaturation
with this mineral for all points (Figure 6).

Following the natural flowing of Gw it is
observed increasing of TDS. Although there
are high values of Na* and Cl ions, it is no
intrusion of sea water but Gw with high
mineralization. In fact, the Gw of this part
of the basin is a residue of sea water from
period of Flandrian Transgresive where the
field of Mati River was under the sea level
(Marku S., et al. 2010).

Whereas values of Th that are smaller
than 10Gd, show the decreasing Ca** and
Mg?* ion content at discharging zone. It is
occurred the natural softening process of
Gw for efect of ion exchainging, Ca?* with

2
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Hydrogeochemical development of Tirané-Ishém gravelly basin

Na* (Unesco, et. al 1992) by reaction 4:
%Ca,+ + Na - X - %Ca -X, + Na+ (4)

At this part of the basin Gw is transformed
in soft water and ion exchainging process
serves as the indicator of salted water
(Apelo & Postma, 1996). Content of
dissolved minerals in Gw at this part of the
basin is as in Table 5:

So, decreasing of Ca?* and Mg?* ions in
draining zone of the basin is accompanied
by increasing of Na* and Cl ions that is
verified from high values of Halite (NaCl)
dissolved mineral which is the main
contributor in TDS value.

SUMMARY

Hydrochemical and hydrogeochemical
study of Tirané-Ishém gravelly basin is
based as on physico-chemical analysis
of monitoring points well as in results
of hydrogeochemical simulation from
AqguaChem and PhreeqC Programs.

Gw in Tirana area is fed from precipitation
and irrigation water (Eftimi R. & Stichler
V., 2000) At charging zone of Gw is of
Bicarbonate-Calcium type where calcium
ion (Ca*") and bicarbonate ions (HCO,)

some processes and hydrogeochemical
phenomena that occur in waterbearing
layer which are “responsible” for chemical
compound of Gw.

The values of TDS parameter vary from <
500 mg/l - > 1000 mg/I while values of Th
parameter vary from 20Gd-30Gd to < 10Gd.
From Gw hydrodinamic development point
of view, the low values of TDS at charging
zone, show that Gw is feed as from Tirana
and Térkuza rivers water, great speed
of Gw moving well as high content of
bicarbonate ion from hidrochemical point
of view. Whereas the high values of Th at
charging zone show for high concentration
of Ca?" and Mg?* ions because of limestone
compound of waterbearing gravel (Xhomo
A., et.al 2010). These values are result as
of decalcification and of dedolomitization
of gravel well as precipitation of Calcite
mineral and dissolution of Anhydrite
mineral. The high values of TDS in draining
zone are dedicated increasing of Na* and
Cl-ions because of groundwater with high
mineralization of Mati River basin which
contacts Tirané-Ishém basin.

Although there are high values of Na* and
Cl-ions, it is no intrusion of sea water but

Table 5. Content of minerals in groundwater with Th (< 10 Gd)

Mineralet (né mg/1) Pusi (D) Pusi (D,)
Halit (NaCl) 391.89 512.51
Anhidrit (CasO,) 48.92 64.79
Dolomit (CaMg(CO,),) 62.95 52.04

predominate, with low Mineralization as
result of reciprocal interaction between
precipitation and rivers water with gravels
which are of limestone compound, the
good hydraulic conection (Eftimi R., et al.
1989) that exsist between Gw and Sw well
as the small contact time between rock-
water. Because of small thickness of gravel
covering in charging zone, less than 10 m
in Laknas area (Puca N., et al. 2004) water
with high content of bicarbonate ions
(HCO,) penetrates very soon in Gw.

Beside of this, during the flowing of Gw
toward the discharging zone, there are
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Gw with high mineralization. In fact, the
Gw of this part of the basin is a residue
of sea water from period of Flandrian
Transgresive where the field of Mati River
was under the sea level (Marku S., et al.
2010).

The low values of Th in discharging zone
show for decreasing of Ca?* and Mg?* ions
concentration where it is occurred the
natural softening process of Gw for efect
of ion exchainging, Ca** with Na* (Unesco,
et. al 1992). At this part of the basin Gw
is transformed in soft water and ion
exchainging process serves as the indicator
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of salted water (Apelo & Postma, 1996). Halite mineral (NaCl) in Gw that is the main
So we can observed the high content of contributor at TDS value.
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IN MEMORIAM

NE NDERIM E KUJTIM TE PROF. DR. AGIM PIRDENI

Prof. Agimi u lind né vitin 1942, né
Tirané né njé familje intelektuale. Né
vitin 1964 pérfundoi studimet e larta
né Fakultetin e Shkencave té Natyrés,
dega biologji. Pas njé specializimi né
fushén e mikropaleontologjisé né
Fakultetin e Gjeologjisé dhe Minierave
né vitet 1970 — 1972, Agimi ju pérkushtua
térésisht profesionit té ri né Institutin e
Kérkimeve Gjeologjike té Tiranés. Krahas
veprimtarisé si mikropaleontolog né vitet
1995 — 1998 ushtroi edhe detyrén e Zv.
Drejtorit té Institutit dhe né vitet 1998
e deri sa doli né pension né vitin 2002
ishte Shef i Sektorit té Paleontologjisé. Ka
géné antar i késhilli shkencor té Institutit
Kérkimeve Gjeologjike.

Né vitin 1982 Agimi fitoi gradén e Doktorit
té Shkencave, duke mbrojtur disertacionin
me temé “Biostratigrafia dhe mikrofauna
e depozitimeve mesozoike té nénzonés sé
Cukalit” né vitin 1988 kreu njé specializim
3 mujor né Austri dhe né vitin 1995 ju
akordua titulli Profesor.

Profesor Pirdeni ka kryer studime té
réndésishme né fushat e biostratigrafisé
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dhe
depozitimet Permiane dhe Mesozoike né
té gjitha zonat tektono-stratigrafike té
Albanideve. Ai ka studiuar evolucionin
e foraminiferéve bentosike triasike, té
familjes globotruncanidae té Kretakut

mikropaleontologjisé pér

té Sipérm, té familjes calpionellidae
té Jurasiko — Kretakut si dhe algave
mesozoike shogéruar me biozonimet
pérkatése.

Kontributet shkencore té Prof. Pirdenit
arritén kulmet né periudhat 1978 — 1981
dhe 1995-2002 gjaté pérpilimit té hartave
gjeologjike té Shqipérisé né shkallé 1 : 200
000. Pércaktimet mikropaleontologjike
té Agimit ishin mbéshtetja kryesore pér
specialistét stratigrafé dhe hartografues té
gjeologjisé sé Shqipérisé duke mundésuar
pérpilimin e hartave té cilésisé sé larté. Ka
géné pedagog i jashtém né Fakultetin e
Gjeologjisé dhe Minierave dhe bashkautor
i tekstit “Mikropalentologjia”

Studimet e Prof. Agimit jané aktuale edhe
sot dhe pér nivelin e larté té tyre do té
jené té vlefshme edhe pér dekada té tjera.
Rezultatet e punimeve i ka pasqyruar



vetém ose me bashkéautor ne studime e
raporte gjeologjike, monografi, né postera
e referate ne kongrese, konferenca e
simpoziume brénda e jashté vendit pér
stratigrafiné dhe mikropaleontologjiné.
Né aktivitetin shkencor te Profesor
Pirdenit vegohen dhe 22 artikuj shkencoré
ne revistat shqiptare (Buletini i shkencave
gjeologjike) dhe 17 artikuj shkencoré né
revistat e huaja. Pérveg¢ studimeve dhe
botimeve té shumta ai ka pérpiluar dhe
dy atlase té mikrofacieve té Triasikut
dhe Jurasikut té cilat meritojné té
botohen si punime me vlera shkencore e
praktike gé do i shérbejné studiuesve té
gjeologjisé sé Shqipérisé né vecanti dhe
té Dinarido — Albanido — Helenideve né
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térési. Gjithashtu ato pérbéjné asete mé
shumé se té ¢muara pér specialistét e rinj
gé kérkojné té angazhohen né fushén e
mikropaleontologjisé.

Agiminukundalsé kontribuarideriné ditét
e fundit té jetés sé tij duke u angazhuar né
Projektet e Shérbimit Gjeologjik Shqiptar
me ekspertiza dhe pércaktime té shlifeve
né fushén e mikropaleontologjisé.
Familja, miqté, kolegét dhe gjithé té
njohurit duke shprehur hidhérimin e
thellé pér ndarjen nga jeta té Profesor
Agim Pirdenit lutemi gé Ai té preheti geté.
Té gjithé do e kujtojmé pérgjithmoné me
nderim, dashuri dhe respekt njeriun toné
té dashur.

Prof.Dr. Alaudin KODRA
Dr. Ndoc VUKZA)



IN MEMORIAM

NE NDERIM E KUJTIM TE PROF. DR. Irakli Premti

U lind mé 1 Gusht 1944 né fshatin Nivicé-
Bubar té rrethit té Sarandés. Né vitin
1967 kreu studimet universitare prané
Fakultetit té Gjeologjisé dhe Minierave,
duke u diplomuar Inxhinier Gjeolog.
Menjéheré pas diplomimit u emérua né
detyrén e gjeologut prané Ndérmarrjes
Gjeologjike Bulgizé ku shérbeu deri né
vitin 1973.

Prej vitit 1973 deri né 1979 u emérua
Drejtues i Punimeve Mbrojtése prané
Ministrisé sé Mbrojtjes. Né vitin 1976
kreu specializimin né Petrologji prané
Universitetit “La Sapienca” té Romés né
Itali.

Pas rikthimit né atdhe u emérua punonjés
shkencor né Institutin e Keérkimeve
Gjeologjike ku punoi deri né vitin 1998.

Me fillimin e punés né IKGJ, ai u angazhua
né pérgatitien e Disertacionit pér
mbrojtjen e Gradés “Doktor i Shkencave”
(Kandidat i Shkencave). Ky disertacion
me titull “Petrologjia e shkémbinjve
ultrabaziké té vendburimit té Bulqgizés” u
mbrojt prej tij né vitin 1984. Ne vazhdim
né vitin 1995 ai mori titullin shkencor
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“Profesor Doktor”.

Gjaté viteve 1998-2000 ai mbajti postin
e Zévendés Drejtorit té Pérgjithshém té
Shérbimit Gjeologjik Shqiptar.

Né periudhén 2000-03 emérohet Drejtor
i Pérgjithshém i Minierave né Ministriné
e Ekonomisé Publike dhe Privatizimit
dhe mé pas merr postin e Drejtorit té
Departamentit té Gjeologjisé né Institutin
e Minierave né Tirané.

Kontributi kérkimor e shkencor i Prof.Dr.
Irakli Premtit lidhet me fushén e kérkim-
zbulimit té mineraleve té dobishme. Ai
ka trajtuar problematikén e zbulimit
dhe perspektivés té xeheroréve té
kromit né masivin ultrabazik té Bulqizés
duke u fokusuar veganérisht né zonén
perendimore té vendburimit té Batrés.

Ai éshté pérfshiré dhe né problematikat
e studimit té diapirizmit né Shqipéri, pér
té cilin ka gqené angazhuar né veprimtari
shkencore prané ING Fier lidhur me
studimin e diapirit té Dumresé, puné e cila
éshté konkretizuar né botime shkencore
né faget e periodikut shkencor “Buletini
i Shkencave Gjeologjike”.



Prof.Dr. Irakli Prempti ka qené pjesmarrés
né mjaft aktivitete shkencore kombétare
dhe ndérkombétare ku ka paragitur
kumtesat pérkatése. Pér njé periudhé
kohe ai ishte kryetar i Shoqatés sé
Gjeologéve té Shqipérisé.

Vitet e fundit té veprimtarisé profesionale
i zhvilloi si Pedagog né Fakultetin e

Gjeologjisé dhe Minierave.

Gjeneratat e ardhshme do kené mundési
té njihen me punén e tij népérmjet
trashégimisé sé shkruar shkencore gé ai
ka Iéné me studimet dhe botimet e tij.

Dr. Viktor Doda



IN MEMORIAM

NE NDERIM E KUJTIM TE ING. NDOC Ucli

U lind mé 24 Dhjetor 1941, né Shkodér.
Mbasi kreu studimet e larta né Fakultetin
e Gjeologjisé dhe Minierave, Dega miniera
né vitin 1965, emérohet né Kantierin e
Ndértim Minierave né Kurbnesh, njési e
Ndérmarrjes sé Ndértim Minierave Tirane
gé sapo ishte krijuar asokohe né prill
1965. Detyra e paré qé ju caktua ishte ajo
pér hapjen e pusit dhe punimeve te tjera
kapitale. Né kantier punoi deri né vitin
1970. Né kété vit emérohet prané Byrosé
se Projektimit te Ndérmarrjen e Ndértim
Minierave, Tirané, e cila kishte pér detyré
projektimin dhe teknologjiné e hapjes sé
minierave.

Né vitin 1972 emérohet kryetar i degés
teknike te Ndérmarrjes sé Ndértim-
Minierave, Tirané, detyre te cilén e
ushtuoi deri ne fundin e vitit 1979.

Gjaté periudhés 1980 deri ne janar te
vitit 1984 ka punuar Kryeinxhinier i
Ndérmarrjes sé Ndértim Minierave. Né
vitit 1984 punoi né byroné teknologjike
té Ndérmarrjes sé Ndértim-Minierave,
Tirané.
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Prej Janarit 1985 deri né Mars 1989 mbajti
detyrén e drejtorit té ndérmarrjes sé
Ndértim-Minierave Metalifere, Tirané. Mé
tej deri né mesin e vitit 1991 ka mbajtur
detyrén Drejtor i Drejtorisé se Minierave
dhe Gjeologjisé prané Ministrisé se
Industrisé dhe Minierave.

Nga mesi i vitit 1991 deri né Marsin e
vitit 1995 majti postin e Drejtorit té
Pérgjithshém né shoqérisé Albkrom. Mé
pas deri né vitin 1997 punoi si specialist
ne drejtoriné e mbikéqyrjes se minierave
ne Ministrin e Burimeve Minerare dhe
Energjisé.

Nga muaji Mars 1997 deri né Gusht 1997
ishte Késhilltar i Ministrit té Ministrisé sé
Burimeve Minerare dhe Energjisé

Gusht 1997 deri maj 1999 ushtroi detyrén
e Drejtorit té Pérgjithshém té Minierave
né Ministriné e Ekonomisé Publike dhe
Privatizimit.

Né Qershor 1999 del né pension,
megjithaté nuk u largua nga puna aktive
profesionale duke ushtruar profesionin
e tij ne studion e projektimit UVA,



ku dha kontribut pér shumé shoqéri,
pér projektimin e zgjidhjen e shumé
problemeve qé lidheshit me teknologjie
e hapjes sé punimeve minerare kapitale
dhe futjen e teknologjive té reja.

Ndoc Uci ka qgené gjithashtu lektor i
jashtém né FGJM, né degén Miniera pér
njé kohé té gjaté.

Pérvegse njé njeri i mrekullueshém, i

respektuar nga té gjithé, ishte njé ndér
inxhinierét mé té afté té kohés sé tij. Ai
zotéronte mjaft miré jo vetém njohurité
si inxhinier miniere por ishte béré
profesionist i talentuar i problemeve
mekanike, elektrike té Industrisé Minerare
Shqiptare.

Kontributi i tij né fushén e industrisé sé
ndértimit dhe shfrytézimit té minierave
éshté i larté dhe i gjithanshém.

Dr. Viktor Doda
Ing. Kujtim Gjoka





