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ABSTRAKT

Pér té pércaktuar mjediset paleodepozicionale dhe evolucionin gjeodinamik té zonés
gjeologjike té Mirdités gjaté Jurasikut té sipérm — Kretakut té poshtém dhe né ményré
implicite té kohés sé vendosjes sé depozitimeve ofiolitike, u zgjodhén disa zona me
modele té ndryshme sedimentare: facie sedimentare té jashtme té Jurasikut té sipérm
— Kretakut té Poshtém (Beriasian i sipérm — Valanginian i poshtém) dhe facie sedimen-
tare té brendshme té moshés Barremian i sipérm — Aptian i poshtém, qé u analizuan né
detaje népérmjet studimeve mikropaleontologjike dhe mikrofaciale. Késhtu, mbi bazén
e té dhénave mikropaleontologjike dhe mikrofaciale, né zonén e Mychasit jané pércak-
tuar mjedise tipike té zonés sé brendshme té platformés sé brendshme, me tendenca
restriktive dhe me moshé Aptian i poshtem (Bedulian).

Fjalé kyge: Mychasi, Hasi, Aptian i poshtém, Bedulian, mikrofacie, mikrofauné, fora-

minifera.

HYRIJE

Depozitimet e Kretakut kané pérhapje
té gjeré né zonén e Mirdités. Nga
veriu né jug ato fillojné né rajonin e
Hasit (mali i Pashtrikut) ku formojné
njé masiv té madh, me vazhdimési
edhe né territorin e Kosovés. Mé né
jugperéndim vijojné depozitimet e
Kretakut té Malit té Shenjté, gé pér-
béjné njé nga daljet me sipérfage mé
té madhe dhe me trashési té (malet
e Zepés, Dejés etj.). Né rajonin mes
lumenjve Fani i Madh dhe Fani i
Vogél shtrihen depozitimet té Kreta-
kut i Munellés, tepér i njohur veca-
nérisht pér karstin madhéshtor né
trajtén e hojeve té bletés, né lartési
mbi 1700 m. Kretaku, né rrjedhén e
mesme té lumit Shkumbin pérfagé-
son njé tjetér dalje me sipérfage té
madhe dhe tepér potente né rajonet
gendrore té Zonés sé Mirdités. Né ra-
jonet jugore, depozitimet e Kretakut
kané pérhapje né zonat e Voskopo-
jés, Polenés, Rehovés dhe Radanijit.

Studimi i depozitimeve té Kreta-

!IGJEO, °FGIM, Tirané
Email: andreauta@gmail.com

kut krahas atyre Jurasiko — Kretake
éshté me réndési té madhe pér té
kuptuar evolucionin e Zonés sé Mir-
dités (Fig. 1) pas mbylljes sé basenit
ogeanik. Pér fat té mire, Shqipéria
jep mundési té médha studimi dhe
ky fakt reflektohet né studimet e
shumta té realizuara nga studiuesit
shqiptaré (Arkaxhiu 1987; Peza
1983, 1985, 1989, Bushi & Arkaxhiu
1971; Peza et al. 1981, 1983, 1988;
Dodona 1982, 1984; Marku 2000,
2002; Shehu et al. 1981, 1990; Xho-
mo et al. 2002, 2005), té cilét kané
realizuar dhe pérgjithésuar studime
té réndésishme gé e kané rritur sé
tepérmi njohjen gjeologjike pér kéto
depozitime. Edhe mjaft studiues té
huaj qé nga shekulli i kaluar e deri né
ditét tona kané kontribuuar pér njo-
hjen e Kretakut té zonés sé Mirdités
(Nowack 1929; Schlagintweit et al.
2006, 2008, 2012).

Ajo gé dallohet né pérhapjen e de-
pozitimeve Kretake éshté deformimi
i pakét i kétyre depozitimeve, duke
u shfaqur ose si struktura té médha
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monoklinale (mali i Pashtrikut) ose
si struktura té geta brahisinklinale té
pérmasave té médha (Munella, She-
jnti, Polisi, Radaniji).

Té dhénat e kétij studimit sjellin té
reja tepér té réndésishme gé shtrojné
nevojén e studimeve shtesé dhe qé
do té cojné né interpretime té reja,
té ndryshme nga ato tradicionale,
vecanérisht pér kufijté formacionale
mes depozitimeve Jurasiko — Kretake
dhe té Kretakut. Pérgjithésisht nga

shumica e gjeologéve éshté pranuar
se depozitimet e Kretakut shtrihen
transgresivisht mbi formacionet e
poshtéshtruara me konglomerate
té Barremian — Aptianit e mé té reja
mbi ato konglomerate. Té dhénat
e pérftuara nga prerjet e kryera né
kété studim né malin e Munellés dhe
né até té Shenjtit déshmojné pér njé
situaté gjeologjike mjaft té ndryshme
dhe do té trajtohen né ményré té de-
tajuar né vijim.
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Figura 1. Harta Gjeologjike me ndarjet tektonike dhe prerje té Albanideve
(sipas Muceku et al. 2008).
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Né Shqipéri, mjaft studime (Peza
1983, 1985, 1989; Peza et al. 1981,
1983, 1985, 1988; Dodona 1982,
1984; Schlangintweit et al. 2006,
2009) kané trajtuar mikrofaciet urgo-
niane né kété zoné dhe késhtu, qél-
limi yné kryesor ka gené pérshkrimi
i llojeve kryesore té mikrofacieve té
tilla, pércaktimi i mikrofosileve me
réndési biostratigrafike dhe rindér-
timi sa i té sakté i mjediseve depozi-
cionale. Pér ta arritur kété géllim,
u studiuan gjashté (6) prerje strati-
grafike.

Né shumicén e depozitimeve né té
gjithé zonén e Mirdités, vazhdimésia
sedimentare e Kretakut té poshtém
pérbéhet nga depozitime karbonatike
tipike té ujérave té cekéta, té cilat
u populluan térésisht nga bash-
késhogérime pothuajse ekskluzivisht
bentike (kryesisht foraminifere dhe
alga gélgeroré). Prandaj, né mungesé
té organizmave tipike té mjediseve
detare pelagjike (amonité, foramin-
ifera planktonike etj.), té cilat zakon-
isht pérdoren né biostratigrafiné me
rezolucion té larté, foraminifera ben-
tike dhe algat gélgeroré luajné njé
rol kryesor né datimin kronologjik té
evolucionit té zonés né fjalé.

Né depozitimet e Kretakut té
Poshtém nuk pérfshihen nivelet me
moshé Beriasian — Valanzhinian, té
cilét jané pérshkruar sé bashku me
depozitimet e Titonianit té sipérm.
Zakonisht nivele té ndryshme té de-
pozitimeve té Kretakut té Poshtém
shtrihen transgresivisht mbi shkém-
binjté mé té vjetér. Sipas studimeve
té kryera deri mé sot, nivelet mé té
poshtme té Barremian — Aptianit sh-
trihen mbi depozitimet e Titonian —
Valanzhinianit (Krej — Luré, Shéngjin,
Kurbnesh, Babje) ose mbi shkémbin-
jté ofiolitiké (Qafé Komi, Kumbull,
Vilan, Ligeni i Kug, Farret, Bishnicé
— Voskop, Kameng, Radanj). Né Krej
— Luré ato vendosen népérmjet njé
horizonti boksitesh mbi facien krye-
sisht gélgerore té Titonian — Valan-
zhinianit (Peza et al. 1983).

Sipas studimeve té kryera, Barremian
— Aptianit né rajonin e Kukésit i pér-
ket korja e prishjes sé shkémbinjve ul-
trabaziké si dhe ndérthurja (5—-35 m)
e argjilo —silicoréve té kug me ranoré
ofiolitiké, argjila té kuge e gélqeroré
mergeloré (Peza et al. 1989). Gjaté
Aptianit dhe Albianit pellgu i Kre-
takut té Poshtém u zgjerua mé tej
sidomos né drejtim té verilindjes né
rajonin Krumé — Surroj. Gjithkund
mbizotéron sedimentimi karbonatik
i pasur me orbitolinide dhe me ha-
rofite. Né Pashtrik dhe Domen, né
disa nivele takohen dhe thjerrza té
rralla silicorésh.

NDERTIMI GJEOLOGJIK

Prerja e Hasit (Myghasit) ndodhet né
aférsi té fshatit Mychas (Fig. 2), vetém
dhjetéra metra mbi shtépité e fshatit.
Sé pari, vemé né dukje se depoziti-
met e Kretakut té Hasit pérfagésojné
njé nga vendpérhapjet mé té médha
té Kretakut té Zonés sé Mirdités. Njé
pjesé e miré e kétyre depozitimeve
vijojné edhe né territorin e Kosovés
(Fig. 2). Né Mycghas kemi té béjmé
me pjesén mé té poshtme té prerjes
sé depozitimeve Kretake té Hasit, gjé
gé vértetohet me strukturén mo-
noklinale té gélgeroréve me rénie té
vijueshme drejt lindjes. Si bazament
i depozitimeve Kretake jané shkém-
binjté ultrabaziké. Mbi to kemi njé
trashési rreth 20 m té lateriteve té Fe
— Ni dhe pas njé trashésie té kufizuar
(4 — 5 m) té konglobrekgieve vijojné
gélgerorét e ujérave té cekéta, ku ne
kemi kryer prerjen. Jané marré gjith-
sej 90 kampione né njé trashési pre-
rje prej 300 m shkémbinj gélgeroré.
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SHPIEGUESI
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Figura 2. Gjeologjia e rajonit té Hasit (sipas Xhomo et al. 2005 me plotésime
dhe ndryshime).

METODOLOGIJIA

Né punimet né terren, seksioni strati-
grafik i pérzgjedhur u studiua dhe u
interpretua né lidhje me litologjing,
mikrofaciet dhe pérmbajtjen e fau-
nés me lupé dhe né varési té késaj
u mblodhén kampionét. Gjaté studi-
meve laboratorike jané bére analiza
té detajuara mikropaleontologjike
dhe mikrofaciale dhe pér kéto anali-
za jané pérgatitur mé shumé se 100
shlife. Analizat mikropaleontologjike
jané béré duke hetuar morfologjiné
e individéve (kryesisht foraminif-
erat, algat gélqgerore dhe mikro- ose
makroorganizma té tjera) dhe indi-
vidét gé u pérkasin ¢do specie jané
fotografuar dhe klasifikuar sipas
hierarkisé taksonomike. Mé pas, u
bé pércaktimi dhe klasifikimi i fora-
miniferave dhe organizmave té tjeré,
duke pérdorur pérhapjen e tyre
stratigrafike. Analizat mikrofaciale té
kétyre kampioneve jané béré duke
pérfshiré studimin e c¢cdo kampioni
bazuar né vetité e tij teksturale (bol-
|ékun dhe llojet e allokemeve dhe
matriksit). Ndryshimet vertikale né
llojin e mikrofacieve dhe pérmbaijtjen
mikropaleontologjike jané pérdorur

né interpretimin e evolucionit té de-
pozitimeve karbonatike né fjalé.

REZULTATET DHE DISKUTIMI

Né vazhdim jepet njé pérshkrim i
hollésishém mikropalontologjik dhe
mikrofacial i njé numri prej 100 kam-
pionéve té grumbulluar sistematiki-
sht pérgjaté prerjes, duke pércaktuar
mikrofaciet dhe bashkéshogérimet
e tyre mikropaleontologjike krye-
sisht népérmjet pércaktimit té fora-
miniferéve bentiké, té pérfagésuara
jashtézakonisht miré né kété prerje
dhe gjithashtu edhe mikroorganizma
té tjeré.

Wackestone bioklastik

Eshté njé mikrofacie qé karakterizo-
het nga prania e foraminifereve ben-
tiké té pérfagésuar kryesisht nga mil-
iolide té vogla, ku format me guaské
té hollé, si: Istriloculina eliptica (PI.
6: fig. 95) dhe Istriloculina sp. (Pl. 6:
figs. 106 — 110) jané té pérfagésuara
mire dhe té shogéruara nga Glomo-
spira urgoniana (Pl. 6: figs. 96 — 105),
Glomospira sp., Chofatella decipi-
ens (Pl. 1: fig. 18), Praechrysalidina
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infracretacea, Mayncina bulgarica
(PI. 1: fig. 2), Charentia cuuvillieri (PI.
1: figs. 3 — 4), Everticyclammina sp.
(PI. 1: fig. 17), Bolivinopsis labelosa
(PI. 3: fig. 18), Sabaudia minuta, Mel-
athrokerion sp., Amobaculites sp.,
Arenobulimina sp., Conorboides sp.,
Novalesia sp. (Pl. 2: fig. 35 — 36; PI.
3: fig. 37), Reophax sp., Spiroloculina
sp., Quinqueloculina sp., Cayeuxia
sp., Salpingoporella muehllbergii (PI.
7: fig. 119), tekstularide té ndryshme
dhe fragmente ostrakodesh. Shfaget
alga gélgerore Salpingoporella di-
narica (Pl. 7: fig. 118) e cila do té jeté
prezente gjaté njé pjese té réndé-
sishme té prerjes dhe né disa raste
éshté shkémbformuese. Shkémbi
éshté i preré nga carje dhe boshllége
me pérmasa, forma dhe orientime té
ndryshme dhe éshté mjaft poroz.

Wackestone — packestone bioklastik

Kjo mikrofacie pérmban foraminifera
bentike té ndryshme si: Debarina
hahounerensis (Pl. 1: fig. 8), Mayn-
cina bulgarica (PI. 1: figs. 7,9, 10, 12,
13), Ammobaculoides aff. plumerae
(PI. 3:fig. 41), Bolivinopsis sp., Areno-
bulimina sp. (Pl. 2: figs. 25, 27, 33),
Dobrogelina? cartusiana (Pl. 2: figs.
28 — 29, 32), Dobrogelina sp. (Pl. 2:
fig. 60), Belorussiella sp. (Pl. 3: fig.
52), Pseudotextulariella sp. (PI. 3: fig.
40), Chofatella decipiens, Sabaudia
minuta, Istriloculina sp., Quinque-
loculina sp., Glomospira sp., Valvu-
lineria sp., Bolivinopsis sp. (Pl. 3: fig.
38), Rivularia sp. dhe fragmente os-
trakodesh. Shkémbi éshté i preré nga
carje me pérmasa dhe orientime té
ndryshme dhe nga struktura gjeop-
etale t& mbushura me sediment té
imét, me pérmasa siltike dhe éshté
i pigmentuar me |éndé Fe. Kjo mi-
krofacie karakterizohet gjithashtu
nga prania e strukturave fenestrale,
ku fenestrat mund té pérbéhet nga
zgavra té hapura ose nga boshllége
té mbushura plotésisht ose pjesérisht
me sediment silt vadoz ose produkte
diagentiké (silt me okside té hekurit
ose ¢imento).

Strukturat fenestrale dhe gjeopetale

shfagin morfologji té& ndryshme: elip-
tike, me njé bazé ovale dhe formé té
crregullt té pjesés sé sipérme, ndérsa
madhésité ndryshojné nga milimetra
deri né nénmillimetra, dhe jané té
mbushura me silt vadoz ose kokrriza
skeletore dhe peloide. Si rregull, fosi-
let jané té pakta né kéto mikrofacie.
Ndonjéhere, ata mund té pérmbajné
fragmente rudistesh.

Wackestone — packestone onkolitic
peloidal me cianobaktere té tipit
Cayeuxia sp. té onkolitizuara.

Shkémbi éshté mjaft poroz.

Wackestone packestone bioklastik
me rudiste té vegjél

Rudistet jané forma té vogla té spe-
cies Mathesia darderi, té cilat jané
shumé tipike pér depozitimet me
moshé Baremian i sipérm — Aptian
i poshtém, té pérshkruara deri mé
tani vetém nga Spanja dhe Bullgaria
nga Masse & Fenerci-Masse (2010,
2011). Né matriksin mikritik shfagen
disa foraminifera si: Istriloculina sp.,
Quinqueloculina sp., Sabaudia minu-
ta, Valvulineria sp., Charentia cuvill-
ieri. 1 njéjti nivel me Mathesia darderi
éshté identifikuar edhe né prerjen e
Shenjti 2, Laramani dhe Shéngjini
(Uta 2021).

Wackestone bioklastik té imét

Eshté njé mikrofacie gé pérmban
njé mikrofaune té pérfagésuar nga
forma si: Chofatella decipiens, Cha-
rentia cuvillieri, Sabaudia minuta, Is-
triloculina sp. (Pl. 6: fig. 110; PI. 7: fig.
113), Bolivinopsis sp., Arenobulimina
sp., alga Salpingoporella dinarica dhe
fragmente ostrakodesh.

Wackestone bioklastik me Salpingo-
porella dinarica

Kjo mikrofacie karakterizohet nga
prania e bollshme e Salpingoporella
dinarikes dhe gjithashtu té fora-
minifereve bentike si: Praechrysalidi-
na infracretacea, Charentia cuvillieri,
Charentia sp., Sabaudia minuta, Istri-
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loculina sp., Quinqueloculina robusta
(PI. 7: fig. 112), Quinqueloculina sp.
(PI. 7: figs.111, 114), Glomospira ur-
goniana, Glomospira sp., Valvulineria
sp., Conorboides sp., Gaudryina sp.
dhe ostrakodeve té tjeré. Shkémbi
karakterizohet nga prezenca e struk-
turave gjeopetale dhe shfagjen e ¢ar-
jeve shumé té imta.

Wackestone — packestone bioklastik
peloidal

Eshté njé mikrofacie shumé e pasur
né foraminifere bentike si: Chofatella
decipiens, Charentia cuvillieri, Pfend-
erina aureliae, Glomospira sp., Istri-
loculina sp., Quinqueloculina sp., Tex-
tularia sp., Valvulineria sp., Gaudry-
ina sp., Arenobulimina sp., Earlandia
sp., algen Salpingoporella dinarica
(PI. 7: figs. 120 — 121, 126), Cayeuxia
sp., gastropode dhe fragmente kri-
noidesh.

Mudstone intraklastik — bioklastik

Né kété mikrofacie shfagen fora-
minifere si: Mayncina bulgarica, Cho-
fatella decipiens, Debarina hahoune-
rensis, Pfenderina aureliae, Sabaudia
minuta, Sabaudia sp., Pseudocyclam-
mina lituus (Pl. 2: fig. 19), Evertycy-
clammina sp. (Pl. 2: figs. 20 — 23),
Quinqueloculina sp., Valvulineria sp.,
Bolivinopsis sp. (Pl. 3: figs. 42 — 45),
Gll(omospira sp. dhe intraklaste mikri-
tike.

Mudstone wackestone me Istrilocu-
lina sp.

Kétu mikrofauna éshté e pérfagésuar
vetém nga disa specimene té Istri-
loculina sp. dhe fragmente gastropo-
desh ose pothuajse mungon.

Wackestone bioklastik me miliolide
dhe Istriloculina sp.

Milliolidet jané foraminiferat qé mbi-
zotérojné né kéto mikrofacie. Né
pérgjithési mikrofaciet pérmbajné
boshllége té mbushura me sediment
shumé té imét. Duke filluar me kam-
pionin H46 shénohet njé ndryshim

né pérmasén e mikrofaunés, si pér
shembull tek miliolidet, me shfagjen
e miliolideve té médhej dhe gjithash-
tu shfagjen e orbitolinideve.

Wackestone bioklastik

Kjo microfacie pérmban Sabaudia
minuta, miliolide t& médha si: Quin-
queloculina sp. té karakterizuara
nga prezenca e porozitetit moldik,
Derventina sp. (Pl. 7: figs. 115, 117),
Rumanoloculina sp., Mayncina bul-
garica, Vercorsella scarsellai, Vercor-
sella arenata (Pl. 4: figs. 66 — 67; PL.
5: figs. 77, 82), Vercorsella sp. (Pl. 4:
figs. 65, 68; PI. 5: figs. 79 — 80), Cu-
neolina parva (Pl. 4: figs. 56 — 57; PI.
5. fig. 86), Nautiloculina cretacea,
Melathokerion valserinensis, Pfern-
derina globosa, Pfenderina aureliae,
Pseudocyclammina lituus, Charen-
tia cuvillieri (P1. 1: figs. 6, 11, 14-15),
Sabaudia minuta (PI. 4: figs. 58 — 59,
70, 72 — 74; PI. 5: fig. 75), Sabaudia
capitata (Pl. 4: figs. 61 — 64, 69, 71;
PI. 5: figs. 76, 78, 81, 83 — 85), Nez-
zazzata isabellae, Rumanoloculina
sp., Glomospira urgoniana, Textu-
laria sp., Valvulineria sp., Novale-
sia sp., Gaudryina sp., Rivularia sp.,
fragmente gastropodesh, rudistesh,
ekinodermash. Né kampionin H52 fil-
lon shfagja e orbitolinideve. Né disa
raste shfagen gjurmé bioturbacioni
(kampioni H69a).

Wackestone bioklastik me rudiste té
vegjél
Mudstone — wackestone me harofite

Kjo facie pérmban cjanobaktere si:
Rivularia sp. (Pl. 7: figs. 127 — 128),
dhe Girvanella sp. (PI. 7: figs. 122 —
123), Istriloculina sp., harofite (Pl. 7:
figs. 124 — 125), me struktura gjeop-
etale, tipike e mjediseve restriktive.

Wackestone — packestone bioklas-
tik-onkolitik

Kjo mikrofacie éshté e karakterizuar
nga prezenca e orbitolinideve si:
Mesorbitolina texana (Pl. 5: fig. 90),
Paleodictyoconus arabicus (Pl. 5:
figs. 87, 89, 92; PI. 6: figs. 93 — 94),
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Paracoskinolina sp. (Pl. 5: fig. 88), Or-
bitolina sp., miliolide té médhej, Cha-
rentia cuvillieri, Chofatella decipiens,
Pseudocyclammina lituus, Anderse-
nia rumana, Sabaudia minuta, Cune-
olina sp., Novalesia sp., Istriloculina
sp., Glomospira sp., Arenobulimina
sp., forma té médha dhe té vogla,
Bolivinopsis sp. (Pl. 3: figs. 47 - 55),
Textularia sp. dhe Valvulineria sp.

Mudstone — wackestone me orbito-
linide Mudstone té fenestruara

Pérhapja e faunés bentike, veca-
nérisht ajo e foraminiferave, algave
gélgerore dhe makroorganizmave
éshté né varési té kushteve ekologjike
lokale. Foraminiferat né vecanti jané
mjete bistratigrafike té réndésishme
sepse ato zakonisht evoluojné me
shpejtési, jané té bollshme dhe té
pérhapura dhe speciet ose grupet
e specieve shpesh zhduken mjaft
papritur (Hallock 1982). Prandaj,
shumé specie mund té pérdoren pér
korrelacione lokale dhe rajonale. Né
mungesé té amoniteve dhe foramin-
ifera planktonike, domethéné té or-
ganizmave té njohur pér vlerén e tyre
stratigrafike me rezolucion té larté,
pércaktimet moshore té prerjes
stratigrafike t& Mychasit, bazohen né
ményré tipike né organizmat bentike:
foraminiferat dhe algat gélgerore.
Kéto organzima zakonisht kalibrohen
biostratigrafikisht mé ato lokalitete té
arealit tetisian, ku bashkéshoqgérime
bentike té ngjashme gjenden né
shogérim me amonite ose foramin-
ifera planktonike. Mé poshté, do
té evidentohen speciet kryesore té
foraminiferave bentike dhe algave
gélgerore, té intervalit Baremian
— Aptian té zonés né studim, pér té
sqaruar pozicionet e tyre stratigrafike
dhe pérmbledhur rezultatet kryesore
té diskutimit me theks né té dhénat
nga platforma karbonatike Mirdita.

Né prerjen e Hasit, Palorbitolina len-
ticularis, foraminiferi orbitolinid mé
i zakonshém dhe stratigrafikisht i
réndésishém, éshté i njohur nga lo-
kalitete té shumta me moshé Aptian
i poshtém. Salpingoporella dinarica,

e cila gjendet me bollék né prerjet e
Hasit, Shenjti 2, Laramani, Shéngjini,
éshté njé specie e njohur qé shfaget
shpesh dhe me bollék né té gjithé
Mesdheun. Megjithése njihet nga
depozitimet mé té vjetra (Radoicic’
1967; Sokac 1996), éshté mé e zakon-
shme né intervalin Baremian i siperm
deri né fund té Aptianit.

Né lidhje me biostratigrafiné e Aptia-
nit, disa autoré pérdorin njé ndarje
bipartite (Bedoulian = i hershém,
Gargasian + Clansayesian = Aptian
i vonshém) (p.sh.: Schroeder et al.
2010) ndérsa té tjerét preferojné
njé ndarje trepartite (Bedoulian =
i hershém, Gargasian = i mesém,
Clansayesian = Aptian i vonshém)
i kétij kati (p.sh.: Castro et al. 2002;
Gradstein et al. 2004). Masse (2003),
pérvec késaj dalloi edhe njé Bedu-
lian té poshtém?/té hershém (zona
amonitike té Deshayesites + D. weis-
si) dhe njé Bedoulian té sipérm?/
té vonshém (zonat amonitike me D.
deshayesi dhe Dufrenoya furcata).
Stratigrafia e seksionit té studiuar
bazohet né foraminifera bentike dhe
té dhénat mbéshtetése qé vijné nga
algat dasikladale dhe foraminifera té
tjera bentike.

Njé gjini shumé e réndésishme éshté
Mesorbitolina texana, e cila u pérsh-
krua nga Gawlick (2008) né pjesén e
sipérme té prerjes sé Malit té Shenjté
dhe nga Schroeder (1964) nga Urgo-
niani i Spanjés. Népérmjet punimeve
té tjera kjo moshé u korrigjua, duke
caktuar shfagjen e paré té Reophax
giganteus né pjesén e poshtme Ap-
tianit té hershém (Cherchi & Schro-
eder 1999; Schroeder et al. 2002;
Schroeder et al. 2010). Shfagja e kétij
taksoni duhet té kufizohet né pjesén
mé té poshtme té Aptianit té her-
shém (Bedoulian) (Schroeder 1964;
Schroeder et al. 2010). Kjo specie u
identifikua edhe né prerjen e kétij
studimit.

Duke rishikuar literaturén, Masse
(2003), arriti né pérfundimin se Re-
ophax giganteus éshté njé shénues
pér moshén beduliane dhe se té
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dhénat nga Spanja i sugjerojné njé
moshé Bedulian i poshtém/i her-
shém. Shpérndarja biostratigrafike e
Mesorbitolina texanes shpesh tregon
njé moshé Aptian i sipérm (= Clan-
sayesian) deri né Albian i mesém
(Schroeder 1975, 1985; Veli¢ 2007).
Njé analizé té ploté te prerjeve té
ndryshme nga Spanja, prerje té cilat
pérmbajné orbitolinide, foraminifere
planktonike dhe amonite (Castro et
al. 2002) ka treguar se M. texana ar-
rin deri né pjesén e sipérme té Gar-
gasianit brénda zonés me foraminif-
erin planktonik Globigerinelloides al-
gerianus (= pjesa e sipérme té zonés
amonitike me Parahoplites melchior-
is, Ropolo et al. 2008). Né njé skemé
té re biostratigrafike té orbitolinideve
té Baremian — Albianit, shfagja e paré
e Mesorbitolina texanes tregohet si
pjesé e mesme té Gargasianit (baza
e zonés amonitike me P. melchioris)
(Schroeder et al. 2010).

Gjaté kétij studimit, ka gené e mun-
dur té pércaktohet numri maksimal
té organizmave deri né nivelin e
specieve dhe pérveg késaj, disa tak-
sone jané identifikuar vetém deri né
nivele té gjinisé (Salpingoporella, Be-
lorusiella, Bolivinopsis, Everticyclam-
mina, Nubecularia? Pseudocyclam-
mina, Pseudolituonella, Arenobulim-
ina, Valvulineria?).

Shkurtimisht, né vazhdim jepen disa
forma me réndési biostratigrafike
pér moshén Baremian — Aptiane:
Charentia cuvillieri Neumann 1965
(Pérhapja biostratigrafike: Hoterivian
— Cenomaniani i Tetisit Mesdhetar),
Choffatella decipiens Schlumberger
1905 (Pérhapja biostratigrafike: Ho-
terivian — Aptian), Debarina hahou-
nerensis Fourcade, Raoul et Vila 1972
(Pérhapja biostratigrafike: Baremian i
sipérm — Aptian), Glomospira urgoni-
ana Arnaud-Vanneau 1980 (Pérhapja
biostratigrafike: Baremian — Aptian),
Istriloculina elliptica lovcheva 1962
(Pérhapja biostratigrafike: Baremian
— Aptian i poshtém; u pérshkrua fil-
limisht nga Aptiani i Bullgarisé dhe
éshté regjistruar pérgjaté kufijve
té Tetisit; Arnaud-Vanneau & Sliter

1995), Palorbitolina lenticularis Blu-
menbach 1805 (Pérhapja biostrati-
grafike: Baremian i vonshém — Ap-
tian i hershém; éshté i shpérndaré
gjerésisht né arealin tetisian), Pfend-
erina aureliae Neagu 1979 (Pérhapja
biostratigrafike: Baremian i sipérm
— pjesa mé e poshtme e Aptianit),
Praechrysalidina infracretacea Lu-
perto Sinni 1979 (Pérhapja bio-
stratigrafike: Baremian i voneshem
— Aptian i hershem), Melathrokerion
valserinensis, Bronnimann & Conrad
1967 (Prhapja biostratigrafike: Bare-
mian — Aptian i hershém).

Mosha e prerjeve éshté Baremian
i sipérm — Aptian i poshtém, ku né
prerjen e Mychasit, pér shkak té
formave té pérshkruara, si orbito-
linidet, format e tjera indeks dhe
gjithashtu bashkéshogérimet e Sal-
pongoporelles dinarica — Chofatella
decipiens dhe Salpingoporella di-
narica — Praechrysalidina infracreta-
cea jané tipike pér intervalin Aptian i
poshtém, nénkati Bedulian.

Konsiderata paleoekologjike

Jané identifkuar tre zona faciale té
ndara né disa lloje microfaciesh té
cilat variojné nga supratidal, intertid-
al (i kufizuar), intertidal (laguna e ha-
pur). Mikrofaciet e pércaktuara jané
mudstone bioklastiké, packestone
dhe wackestone ferestrale, wacke-
stone bioklastike dhe packestone
bioklastike.

Né prerjet e studiuara, shfagja e
bollshme té gjinive Chofatella, Mel-
athrokerion, Sabaudia, Vercorsella
ose té orbitolinideve, sébashku me
forma tipike mjediseve té kufizuara/
restriktive si Istriloculina dhe Glo-
mospira, gjithashtu edhe interpret-
imi tekstural té facieve dominuese
(wackestone — packstone) sugjeroi
njé mjedis té qgeté, tipik mjediseve
té brendshme té platformave kar-
bonatike me moshé kretake.

Salpingoporella dinarica éshté njé
specie shumé tolerante ndaj lu-
hatjeve té faktoréve mjedisore, si¢
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tregohet nga fakti se lulézoi né mje-
diset me energji té ulét, té kufizuara.
Facie té tilla si ato té pérshkruara
gjaté prerjes té Mychasit né formé
té wackestoneve algore me Salpin-
goporella dinarica, jané facie shumé
tipike e pjeséve té mjediseve té kufi-
zuara/restriktive té platformave kar-
bonatike me moshé Aptiane. Bash-
késhogérimi i tyre me ostrakodet,
harofitet dhe foraminiferet tipike
kétyre mjediseve si Istriloculina dhe
Glomospira, té cilét i takojmé me bol-
lék kryesisht né prerjen e Mychasit,
tregojné praniné e pellgjeve tipike la-
gunave shumé té mbrojtura.

Ményra e jetesés té foraminiferéve
té pércaktuara gjaté prerjeve ku mbi-
zotérojné format epifaunale (Glo-
mospira sp., Quinqueloculina sp.,
Lenticulina sp., Charentia sp., Nezza-
zata sp., Haplophragmoides sp., Istri-
loculina sp., Pseudocyclammina sp.),
pastaj forma infaunale (Gaudryina
sp., Pseudolituonella sp., Praechrys-
alidina sp., Bolivinopsis sp., Ammo-
baculites sp., Haplophragmoides sp.).
Bashkéshoqgérimet foraminiferale té
mbizotéruar nga forma epifaunale
dhe forma infaunale me guaské té
aglutinuar si Pseudocyclammina litu-
us dhe Everticyclammina sp. dhe me
natyre kalcitike, jané né pérputhje
me njé pérmbajtje té larté té |éndés
ushqgyese ekzistuese né sediment, si
dhe me njé disponueshméri té ulét
té oksigjenit (Reolid et al. 2008). For-
mat balté — gérmuese si Istriloculina
sp. dhe Glomospira sp. jané té pra-
nishme kryesisht né faciet mikritike
dhe té kufizuar/restrictive, shumé
tipike e mjediseve depozicionale té

prerjes stratigrafike té Hasit.

Ostrakodet, té pérshkruara gjaté pre-
rieve té mésipérme tregojné mjedise
afér bregdetit me njé gamé té gjeré
té luhatjeve té temperaturés dhe
kripésisé.

PERFUNDIME

Mbi bazén e analizave mikropale-
ontologjike dhe mikrofaciale, né zo-
nén e Mych-Hasit jané pérshkruar
3 zona faciale té ndara né disa lloje
mirofaciesh, té cilat variojné nga su-
pratidal, intertidal (i kufizuar), inter-
tidal (laguna e hapur). Mikrofaciet
e pércaktuara jané mudstone biok-
lastiké, packestone dhe wackestone
ferestrale, wackestone bioklastike
dhe packestone bioklastiké. Bash-
késhogérimet mikrofaunistike trego-
jné njé moshé Aptian i poshtém. Né
Myc¢ - Has ato shtrihen mbi depozi-
timet lateritike té Fe-Ni dhe forma-
cioneve mantelore ultrabazike. Mé
né lindje vijojné depozitime kretake
gjithnjé e mé té reja. Né territorin
e Kosovés, né krahinén e Hasit mo-
sha e gélqgeroréve kretaké éshté Se-
nonian. Pra mosha e depozitimeve
kretake me shtrirje mbi ofiolitet dhe
mbulesén e tyre parésore éshté mé
e vjetér né pjesét gendrore té Zonés
sé Mirdités dhe rinohet gjithnjé e mé
tepér drejt lindjes — verilindjes.

Falenderime
Falenderojmé Prof. Dr. Avni Meshi

pér udhézimet e vlefshme né lidhje
me prerjen e Mychasit.

11
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ABSTRACT

In order to decipher the paleo-depositional environments and the geodynamic evo-
lution of Mirdita geological zone during the Upper Jurassic — Lower Cretaceous and
implicitly the depositional time of the ophiolitic subjacent deposits, several areas with
different sedimentary patterns were selected: external sedimentary facies of Upper
Jurassic — Lower Cretaceous (Upper Berriasian — Lower Valanginian) and internal sedi-
mentary facies of Upper Barremian — Lower Aptian, which were analyzed in detail from
micropaleontological and sedimentological point of view. On the basis of micropale-
ontological and microfacies analysis, 3 facies zones were identified and subsequently
divided into microfacies types, which vary from supratidal, intertidal (restrictive) to
intertidal (open lagoon). The described microfacies are bioclastic mudstone, fenestral
packstone and wackestone, bioclastic packstone and wackestone, while the micropa-
leontological assemblage indicates a Lower Aptian age, respectively the Bedulian sub-
stage.

Keywords: Mychasi, Hasi, Lower Aptian, Bedoulian, microfacies, microfauna, fora-

miniferaminifera.

INTRODUCTION

Cretaceous deposits are widespread
within Mirdita geological zone from
north to south, where in Has region
(Pashtriku Mountain) they form a
large massif with continuity on the
territory of Republic of Kosovo. Fur-
ther southwest are found the Cre-
taceous deposits of Mali i Shenjte,
which constitute one of the largest
and thickest outcrops (Zepa, Deja),
while in the region between Fani i
Madh and Fani i Vogel rivers are lying
the Cretaceous deposits of Munella,
known especially for its magnificent
beehive — shaped karst, located at
an altitude of over 1700 m. The Cre-
taceous deposits from the middle
course of Shkumbin river represents
another large outcrop within the
central regions of Mirdita geological
zone. In the southern regions, the
Cretaceous deposits are widespread
in Voskopoja, Polena, Rehova and
Radanji regions.

YIGJEO, °FGIM, Tirana
Email: andreauta@gmail.com

The study of the Cretaceous depos-
its alongside those of Jurassic — Cre-
taceous age is of great importance
to understand the evolution of Mir-
dita geological zone (Fig. 1) after the
closure of the ocean basin with the
same name. Fortunately, Albania of-
fers great geological opportunities
and various Albanian geologists and
researchers (Arkaxhiu 1987; Peza
1983, 1985, 1989, Bushi & Arkax-
hiu 1971; Peza et al. 1981, 1983,
1988; Dodona 1982, 1984; Marku
2000, 2002; Shehu et al. 1981, 1990;
Xhomo et al. 2002, 2005) have car-
ried out important studies that
have greatly increased the geologi-
cal knowledge of these deposits.
Even some foreign geologists from
the last century to the present have
also studied the Cretaceous of Mir-
dita zone (Nowack 1929, Schlagint-
weit et al. 2006, 2008, 2012). The
sedimentary deposits of this age are
characterized by a small deformation
appearing either as large monocli-
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nal structures (Pashtriku Mountain),
or as low brachysyncline structures
of large dimensions (Munella, Mali i
Shenijte, Polis, Radanji).

The data presented in this paper of-
fer new important information that
requires further studies that will
lead to new interpretations, differ-
ent from the traditional ones, es-
pecially those regarding the forma-
tional boundaries between the Ju-
rassic — Cretaceous and Cretaceous

deposits. It is generally accepted by
most geologists that the Cretaceous
deposits are transgressivelly settling
above underlying Barremian — Aptian
conglomerate formations and the
youngest on those conglomerates.
The data from these stratigraphic
sections carried out in Munella and
Mali i Shenjte mountains testify to a
rather different geological situation
but they will be the subject of a fu-
ture publication.
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Figure 1. Albanian Geological map with tectonic zones and section of the
Albanides (after Muceku et al. 2008).
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Many studies were also focused on
the Urgonian deposits from this area
(Peza 1983, 1985, 1989; Peza et al.
1981, 1983, 1985, 1988; Dodona
1982, 1984, Schlangintweit et al.
2006, 2009) and, therefore, our main
aim was to describe the main types
of microfacies, the identification of
taxons with biostratigraphic signifi-
cance and to have an exact paleoen-
vironmental reconstruction.

In most localities along Mirdita geo-
logical zone, the Early Cretaceous
sedimentary succession consists of
typical shallow carbonate deposits,
whose environments were widely
colonized by almost exclusively ben-
thic microfaunal assemblages (main-
ly foraminifera and calcareous algae).
Therefore, in the absence of organ-
isms typical of open marine environ-
ments (e.g. ammonites, planktonic
foraminifera), which are commonly
used in high-resolution biostratigra-
phy, benthic foraminifera and calcar-
eous algae play a major role in the
chronological dating of the geologi-
cal evolution of the study area.

The Lower Cretaceous deposits do
not include the Berriasian —Valangin-
ian levels, because in the literature
are were not separated from the Up-
per Tithonian deposits. Usually, dif-
ferent levels of Lower Cretaceous de-
posits transgressivelly lie over older
rocks and according to the studies
carried out so far, the lowest levels of
Barremian — Aptian are found above
the Tithonian — Valanginian depos-
its (Krej — Lure, Shéngjin, Kurbnesh,
Babje) or above the ophiolitic rocks
(Qafé Komi, Kumbull, Vilan, Ligeni i
Kuq, Farret, Bishnica — Voskop, Ka-
méng, Radanj). In Krej — Lura they are
located through a bauxite horizon on
the predominantly carbonate facies
of Tithonian — Valanginian age (Peza
et al. 1983).

According to the studies carried out
in Kukes region, the Barremian — Ap-
tian carbonate deposits contain the
weathering core of ultrabasic rocks
as well as intercalations (5 — 35 m)
of red siliceous clays with ophiolitic
sandstones, red clays and calcareous
marls (Peza et al. 1989).

During the Aptian and Albian, the
Lower Cretaceous basin expanded
further, especially northeastward
within Krumé — Surroj region and a
carbonate sedimentation rich in obi-
tolinids and occasionally in charo-
phytes, predominates everywhere,
while in Pashtrik and Domen moun-
tains are present some rare levels
with siliceous lenses.

GEOLOGICAL SETTING

The Mychasi stratigraphic section is
located near the village of Mychas
(Fig. 2), only tens of meters above
the village houses. First of all, we
note that the Cretaceous deposits
of Hasi represent one of the largest
Cretaceous outcrops within Mirdita
zone. An important part of these de-
posits also continues within the terri-
tory of Rebublic of Kosovo. In Mychas
we are dealing with the lowest part
of Hasi Cretaceous sedimentary suc-
cession, which is documented by the
carbonate monoclinal structure with
a continuous dip towards the east.
The basal part of these Cretaceous
deposits is represented by ultrabasic
rocks followed by sequence of about
20 m of Fe - Ni laterites, limited ho-
rizon of conglobreccia (4 — 5 m) and
the shallow-water carbonate depos-
its. There were sampled a total num-
ber of 90 samples from a thickness of
300 m.
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Figure 2. Geology of the investigated area near Hasi (redrawn and modified
after Xhomo et al. 2005).

METHODOLOGY

During the fieldwork, the selected
stratigraphic section was examined
and interpreted in relation to its li-
thology, microfacies and faunal con-
tent with a hand — held magnifying
glass and from which a number of
90 samples were collected. During
the laboratory studies, detailed mi-
cropaleontological and microfacies
analyses were carried out, for which
over a number of 100 thin section
was made. The micropaleontological
analyses were carried out by inves-
tigating the morphology of individu-
als (mainly foraminifera, calcareous
algae and other micro- or macro-or-
ganisms), the specimens were photo-
graphed and the individuals belong-
ing to each species were classified
according to the taxonomic hierar-
chy. Then, the identification and clas-
sification of the foraminifera and oth-
er organisms was carried out, using
their stratigraphic distributions. Mi-
crofacies analyses of these samples
were performed by examining each
sample based on its textural prop-
erties, (i.e., abundance and types of
allochems and background mate-
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rial) and vertical changes in microfa-
cies type and micropaleontological
content are used in interpreting the
evolution of the carbonate deposits
in question.

RESULTS AND DISCUSSIONS

Below we will present a detailed de-
scription of a number of 100 samples
systematically collected throughout
the stratigraphic section, defining
and describing the microfacies and
their micropaleontological associa-
tions mainly by identifying benthic
foraminifera, extremely well repre-
sented in this section, as well as oth-
er more or less important micro- and
macroorganisms.

Bioclastic wackestone

This microfacies is characterized by
the presence of benthic foramin-
ifera mainly represented by small
miliolids, where species with thin
tests, such as Istriloculina elliptica
(PI. 6: fig. 95), and Istriloculina sp.
(PI. 6: figs. 106 — 110) are well repre-
sented and accompanied by Glomo-
spira urgoniana (Pl. 6: figs. 96 — 105),
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Glomospira sp., Chofatella decipi-
ens (Pl. 1: fig. 18), Praechrysalidina
infracretacea, Mayncina bulgarica
(PI. 1: fig. 2), Charentia cuvillieri (PI.
1: figs. 3 — 4), Everticyclammina sp.
(PI. 1: fig. 17), Bolivinopsis labelosa
(PI. 3: fig. 18), Sabaudia minuta, Mel-
athrokerion sp., Amobaculites sp.,
Arenobulimina sp., Conorboides sp.,
Novalesia sp. (Pl. 2: figs. 35 — 36; PI.
3: fig. 37), Reophax sp., Spiroloculina
sp., Quinqueloculina sp., Cayeuxia
sp., Salpingoporella muehllbergii (Pl.
7: fig. 119), various textulariids and
ostracod fragments. We remark the
apparition of the calcareous alga Sal-
pingoporella dinarica (Pl. 7: fig. 118)
which will be present within a sig-
nificant part of our stratigraphic sec-
tion and in some cases represent the
dominant microfacies. The microfa-
cies is crossed by fissures and voids
of various sizes, shapes and orienta-
tions and is quite porous.

Bioclastic wackestone-packestone

This microfacies contains various
benthic foraminifera such as De-
barina hahounerensis (PIl. 1: fig. 8),
Mayncina bulgarica (Pl. 1: figs. 7, 9,
10, 12, 13), Ammobaculoides ? aff
plumerae (Pl. 3: fig. 41), Bolivinopsis
sp., Arenobulimina sp. (PI. 2: figs. 25,
27, 33), Dobrogelina? cartusiana (Pl.
2: figs. 28 — 29, 32), Dobrogelina sp.
(PI. 2: fig. 60), Belorussiella sp. (Pl. 3:
fig. 52), Pseudotextulariella sp. (PI. 3:
fig. 40), Chofatella decipiens, Sabau-
dia minuta, Istriloculina sp., Quinque-
loculina sp., Glomospira sp., Valvu-
lineria sp., Bolivinopsis sp. (Pl. 3: fig.
38), Rivularia sp. and fragments of
ostracods. The microfacies is crossed
by fissures of different sizes and ori-
entations and by geopetal structures
filled with fine silty sediment with a
ferruginous pigment. This microfa-
cies is also characterized by the pres-
ence of fenestral structures where
fenestrae may consist of open cavi-
ties or voids completely or partially
filled with a vadose silt sediment or
diagenetic products (silt with iron
oxides or cement). The fenestral and
geopetal structures show different

morphologies: elliptical, with an oval
or irregular base or an irregular up-
per shape, while their sizes vary from
millimetric to submillimetric and are
filled with vadose silt or skeletal and
peloidal grains. This type of micro-
facies is quite scarce in microfossils
and occasionally it may contain frag-
ments of rudists.

Peloidal oncolithic wackestone -
packestone with oncolithized
Cayeuxia sp. cyanobacteria

This type of microfacies is quite po-
rous.

Bioclastic wackestone with small
rudists

The rudists are small forms of Mathe-
sia darderi, which are very typical for
the Upper Barremian — Lower Aptian
deposits, until now described only
from Spain and Bulgaria by Masse
and Fenerci-Masse (2010, 2011). In
the micritic matrix rare foraminifera
such as Istriloculina sp., Quinque-
loculina sp., Sabaudia minuta, Val-
vulineria sp., Charentia cuvillieri are
present. We identified the same level
as Mathesia darderi in the Shenjti 2,
Laramani and Shengjini stratigraphic
section (Uta 2021).

Fine bioclastic wackestone

This fine grained microfacies con-
tains a microfauna represented by
foraminifera as Chofatella decipiens,
Charentia cuvillieri, Sabaudia minu-
ta, Istriloculina sp. (Pl. 6: fig. 110; PI.
7: fig.113), Bolivinopsis sp., Arenobu-
limina sp., the algae Salpingoporella
dinarica and ostracod fragments.

Bioclastic wackestone with Salpin-
goporella dinarica

This microfacies is characterized by
the abundant presence of Salpingo-
porella dinarica and benthic fora-
minifera such as Praechrysalidina in-
fracretacea, Charentia cuvillieri, Cha-
rentia sp., Sabaudia minuta, Istrilocu-
lina sp., Quinqueloculina robusta (PI.
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7: fig. 112), Quinqueloculina sp. (Pl.
7: figs.111, 114), Glomospira urgoni-
ana, Glomospira sp., Valvulineria sp.,
Conorboides sp., Gaudryina sp. and
ostracods. The microfacies is charac-
terized by the presence of geopetal
structures and the appearance of
very fine fissures.
Peloidal bioclastic wackestone-
packestone

This type of microfacies is very rich
in benthic foraminifera such as Cho-
fatella decipiens, Charentia cuvillieri,
Pfenderina aureliae, Glomospira sp,
Istriloculina sp., Quinqueloculina sp.,
Textularia sp., Valvulineria sp., Gaud-
ryina sp., Arenobulimina sp., Ear-
landia sp., the algae Salpingoporella
dinarica (Pl. 7: figs. 120 — 121, 126),
Cayeuxia sp. type cyanobacteria, gas-
tropods and crinoid fragments.

Intraclastic-bioclastic mudstone

This microfacies contains foramin-
ifera as Mayncina bulgarica, Chofa-
tella decipiens, Debarina hahoune-
rensis, Pfenderina aureliae, Sabaudia
minuta, Sabaudia sp., Pseudocyclam-
mina lituus (Pl. 2: fig. 19), Everticy-
clammina sp. (Pl. 2: figs. 20 — 23),
Quinqueloculina sp., Valvulineria sp.,
Bolivinopsis sp. (Pl. 3: figs. 42 — 45),
Glomospira sp. and micritic intra-
clasts.

Mudstone wackestone with Istriloc-
ulina sp.

Here the microfauna is very scarce
being represented only by a few
specimens of Istriloculina sp. and
fragments of gastropods or is almost
absent.

Bioclastic wackestone with miliolids
and Istriloculina sp.

The miliolids are the dominant mi-
crofauna and the microfacies contain
voids filled with very fine-grained
sediment. With the sample H46, an
important diversification in the size
of microfauna is noted, such as in
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the miliolids, with the appearance of
large miliolids along with the appear-
ance of orbitolinids.

Bioclastic wackestone

This microfacies contains Sabau-
dia minuta, large miliolides such as
Quinqueloculina sp. characterized
by the presence of moldic porosity,
Dervetina sp. (Pl. 7: figs. 115, 117),
Rumanoloculina sp., Mayncina bul-
garica, Vercorsella scarsellai, Vercor-
sella arenata (PI. 4: figs. 66 — 67; Pl.
5: figs.77, 82), Vercorsella sp. (Pl. 4:
figs. 65, 68; PI. 5: figs. 79 — 80), Cu-
neolina parva (Pl. 4: figs. 56 — 57; PI.
5. fig. 86), Nautiloculina cretacea,
Melathokerion valserinensis, Pfern-
derina globosa, Pfenderina aureliae,
Pseudocyclammina lituus, Charentia
cuvillieri (Pl. 1: figs. 6, 11, 14 — 15),
Sabaudia minuta (PI. 4: figs. 58 — 59,
70, 72 — 74; P\. 5: fig. 75), Sabaudia
capitata (Pl. 4: figs. 61 — 64, 69, 71;
PIl. 5: figs. 76, 78, 81, 83 — 85), Ru-
manoloculina sp., Glomospira urgo-
niana, Textularia sp., Valvulineria sp.,
Novalesia sp., Gaudryina sp., Rivular-
ia sp. and fragments of gastropods,
rudists or echinoderms. The sample
H52 marks the appearance of orbito-
linid foraminifera. Bioturbation trac-
es are occasionally observed (sample
H69a).

Bioclastic wackestone with small
rudists and bioclastic wackestone
packestones are also present.

Mudstone-wackestone with charo-
phytes

This microfacies contains cyanobac-
teria such as Rivularia-type cyano-
bacteria (Pl. 7: figs. 127 — 128) and
Girvanella sp. (Pl. 7: figs. 122 — 123),
Istriloculina sp., charophytes (Pl. 7:
figs. 124 — 125) and geopetal struc-
tures being a microfacies typical of
restrictive environments.
Bioclastic-oncolithic ~ wackestone-
packestone

This microfacies is characterized by
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the presence of orbitolinids such as:
Mesorbitolina texana (Pl. 5: fig. 90),
Paleodictyoconus arabicus (PI. 5: figs.
87, 89, 92; PI. 6: figs. 93 — 94), Para-
coskinolina sp. (Pl. 5: fig. 88), Orbi-
tolina sp., large miliolids, Charentia
cuvillieri, Chofatella decipiens, Pseu-
docyclammina lituus, Andersenia ru-
mana, Sabaudia minuta, Cuneolina
sp., Novalesia sp., Istriloculina sp.,
Glomospira sp., large and small forms
of Arenobulimina sp., Bolivinopsis sp.
(PI. 3: figs. 47 — 55), Textularia sp. and
Valvulineria sp.

Other microfacies are mudstone-
wackestone with orbitolinids and
fenestrated mudstone

The distribution of benthic fauna, es-
pecially foraminifera, calcareous al-
gae and macro-organismes, is strongly
controlled by local ecological condi-
tions. Foraminifera in particular are
important biostratigraphic tools be-
cause they are usually rapidly evolv-
ing, they are abundant and wide-
spread, and species or groups of spe-
cies often disappear quite suddenly
(Hallock 1982). Therefore, many spe-
cies can be used for local or even re-
gional correlations. In the absence of
ammonites and planktonic foramin-
ifera, i.e. organisms known for their
high — resolution stratigraphic value,
the age determinations of the Upper
Barremian — Lower Aptian carbon-
ate deposits of Mychasi stratigraphic
section are typically based on ben-
thic organisms, such as foraminifera
and calcareous algae. These organ-
isms are usually biostratigraphically
calibrated with those localities of the
Tethys area, where similar benthic
associations are found in associa-
tion with ammonites or planktonic
foraminifera. Below, we will note the
main species of benthic foraminifera
and calcareous algae typical for the
Barremian — Aptian interval of the
study area with the aim to clarify
their biostratigraphic positions and
summarize the main results of the
discussion with emphasis on data
from the Mirdita carbonate platform.

In the Mychas stratigraphic section,
Palorbitolina lenticularis, the most
common and biostratigraphically
important orbitolinid foraminifer,
is known from numerous localities
of Lower Aptian age. The abundant
Salpingoporella dinarica is a well
— known alga that frequently and
abundantly occurs throughout the
Mediterranean. Although it was also
described from older deposits (Ra-
doicic 1967; Sokac 1996), it is most
common from the Upper Barremian
to the end of the Aptian.

Regarding the Aptian biostratigraphy,
some authors use a bipartite division
(Bedoulian = Early, Gargasian + Clan-
sayesian = Late Aptian) (Schroeder et
al. 2010) while others authors pre-
fer a tripartite division (Bedoulian =
Early, Gargasian = Middle, Clansayes-
ian = Late Aptian) (Castro et al. 2002;
Gradstein et al. 2004). Masse (2003)
also distinguished a Lower Bedou-
lian?/Early (ammonite zone of De-
shayesites + D. weissi) and an Upper
Bedoulian?/Late (ammonite zones
with D. deshayesi and Dufrenoya
furcata). The biostratigraphy of the
study section is based on benthic
foraminifera and supporting data
coming from algae and other benthic
foraminifera.

A very important species is Mesor-
bitolina texana, identified by Gawl-
ick (2008) in the upper part of Mali
i Shenjte stratigraphic section and it
was described by Schroeder (1964)
from the Urgonian of Spain. Through
other works, this age was corrected,
assigning the first appearance of Re-
ophax giganteus to the lower Early
Aptian (Cherchi & Schroeder 1999;
Schroeder et al. 2002; Schroeder et
al. 2010). The occurrence of this tax-
on should be restricted to the lower-
most part of the Early Aptian (Bedou-
lian) (Schroeder 1964; Schroeder et
al. 2010). This species was also iden-
tified in our section.

Reviewing the literature, Masse
(2003) concluded that Reophax gi-
ganteus is a marker for Bedoulian
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and that the data from Spain sug-
gest a Lower/Early Bedoulian age.
The biostratigraphic distribution of
Mesorbitolina texana often indicates
an Upper Aptian (= Clansayesian) to
middle Albian age (Schroeder 1975,
1985; Veli¢ 2007). A comprehensive
analysis of different sections from
Spain, sections containing orbito-
linids, planktonic foraminifera and
ammonites (Castro et al. 2002) has
shown that Mesorbitolina texana
reaches the Upper Gargasian within
the zone with the planktonic fora-
minifer Globigerinelloides algerianus
(= upper part of the ammonite zone
with Parahoplites melchioris, Ropolo
et al. 2008). In a new biostratigraph-
ic scheme of the Baremian —Albian
orbitolinids, the first occurrence of
Mesorbitolina texana is regarded as
Middle Gargasian (the base of the
ammonite zone with P. melchioris)
(Schroeder et al. 2010).

During this study we have tried to
identify the maximum number of or-
ganisms up to the species level and
in addition, some taxons were not
assigned up to the species level, but
they have been identified only up to
the genus level.

Briefly, we present below some tax-
ons of biostratigraphic importance
for the Barremian — Aptian age: Cha-
rentia cuvillieri, Neumann 1965 (Bio-
stratigraphic distribution: Hauteriv-
ian — Cenomanian of the Mediterra-
nean Tethys), Choffatella decipiens,
Schlumberger 1905 (Biostratigraphic
distribution: Hauterivian — Aptian),
Debarina hahounerensis Fourcade,
Raoul et Vila 1972 (Biostratigraphic
distribution: Upper Barremian — Ap-
tian), Glomospira urgoniana Arn-
aud-Vanneau 1980 (Biostratigraphic
distribution: Barremian — Aptian),
Istriloculina elliptica lovcheva 1962
(Biostratigraphic distribution: Barre-
mian — Lower Aptian; was originally
described from the Aptian of Bulgar-
ia and has been recorded along the
Tethys margin; Arnaud-Vanneau &
Sliter 1995), Palorbitolina lenticularis
Blumenbach 1805 (Biostratigraphic
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distribution: Late Barremian — Early
Aptian; is widespread in the Tethys
zone), Pfenderina aureliae Neagu
1979 (Biostratigraphic distribution:
Upper Barremian — Lowest Aptian),
Praechrysalidina infracretacea Lu-
perto Sinni 1979 (Biostratigraphic
distribution: Late Barremian — Early
Aptian), Melathrokerion valserinen-
sis Bronnimann & Conrad 1967 (Bio-
stratigraphic distribution: Barremian
— Early Aptian).

The described microfauna, such as
orbitolinids, other index forms and
also the association of Salpingoporel-
la dinarica — Chofatella decipiens or
Salpingoporella dinarica — Praechrys-
alidina infracretacea are for the Low-
er Aptian, Bedulian substage.

Paleoecological considerations

Three facies zones have been identi-
fied and divided into several types of
mirofacies, which vary from supra-
tidal, intertidal (limited, restrictive)
and intertidal (open lagoon). The
defined microfacies are bioclastic
mudstone, fenestral packestone and
wackestone, bioclastic wackestone
and packestone.

In the studied stratigraphic section,
the abundant presence of genera
such as Chofatella, Melathrokerion,
Sabaudia, Vercorsella or orbitolinid
foraminifera along with forms typical
of limited/restrictive environments
such as Istriloculina and Glomospira
and the textural interpretation of the
dominant facies (wackestone — pack-
stone) denote a calm environment,
typical of the inner environments of
Lower Cretaceous carbonate plat-
forms.

Salpingoporella dinarica is a species
highly tolerant of fluctuations in en-
vironmental factors, as shown by the
fact that it thrives in low —energy and
restrictive environments. Facies such
as those described in the Mychasi
represented by algal wackestones
with Salpingoporella dinarica, are
very typical facies of limited/restric-
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tive environments that characterized
the carbonate platforms of Aptian
age. Their association with ostracods,
charophytes and foraminifera typical
of these environments such as Istri-
loculina and Glomospira, which are
abundant in our stratigraphic sec-
tion, shows the existence of brakish
water ponds typical of highly protect-
ed lagoons.

The lifestyle of foraminifera de-
scribed in these sedimentary envi-
ronments is dominated by epifaunal
forms (Glomospira sp., Quinquelocu-
lina sp., Lenticulina sp., Charentia sp.,
Nezzazata sp., Haplophragmoides
sp., Istriloculina sp., Pseudocyclam-
mina sp.), then by infaunal forms
(Gaudryina sp., Pseudolituonella sp.,
Praechrysalidina sp., Bolivinopsis sp.,
Ammobaculites sp., Haplophragmoi-
des sp.). Foraminiferal assemblages,
dominated by epifaunal and infaunal
forms with agglutinated test such as
Pseudocyclammina lituus or Everti-
cyclammina sp. or with calcitic rest,
are in concordance with a high con-
tent of nutrients existing in the sedi-
ments, as well as with a low oxygen
level (Reolid et al. 2008). Mud — dig-
ging forms such as Istriloculina sp.
and Glomospira sp. are mainly pres-
ent in the muddy and limited/restric-
tive facies, very typical of the depo-
sitional environments described in
Mychas stratigraphic section.

The ostracods described in the above
sections indicate near-coastal envi-
ronments with a wide range of tem-
perature and salinity fluctuations.

CONCLUSSIONS

On the basis of micropaleontologi-
cal and microfacies analysis, 3 fa-
cies zones were identified and sub-
sequently divided into microfacies
types which vary from supratidal, in-
tertidal (restrictive), intertidal (open
lagoon). The described microfacies
are bioclastic mudstone, fenestral
packstone and wackestone, bioclas-
tic packstone and wackestone, while
the micropaleontological assem-
blage indicates a Lower Aptian age,
Bedulian. In Mychas, the Lower Cre-
taceous carbonate deposits are lying
above the Fe-Ni lateritic deposits and
ultrabasic mantle formations and
further east are followed by increas-
ingly younger deposits. In the terri-
tory of Kosovo, in the Has province,
the age of the Cretaceous carbonate
deposits is Senonian. Thus, the age
of the Cretaceous deposits extending
over the ophiolites and their primary
cover is older in the central parts of
the Mirdita zone and is increasingly
newer towards the east-northeast.

Acknowledgements
We thank Professor Dr. Avni Meshi
for the valuable information re-

garding the stratigraphic section of
Mychas.

29



Bul. Shk. Gjeol. (Nr. 1/2024) Uta A., Muceku B.

30

REFERENCE

ARKAXHIU F. (1981). EVOLUCIONI PALEOGJEOGRAFIK DHE KUSHTET E FORMIMIT TE PRODHIMEVE TE TIETERIMIT (LAT-
ERITIK) NE RAJONIN LIBRAZHD-POGRADEC. BULETINI | SHKENCAVE GJEOLOGIJIKE, NR. L, TIRANE.

BUSHI E. & ARKAXHIU F. (1971). TE DHENA MBI NDERTIMIN GJEOLOGO — STRUKTUROR TE ZONES BUSHTRICE-PRREN-
JAS E BERZESHTE. PERMBLEDHJE STUDIMESH, NR. 4, TIRANE.

CASTRO J.M., COMPANY M., DE GEA G.A. & AGUADO R. (2001). BIOSTRATIGRAPHY OF THE APTIAN — MIDDLE
CENOMANIAN PLATFORM TO BASIN DOMAIN IN THE PREBETIC ZONE OF ALICANTE, SE SPAIN: CALIBRATION BE-
TWEEN SHALLOW WATER BENTHONIC AND PELAGIC SCALES. CRETACEOUS RESEARCH, 22, 145-156. pol: 10.1006/
CRES.2000.0249

CHERCHI A. & SCHROEDER R. (1999). MONTSECIELLA, A NEW ORBITO-LINID GENUS (FORAMINIFERIDA) FROM THE
UPPERMOST HAUTERIVIAN — EARLY BARREMIAN. TREB. MUS. GEOL. BARCELONA, 8, 5-23.

DODONA E. (1982) STRATIGRAFIA, MIKROFACIET DHE MIKROFAUNA E ZONES MIRDITA. DISERTACION.

HALLOCK P. (1982). EVOLUTION AND EXTINCTION IN LARGER FORAMINIFERA. MARINE SCIENCE FACULTY PUBLICA-
TIONS, FQ. 1229.

MARKU D. (2000). MBI TRANSGRESIONIN E BAREMIANIT NE RAJONIN E MUNELLES (ZONA MIRDITA QENDRORE) DHE
NDRYSHIMIN E SKEMES STRATIGRAFIKE. KONGRES! | 8-TE SHQIPTAR | GJIEOSHKENCAVE, FQ. 104.

MARKU D. (2002). RAPORT SHKENCOR | PROJEKTIT V-1B “KRETAKU | RAJONIT ZEPEGURI | NUSES” (REPORT OF THE
PROJECT V1B CRETACEOUS OF THE ZEPE-GURI | NUSES AREA). ARKIVI QENDROR TEKNIK | GIEOLOGIISE, SHERBIMI
GJEOLOGIJIK SHQIPTAR, FQ. 62.

MASSE J.-P. (2003). INTEGRATED STRATIGRAPHY OF THE LOWER APTIAN AND APPLICATIONS TO CARBONATE PLAT-
FORMS: A STATE OF THE ART.— IN: GILI, H.N. & SKELTON, PW. (EDS.): NORTH AFRICAN CRETACEOUS CARBON-ATE
PLATFORM SYSTEMS, NATO SCIENCE SERIES, IV. EARTH AND ENVIRONMENTAL SCIENCES, KLUWER ACADEMIC PUBLISH-
ERS, 28, 215-227.

NOWACK E. (1929). GEOLOGISCHE UBERSHCHIFT VON ALBANIAN. ERLANTERUNG ZUR GEOLOGISCHEN KARTA
1:200000, SALZBURG.

PEZA L.H., XHOMO A. & THEODHORI P. (1973). STRATIGRAFIA E DEPOZITIMEVE MEZOZOIKE TE ZONES SE ALPEVE
SHQIPTARE. GEOFOND ISPGJ TIRANA, FQ. 377 (UNPUBLISHED REPORT).

PEZA L.H. (1981). STRATIGRAFIA E DEPOZITIMEVE KRETAKE TE ZONES SE ALPEVE SHQIPTARE DHE STUDIMI MONO-
GRAFIK | DISA MOLLUSQEVE. UNPUBLISHED PH.D. THESIS, FQ. 155, PL. 1-11, TIRANE.

PEZA L.H., MARKU D. & PIRDENI A. (1981). BIOSTRATIGRAFIA DHE PALEOGJEOGRAFIA E DEPOZITIMEVE KRETAKE TE
RAJONIT TE MUNELLES. PERMBLEDHJE STUDIMESH, 2, 95-108.

PEZA L.H., PIRDENI A. & TOSKA Z. (1983). CRETACEOUS DEPOSITS AT KURBNESH — KREJLURA REGION AND DATA
ON PALEOGEOGRAPHICAL DEVELOPMENT OF THE MIRDITA ZONE DURING UPPER JURASSIC — CRETACEOUS. BULETINI |
SHKENCAVE GJEOLOGIIKE, 4, 71-90.

PEZA L.H. & GARORI R. (1985). STRATIGRAFIA E DEPOZITIMEVE KRETAKE TE ZONES MIRDITA DHE PREMISAT PER
KERKIMIN E MINERALIZIMEVE, QE LIDHEN ME TO. GEO FOND ISPGJM (UNPUBLISHED REPORT).

PEZA L.H., JANI P., PETRO TH., THEODHORI P., PIRDENI A. & GARORI R. (1985). DEPOTS DU TRIAS SUPERIEUR
CLANS LA REGION DE ZEMBLAK (KORCE). BULETIN | SHKENCAVE GJEOLOGJIKE, 4, 59-63.

PEZA L.H. (1988). CRETACEOUS OF THE MIRDITA ZONE AND ITS MACRO FAUNA. UNPUBLISHED D. SC. THESIS VOL.
| - GEOLOGY, FQ. 150, VOL. Il - PALEONTOLOGY, FQ. 376, PL. L-76, TIRANA.

PEZA L.H. (1989). A NEW NERINEID SPECIES (GASTROPODA): TROCHOPTYGMATIS VINNJOLLENSIS NOV. SP., FROM
BARREMIAN-APTIAN DEPOSITS OF VINNJOLL (BMTEL). BULETINI | SHKENCAVE GJEOLOGIJIKE, 2, 127-133, PL. L.

PEZA L.H., SHKUPI D., TURKU I. & TEROLLI |. (1990). GEOLOGY OF VERMOSHI REGION. BULETINI | SHKENCAVE
GJEOLOGIIKE, 4, 39-55.

PEzA L.H. & ZITT J. (2002). URGONIAN (EARLY CRETACEOUS) ECHINOIDSOF THE MIRDITA ZONE (SOUTHEAST ALBA-
NIA). GEOLOGICA CARPATHICA, 53/5, 327-332.

PRELA M. (1994). MIRDITA OPHIOLITE PROJECT: 1. RADIOLARIAN BIOSTRATIGRAPHY OF THE SEDIMENTARY COVER OF
THE OPHIOLITES IN THE MIRDITA AREA (ALBANIA): INITIAL DATA. OFIOLITI, 9, 279-86.

PRELA M., CHIARI M. & MARcucci M. (2000). JURASSIC RADIOLARIAN BIOSTRATIGRAPHY OF THE SEDIMENTARY
COVER OF OPHIOLITES IN THE MIRDITA AREA, ALBANIA: NEW DATA. OF/IOLITI, 25(1), 55-62.

REOLID M., RODRIGUEZ-TOVAR F.J., NAGY J. & OLORIz F. (2008). BENTHIC FORAMINIFERAL MORPHOGROUPS OF
MID TO OUTER SHELF ENVIRONMENTS OF THE LATE JURASSIC (PREBETIC ZONE, SOUTHERN SPAIN): CHARACTERIZA-
TION OF BIOFACIES AND ENVIRONMENTAL SIGNIFICANCE. PALAEOGEOGRAPHY, PALAEO- CLIMATOLOGY, PALAEOECOL-
0GY, 261, 280-299.



Bul. Shk. Gjeol. (Nr. 1/2024) Uta A., Muceku B.

RoPOLO P., CONTE G., MOULLADE M., TRONCHETTI G. & GONNET R. (2008). THE DOUVILLEICERATIDAE (AM-
MONOIDEA) OF THE LOWER APTIAN HISTORICAL STRATOTYPE AREA AT CASSIS-LE BEDOULE (SEFRANCE). CARNETS DE
GEOLOGIE MEM., 3 (CG2008_MO03).

SCHLAGINTWEIT F., GAWLICK H.-J., LEIN R. & HOXHA L. (2012). ONSET OF AN APTIAN CARBONATE PLATFORM,
OEVERLAYING A MIDDLE-LATE JURASSIC RADIOLARITIC-OPHIOLITIC MELANGE IN THE MIRDITA ZONE OF ALBANIA. GEO-
LOGIA CROATICA, 65/1, 29-40.

SCHLAGINTWEIT F., GAWLICK H.-J., MISSONI S., LEIN R. & HOXHA L. (2006). LATE JURASSIC TO EARLY CRETACEOUS
DASYCLADALES AND BENTHONIC FORAMINIFERA FROM THE MUNELLA CARBONATE PLATFORM S.L. OF THE MIRDITA
ZONE. XIlI-TH CONGRESS OF CARPATIAN-BALCAN GEOLOGICAL ASSOCIATION, FQ. 527-530.

SCHLAGINTWEIT F., GAWLICK H.-J., MISSONI S., HOXHA L., LEIN R. & FRISCH W. (2008). THE ERODED LATE Ju-
RASSIC KURBNESH CARBONATE PLATFORM IN THE MIRDITA OPHIOLITE ZONE OF ALBANIA AND ITS BEARING ON THE
JURASSIC OROGENY OF THE NEOTETHYS REALM. Swiss J GEoscl, 101, 125-138.

SCHROEDER R. (1964). ORBITOLINIDEN-BIOSTRATIGRAPHIE DES URGONSNORDOSTLICH VON TERUEL (SPANIEN). N.
JB. GEOL. PALAONT. MH., 462-472.

SCHROEDER R. (1975). GENERAL EVOLUTIONARY TRENDS IN ORBITOLINAS. REV. ESP. MICROPALEONT., NUM. SPEC.,
117-128.

SCHROEDER R. (1985). ORBITOLINA (M.) TEXANA (ROEMER, 1849) — IN: SCHROEDER R. & NEUMANN M. (EDS.): LES
GRANDS FORAMINIFERES DU CRETACE MOYEN DE LA REGION MEDITERRANENNE. GEO-BIOS MEM. SPEC., 7, 77-80.

SCHROEDER R., CLAVEL B., CHERCHI A., BUSNARDO R., CHAROLLAIS J. & DECROUEZ D. (2002). LIGNEES PHYLE-
TIQUESD "ORBITOLINIDES DE L’INTERVALLE HAUTERIVIEN SUPERIEUR — APTIEN INFERIEUR; LEUR IMPORTANCE
STRATIGRAPHIQUE. REV.PALEOBIOL., 21, 853-863.

SCHROEDER R., VAN BUCHEM F.S.P., CHERCHI A., BAGHBANI D., VINCENT B., IMMENHAUSER A. & GRANIER
B. (2010). REVISED ORBITOLINID BIOSTRATIGRAPHIC ZONATION FOR THE BARREMIAN — APTIAN OF THE EASTERN
ARABIAN PLATE AND IMPLICATIONS FOR REGIONALSTRATIGRAPHIC CORRELATIONS. GEOARABIA SPEC. PUB., 4, 49-96.
SHEHU R. ET AL. (1990). GJEOLOGJIA E SHQIPERISE. SHGJSH, FQ. 306.

UTA A. (2021). MIKROPALEONTOLOGIA, MIKROFACIET DHE PALEOMJEDISET SEDIMENTARE TE DEPOZITIMEVE KAR-
BONATIKE ME MOSHE KRETAK | POSHTEM TE ZONES GJEOLOGJIKE MIRDITA DHE MARREDHENJET E TYRE ME FORMA-
CIONET E POSHTESHTRUARA. FQ. 183 (DOKTORATURE E PABOTUAR).

VELIC 1. (2007). STRATIGRAPHY AND PALAEOBIOGEOGRAPHY OF MESOZOIC BENTHIC FORAMINIFERA OF THE KARST
DINARIDES (SE EUROPE). GEOLOGIA CROATICA, 60, 1-113.

XHOMO A., KODRA A., XHAFA Z. & SHALLO M. (2002). GJEOLOGIJIA E SHQIPERISE. SHGJSH, TIRANE, FQ. 404.

XHOMO A., KODRA A., XHAFA Z. & SHALLO M. (2005). HARTA GJEOLOGJIKE E SHQIPERISE NE SHKALLEN 1:200 000.
SHGJSH, TIRANE.

31



Uta A., Muceku B.

Bul. Shk. Gjeol. (Nr. 1/2024)

PLATE 1

32



Bul. Shk. Gjeol. (Nr. 1/2024)

Uta A., Muceku B.

PLATE 2

33



Uta A., Muceku B.

Bul. Shk. Gjeol. (Nr. 1/2024)

PLATE 3

34



Bul. Shk. Gjeol. (Nr. 1/2024)

Uta A., Muceku B.

PLATE 4

35



Bul. Shk. Gjeol. (Nr. 1/2024)

Uta A., Muceku B.

PLATE 5

36



Uta A., Muceku B.

Bul. Shk. Gjeol. (Nr. 1/2024)

PLATE 6

37



Bul. Shk. Gjeol. (Nr. 1/2024)

Uta A., Muceku B.

PLATE 7

38



Bul. Shk. Gjeol. (Nr. 1/2024) Hoxha V., Alliu I.
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(Doréshkrim i dorézuar né shtator 2023; i pranuar pér botim né néntor 2024)

ABSTRAKT

Mineralizimet e squfurit né objektin e Kérgishtit té Sipérm, té shogéruara nga ato té
realgar - auripigmentit, dausonitit dhe mineralizimet e pjesés verilindore té Dibrés,
kané lidhje té dukshme, jo vetém nga pérbérja minerale por edhe ajo strukturore apo
gjenetike. Né rajonin Kérgisht — Qafa e Rosnikut (rajoni i Dibrés), me njé shtrirje té
konsiderueshme rreth 50 km, hidrotermat kané ndérpreré té gjithé formacionet nga
moshat mé té vjetra paleozoike e deri tek ato me té rejat, té Eocen - Oligocenit (?).
Mineralizimi i prodhuar nga kéto hidroterma takohet i lokalizuar kryesisht sipas linjave
tektonike regjionale mbihipése, atyre té rendeve mé té uléta si dhe prané kontaktit me
diapiret evaporitike. Shumica e kétyre mineralizimeve nga karakteristikat jané epigje-
netike, hidrotermale-teletermale. Ky lloj mineralizimi éshté takuar né disa shfagje té
vendin toné. Ai lidhet kryesisht me thyerjet térthore si ajo Shkodér — Pejé, Tepelené —
Prespé dhe Vloré — Elbasan — Dibér etj. Jané mineralizime hidrotermale (teletermale),
té lidhura me njé magmatizém té ri paseocenik — oligocenik?, pa pérjashtuar edhe
faktin se njé pjesé e shfagjeve né fjalé mund té jené atakuar mé paré edhe nga njé
magmatizém mé i hershém, kjo kryesisht pér disa shfagje qé lokalizohen né Njésiné e
Muhurr — Cajés dhe Malésisé sé Korabit.

Fjalé kyge: Mineralizime hidrotermale-teletermale, shfagje té mineralizuara, squfur,
ar, polimetale, linja tektonike.

HYRIJE gérvishtur me punime kérkuese e
vlerésuese, sidomos ato té takuara
sé fundmi. Brenda c¢cdo térthoreje,

mund té konstatohet se mineralizi-

Mineralizimet hidrotermale - tel-
etermale i kemi vlerésuar si mé krye-

soret dhe mé perspektivét e pjesés
lindore té rajonit té Dibrés (Figs. 1,
2). Veg shfagjes sé njohur té Kér-
cishtit té Sipérm — Kllobgishtit, vite
mé paré e sidomos pas viteve 80’ té
shekullit té kaluar, jané dokumentuar
njé séré shfagjesh té mineralizuara té
natyrés hidrotermale né rajonet lin-
dore e verilindore té Dibrés (Premti
1971; Kodra et al. 1986; Hoxha 2001,
2022; Hoxha et al. 2014). Karakteris-
tiké e tyre éshté se kéto shfagje ven-
dosen pothuajse né té dy anét e thy-
erjes térthore té emértuar Lushnje
— Elbasan — Dibér (sipas Aliaj 1979,
né Aliaj 2012) ose Vloré — Elbasan —
Dibér (Sulstarova et al. 2000). Mund
té themi se objektet me mineral-
izime té késaj natyre vetém sa jané

!IGJEO; *FGIM, Tirané
E-mail: vesel.hoxha@gmail.com

met e realgar — auripigmentit, si mé
té dukshmet e té qarta, kané njé zon-
alitet.

NDERTIMI GJEOLOGIJIK

Né grupin e shfagjeve té késaj natyre
gé vendosen né anét e thyerjes Vloré
— Elbasan — Dibér cilésojmé si vijon:

— Né pjesén peréndimore rreth Qar-
rishtés dhe Fushé — Studnés jané té
zhvilluara aureolat e zhivés;

— Rreth zonés Kérgisht — Kllobgisht
zhvillohet squfuri nativ, realgar — au-
ripigmenti dhe disa mineralizime té
tjera;
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— Mé né veri, shfagjet e Peshkopisé
dhe Kastriotit né pérruan e Llixhave,
né pérruan e Bahutajve dhe né Vrenijt,
duke vijuar né Trojak, Dipjaké e Var-
rin e Sejmenit té Sllovés, e mé sipér
né Malésiné e Korabit tek Stanet e
Preshit, Qafén e Rritheve, Burimet e
lzvirit, Kepin e Stogjit, shfagjet né fil-
limin e Rrafshit té Korabit e deri tek
Qafa e Rosnikut (Piramida nr. 2), apo
mineralizimet e Avdanicés né Bjesh-
kén e Preshit, jané té zhvilluara jo
vetém mineralizimet e realgar — au-

ripigmentit, por né disa objekte, si¢
do ti trajtojmé né vijim vegmas, jané
takuar edhe shogérime té tjera si ato
té arit, zhivés, bakrit, plumbit, zinkut,
manganit, hekurit dhe elementeve té
tjerésiV, Mo, Co etj.;

— Duke e ndjekur linjén e térthores
mineralizimet vazhdojné edhe né
Magedoniné e Veriut, matané Qafés
sé Rosnikut, deri né aférsi té Shkupit,
me njé zhvillim mé té miré té stibi-
umit etj. (Arsovski & Ivanov 1977).

MAQEDONIA E VERIUT

20°30"

41°40'

41°50'

Qafa e Rosnikut

Z

aja e Korabit
2754 m

SHPJEGUES:

ZONA E KORABIT
A, - Nénzona e Kollovozit
A, - Nénzona e Muhurr-Cajés
dhe Malésisé sé Korabit

ZONA E KRASTA-CUKALIT
B, - Nénzona Ostreni
(Krasta Lindore)
C; - Diapire Evaporitike
C, - Depozitime flishore
t& Njésisé s& Dibrés

Shénim:
Nénzonén e Muhurr-Cajés e
vijézuar vertikalisht dhe até t&
Malésisé s¢ Korabit t€ vijézuar
pjerrtas i mendojmeé si njé
nénzoné e shénuar me inicialin A,

Figura 1. Skemé tektonike e rajonit Kérgisht — Qafa e Rosnikut (sipas Melo 1982;
Hoxha 2001).

Faktori kryesor i kontrollit dhe
pérgendrimit té mineralizimit men-
dojmé se jané prishjet tektonike
dhe kryesisht planet e rrafsheve té
mbihipjeve. Mineralizimi vendoset
né zonat tektonike gé shogérojné
ngritjet e diapirit té gipseve né téré
rajonin e pérhapjes, si dhe né prish-
jet tektonike pérgjaté mbihipjes sé
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Njésisé sé Kollovozit mbi Njésiné e
Muhurr Cajés dhe Malésisé sé Korabit
(Kodra & Hoxha 2019), mbihipjeve té
flishit Jurasiko — Kretak té Njésisé sé
Ostrenit (ose Krastés Lindore) mbi
formimet e Eocen — Oligocenit (?) té
Njesisé sé Dibrés dhe prishjeve tek-
tonike té rendeve mé té vogla brenda
njésive tektonike (Hoxha et al. 2014).
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Edhe né objektin e Kércishtit té
Sipérm mineralizimet kontrollohen
nga prishjet tektonike qé ndérpresin
depozitimet nga Verfeniani e deri ato
té Eocen — Oligocenit (?). Po ashtu,
mineralizime té sulfureve té arseni-
kut jané takuar edhe né kontaktin e
flishit té Eocen — Oligocenit (?) mbi
gélgerorét e Santonianit (Fig. 3).

Né térési, si mineralizime kryesore
teletermale té temperaturave té
uléta, té moshave té reja, jané ato té
realgar — auripigmentit, ku né térési
pérmbajtja e Arsenikut varion nga 4
— 5 deri ne 6 %, pérmbajtje e réndé-
sishme edhe pér pérdorimin praktik.
Nénvizojmé se, veg kétyre mineralizi-
meve, né objekte té ndryshme tako-
hen edhe mineralizime té tjera. Késh-
tu, né objektin e Kérgishtit té Sipérm,
njé réndési té vecanté merr miner-
alizimi i squfurit té vetélindur, gé
pérbén njé fazé té caktuar té hidro-
termés dhe gé vendoset mbi karstin
e gélgeroréve né dy tre horizonte
paralele té ekranizuar nga dolomitet.

Kjo fazé mineralizimi mendohet mé e
hershme se faza e formimit té arse-
nikut, qé pérbén njé fazé té mévon-
shme dhe gé vendoset né shkémbin-
jté e moshave té ndryshme né siste-
min e ¢arjeve dhe midis gélgeroréve.

Né shfagjen e Kérgishtit takohet si
mineral i rrallé, né gjithé brezin e
thyerjes Vloré — Elbasan — Dibér,
dausoniti, qé pérfagéson njé ndry-
shim anésor hidrotermal. Dausoniti
éshté formuar nga bashkéveprimi i
kripérave alkalinore me mineralizi-
met alumosilikate. Eshté provuar gé
tretésirat hidrotermale, gé formojné
vendburimet teletermale té arseni-
kut dhe té zhiveés, pér nga natyra jané
alkalinore me ph té larté. Formimi i
dausonitit ka ndodhur nga bashkéve-
primi i karbonatit té natriumit me
silikatin aluminor, duke mbetur i liré
SiO,. Ky éshté shkaku gé dausoniti
né vendet ku takohet me sasi mé té
médha, si né Koman té Pukés etj.,
shogérohet nga kuarci.

: Qafae

7 & Rosnikut

E VERIUT

Shfagjet kryesore t€ mineralizimeve
hidrotermale jané té€ shénuara me njé piké
té zez€ dhe me numrin pérkatés:

5. Trojaku, 6. Varri i Sejmenit, 7. Stanet e Preshit,

11. Gurét e Péllumbave.

MAQEDONIA

1. Kérgishti, 2. Pérroi i Banjave, 3. Vrenjti, 4. Dipjaka,

8. Burimet e Izvirit, 9. Qafa e Rosnikut, 10. Avdanica,

SHPJEGUES

ZONA E KORABIT
Kv - Njésia e Kollovozit (Sharri)

H Bazamenti Varisik

M-C Njésia e Muhurr-Cajés
dhe Malésisé sé Korabit

Bazamenti Varisik

l===='=l Kryesisht gélgeroré dhe silicoré

o 0 ¢ N
Seria Verrukano

ZONA E MIRDITES
Gj Njésia Gjallica

L\ \ Kryesisht gélgeroré platformiké

DEPRESION I BRENDESHEM
GB

o o O
o o | Mollase

ALBANIDET E JASHTME

N Kryesisht depozitime flishore,
m evaporite etj.

Figura 2. Harta formacionale tektonike e rajonit Kérgisht — Qafa e Rosnikut (pérpunuar
grafiku nga Hoxha et al. 2020).
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Né Kérgishtin e Sipérm dhe né gjithé
objektet e tjera si ndryshime ané-
sore tipike té kétij tipi jané argjilizimi,
kuarcézimi, karbonatizimi, piritizimi,
baritizimi etj. Né objektin e Kérgish-
tit té Sipérm dhe vecanérisht né
objektet e tjera té Korabit (Stanet e
Preshit, Varri i Sejmenit, Burimet e
Izvirit etj.) disa analiza rezultojné me
pérmbajtje té larta té arit, i cili né
prova té caktuara arrin 5 — 10 gr/ton,
tregues ky me réndési pér vlerésimin
e tyre. Vendburimet e tipit té realgar
- auripigmentit me pérmbaijtje té arit
té tipit teletermal té temperaturave
té uléta, njihen né bote si tipi “Carlin
i Nevadés té Amerikés”, gé aktual-
isht éshté tipi kryesor i arit né boté.
Vendburimet e kétij tipi jané né rritje
dhe né kérkim té vazhdueshém.

Prandaj duke filluar nga objekti i Kér-
¢ishtit té Sipérm e deri né Qafén e
Rosnikut, pérveg vlerésimit té squfu-
rit, arsenikut, duhen studiuar dhe
vlerésuar edhe pér pérmbaijtjet e arit
etj. né drejtime dhe pér tipe té ndry-
shme té lokalizimit té realgar — aurip-
igmentit né shkémbinjté coprizoré,
ranoré, konglomerate dhe gélqeroré.

Burimet e magmatizmit té ri gqé kané
dhéné kéto mineralizime jané ende
té pagarta, jo vetém né térthoren
Vloré — Elbasan — Dibér, por edhe né
objektet e tjera té térthores Shkodér
— Pejé, ku mineralizimet jané mé té
pérhapura dhe mé té studiuara. Min-
eralizimet lokalizohen né shkémbin-
jté e Paleogjenit dhe formimi i tyre
éshté mé i ri. Mé poshté do té traj-
tohen shkurtimisht disa nga shfagjet
mé kryesore té kétij rajoni, lidhjes
midis tyre dhe problemeve té kér-
kimit e perspektivés.

Objekti Kérgisht i Sipérm — Kllobgisht

Né aférsi té fshatrave Kércisht i
Sipérm dhe Kllobgisht, Bashkia e Di-
brés, gjendet i vetmi objekt i squfu-
rit nativ gé njihet deri tani né vendin
toné. Autoré vendas e té huaj kané
studiuar sektorin nga kéndvéshtrime
e nivele té ndryshme. Punimet e kr-
yera né vitet 1984 — 1990 (Hoxha
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1990), hapén perspektivén jo vetém
pér mineralizimin e squfurit, por dhe
pér kérkimin e mineralizime té tjeraté
gjenezés hidrotermale (Hoxha 2001).
Né ndértimin gjeologjik té objektit té
mineralizuar té Kércishtit té Sipérm
marrin pjesé formimet e Verfenian —
Anizianit (T, — T.?), Titonian — Ceno-
manianit (J — Cr.cm), té Kretakut té
Sipérm (K fdhe Eocenit té Mesém —
Ol|gocen|t2 ) (Pg,’— Pg, ?). Pérhapje
té kon5|derueshme kané edhe formi-
met e sotme té Kuaternarit (Fig. 2).
Nuk pérjashtohet depértimi i evapo-
riteve, té cilat mund té kené kompli-
kuar situatén gjeologjike, por gé nuk
jané béré pengesé pér garkullimin e
teletermave né gélgeroré, flish et;j.
Punimet e kryera né shtrirje té kom-
pleksit mineralmbajtés, nga Pérroi i
Kércishtit e deri né Pérruan e Pesokut
mbi Klobgisht, kané vértetuar vazhdi-
mésiné e mineralizimeve dhe flasin
pér pritshméri cilésore e sasiore té
tyre (Hoxha 1999a, 2000, 2001).

Mineralizimi i Squfurit

Fillimisht kjo shfagje éshté vlerésuar
vetém si objekt pér kérkimin e squfu-
rit nativ ndaj éshté dhe mé i studi-
uari. Né pjesén e sipérme té pre-
ries karbonatike té Santonianit (K.°)
lokalizohet zona zgavrore kryesore
squfurmbajtése, midis gélgeroréve
té dolomitizuar gé shérbejné si dys-
heme, dhe kryesisht dolomiteve né
pjesén e sipérme gé shérbejné si ta-
van (Hoxha 1999a, 2001). Mineralizi-
met jashté késaj zone jané sporadike
dhe pa interes praktik. Trashésia e
zonés produktive luhatet nga 20 deri
30 m dhe brenda saj pérvijézohen 2
deri 3 nivele squfur mbajtés. Format
e trupave té squfurit nativ pércakto-
hen nga forma e hapésirave né zoné.
Mbizotérojné xhepat, foleté, lentet
(Fig. 3). Trashésia e trupit xeheror
luhatet nga disa centimetra né 2 — 3
metra dhe cilésia nga 2 — 3 % deri né
50-51%S

Vizualisht dallohen, squfur kristalin
me ngjyré té verdhé né jeshile, rral-
lé squfur i pérzier me |éndé sterile
gélgerore e gjipsore, squfur amorf né
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trajté shtresash me trashési deri 0,5
m dhe squfur pluhuror mes gélger-
oréve té bardhé kristalor. Gjithashtu
éshté takuar edhe squfuri i zi, bllo-
get e té cilit jané me mineral amorf
me ngjyré té zezé nga lénda bitu-
minoze té pérzieré me material gji-
psi e gélgerori. Shkémbinjté e zonés
squfur mbajtése pérfagésohen krye-
sisht nga gélgeroré té dolomitizuar,
dolomite, aragonite, gjipse, anhidrite
etj. Karbonatet paraqiten kokérméd-
henj deri mesatar, poroz dhe rrallé
edhe me imprenjime organike me
ngjyré gri hiri té celét té mbushur
me squfur nativ duke marré pamjen
leopardine.

Zona produktive pérvijézohet né
shtrirje me gjithé nivelet e saj rreth
700 m dhe né rénie rreth 180 m. Nuk
vérehet ndonjé ligjési né mbushjen
e hapésirave me squfur si pér anén

sasiore dhe até cilésore. Né shpellat
karstike ku mbushja me squfur nativ
éshté e pakét vérehet mjaft miré zh-
villimi i stalaktiteve e stalagmiteve.

Elementét hapésinor té shpellave
karstike ku kemi lokalizimin e trupave
squfurmbajtés, pérkojne me shtrir-
jen dhe rénien e tyre té pérgjith-
shme. Tektonika e pasmineralizimit
éshté pak e zhvilluar. Mineralizimin
squfuror e mendojmé té formuar si
rezultat i qarkullimit té tretésirave
termale népér carjet, poret dhe kav-
ernat gélqgerore, ku linja tektonike e
buzés peréndimore té objektit, pjesa
mé e médha e sé cilés éshté e mbulu-
ar, ka kontrolluar ardhjen e tyre (Fig.
3). Ekzistenca e niveleve té kavernave
karbonatike né formimet e Santonia-
nit ka pércaktuar nivelet squfurmba-
jtése té formuara mé voné, si rezultat
i garkullimit té tretésirave né fjalé né

Kérgini P
—_—

L Horizonti i Galerisé nr.4 ///

r.8%/ /

+

Figura 3. Prerje gjeologjike pérfagésuese né objektin e squfurit Kérgisht i Sipérm né zonén e
Magellarés. Shkalla e liré (sipas Hoxha 1999a, 2001): 1. Formime té Verfenian-Anizianit (T,-T,?),
kryesisht mergeloro-gelgerore dhe silicoro—radiolaritike; 2. Formime té Kretakut té Sipérm (K.°)
kryesisht gélgeroré té facies sé cekét; 3. Formime flishore argjilo-ranore etj. té Eocen-Oligocenit
(?), (Pg,> — Pg,); 4. Flish argjiloro-karbonatik i Titonian-Cenomanianit (J3-Cr2cm); 5. Kontakt tek-
tonik midis formimeve t& (T -T,%) nga njera ané dhe formimeve té flishit té Eocen-Oligocenit (?) e
atyre karbonatike té Kretés sé Sipérme (K2S) né anén tjetér; 6. Zona té mineralizuara me squfur
dhe mineralizime té tjera kryesisht sulfure té arsenikut né zonat tektonike dhe ato té kontaktit
ndérformacional; 7. Formime té Kuaternarit; 8. Drejtimi i menduar i ardhjes sé teletermave; 9.
Kontakt tektonik mbihypés i flishit Jurasiko-Kretak mbi até té Eocen-Oligocenit (?);10. Kontakt

transgresiv.
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kéto hapésira (Hoxha 1999a). Ecja
me punime duhet té béhet drejt
peréndimit, drejt thyerjes tektonike,
sepse aty kané qarkulluar tretésirat
dhe aty carjet e shkémbinjve pritet té
jené mé té médha e mé té mbushu-
ra me squfur. Si kolektoré mé té rinj
pér grumbullimin e squfurit, mendo-
jmé prerjen mé té re té mbuluar té
gélgeroréve kretak, drejt peréndimit.
Kjo prerje éshté me e panjohur dhe
padyshim duhet té keté porozitet mé
té madh se ndodhet afér zonés sé
thyerjes tektonike. Gélgerorét e Ver-
fenianit e sidomos ranoro — konglom-
eratet e “Serisé Luma”, si shkémbinj
porozé, prané thyerjes tektonike
duhet té kené edhe té cara dhe gé
mund té priten cekét né peréndim té
thyerjes.

Mineralizime té tjera

Punimet e kryera pas vitit 1984 vér-
tetuan praniné e disa mineralizimeve
té tjera (Hoxha 19993, b). Prané hori-
zonteve zgavrore té mineralizuara
me squfur nativ né Galeriné nr. 4
(Fig. 3), né pjesén tavanore té tyre
jané takuar kristale kubike fluoriti me
ngjyré jeshile té celur, deri pa ngjyré.
Vizualisht mund té flitet edhe pér
praniné e halitit, baritit dhe celesti-
nit.

Gjaté hapjes sé Galerisé nr. 8, e cila
ka ndérpreré zonén mé cilésore té
mineralizimeve sulfureve té arseni-
kut té takuara deri mé sot né kété
objekt (Fig. 3), né njé bllok gélgerori
té Santonianit, ve¢ mineralizimeve
té realgar -—auripigmentit, éshté
takuar edhe dausonit, me ngjyré té
bardhé, me ndértim radialo-rrezor,
i cili sé bashku me mineralizimet e
tjera mbush té carat. Gjithashtu si
produkte té proceseve té prishjes sé
sulfureve té arsenikut konstatohet
mineralizimi i skoroditit, anabergitit
dhe simplezitit me ngjyra dominuese
té gjelbér té hapur.

Galeria nr. 14 ka vértetuar praniné e
mineralizimeve sulfure té arsenikut
edhe né kontaktin trasgresiv té flishit
Eocen — Oligocen (?) me Gélgerorét e
Santonianit (Fig. 3). Né disa punime
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sipérfagésore jané takuar evapo-
rite ku jané vrojtuar té tre grupet e
minera-leve pérbérés. Né kontak-
tin e flishit Eocenik me gélqgerorét e
Santonianit, ku pérgjithésisht vére-
het njé horizont argjilash me ngjyré
té zezé, gri né té kaltér (Ndojaj 1958)
éshté veguar me analiza kimike pra-
nia e vanadit dhe selenit. Gjithashtu
né fillimin e prerjes sé gélgeroréve
té Santonianit jané takuar mineral-
izime sulfure té zinkut. Mineralizimi
i arsenikut i pérfagésuar nga realgari
dhe auripigmenti éshté ndér me té
pérhapurit pas squfurit, né objektin
né fjalé (Hoxha 1999a). Mineralizimi
kryesor né kété objekt jané sulfuret e
Arsenikut i cili éshté takuar edhe né
gélgerorét e Santonianit, por jo né
até sasi si né flishin e Eocenit — Oli-
gocenit (?) dhe bllokun jo rrénjésor
té gjetur né formimet e shpatit prané
Galerisé nr. 8 gé cilésuam mé sipér.
Punimet e kérkimit té kryera né rénie
kané vértetuar kéto mineralizime,
me njé rritje té komponentéve nga
ana cilésore e sasiore. Pér vlerésimin
e tyre mé né thellési paragesin in-
teres jo vetém mineralizimi i squfurit
e arsenikut, por edhe mineralizimet
e tjera mé té ¢cmueshme si ato té arit
etj. Drejt thellésisé, pra drejt perén-
dimit ose drejt Fushés sé Magellarés,
perspektiva éshté e hapur. Ne men-
dojmé se mineralizimet né fjalé jané
té lidhura me veprimtariné hidroter-
male té njé magmatizmi té ri paseo-
cenik i lidhur me thyerjet tektonike,
té cilat kané kontrolluar gjithé miner-
alizimet e tjera qé ndeshen né rajon.

Prania e arsenikut, fluoritit, dausonitit
na shtyné drejté analogjisé sé kétyre
mineralizimeve me ato gé takohen
né kontaktin e Zonés Tektonike té Cu-
kalit me zonat e tjera, si né Koman,
Brazhde (Dukagjin etj.). Né térési,
drejtimet e kérkimit té mineralizime-
ve né kété objekt, duhen paré té lid-
hura me magmatizmin e ri pas Eoce-
nik - Oligocenik (?) jo vetém kétu por
né té gjitha zonat ku dokumentohen
shfagje té késaj natyre me origjiné hi-
drotermale (teletermale).

Mineralizimet e Peshkopisé dhe Kas-
triotit
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Né njé largési prej rreth 17 km nga
objekti Kégisht i Sipérm — Kllobgisht,
na shfagen mineralizimet e sulfureve
té arsenikut duke filluar nga Pérroi i
Banjave e deri ne Karrierén e gjipsit
té Vrenijtit (Hoxha 19994, b).

Shfagja e Banjave

Né krahun e djathté té Pérroit té
Banjave té Peshkopisé, fare prané
daljes sé burimeve té kaptazhuara
té ujérave termale, né kontaktin e
evaporiteve me flishin e Eocen — Oli-
gocenit (?) (Fig. 4), jané takuar min-

eralizime té sulfureve té arsenikut si
realgari dhe auripigmenti gé vrojto-
hen vizualisht né trajté pikézimesh
té rralla deri fole té vogla. Kétu nuk
jané kryer punime. Né ndryshim nga
mineralizimet sulfure té arsenikut té
takuara né Galeriné nr. 8 né objektin
e Kércishtit té Sipérm, kétu ai shfaget
prané kontaktit evaporite — flish, por,
deri tani vetém né flish jané vrojtuar
pikézime té mineralizimeve sulfure.
Disa metra larg shfagjes kemi burime
sulfihidrike té ftohta me debit té
bollshém.

Peshkopia

7 N\ N\

7 N\ N\

7N\ 7 N\ 77 N\

Figura 4. Prerje né shkallé té liré né shfagjen e mineralizuar té Banjave (sipas
Hoxha 2001): 1. Evaporite té Permian-Triasikut té Poshtém té Njésisé sé Dibrés; 2.
Formime flishore té Eocen-Oligocenit (?); 3. Kontakt i diapireve evaporitik; 4. Zona
ku jané takuar pikézime té sulfureve té arsenikut jepet e garkuar me rreth dhe
mineralizimet pasqyrohen me ngjyré té kuge dhe té verdhé; 5. Drejtimi i menduar

i ardhjes sé teletermave; 6. Formime té deluvioneve dhe proluvionale.

Shfagja e Bahutajve

Ndodhet rreth 250 m né verilindje
té fshatit Bahuté, né pérruan me té
njéjtin emér. Mineralizimi vrojtohet
me véshtirési midis formacioneve,
né trajté pikézimesh té imta dhe
lokalizohet né krahun e majté té
rrjedhjes sé pérroit, aty ku ai del nga
evaporitet, né kontaktin e tyre me
flishin e Eocen-Oligocenit (?). Mund
té konsiderohet njé piké e miner-
alizuar me pérmasa té vogla por me
réndésiné e vazhdimésisé sé mineral-

izimit. Ai pérfagésohet nga sulfure té
arsenikut, kryesisht nga realgari dhe
auripigmenti, me ngjyrat karakteris-
tike portokalli dhe té verdhé. Prerja
e shfagjes sé Bahutajve éshté né té
njéjtin pozicion gjeologjik me até té
Pérroit té Banjave. Nuk jané kryer
punime vlerésuese.

Shfaqgja e Vrenjtit

Né vitin 2013, gjaté hapjes sé kar-
rierés se Vrenjtit pér shfrytézimin e
evaporiteve, né kontaktin diapirik me
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flishin Jurasiko — Kretak dhe até té Eo-
cen — Oligocenit (?), jané vrtuar min-
eralizime sulfure né trajté pikézimesh
té imta. Duke gené se aty pérplase-
shin po thuaj té tre formacionet (Fig.
5) me véshtirési kuptohet situata gje-
ologjike. Eocen — Oligoceni (?), éshté
i mbuluar tektonikisht nga flishi mé
i hershém, por né shtrirjen e zonés
shfagen qartésisht marrédhéniet

tektonike mbihypése. Mineralizimi
pérfagésohet nga sulfuret e arseni-
kut ku takohet kryesisht auripigmen-
ti. Pikézimet e realgarit shquhen me
lupé me shumé véshtirési. Edhe kjo
shfagje mund té konsiderohet njé
piké e mineralizuar me pérmasa té
vogla por me réndésiné e vazhdimé-
sisé sé mineralizimit.

Vrenjti
-

Figura 5. Prerje né shkallé té liré né shfagjen e mineralizuar té Vrenjtit (sipas Hoxha
2001): 1. Evaporite té Permian - Triasikut té Poshtém té Njésisé sé Dibrés; 2. Formime
té flishit Jurasiko — Kretak, me pérberje argjiloro — mergelore; 3. Kontakt tektonik
mbihypés; 4. Zona ku jané takuar pikézime té sulfureve té arsenikut jepet e garkuar
me rreth; 5. Formime flishore té Eocen - Oligocenit (?); 6. Formime deluvionale; 7.
Drejtimi i menduar i ardhjes sé teletermave; 8. Kontakt i diapireve evaporitik.

Mineralizimet e Sllovés

Né kété zoné shfagen mineralizimet
hidrotermale, me njé shtrirje té kon-
siderueshme, duke filluar nga Tro-
jaku, né Dipjaké e deri ne Malésiné e
Gramés ku takohet shfagja e Varrit té
Sejmenit (Fig. 1).

Shfagja e Dipjakés

Kjo shfagje (Fig. 6) pérfagésohet
me dy dalje té emértuara si zona
lindore me rreth 200 m gjatési dhe
rreth 45 m gjerési, si dhe ajo veri-
peréndimore, me gjatési rreth 80
m dhe gjerési rreth 30 m. Paraqgiten
me ndértim tektonik dhe strukturor
té komplikuar. Né kéto shfagje jané
kryer ndér vite punime kérkuese e
vlerésuese. Lokalizimi i mineralizimit
né kété objekt (Fig. 6) éshté men-
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duar né ményra té ndryshe. Né ndry-
shim nga studiuesit e méparshém
(Premti 1971), mendohet se rrafshet
tektonike, gofshin ato midis flishit
Jurasiko — Kretak dhe atij té Eocen —
Oligocenit (?) apo midis kétij té fun-
dit dhe evaporiteve, jané zonat ku
duhet té pritet mineralizimi (Hoxha
& Alliu 1979; Hoxha 2001; Hoxha et
al. 2014). Mendohet se mineralizimi
i sulfureve té arsenikut lidhet krye-
sisht me pakon e Jurasikut té Sipérm
— Kretakut té Poshtém té pérfaqésu-
ara nga shiste argjilo — alevrolitike e
mergelore, ranoré me ngjyré gri té
errét si dhe serpentinitet e pérfshira
nga tektonika gjaté branisjeve té fug-
ishme. Mineralizimi takohet né zona
té dobésuara, prané rrafshit té mbi-
hypjes sé flishit Jurasiko — Kretak mbi
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até té Eocen — Oligocenit (?), né té
dy anét e rrafshit tektonik ku shkém-
binjté paraqgiten té shkatérruar e té
pérshkruar nga carje té shumta té
mbushura prej tij né formé cipash,
damarésh dhe xhepash té vegjél.
Zona e mineralizuar vrojtohet né
sipérfage me njé larmi ngjyrash nga e
kuge, kafe né té zezé, blu jeshile né té
verdhé, jeshile né té zezé, e bardhg,
gri etj. gjé gé flet, se kemi té béjmé
me zona oksidimi té disa mineraleve,
pra teletermat kané gené té pasura
jo vetém me sulfure té arsenikut (ku
As léviz nga 0.1 — 16.52 %) gjé qé
rrit interesin e studimit edhe pér el-
emente té tjeré té origjinés hiroter-
male-teletermale.

Analizat kané treguar se pérvec arse-
nikut kemi shenja té Ni, Co, Cu, Cr etj.
Punimi minerar gé ka kaluar flishin
e Eocen — Ologocenit (?) dhe éshté
futur né evaporite, nuk ka takuar
mineralizim né kontakt por, né pun-
ime té tjera éshté takuar mineralizim
dhe né flishin né fjalé. Né zonén e
mineralizuar takohen shiste serpen-
tinite tepér té talkézuara me ngjyré
hiri deri té bardhé, tepér té thérm-
ueshme. Talkézimi ka ardhur si re-

zultat i ndryshimeve té mévonshme,
ndérsa serpentinizimi nga proceset
tektonike. Takohen serpentinite té
karbonatizuara me ngjyré gri té errét
deri té zezé dhe mjafté kompakte.

Progesi i karbonatizimit ka lindur si
rezultat i ndryshimeve té mévon-
shme té serpentiniteve nga hidro-
termat e pasura me CO.. Né té ¢arat
e shkémbinjve serpentinit té kar-
bonatizuar, dhe brenda veté masés
sé shkémbit, takohen mineralizime
té sulfureve té arsenikut (realgar-au-
ripignentit) né formé cipash té holla
dhe pikézimesh, rrallé né fole. Né
disa punime té kryera rezulton edhe
pérmbajtja e manganit nga 5.03 deri
né 12. 44 % MnO, hekurit (né trajtén
e hematitit dhe hidro — oksideve té
hekurit) me pérmbajtje 2 deri 4 —
5% Fe, dhe 70 — 85% SiO, (Premti
1971). Pérmbajtja e komponentit té
dobishém né zonén minerale luhatet
nga té dhjetat pérqgind deri né 16.52
% As, dhe e arit né té dhjetat gram
pér ton.
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Figura 6. Prerje gjeologjike né shfagjen e mineralizuar Dipjaké (sipas Hoxha 2001; shkalla e liré):
1. Evaporite té Njésisé sé Dibrés; 2. Formime flishore argjilo - ranore té Eocen - Oligocenit (?);
3. Serpentinite; 4. Flish argjiloro - karbonatik Jurasiko — Kretak; 5. Formime té Kuaternarit; 6.
Drejtimi i menduar i ardhjes sé teletermave; 7. Zoné me mineralizime sulfure té arsenikut; 8.
Kontakt tektonik mbihypés i flishit Jurasiko - Kretak mbi até té Eocen - Oligocenit (?); 9. Kontakt

i diapireve evaporitik.
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Shfagja e Trojakut

Ndodhet né jug té fshatit Trojak né
pérruan e Topuzit (Fig. 7). Ndérto-
het nga gélgeroré té kuq radiolari-
tiké, pllakore me bivalvie pelagjike té
rrallé. Sipér tyre, vendosen gélgeroré
biomikritike me krinoide té imét e
té vegjél, me ngjyré hiri té bardhé
té kristalizuar e té pérshkruar nga
kalciti diagjenetik. Gélgerorét, né
sipérfage, paragiten té shkatérruara
dhe me pamje brekgioze, pér shkak
té carjeve té shumta gé i pérshkojné
né té cilat takohet mineralizimiiarse-
nikut dhe vizualisht vérehet prania e
realgar — auripigmentit. Nga njé pus i
hapur rezulton se mineralizimi rritet
né sasi e cilési drejt thellésisé. Situ-

ata gjeologjike éshté e trazuar pér
faktin se mineralizimi vendoset afér
kontaktit tektonik mbihypés té formi-
meve paleozoike mbi flishet né fjalé.
Pérgjaté pérroit vérehet me lehtési
njé zoné oksidimi e cila éshté takuar
pérgjithésisht né disa shfagje té tilla,
ku sundojné ngjyrat e kugerremta, té
verdha dhe gri. Mendohet se miner-
alizimi duhet té lidhet mé teletermat
gé kané shfrytézuar si rrugé kalimi
rrafshet tektonike mbihypese deri
mbulesore, né rastin toné rrafshin e
branisjes sé formacioneve paleozoike
mbi flishin Jurasiko — Kretak dhe kétij
té fundit mbi flishin e Eocen — Oli-
gocenit (?) paragesin interes pér t'u
kérkuar mé tej (Hoxha et al. 2014).

v
Fshati Trojak
B

Pérroi i Topuzit

Figura 7. Prerje gjeologjike né shfagjen e mineralizuar Trojak (sipas Hoxha 2001): 1. Formime
paleozoike té pandara; 2. Gélgeroré té kuq radiolaritik, gélgeroré biomikritik té rikristalizuar;
3. Linjé tektonike; 4. Zoné e mineralizuar me sulfure té arsenikut; 5. Pus minerar i cekét i cili ka

takuar mineralizim sulfuresh té arsenikut; 6. Formime flishore argjilo — ranore.

Shfaqgja e Varrit té Sejmenit

Ndodhet né njé situaté té ndérlikuar
tektonike, e atakuar nga diapirizmi i
gipseve gé ka sjellé nga thellésia frag-
mente té shkémbinjve té moshave
té ndryshme. Kétu takohen evapo-
ritet, depozitimet flishoidale té& J'
- Cr,", serpentinite, gélqeroré ma-
sive, rreshpe argjilore deri alevrolite,
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grafit - sericitiké me kokrriza e dam-
aré kuarci si dhe depozitimet flishoi-
dale té Eocen — Oligocenit (?) (Fig. 8).

Mineralizimi i arsenikut takohet né
shkémbinjté e moshave té ndryshme,
por kryesisht né gélgerorét e flishit
Jurasiko — Kretak né trajté cipash,
njollash, damarésh, pikézimesh, pa
ndonjé rregullsi té dukshme dhe
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pérfagésohet nga realgari e aurip-
igmenti. Mbi gipset, takohen edhe
gélgeroré biomikritike, rreshpe sili-
core, rreshpe karbonate biomikritike,
sericit — klorit si dhe gabro amfibo-
like kokrriz médha. Interesant éshté
fakti se gjaté kétij intervali, takohen
kapele hekuri dhe pikézime té rralla
té realgar — auripigmentit qé tregon
pér pérhapjen e mineralizimit sulfur.
Né thyerje té freskét vérehen kristale
ngjyré gjaku, né formé prizmatike si
dhe kristale té verdha gjilpérore, té
vendosura né formé rrezore. Kéto
mineralizime takohen né planet e sh-
tresézimit té gélgeroréve. Gjithash-
tu, vérehet bashkéshogérimi i ele-

mentéve tipike pér vendburimet tel-
etermale si: Sb = 0. 02 — 0. 15 %; Pb
=0. 002 %; Sn = 0. 0003 — 0. 0004 %;
Ga = 0. 0005 %; Ag = 0. 00002 %; Mo
= 0. 00015 %. Punimet flasin pér njé
zoné xeherore me shtrirje mbi 350 m
dhe ku spikat As deri 5. 4 % dhe Au
deri 7.5 gr/ton. Kéta dy elementg, ta-
kohen gjaté gjithé zonés sé oksidimit,
por né % té ndryshme. Mineralizimi
lokalizohet kryesisht né formimet e
flishit Jurasiko — Kretak, duke qéné
ekranizuesi kryesor i teletermés. Fli-
shi Jurasiko — Kretakut mbihyp até
té Eocen — Oligocenit (Hoxha et al.
2014).

0.34 gr/ton Au
0.28 gr/ton Au

Varri i Sejmenit
_— .

7.5 gr/ton Au 2.69 % As
0.86 % As
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Figura 8. Prerje gjeologjike né shfagjen e mineralizuar Varri i Sejmenit (sipas Hoxha 2001): 1.
Evaporite té Njésisé sé Dibrés; 2. Formime flishore argjilo - ranore té Eocen-Oligocenit (?); 3.
Zoné me mineralizime sulfure té arsenikut (ngjyrat e kuge e té verdha); 4. Flish argjiloro - kar-
bonatik Jurasiko — Kretak; 5. Serpentinite; 6. Formime té Kuaternarit; 7. Kontakt tektonik mbi-
hypés i flishit Jurasiko - Kretak mbi até té Eocen - Oligocenit (?); 8 Drejtimi i menduar i ardhjes
sé teletermave; 9. Kontakt i diapireve evaporitik.

Mineralizimet e Malésisé sé Korabit 9). Veté zona e mineralizuar pér-

. . fagésohet nga shkémbej intensivisht
Shfagja Stanet e Preshit té ndryshuar pér shkak té tektonikés

e veprimtarisé hidrotermale dhe té
tektonizuar pér shkak té diapirizimit.
Pérgjithésisht, té gjitha llojet shkém-
bore jané té prekura nga kuarcézime
e karbonatizimi. Mineralizimi pér-
fagésohet nga realgari dhe aurip-

Né sipérfaqe, zona e mineralizuar ka
pamjen e njé kapelje hekuri té dobét
me ngjyré té verdhé, té kuge né kafe
dhe té bardhé. Zona lokalizohet ne
linjen tektonike mbihypése té for-
macioneve T _, me flishin e Pg, (Fig.
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igmenti té cilét gjenden né formé
pikézimesh, cipash e damarésh né
boshlléget e shkémbit. Né kokrriza té
iméta e mé radhé né trajté grumbul-
limesh e damarésh takohet marka-
ziti. Punimet e mévonshme (Kodra et
al. 1986; Hoxha et al. 2007; Hoxha et
al. 2009; Hoxha et al. 2011; Hoxha el
al. 2014), tregojné se shfagja né fjalé
nuk duhet paré si njé shfagje arse-
niku, por mé né kompleks.

Késhtu, térheqin vémendjen, ndo-
nése shumé té rralla, pérmbajtjet e
ngritura té Au nga 5.6 — 11.59 gr/ton
dhe té Sb deri 0.06 %, Sn deri 0.006
% (né njé rast deri 0.21 %), Mo deri
0.0006 %. Nuk pérjashtohet pra-
nia e Be e Ba gé nuk jané analizuar
dhe fakti i pranisé sé Hg né provat e
metalometrisé. E gjithé kjo bashkési
elementésh flet pér praniné e min-
eralizimeve hidrotermale té temper-

Stanet e Prezhit
- =

aturave té uléta me interes praktik,
ku spikat arseniku si indikator i fug-
ishém i kétyre vendburimeve.

Gjithashtu, vlen té theksohet se
punimet minerare té kryera me
voné (Hoxha et al. 2012; Hoxha et
al. 2014), kané takuar né thellési zo-
nén e mineralizuar, vizualisht té pér-
fagésuar nga realgari, auripigmenti,
piriti dhe mé rrallé pikézime té imta
kalkopiriti, ku analizat kimike té kr-
yera japin: As deri 10.17 %, Au deri
1.04 gr/ton, Fe,0, deri 18 %, MnO
deri 0.5 %, Cu eztj. Punimet tematike
té kryera mé voné nga kané rezultuar
me disa té dhéna premtuese pér Au,
ku spikat prova me 2.62 gr/ton. Pro-
vat jané marré né sipérfagen e zonés
xeherore (Hoxha et al. 2014).

Gjipsi i Kelles

Figura 9. Prerje gjeologjike né shfagjen e mineralizuar Stanet e Preshit (Hoxha 2001): 1. Formime
evaporitike té P-T, té Njésisé sé Dibrés; 2. Formime rreshpore argjiloro — klorit - sericitike, argjiloro
- sericitike, alevrolito - kuarcore, silico - mikrokristaline, karbonatike té T,-T,; 3. Formime flishoidale
té Eocen — Oligocenit (?); 4. Shkémbinj me ngjyré kafe, té ndryshuar né kontakt me gjipset; 5. Kon-
takt tektonik mbihypés; 6. Zoné e mineralizuar me sulfuret é arsenikut; 7. Formime elu - deluvio-
nale; 8. Drejtimi i menduar i ardhjes sé teletermave; 9. Kontakt i diapireve evaporitik.

Shfagja e Qafés sé Rritheve

Ndodhet 500 m né peréndim té
Staneve té Preshit, té menduar
nga ana joné si vazhdim i saj, edhe
pse formacionet rrénjésore jané té
maskuara nga depozitimet e reja
kryesisht morenore.

Mineralizimi lokalizohet né kontak-
tin e gipseve me shkémbinj té tjeré
té pérfagésuar nga rreshpe argjilo-
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silicore-kuarcore, kryesisht té Tria-
sikut té Poshtém té Mesém por dhe
té Eocen — Oligocenit (?). Rezultatet
e punimeve té kryera flasin pér pra-
niné e mineralizimeve sulfure té As
dhe Cu, oksideve té Fe-Mn etj.

Shfagja Burimet e lzvirit

Kjo shfagje e mineralizuar ndodhet
aty ku na shfaget i zhveshur rrafshi i
mbihypjes sé depozitimeve té Ordo-
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vikianit mbi ato Triasike dhe e kétyre
té fundit mbi ato té Jurasiko — Kreta-
kut (Fig. 10). Zona pérfagésohet me
gélgeroré me cipa mallahiti, azuriti,
kristale galeniti, ku analiza spektrale
jep mé tepér se 1 % Pb, 0.01 % Sb
dhe 0.025 % Cu; gélgeroré té kuar-
cézuar me cipa mallahiti dhe mijaft
kristale piriti, ku analiza spektrale jep
Cu, Zn, As dhe Pb né sasi té vogla;
kuarc me pirit masiv dhe me pikézime
kalkopiriti ku analiza jep Fe =20 %, Cu
=0.05 %, Zn = 0.17 %, As = 0.04 %,
Pb =0.013 % (Kodra et al. 1986). Pra-
nia e njékohshme e disa elementéve
(sidomos As dhe Pb) flet se rrafshi
i mbihypjes éshté njé rrugé kalimi
e hidrotermave. Edhe punimet ra-
diometrike té kryera (Nasi & Dogjani
1980), flasin se pikérisht né rrafshin
e mbihypjes té formimeve rreshpore
té Ordovikian — Silurianit (O-S) mbi
gélgerorét masivé Triasiko — Jurasik
(T.-))), fitohen anomali deri né 28 y
(uﬁ/h — mikrorentgen pér oré) me
pérmbajtje té uraniumit deri 0.015
%, si dhe anomali té emanacionit
deri 66 eman (1 eman= 2700 Bqg/
m3). Gjithashtu thuhet se mineralet

radioaktive shogérohen me minerale
té tjeré me origjiné hidrotermale si
ato té sulfureve té As, mallahit etj.
Né disa punime sipérfagésore, jané
takuar mineralizime sulfuresh té ar-
senikut me trashési 2 m dhe shtrirje
20 m. Mineralizimi pérfagésohet nga
realgari dhe auripigmenti né forma
pikézimesh, cipash dhe damarésh né
boshlléget e shkémbinjve.

Pérmbajtja e arsenikut, vizualisht, i
kalon 5 %, ndérsa analiza kimike flet
pér Cu = 0.03 - 0.29 %, Zn = 0.02 -
0.03 %, Fe = 2.7 —4.46 %, Mn = 0.28
—0.42 %, Au = 0.61 — 1.4 gr/ton. Né
galeriné nr. 1 analizat spektrale veco-
jmé: Pb=1%; Cu=0.3 %; As=0.5%,;
Sb =0.05 %; Mn =0.23 %; Mo = 0.005
%; V = 0.025 %; Fe = 2 %. Kurse nga
analiza kimike térheq vémendjen: Cu
=0.4%,Pb=0.77%; Fe=3%; Mn =2
%. Po ashtu kétu jané takuar zona me
Cu = 0.45 %, Au = 0.7 - 0.82 gr/ton,
rrallé deri né 1 gr/ton, As deri 3.7 %.
Né galeriné nr. 8 né lzvir, né interva-
lin 226 — 227 m, takohet mineralizim
realgari dhe auripigmenti (Hoxha et
al. 2014).
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Pb, Cu, As, Sb, Fe, Mn, Zn R
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Figura 10. Prerje pérfagésuese né shfagjen Burimet e lzvirit (Sipas Kodra 1986, Hoxha & Kolgjini 1988,
Hoxha 2001, Hoxha et al. 2014): 1. Rreshpe argjilo-silicore-ranore-kuarcore etj. 2. Rreshpe argjilo-
filitike me damaré mineralizimi sulfur; 3. Gélgeroré té€ memerizuar shtresé trashé deri masivé; 4.
Rreshpe argjilo-filitike-sericitike té 0-S. 5. Formime kuaternare té shpatit, Q; 6. Fish argjiloro-kar-
bonatik té J.' -K,°". 7. Linjé tektonike mbihypése e Njésisé sé Malésisé sé Korabit dhe Muhurr Cajés
mbi formimet e Krastés Lindore; 8. Linjé tektonike mbihypése e njésisé sé Kollovozit mbi Njésiné e
Malésisé sé Korabit dhe Muhurr Cajés. 9. Granosienitet e Bjeshkés se Preshit té menduara né thellési.

10. Mineralizime sulfure té takuara dhe té pritshme.

51



Bul. Shk. Gjeol. (Nr. 1/2024)

Hoxha V., Alliu 1.

Shfagja e Kepit té Stogjit

Ndodhet rreth 350 m né lindje té
Shpellasit dhe ndiget né shtrirje pér
rreth 70 m. Paraget njé linxe argjilo-
silicore me mineralizim hekur - man-
ganoré né formé njollash, cipash deri

Az.=75°
—_—

Trashésia =2 m
(Mn, Fe, Cu, Zn) PN

dhe xhepa, té lokalizuar midis gélqer-
oréve té formacionit té Korabit (T,-T;
Fig. 11), ku MnO né disa raste arrin
36.9 % dhe Fe = 12.3 %. Edhe kétu,
ve¢ mineralizimit hekur-manganor,
takohet Cu, As, Pb, Ga, Ni, Co etj.

Y=4459300 (L

Figura 11. Prerje gjeologjike né shfagjen e mineralizuar Kepi i Stogjit né shkallé
té liré (sipas Kodra et al. 1986 dhe Hoxha 2001): 1. Gélgeroré shtresé mesém
deri shtresé trashé; 2. Zoné minerale; 3. Rreshpe silicore - rradiolaritike.

Shfaqgja e Shpellasit

Ndodhet né lindje té objektit Buri-
met e lzvirit. Paraget njé linxé
rreshpesh argjilo-silicore radiolaritike
me ngjyra laramane, me mineralizim
hekur —manganoré né formé njol-
lash, cipash deri dhe xhepa, me njé
trashési zone rreth 2 m, té lokalizuar
midis gélgeroréve té formacionit té
Korabit té T-T, (Fig. 12). Ajo ¢’ka i jep

Az.=90°
s

réndési késaj shfagjeje jané jo vetém
pérgéndrimet e médha né disa raste
té mineralizimeve té hekur — manga-
nit (MnO =44.98 % dhe Fe,0,=42. 3
%), por prania e Cu, Pb. Zn,As, etj. Ky
bashkéshogérim elementaré tregon
natyrén hidrotermale té shfagjes dhe

paraget perspektivé drejt thellésisé.

Horizonti 1560 m

Y =44 59 000

Figura 12. Prerje gjeologjike né shfagjen e mineralizuar Shpellas né shkallé té
liré (sipas Kodra et al. 1986 dhe Hoxha 2001): 1. Zoné e mineralizuar; 2. Rreshpe
argjilo — silicore — radiolaritike, rrallé karbonatike.
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Shfagja e mineralizuar Stani i Ali
Jakupit

Ndodhet né fillimet e Rrafshit té Ko-
rabit né zonén e Rebive. Lokalizohet
né pjesén e poshtme té formacionit
té Gélgeroréve té Korabit té T,-T,
brenda njé linze té madhe rreshpore
argjilo-silicore-radiolaritike (Fig. 13).
Brenda saj takohet njé zoné e limo-
nitizuar me mineralizim sulfid shumé
té imét. Trupi xeheror pérfagésohet
nga rreshpe argjilore hekur-man-
ganore. E paré nga larg zona ngjané
me njé kapele hekuri tipike pér min-
eralizimet sulfure. Nga studimet mik-
roskopike gartésohet prania e hekurit
né trajtén e hematitit, hidroksideve
dhe piritit. Pérmbajtja e Fe léviz nga

Az.=20"
S =

2 - 40 % si dhe vérehet prania e min-
eralizimit t& manganit, pérmbajtja e
té cilit arrin deri né 6% Mn.

Po ashtu né kété shfagje jané takuar
dhe pérmbajtje té ngritura té disa
elementeve si Cu, Zn, As etj. né sasi
anormale gé jané karakteristiké pér
vendburimet hidrotermale. Térheq
vémendjen prania e Zn=0.2 %, Cu =
0.16 %, As = 0.26 %, Au deri 1.41 gr/
ton si dhe pérgindjet e Pb, Sn, Ga etj.
Disa punime té kryera né shfagje re-
zultojné me pérmbaijtje té Fe,O, deri
60 %. Minerali takohet né trajté lin-
zash midis rreshpeve radiolaritike me
trashési deri 4.5 m me shtrirje 25 m.

Figura 13. Prerje gjeologjike né shfagjen e mineralizuar Stani i Ali Jakupit
né shkallé té liré (sipas Kodra et al. 1986 dhe Hoxha 2001): 1. Gelgeroré
biomikrosparitiké 2. Rreshpe argjilore, argjiloro-klorit-sericitike, vende-
vende radiolaritike 3. Rreshpe argjilore me mineralizim hekur — mangani.

Shfagjet e mineralizuara té Rrafshit
té Korabit

Jané katér shfagje gé takohen njéra
pas tjetrés né sektorin nga Pojata e
Ali Jakupit, né Rrafshin e Poshtém té
Korabit, e deri né ish Postén verore
kufitare né Rrafshin e Sipérm té Ko-
rabit. Lokalizohen brenda formacion-
it karbonatik, né pakon e rreshpeve
tufogjene me gélqgeroré dhe pakon e
sipérme gélgerore me moshé té T -
T, (Fig. 14). Kané pothuajse pérbérje
té njéjté mineralogjike, elementare
dhe gjeokimike. Mineralizimi vendo-
set né disa nivele té prerjes strati-

grafike, por né disa raste, nga njéra
shfagje tek tjetra, vérehet vazhdimé-
sia e mineralizimit. Analizat flasin se
pérmbajtjet elementare jané Fe deri
30 %, MnO deri 27 % dhe pérmbajtje
té ngritura té Cu deri 0.6 %, Zn =0.03
%., Ga = 0.001 %, Sn = 0.0003 %, Pb =
0.035 %, Mo = 0.1%, As mbi 1 % dhe
Au 1 gr/ton.

Me interes pér tu cilésuar né kéto
shfagje éshté prania e cipave té
shumta té mallahitit dhe azuritit
gé vendosen né carjet e holla té
gélgeroréve té shogéruara ose jo
me mineralet e manganit (piroluzit-

53



Bul. Shk. Gjeol. (Nr. 1/2024)

Hoxha V., Alliu I.

54

psillomellan) dhe ato té hekurit (nga
hematiti dhe hidrooksidet e tij), por
gjithmoné prané tyre. Nga studimi
mikroskopik rezulton se kemi té pra-
nishém njé varg mineralesh sulfure si
mallahiti, azuriti, kalkopiriti, kovelina,
borniti, piriti, arsenopiriti, dhe tenan-
titi.

Mineralet e manganit dhe mallahit,
azuriti takohen né trajté lyerjesh
duke formuar njolla e dejza midis
masés sé shkémbit. Né kéto shfagje
térheq vémendjen mungesa e Pb,

Az =1700
—_—

e

Zn, Sn etj. Té gjitha shfagjet radhiten
gjaté gjithé linjés tektonike mbihy-
pése té formimeve Ordovikiane mbi
ato Triasike, linjé e cila ka shérbyer
si kanal i pérshtatshém pér qarkulli-
min e hidrotermave té cilat nga ana
e tyre kané grumbulluar elementé
té dobishém né carjet e shkémbin-
jve anésoré duke formuar trupa xe-
heroré.

As, Cu, Ba, Be, Fe, M, Au & 1

Figura 14. Prerje gjeologjike pérfagésuese e shfagjeve té Rrafshit té Korabit (sipas Kodra
et al. 1986, me pérmirésime nga Hoxha 2001, Hoxha et al. 2014; ngjashméri me vend-
burimin Boita Bihor né Rumani): 1. Granosienite: 2. Linjé tektonike mbihypése e Njésisé
sé Kollovozit (O-S) mbi Njésiné e Muhurr - Cajés dhe Malésisé sé Korabit (T,>-T,*); 3. Zona
té menduara me zhvillim té mineralizimit (skarne); O-S - Rreshpe argjilo-filitike-sericitike;
T,>-T,' - Gélgeroré té mermerizuar shtresé trashé deri masivé.

Shfagja Qafa e Rosnikut

Punimet e kryera nga Kodra et al.
(1986), e trajtojné si shfagje me min-
eralizim perspektiv, jo thjesht pér ar-
senik. Mineralizimi vendoset né njé
zoné tektonike qé pérbén rrafshin e
mbihypjes sé nénzonés sé Kollovozit
mbi até té Malésisé sé Korabit dhe
Muhurr-Cajés, me gjerési rreth 40 —
50 m (Fig. 15). Kétu takohen shkém-
binj ultrabaziké shumé té ndrysh-

uar qé vende vende kalojné deri né
rreshpe (peridotite té serpentini-
zuara, serpentinite té kloritizuara e
karbonatizuara e deri né shkémbinj
intensivisht té ndryshuar). Mineral-
izimi i arsenikut gjendet né trajtén
e cipave e pikézimeve sipas carjeve,
kryesisht né serpentinitet si dhe né
damaré e damarizime e deri né fole,
ku analizat kimike japin pérmbajtje té
ngritura té As. Ajo qé e bén mé inte-
resante kété shfagje, bazuar né puni-
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met e kryera éshté prania e njé séré
elementesh si Cu (deri né 2 %), Au,
Sb, Pb, Ag, Cd, Co, W, MO etj.

Punimet e fundit té kryera né kété
shfagje (Hoxha & Kolgjini 1997), ba-
zuar né rezultatet e analizave kim-
ike té marra né punimet rezultative
(puse, kanale), flasin pér pérmbaijtje
té larta té Cu deri 2.26 %, Au deri
7.65 gr/ton, Ag deri 0. 3 gr/ton, S deri
5 % si dhe pér praniné e Sb, Pb, Zn,
Co etj. Ky bashkéshogérim element-
esh flet dhe sgaron natyrén e anom-
alive llumometrike dhe shfagja né

Az =180°

fjalé éshté dukja e vogél sipérfaqé-
sore, bile dhe kjo e “maskuar” e kétij
mineralizimi. Kétu kemi té béjmé me
shfagje té mineralizimit hidrotermal
té temperaturave té uléta gé ka kon-
dita té favorshme gjeologjike pér t'u
zhvilluar né thellési.

Né rastin konkret, pér veté pozitén
gjeografike té shfagjes, Piramida nr. 2
shérben vetém si udhérréfyes i sigurt
pér kérkimin né thellési té mineral-
izimit né fjalé drejt peréndimit (Rraf-
shit té Korabit), dhe matané kufirit,
drejt lindjes (Hoxha et al. 2014).

Figura 15. Shfagja e mineralizuar Qafa e Rosnikut ose Piramida Nr. 2 (Sipas Kodra et al.
1986, me pérmirésime nga Hoxha & Kolgjini 1988, Hoxha 2001, Hoxha et al. 2014): 1.
Rreshpe ranorike kuarc—sericitike té O-S; 2. Gélgeroré pllakoré deri masivé me ndérfutje
silicorésh etj. me ngjyré gri né hiri; 3. Shkémbinj ultrabaziké. Peridotite té serpentinizuara,
serpentinite te kloritizuar dhe karbonatizuar, rreshpe serpentinite, shkémb intensivisht
i kloritizuar dhe karbonatizuar, shiste karbonate me cipa e pikézime té Realgar-Auripig-
mentit; 4. Gélgeroré pllakoré me silicoré. Karbonat i kuarcézuar me sulfure té As etj.; 5.
Llavé aglomeratike diabazike (sipas Kodra et al. 1986, Hoxha 2001 dhe Hoxha et al. 2009);
6. Piramida kufitare nr. 2, midis Shqipérisé dhe Magedonisé sé Veriut.

Shfaqgja e Avdanicés

Ndodhet né pjesén e sipérme té
Bjeshkés sé Preshit. Lokalizohet né
njé brez shkémbinjsh gélgeroré me
pamje nyjore, me rikristalizim té
lehté, si pjesé e formacionit té gélger-
oréve dhe rreshpeve me vullkanite té
Staneve té Preshit me moshé T ..

Zona e mineralizuar kontakton né
té dy anét me shkémbinjé granitike.
Mineralizimi i hekurit vendoset né
nyjet dhe né trajtén e damaréve té
hollé dhe té foleve (Fig. 16). Prané

trupit xeheror takohet dhe mineral-
izim hekur — mangani. Minerali krye-
sor xeheror éshté hematiti (rrallé
dhe mushketoviti) me tekturé njol-
lore-dejzore, damarore-dejzore, mi-
krobrekcioze, pikézimore, kollomor-
fe, veshkélore etj. Struktura éshté
kokrrizore dispersimét.

Hekuri gjendet né trajtén e hi-
droksideve té hekurit dhe pikézimeve
té piritit. Pérmbaijtja e Fe |éviznga 0.4
—42.6 % e mé shumé. Po ashtu bie
né sy pérmbajtja e manganit (deri 5
% Mn) e pérfagésuar nga piroluziti i
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cili, takohet gjithmoné sé bashku me
hematitin.

Nga studimi i anshlifeve konstatohet,
veg piritit, edhe ndonjé pikézim i rral-

Az, =450

Ié bakri nativ. Po ashtu analizat kim-
ike flasin pér pérmbaijtje té ngritura
té Ba deri 1.3 %, Be deri 0.002 %, Cu
deri 0.15 % dhe praniné e Ge, Ga, Zr,
Ce, Zn, Pb, Ni, Co, Sn, As, Mo, W et;j.

Figura 16. Shfagja e mineralizuar e Avdanicés né shkallé té liré (Sipas Kodra et al.
1986, me pérmirésime nga Hoxha 2001, Hoxha et al. 2014): 1. Gélgeroré biomik-
rosparitik pak i rikristalizuar; 2. Rreshpe argjilore klorit-sericitike, karbonat — klorit
— sericitike, me mdérshtresa dhe linza karbonatesh (facia e kontaktit); 3. Granosi-
enite; 4. Gélgeroré biomikrosparitik pak i rikristalizuar me mikrostilolite me min-
eralizim Fe-Mn; 5. Mineralizim hematitik — manganor.

Perspektiva e mineralizimeve hidro-
termale né rajon

Nisur nga sa trajtuam mé sipér, né
pamjen e paré té gjitha shfagjet
minerale duken té vecuara nga njéra
tjetra, kurse nga studimi i thelluar i
tyre, lidhur me ndértimin gjeologjik
té rajonit, rezulton se kéto shfagje
kané tipare té pérbashkéta. Té
dhénat e fituara nga punimet e kr-
yera né pjesé té ndryshme té rajonit
(Kodra et al. 1986), si dhe punimet
e kryera né kuadrin e ish Ekspedités
Gjeologjike té Peshkopisé né interva-
lin kohor 1984 — 1997 (Hoxha et al.
2007; Hoxha et al. 2011), jo vetém qé
thelluan rezultatet dhe rriten numrin
e shfagjeve té reja, por evidentuan
dhe njé séré tiparesh metalogjenike
gé hapin perspektiva kérkimi veca-
nérisht pér njé veprimtari hidroter-
male té temperaturave té uléta, e cila
dokumentohet né shfagje té miner-
alizuara dhe né anomali gjeokimike
etj. duke zgjeruar kufijté e pérhapjes
sé kétij mineralizimi e rritur perspe-
ktivat e tij.
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Né kontaktin e Njésisé sé Kollovozit
me Njésiné e Muhurr — Cajés dhe
Malésisé sé Korabit, kontaktin e késaj
té fundit me njési té tjera, vérehen
disa tipare dalluese té mineralizimit
hidrotermal. Bashkéshoqgérimi el-
ementar i pérfagésuar nga As — Pb
— Cu — Au — Hg — Ni - Co, éshté kara-
kteristiké pér mineralizimet hidro-
termale té temperaturave té ulta. Ky
bashkéshogérim nuk takohet gjith-
njé i ploté né pjesé té ndryshme té
rajonit, por kjo duhet shpjeguar me
faktin se sektoré té ndryshém, kané
vecori gjeologjike si ato strukturore,
tektonike, nga afiniteti i shkémbinjve
pér té asimiluar hidrotermat, largésia
prej burimit mémé etj.

Sidogofté né kété varg elementesh
térheq vémendjen prania e arse-
nikut i cili pérbén elementin mé té
réndésishém indikator pér kérkime
té métejshme, si pér veté até, ashtu
dhe pér elementét e tjeré, vecanér-
isht pér Au, Cu, Pb etj. Kjo vértetohet
edhe nga fakti se gjaté punimeve jané
takuar raste me pérmbajtje mé té
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larta té komponenteve té dobishém,
si nga provat e marra né sipérfagen
e shfagjeve xeherore, ashtu dhe nga
punimet minerare té kryera né kéto
shfagje, né thellési, ku cilésojmé: Cu
=2.26 % né Qafén e Rosnikut; Cu = 0.
5%, Mo >0.1%,As=1%,Ba=0.1%,
Sb=0.06%,Pb>1%, Au=144-2.4
gr/ton né Rrafshin e Korabit; As = 7
%, Au = 5.5-11.7 gr/ton etj., Sb = 0.3
%, Sn > 1 % né Stanet e Preshit; As
deri 5.4 %, Au deri 7.5 gr/ton etj. tek
Varri i Sejmenit, po késhtu mund té
vijohet me Trojakun, Dipjakén, Kér-
cishtin etj.

Té gjitha kéto raste tregojné mbi
nevojén e kérkimit té trupave té
miréfillté xeheroré né thellési, pér
kéta element etj. Pérbérja minerale
dhe bashkéshogérimet minerale,
ndonése té thjeshta shtojné nevojén
e studimeve té imtésuara mineral-
ogjike, pér té pasqyruar dhe minerale
té tjeré té mundshém. Né nivelin e
sotém té njohjes pérmendim: piritin,
realgarin, auripigmentin, hematitin,
komponime té bakrit me As dhe Sb
e mé rrallé galenitin, kalkopiritin,
bakrin nativ etj. Kjo mund té vérehet
garté né disa shfagje gé jané pérshk-
ruar meé paré.

Ndryshimet e shkémbinjve anésoré
jané njé tjetér tipar dallues, aq sa pér
disa shfagje mund té gjykohet si té
tilla edhe né njé distancé jo té afért,
pasi ato lokalizohen ndérmjet forma-
cioneve mjafté té ndryshuara deri né
humbjen e tipareve parésoré té tyre
e té karakterizuara nga argjilizimi,
silicizimi, kuarcézimi, karbonatizimi,
kloritizimi e piritizimi.

Kéto té dhéna pérbéjné faktor té
réndésishém pér sqarimin e metal-
ogjenisé sé rajonit Kérgisht — Qafa e
Rosnikut.

Njékohésisht ekzistojné edhe fak-
toré té tjeré metalogjeniké té favor-
shém pér mundésiné e pérqgéndri-
meve minerale me leverdishméri
ekonomike. Kjo pér njé pjesé té
shfagjeve xeherore si: Shfagja e hek-
urit Avdanicé, mineralizimet e Pb-Zn

né rajon etj., pér té cilat mendojmé
se mund té kené lidhje me daljet e
shkémbinjve granitiké né rajon, qé
mund té kené shérbyer si burim i hi-
drotermave.

Bazuar né ndértimin gjeologjik rezul-
ton se intruzionet acide kané moshé
mé té re se shkémbinjté rrethues (té
paktén pas Triasike) pasi i ndérpresin
ato. Sigurisht kérkohen studime té
thelluara pér té sqaruar potencialin
metalogjenik té tyre e pér rrjedhojé
aftésiné mineralizuese.

Faktori tektono —strukturor i cilimen-
dojmé se éshté favorizues pér faktin
e pranisé né rajon té strukturave bra-
nisése e diapirizmit té gjipseveté cilat
kané krijuar kushte pér qarkullimin
dhe grumbullimin e Iéndés xeherore.
Linjat e fugishme tektonike té karakt-
erit branisés shérbejné edhe si rrugé
kalimi té hidrotermave, e nga ana
tjetér, edhe si kurthe té tyre, ku pjesa
e mbihypur edhe si ekran.

Nga sa u trajtua mé sipér pér min-
eralizimin né fjalé té rajonit, prania
e shfagjeve xeherore prané linjave
tektonike, gofshin ato mbihypése etj.
apo té diapirizmit (kontakti i gipseve
me shkémbinjté rrethues). Si ilustrim
pérmendim linjén tektonike mbihy-
pése nga Varri i Njerit né Burimet e
Izvirit e deri né Piramidén nr. 2 né Qa-
fén e Rosnikut, ku formimet Ordoviki-
ane té Njésisé sé Kollovozit, mbihypin
mbi formimet karbonatike-rreshpore
té Triasikut, t& Nésisé sé Muhurr —
Cajés dhe Malésisé sé Korabit.

Studiues té méparshém (Kodra et
al. 1986), idené e dhené e bazojné
né anologjiné e njé vendburimi né
Rumani ku i vetmi ndryshim éshté
se atje kemi té bémé me bash-
késhogérim elementésh té temper-
aturave té uléta, por kjo mund té
shpjegohet me faktin se shfagjet qé
u trajtuan nga ana joné mund té jené
larg ose shumé larg burimit mémeé
(prerja erozionale), pra pér pranimin
e lidhjes sé mineralizimit mé gran-
itet, masivi do té jeté thellé.
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Duhet théné se mineralizimet e
squfurit nativ, stronciumit, ujérave
termale etj. mund té lidhen me gip-
set, duke i konsideruar kéto si faktoré
furnizues té mineralizimeve né fjalé.

Mineralizimet hidrotermale (si ato
té hekurit, polimetaleve) lidhen me
granitet, kurse Mineralizimet hidro-
termale (teletermale) i lidhim me
branisjet si rrugé kalimi pér teleter-
mat dhe faktoré tektoniké regjional
kontrollues.

Pér njé pjesé té mineralizimeve té
menduara se lidhen me granosienitet
dhe atyre gé mendohen té lidhura
me branisjet, sidomos né rajonin e
Malit té Korabit ku kemi shfagjet mé
té shumta dhe prané njéra tjetrés,
mund té kemi dy stade mineralizimi,
pra shfagjet ti kemi me mineralizime
dy moshore.

PERFUNDIME

Duke pérmbledhur mendimet mund
té themi se perspektiva e mineral-
izimit hidrotermal, si mineralizimi
kryesor e perspektiv i rajonit Kér-
cisht-Qafa e Rosnikut, éshté né sek-
torin nga Piramida nr. 2 (Qafa e Ros-
nikut) — e deri né Varrin e Njeriut, né
shfagjen e Burimeve té lzvirit. Njé
drejtim tjetér i réndésishém kérkimi
pér mineralizimet e lidhura me bra-
nisjet apo diapirizmin e gjipseve, si
faktor favorizues etj., jané dhe ob-

jektet e Staneve té Preshit, Varrit té
Sejmenit, Trojakut, Dipjakés, Pérroit
té Llixhave, Kérgishtit et;j.

Pérgjithésisht, né kontaktin tektonik
té flishit Jurasiko-Kretak me formi-
met e Eocen-Oligocenit (?), apo né
kontaktin e formacioneve té tjera té
trajtuara nga ana joné si mé té vjetra
(Presh, Kércisht etj.), po me formi-
met Paleogjenike, duhet orientuar
kérkimi i kétyre mineralizimeve. Pér
sa mé sipér kérkohen studime mé té
detajuara e komplekse, sidomos né
objektet e njohura, ku vlen té thek-
sohet se, pas punimeve gjeologjike
té kryera né Varrin e Sejmenit, u ar-
ritén rezultate premtuese té pa njo-
hura mé paré, sidomos né drejtim té
pérmbajtjes sé arit. Eshté me rendési
té theksohet paqartésia e anés min-
eralogjike pér problemin e arit gé re-
zulton nga analizat e béra né objektet
gé u trajtuan. Nuk jemi né gjendje té
themi se kush éshté burimi qé jep
arin. A kemi té béjmé me mineralizim
nativ apo me minerale ari (Teluride).
Nuk mund té themi se ku kalon thy-
erja e thellé gé ka kontrolluar hidro-
termat gé dhané mineralizimet né
fjalé. Po ashtu né territorin e Maqge-
donisé sé Veriut kalohet njé thyerje
transversale tektonike né aférsi té
Malit té Korabit e shogéruar me min-
eralizime té arsenikut etj., si vazhdi-
mési e rrafshit tektonik mbihipés gé
kalon né Qafén e Rosnikut (Arsovski
& lvanov 1977).
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ABSTRACT

Sulfur mineralizations in the Kercishti i Siperm deposit, associated with realgar — orpi-
ment, dawsonit and the mineralizations from the northeastern part of Dibra region,
are clearly connected, not only by the mineral composition, but also by their structural
or genetic features. In the Kercishti — Qafa e Rosnikut region (Dibra region), extended
on an area of about 50 km, the hydrotherms have interrupted all formations from older
Paleozoic ages to those Eocene — Oligocene (?) age. The mineralization produced by
these hydrotherms is located along regional overthrusting tectonic lines, seconadry
tectonics and at contact with the evaporitic diapirs. Most of these mineralizations dis-
play epigenetic, hydrothermal and telethermal characteristics. This type of mineraliza-
tion has been known from several locations on the territory of Albania. It is mainly
associated with transverse faults such as Shkodra — Peja, Tepelena — Prespa and Vlora
— Elbasan — Diber. They are hydrothermal mineralizations (telethermal), associated
with a new post-Eocene — Oligocene magmatism? without excluding the fact that some
of these ore occurrences may have previously been attacked by an earlier magmatism,
this mainly for some of those located in the Muhurr — Caja and Malesia e Korabit units.

Keywords: Hydrothermal — teletermal mineralizations, ore deposits, sulfur, gold, poly-
metals, tectonic lines, Dibra region, Albania.

INTRODUCTION garding the evaluation and explora-
tion works, especially those recently
discovered. Within each transverse

fault, it can be concluded that realgar

Hydrothermal — telethermal miner-
alizations have been evaluated as

the most important and most per-
spective ones for the eastern part
of the Dibra region (Figs. 1 & 2). In
addition to the well — known ore of
Kercishti i Siperm — Kllobcishti, years
ago, and especially after the ‘80’s,
several other mineralizizations of hy-
drothermal nature in the eastern and
northeastern areas of the Dibra re-
gion, have been found (Premti 1971;
Qirici et al. 1982; Kodra et al. 1986;
Hoxha & Kolgjini 1988; Hoxha 2001,
Hoxha et al. 2014). Their characteris-
tic is that they are located almost on
both flanks of the Lushnje — Elbasan
— Dibra transverse fault (Aliaj 1979)
or Vlora — Elbasan — Dibra (Sulstarova
et al. 2000). Such types of mineral-
izations have only been scratched re-

1IGEO; ?FGJM, Tirana
E-mail: vesel.hoxha@gmail.com

— orpiment mineralizations display
an obvious and clear zonality.

GEOLOGICAL SETTING

Within this type of occurrences, lo-
cated on the flanks of the Vlora —
Elbasan — Dibra trasverse fault, the
following characteristics can be dis-
tinguished:

— In the western part, around Qar-
rishta and Fushe — Studene, the au-
reolas of mercury were developed;

— Around Kércishti — Kllobcishti area
were identified occurences of native
sulfur, realgar - orpiment and some
other mineralizations;
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— Further to the north, the ore oc-
curences of Peshkopia and Kastrioti,
along Llixhat and Bahutaj streams, at
Vrenjti, continuing in Trojak, Dipjaka
and Varri i Sejmenit at Sllova and fur-
ther in Malesia e Korabit at Stanet e
Preshii, Qafa e Rritheve, Burimet e
Izvirit, Kepin e Stogjit, the those at
the beginning of Rrafshi i Korabit up
to Qafa e Roshnikut (Piramida Nr. 2),
or Avdanica mineralizations at Bjesh-
ka e Preshit, display not only realgar
- orpiment mineralizations, but also

some of them, contain other associa-
tions such as gold, mercury, copper,
lead, zinc, manganese, iron and oth-
er elements such as V, Mo, Co etc.;

— Along the transverse fault line, the
mineralizations extend onto North-
ern Macedonia territory, beyond
Qafa e Roshnikut, in the vicinity of
Skopje, with a better development of
stibium etc (Arsovski & lvanov 1977).

T L

K.

NORTH MACEDONIA

41°50'

Rosnik's Neck

Z

orab Peak
2754 m

41°40

LEGEND:
KORABI ZONE

A - Kollovozi subzone
A, - Muhurr-Caja and Malésisa e
Korabit subzone

KRASTA-CUKALI ZONE
B, - Ostreni subzone
(Eastern Krasta)
C, - Evaporite diapirs
C, - Flysch Deposits
of the Dibra Unit

Note:

The Muhurr Cajé subzone is
marked vertically, and the Korabit
Highland subzone is marked
diagonally. These are considered as
one single subzone and are labeled
with the identifier A,

Hoxha 2001).

The main factor to control the min-
eralization concentration are the
tectonic faults, and mainly the over-
thrust sliding planes. The mineraliza-
tion is located along tectonic faults
that accompany the uprising of the
gypsum diapirs throughout the re-
gion, as well as in tectonic faults
along the overthrust of the Kollovozi
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unit on the Muhurri — Caja and Male-
sia e Korabit unit (Kodra & Hoxha
2019), overthrust of Jurassic — Creta-
ceous Ostreni flysch (or eastern Kras-
ta) unit on the Eocene — Oligocene (?)
formations belonging to Dibra unit
and the tectonic faults of the lower
orders within the tectonic units (Hox-
ha et al. 2014). Even in the Kercishti
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i Siperm deposit the mineralizations
are controlled by tectonic faults that
interrupt the deposits belonging to
Verfenian to Eocene — Oligocene (?).
Arsenic — sulfur mineralizations are
met also at the contact of the Eocene
- Oligocene (?) flysch with the lime-
stones of Santonian age (Fig. 3).

Generally, the main telethermal min-
eralizations of low temperatures and
young ages, are those of realgar — or-
piment, which exhibits amounts from
4 -5 106 %. In addition to these min-
eralizations, other ones are also pres-
ent in different deposits. Thus, in the
ore of Kercishti i Siperm, the mineral-
ization of native sulfur is of particular
interest, which constitutes a certain
phase of hydrothermal activity, and
which is placed on the limestone
karst in two — three parallel horizons
screened by dolomites. This phase of
mineralization is thought to have an
earlier timing than the arsenic forma-

tion phase, which constitutes a later
phase and filles the cracks of rocks of
system and between limestones.

In the ore — bearing of Kercishti, daw-
sonite is a rare mineral which also
appears in the ores along Vlora — El-
basan — Dibra transverse fault. It rep-
resents a secondary hydrothermal
alteration.

Dawsonite is formed by the interac-
tion of alkaline salts with alumos-
ilicate mineralizations. It has been
proven that the hydrothermal solu-
tions, which originate the telether-
mal deposits of arsenic and mercu-
ry, are by their nature alkaline with
high pH. Dawsonite formation has
occurred from the interaction of so-
dium carbonate with aluminum sili-
cate, remaining free SiO,. This is the
reason that dawsonite, in the sites
where it is more abundant such as at
Komani of Puka, etc., is accompanied
by quartz.

< 410
50" LEGEND:
9
2, Rosnik's Neck KORABI ZONE
6—\ Kv - Kollovozi Unit (Sharri)

K;r7215b4P;ak Variscic Basement

< M-C Muhurr-Caja and

E Malésisa e Korabit subzone

=}

a 0 2 ‘ 7 Variscic Basement

% Mainly limestones with

2 [I=T=T=1 siliceous rocks

E Verrucan series

-4

% MIRDITA ZONE

Gj Gjallica Unit
Kérgishti E Mainly platformic limestones
INTERNAL DEPRESSION
Main hydrothermal mineralization GB
occurrences are marked with black dots o o0 o
Molasse
and corresponding numbers on the map

1. Kérgishti, 2. Pérroi i Banjave, 3. Vrenijti, 4. Dipjaka, OUTER ALBANIDES
5. Trojaku, 6. Varri i Sejmenit, 7. Stanet ¢ Preshit, <] Mainly d S
8. Burimet ¢ Izvirit, 9. Qafa ¢ Rosnikut, 10. Avdanica, ainly deposits of flysch,
11. Gurét ¢ Péllumbave. m evaporites, etc.

Figure 2. The geological tectonic map of the Kercishti — Qafa e Rosnikut area (adapted after
Hoxha & Kodra, 2020).
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In Kercishti i Siperm and all other ore
bearing deposits, typical secondary
alterations are: argillization, quarti-
zation, carbonatization, piritization,
baritization etc. In Kercishti i Siperm
and especially in other ore occur-
rences of Korabi (Stanet e Preshit,
Varri i Sejmenit, Burimet e lzvirit),
the investigated samples displayed
elevated amounts of gold, which in
certain samples reach amounts of 5
— 10 ppm. The Au —bearing ore de-
posits of realgar — orpiment of low
temperatures telethermal type are
known in the world as the Carlin —
type gold deposits (Nevada, Amer-
ica), which is currently the main Au
ore — bearing deposit in the world.
The gold ore deposits of this type are
in continuous prospection. There-
fore, all the ore occurrences from
Kercishti i Siperm to Qafa e Rosnikut,
in addition to the evaluation of sul-
fur, arsenic etc., should also be evalu-
ated for gold content in different
types clastic, sandy, conglomeratic
and limestone formations.

The new magmatism that is the
source of these mineralizations is still
unclear, not only in Vlora — Elbasan —
Dibra transverse fault, but also in oth-
er ore — bearing deposits along Shko-
dra — Peja transverse fault, where
mineralizations are more widespread
and more studied. Mineralizations
are located in Paleogene formations
and their formation is much younger.
Below are described the main ore —
bearing deposits of this region, the
link between them and the problems
of research and perspective.

Deposit of Kergishti i Siperm -
Kllobgisht

In the vicinity of the of Kercishti i
Siperm and Kllobgisht villages (Mu-
nicipality of Dibra), occurs the single
native sulfur deposit known so far in
Albania. Domestic and foreign au-
thors have studied the sector from
different viewpoints and levels. The
works carried out in 1984 — 1990
(Hoxha 1990) opened the perspec-
tive not only for sulfur mineralization,
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but also for the exploration for other
mineralizations of hydrothermal gen-
esis (Hoxha 2001). The geology of the
mineralized occurrences of Kercishti i
Siperm consists of Verfenian —Anisian
(T, = T,%), Tithonian — Cenomanian
(J, = Crm), Late Cretaceous (K °) and
h/flddle Eocene — Oligocene (7?) (Pg,’
— Pg,) aged deposits. The Quaternary
dep05|ts are quite widespread (Fig.
2) within the area. It is not excluded
the penetration of evaporites, which
may have complicated the geologi-
cal situation, but which have not be-
come an obstacle to the circulation
of teletherms in limestones, flysch
etc. The works carried out along the
extension of the mineral — bearing
ore, from the stream of Kercishti to
Pesoku stream over Kllobgishti, have
proven the continuity of mineraliza-
tions and show of their quantitative
and qualitative expectations (Hoxha
1999a, 2000, 2001).

Native sulfur mineralization

Initially this ore was evaluated only
for native sulfur exploration, so it is
the most studied. The main sulfur
— bearing cavity area is located on
the top of Santonian (K.°) carbonate
sequence, between the dolomitized
limestones that serve as its footwall,
and mainly dolomites at the hanging
wall (Hoxha 1999a, 2001). Miner-
alizations outside this area are spo-
radic and without practical interest.
The thickness of the productive area
varies from 20 to 30 m with 2 to 3
sulfur — bearing levels being outlined
inside the succession. The shape of
native sulfur bodies is determined by
the shape of the cavities in the area;
pockets, nests and lenses (Fig. 3) pre-
dominate. The thickness of the ore
body fluctuates from a few inches to
2 — 3 meters and the quality from 2 —
3%to50-51%S.

Yellowish — green crystalline sul-
fur, rarely sulfur mixed with barren
limestone and gypsum, amorphous
sulfur in layers of up to 0.5 m thick
and dusty sulfur between crystal-
line white limestones, can be distin-
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guished by naked eye. Black sulfur
also occurs, whose blocks consist of
black amorphous mineral from bi-
tuminous material mixed with gyp-
sum and limestone material. The
hostrocks of the sulfur bearing area
are mainly represented by dolomi-
tized limestones, dolomites, ara-
gonite, gypsum, anhydrite etc. Car-
bonates are coarse to intermediate
grained, porous and rarely even with
light — gray organic impregnations
filled with native sulfur taking the
leopardine appearance. The produc-
tive area is outlined with all its levels
and extends on about 700 m and 180
m in its dipping. There is no regular-
ity in the quantitative and qualitative
filling of cavities with native sulfur. In
karst caves where the filling with na-
tive sulfur is scarce, the development
of stalactites and stalagmites is well
observed.

The spatial elements of the karst
caves where the sulfur — bearing ore
bodies occur, coincide with their gen-
eral extension and dipping. The af-
ter-mineralization faulting is slightly
developed. We think that the native
sulfur mineralization was formed as
a result of the circulation of thermal
solutions through the cracks, pores
and caverns present in limestones,
where the tectonic line of the west-
ern edge of the object, where the
largest part of it is covered, has
controlled their circulation (Fig. 3).
The existence of carbonate caverns
in the formations of Santonian has
determined the later native sulfur —
bearing levels formed as a result of
the circulation of these solutions in
these spaces (Hoxha 1999a). Advanc-
ing with prospecting works should be
done westwards, towards the tec-
tonic fault, because it is right there

Kérgini W
—_—

Figure 3. Geological section in the native sulfur of of Kercishti i Siperm in the area of Magellara
(free scale; according to Hoxha 1999a, 2001): 1. Verfenian — Anisian formations (T,-T,?), mainly
marly — carbonatic and cherty — radiolarians; 2. Late Cretaceous (K *), maily limestones of shal-
low facies; 3. Clayey — sandy flysch of Eocene — Oligocene (?) (Pg,*-Pg.); 4. Tithonian — Cenoma-
nian clayey — carbonatic flysch (J,-K,°" ); 5. Tectonic contact between T, - T.? deposits on one side
and the Eocene — Oligocene (?), and the carbonatic ones of Late Kretaceous (K,*) on the other
side; 6. Zones with native sulfur and other mineralizations, mainly arsenic bearing sulfures, in
tectonic faults and interformational contact areas; 7. Quaternary formations; 8. Suggested di-
rection of teletherms; 9. Tectonic contact between Jurassic — Cretaceous deposits and the flysch
of Eocene — Oligocene (?); 10. Transgressive contact.
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where the solutions have circulated
and the rock cracks are expected to
be larger and more filled with native
sulfur. As new collectors for sulfur ac-
cumulation, we consider the younger
section overlain by the Cretaceous
limestones to the west. This section
is more unknown and there should
definitely have greater porosity than
it is near the tectonic fault zone. The
Verfenian limestones and especially
the sandstones — conglomerates of
“Luma Series”, as porous rocks, must
also have cracks near tectonic fault
and can be found in smaller depth in
the western part of the fault.

Other mineralizations

The prospecting working done af-
ter 1984 confirmed the presence of
several other mineralizations (Hoxha
19993, b). Near the cavity horizons
containing native sulfur, in gallery
no. 4 (Fig. 3), on their hanging wall,
cubic crystals of light green to color-
less fluorine occur. The presence of
halite, barite and celestine can also
been observed by naked eye. Min-
eralizations of scorodite, anabergite
and symplesite with dominant light
green color, as products of the decay
processes of the arsenic — bearing
sulfures, are also found.

Gallery no. 14 has confirmed the
presence of arsenic — bearing sul-
fur mineralization at the transgres-
sive contact of Eocene — Oligocene
(?) flysch with Santonian limestones
(Fig. 3). In some surface prospectins
in the evaporites, the three groups
of constituent minerals have been
observed. At the contact of Eocene
flysch with Santonian limestones,
where a black to gray — blue clayey
horizon (Ndojaj 1958) is observed,
the presence of vanadium and se-
lenium has been detected through
chemical analyses. Also, at the begin-
ning of the section of the Santonian
limestones, zinc — sulfur mineraliza-
tions occur. In the gallery no. 8, which
has interrupted the most qualitative
area of arsenic — bearing sulfures
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found to date in this ore (Fig. 3), in a
block of limestones of Santonian age,
in addition to realgar — orpiment, the
mineral dawsonite, displaying white
color and radial structure was found,
all together filling the existing cracks.

The mineralization represented by
realgar and orpiment is among the
most widespread after native sul-
fur, in the investigated area (Hoxha
1999a). The arsenic sulfures are
the main mineralization in this ore,
which has also been found in the
limestones of Santonian, but not in
the same amount as in the Eocene —
Oligocene (?) flysch and in the block
found on the slope occurrences near
gallery no. 8, as described above. The
prospecting works along the dipping
of the ore body have confirmed these
mineralizations, with a qualitatively
and quantitatively increase in com-
ponents. Not only the mineralization
of native sulfur and arsenic sulfures,
but also other precious mineraliza-
tions such as gold, etc. are of more
interest for their evaluation. Towards
the depth, in the western direction
towards the field of Magqgellara, the
perspective is open. It is assumed
that these mineralizations are relat-
ed to the hydrothermal activity of a
new post Eocenic magmatism associ-
ated with tectonic faults which have
controlled all other mineralizations
encountered in the region. The pres-
ence of arsenic, fluorine, dawson-
ite allow us towards the analogy of
these mineralizations with the ones
found at the contact of the Cukali
tectonic zone with other areas, such
as Komani, Brazhda (Dukagjini) etc.

In all, the directions for the prospect-
ing of mineralization in this ore body
should be seen related to the new
post Eocenic — Oligocenic magma-
tism (?) not only here, but in all the
areas where manifestations of this
type, with hydrothermal (telether-
mal) origin are documented.
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Mineralization
Kastrioti

in Peshkopia and

At about 17 km from Kercishti i
Siperm area, beginning from Perroi i
Banjave up to the gypsum Quarry of
Vrenjti, several occurrences of sul-
fures of arsenic ore — bearing bodies,
are observed (Hoxha 19993, b).

Mineral occurrence of Banja
On the right flank of the stream

Perroi i Banjave (Peshkopia), near
the outflow of the thermal waters’

springs, at the contact of the evapo-
rites with the Eocene — Oligocene
(?) flysch, mineralizations of arsenic
— bearing sulfures occur. No pros-
pecting works have been done here.
Unlike the arsenic sulfur mineral-
ization found in the gallery no. 8 in
the Kercishti i Siperm ore, here it is
located near the evaporite — flysch
contact, compared with the arsenic
sulfur disseminations found only in
flysch. A few meters away from the
ore body, cold abundant sulphydric
water springs are present.

Peshkopia
-

YW

7 N\ 7 N\

Figure 4. Mineralization of Banja ore (free scale; according to Hoxha 2001): 1.
Evaporites of Permian- Early Triassic of Dibra unit; 2. Eocene — Oligocene (?) flysch
formations; 3. Contact of evaporitic diapirs; 4. The area where the arsenic sulfures
disseminations occur are with circles and mineralizations are reflected in red and
yellow; 5. The intrusion direction of the arrival of teletherms; 6. Deluvial and pro-

luvial formations.

Mineral occurrence of Bahutaj

Bahutaj Mineral occurrence is lo-
cated about 250 m northeast of the
village of Bahute, near the stream of
the same name. Mineralization is dif-
ficult to be observed within the rock
formations, like fine disseminations
and it occurs on the left flank of the
stream flow, where it emerges from
the evaporites, at their contact with
the Eocene-Oligocene (?) flysch. It
can be considered a small mineral-
ized outcrop of importance regarding

the continuation of mineralization.
It is represented by arsenic sulfures,
mainly by realgar and orpiment, with
typical orange and yellow colors. The
section of the Bahutaj ore is in the
same geological position as that of
Perroi i Banjave. So far, no evaluation
workings have been carried out.

Mineral occurrence of Vrenjti
In 2013, during the opening works

for evaporites’ exploitation in in the
quarry of Vrenjti, at the diapiric con-
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tact with the Jurassic — Cretaceous
and Eocene-Oligocene (?) flysch, fine
disseminations of sulfure mineraliza-
tions, have been observed.

Since all three formations collided
there (Fig. 5), the geological situa-
tion is complicated. The Eocene —
Oligocene (?) deposits are overlain
tectonically by the earlier flysch, but

along the extension of the area, the
overthrust tectonic relationships are
clearly evident. This mineralization is
represented by arsenic — orpigment
sulfures. Fine realgar disseminations
can be distinguished only by lens.
This ore can be also considered a
mineralized outcrop of small size, but
with the importance for the continu-
ity of mineralization.

Vrenjti
-

SN N\ N\ y
N7 N\ N\ y

Figure 5. Mineralization of Vrenijti (free scale; according to Hoxha 2001): 1. Evapo-
rites of Permian — Early Triassic of Dibra unit; 2. Jurassic — Cretaceous flysch forma-
tions, with clayey — marly composition; 3. Overthrust tectonic contact; 4. The area
where the arsenic sulfures disseminations occur; 5. Flysch formations of Eocene —
Oligocene (?); 6. Diluvial formations; 7. The direction of teletherms arrival; 8. Con-

tact of evaporitic diapirs.
Mineralization in Sllova

In this area, hydrotermal mineraliza-
tions occur on a considerable exten-
sion, from Trojaku to Dipjaka up to
Malesia e Grames where the ore —
bearing of Varri i Sejmenit crops out

(Fig. 1).
Mineral occurrence of Dipjaka

This mineralization (Fig. 6) is repre-
sented by two outcrops, one located
in the eastern part, of about 200 m
long and 45 m wide, and the north-
western one, of around 80 m long
and 30 m wide. They have compli-
cated tectonic and structural geol-
ogy. Over the years, prospecting — as-
sessment works have been carried
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out in these areas. The location of
the mineralization in this ore — bear-
ing deposits is considered in different
ways, compared to the previous re-
searchers (Premti 1971). This study
considers that the tectonic planes
between the Jurassic — Cretaceous
flysch and Eocene — Oligocene (?) fly-
sch, or between the latter and evap-
orites, are the most promising sites
where the mineralization should
be expected (Hoxha & Alliu 1979;
Hoxha 2001; Hoxha et al. 2014). It is
considered that the arsenic sulfures’
mineralization is mainly associated
with the Late Jurassic — Lower Creta-
ceous clayey — silty and marly schists
deposits, dark gray sandstones and
serpentinites involved by tectonics
during powerful overthrusts.
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Mineralization occurs in weakened
zones, near the overthrust plane of
Jurassic — Cretaceous flysch on the
Eocene — Oligocene (?) flysch, on the
both flanks of the tectonic plane,
where the rocks appear destroyed
and with numerous cracks, filled by
it in small rims, veins and pockets.
The outcrop of the mineralized area
is clearly distinct by the contrast of its
variety of colors from red, brown to
black, green to yellow, green to black,
white, gray, etc. which indicates the
presence of oxidation zones of sev-
eral minerals, so the teletherms have
been rich not only with arsenic’s sul-
fures (where As varies from 0.1 % to
16.52 %), fact which increases the
interest to study for other elements
of hydrothermal — telethermal origin.

The analyses have shown that in ad-
dition to arsenic, there are also indi-
cations of Ni, Co, Cu, Cr etc. The min-
ing works passed through the Eocen
— Oligocene (?) flysch and entered
the evaporite, has not crossed min-
eralization in contact but, in other
workings, the mineralization occurs

in the flysch, as well. In the miner-
alized zone there are talc — bearing
schistous serpentinites of gray to
white colors, highly friable. Talcifi-
cation is the result of later changes,
while serpentinization is due to tec-
tonic processes. Carbonated serpen-
tinites are found, dark gray to black
in color and quite compact.

The carbonatization process is re-
lated to the subsequent change of
serpentinites due to the effect of the
CO2- rich hydrotherms. In the cracks
of the carbonatized serpentinite
rocks, and within the rock mass itself,
mineralizations of the arsenic sul-
fures (realgar — orpiment) occur, like
thin spots and disseminations, and
rarely nests. In some works, there
are present also the following: man-
ganese from 5.03 to 12. 44 % MnO,
iron (in the form of hematite and
iron hydroxides) from 2 to 4 - 5 %
Fe, and 70 — 85 % SiO, (Premti 1971).
The content of the uséful elementsin
the mineral zone varies from tenths
of percent to 16.52 % As, and gold in
tenths of ppm.
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Figure 6. Geological section in the Dipjaka ore (according to Hoxha 2001; free scale): 1. Dibra
unit evaporites; 2. Clayey — carbonatic Eocene - Oligocene (?) flysch; 3. Serpentinites; 4. Clayey

— carbonatic Jurassic — Cretaceous flysch; 5.

Quaternary formations; 6. Suggested directon of

teletherms arrival; 7. Area with arsenic sulfur mineralizations; 8. Tectonic contact of Jurassic —
Cretaceous flysch overlaying the Eocen — Oligocene (?) flysch; 9. Contact of evaporitic diapirs.
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Mineral occurrence of Trojaku

It is located south of the village of
Trojak, under the Topuzi stream (Fig.
7). It consists of red bedded radiola-
ritic limestones with sparse pelagic
bivalves. Above them, gray — white
biomicritic limestones with small cri-
noids and crossed by the diagenetic
calcite cracks occur. The limestones,
on the surface, appear destroyed
and with a breccia appearance, due
to the numerous cracks that run
through them, in which arsenic min-
eralization is found and the presence
of realgar - orpiment is visually no-
ticeable. In an open prospecting well,
the mineralization increases in quan-
tity and quality towards the depth.
The geological situation is compli-

cated because the mineralization is
located near the tectonic contact
of the Palaeozoic formations on the
flysch. Along the stream, it is easily
observed an oxidation area which is
similar to the ones of the other ore
deposits, where reddish, yellow and
gray colors predominate. It is sug-
gested that the mineralization should
be linked to the teletherms that have
circulated through the overthrusts
sliding planes. In this case, the slid-
ing planes of the overthrusts of the
Palaeozoic formations over the Juras-
sic — Cretaceous flysch and of this lat-
ter one, on the Eocene — Oligocene
(?) flysch, would be of interests for
further investigations (Hoxha et al.
2014).

N
Trojak Village
--—

55

Figure 7. Geological section of Trojak ore (according to Hoxha 2001; free scale): 1. Undivided
Palaeozoic formations; 2. Red radiolarite limestones, recrystallized biomicritic limestones; 3.
Tectonic fault; 4. Mineralized area with arsenic sulfures; 5. Shallow mining well which has inter-
sected arsenic sulfur mineralization; 6. Clayey — sandy flysch formations.

Mineral occurrence of Varri i Sejme-
nit

It occurs in a complicated tectonic
situation, affected by the diapirism
of the gypsum that has brought up-
wards from the depth fragments
of rocks of different ages. The geol-
ogy consists of evaporites, flysch
deposits of J.' = Cr,", serpentinites,

70

massive limestones, clayey to silty
schists, graphitic — sericitic schists
with quartz grains and veins and the
flysch deposits of Eocene — Oligocene
(Fig. 8). Arsenic mineralization occurs
in rocks of different ages, but mainly
in the limestones of Jurassic — Cre-
taceous flysch, like irregular spots,
veins and disseminations of realgar
and orpiment. Above the gypsums,



Bul. Shk. Gjeol. (Nr. 1/2024)

Hoxha V., Alliu .

there are also biomicritic limestones,
cherts, biomicritic carbonate and
sericite — chloritic schists and coarse
grained amphibolic gabbro. It is of
interest the fact that, along this in-
terval, there are gossans and rare re-
algar — orpiment disseminations that
indicate the presence of sulfur min-
eralization. In fresh sample, prismatic
crystals of red color and radial needle
yellow crystals are observed. These
mineralizations occur along the lay-
ering planes of limestones. It is also
present the typical association for
the telethermal ore deposits such as:
Sb=0.02-0.15%, Pb=0.002 %, Sn

=0. 0003 - 0. 0004 %, Ga = 0. 0005 %,
Ag = 0. 00002 % and Mo = 0. 00015
%. The data obtained by the samples
collected from the prospecting works
indicate for an ore zone, longer than
350 m long, with up to 5.4 % As and
up to 7.5 ppm Au. These two ele-
ments are present throughout the
entire oxidation zone, but in differ-
ent values Mineralization is mainly
located in the formations of Jurassic
— Cretaceous flysch, being the main
screen for teletherms. The Jurassic —
Cretaceous flysch overthrust on the
Eocene — Oligocene flysch (Hoxha et
al. 2014).

0.34 gr/ton Au
0.28 gr/ton Au
7.5 gr/ton Au 2.69 % As
0.86 % As
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Figure 8. Geological section of Varri i Sejmenit ore (according to Hoxha 2001): 1. Dibra unit
evaporites; 2. Clayey - sandy flysch formations, Eocene-Oligocene (?); 3. Arsenic mineralization
area (red and yellow colors); 4. Jurassic - Cretaceous flysch; 5. Serpentinites; 6. Quaternary
formations; 7. Tectonic contact of the Jurassic-Cretaceous flysch over the Eocene-Oligocene (?)

flysch; 8. Suggested direction of the teletherms arrival; 9. Contact of evaporitic diapirs.

Mineralization in Malesia e Korabit

Mineral occurrence of Stanet e
Preshit

On the surface, the mineralized area
has the appearance of a weak iron-
bearing cupola zone with yellow, red
to brown and white colors. The area
is located inside the overthrust line of

the T formations on the Pg, flysch
(Fig. j The mineralized area itself
is represented by rocks intensively
altered due to tectonics and hydro-
thermal activity and tectonized due
to diapirization. Generally, all rock
lithologies are affected by quartziza-
tion and carbonatization. Mineraliza-
tion is represented by realgar and
orpiment which occur like dissemina-
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tions, spots and veins in rock cavities.
Marcasite occurs like fine grains and
rarely spots and veins. Subsequent
studies (Kodra et al. 1986; Hoxha et
al. 2007; Hoxha et al. 2009; Hoxha et
al. 2011; Hoxha el al. 2014) indicate
that these ore deposits should not be
seen only as an arsenic occurrence,
but more as a complex.

Though very rare, it’s worth men-
tioning the higher Au values from 5.6
-11.59 gr/ton and Sb up to 0.06 %, Sn
up to 0.006 % (in one case up to 0.21
%), Mo up to 0.0006 %. It cannot be
excluded the presence of Be and Ba
that are not analyzed and the pres-
ence of Hg in the soil samples. This
entire set of elements speaks of the
presence of low-temperature hydro-
thermal mineralizations of practical

Stanet e Preshit
-~ =

interest, where arsenic stands out as
a strong indicator of these sources.

It is also worth mentioning that the
prospecting works performed later
(Hoxhaetal.2012; Hoxha et al. 2014),
have found the continuation of the
mineralized zone towards depth,
visually represented by realgar, or-
piment, pyrite and less frequently
fine disseminations of chalcopyrite,
where the chemical analyzes give: As
up to 10.17 %, Au up to 1.04 gr/ton,
Fe,0, to 18 %, MnO up to 0.5 %, Cu
eté. The thematic works carried out
suggest some promising data for Au
content, where the sample with 2.62
gr/ton Au can be mentioned. The
samples were collected at the sur-
face of the outcrop from the ore zone
(Hoxha et al. 2014).

Gjipsi i Kelles

Figure 9. Geological section of the Stanet e Preshit ore (Hoxha 2001): 1. Evaporitic formations of
the Dibra unit; 2. Clayey — chlorite — sericite, clayey — sericite, silty — quartzitic, siliceous microcrys-

talline, carbonatic schistous formations of T -T.

1

3. Flishoidal formations of Eocene-Oligocene age

( ?); 4. Brown altered rocks, in contact with gypsum; 5. Overthrust tectonic contact; 6. Mineralized
area with red and yellow arsenic sulfures; 7. Euvial — deluvial formations; 8. Suggested direction of

teletherms arrival; 9. Contact of evaporitic diapirs.

Mineral occurrence of Qafa e
Rritheve

It lies 500 m west of Stanet e Preshit
ore — deposits and it’s considered by
us as its continuation, although the
bedrock is covered by new clastic de-
posit, mainly moraine clasts depos-
its. The mineralization is located at
the contact of the gypsum with other
rocks represented by the clayey —
cherty — quartzous schists, mainly of
Middle — Late Triassic and of Eocene

72

— Oligocene (?) ages. The results of
the works indicate the presence of
the sulfure mineralizations of As and
Cu, Fe-Mn oxides etc.

Mineral occurrence of Burimet e
lvzirit

This mineralized occurrence is locat-
ed on the overthrust sliding plane of
the Ordovician deposits on the Trias-
sic ones, while the later overlay on
the Jurassic — Cretaceous deposits
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(Fig. 10). The area is represented by
limestones with malachite and azur-
ite spots and galenite crystals, where
spectral analysis gives more than
1 % Pb, 0.01 % Sb and 0.025 % Cu;
quartzization limestones with mala-
chite spots and many pyrite crystals,
where spectral analysis shows the
presence of Cu, Zn, As and Pb in small
guantities; quartz with massive py-
rite and chalcopyrite disseminations
where the analysis gives Fe = 20 %,
Cu =0.05%, Zn = 0.17 %, As = 0.04
%, Pb = 0.013 % (Kodra et al. 1986).
The simultaneous presence of some
elements (especially As and Pb) indi-
cates that the overthrust plane is a
pathway for the circulation of hydro-
therms. Even the radiometric works
carried out (Nasi & Dogjani 1980),
show that just precisely in the over-
thrust of the Ordovician — Silurian
(O-S) rocks on the Triassic — Jurassic
massive limestones, there are anom-
alies of up to 28 y (uUR/h — Microrent-
gen per hour) with uranium content
up to 0.015 % and emanation abnor-
malies up to 66 eman (1 eman = 2700
Bg/m3). It is also said that radioac-
tive minerals are associated with

Au, Ph, Cu

Pb, Cu, As, Sb, Fe, Mn, Zn

Pb, Cu, As, Au

other minerals of hydrothermal ori-
gin such as those of the arsenic sul-
fures, malachite, etc. In some surface
works, arsenic sulfur mineralizations
are found in a zone around 20 m long
and 2 m thick. The mineralization is
represented by dots, spots and veins
of realgar and orpiment which fill the
rock cavities.

Visually, the arsenic content exceeds
5 %, while chemical analysis gives Cu
=0.03-0.29 %, Zn = 0.02 - 0.03 %,
Fe=2.7-4.46 %, Mn=0.28 - 0.42 %,
Au = 0.61 - 1.4 gr/ton. In galery no.
1 the spectral analysis shows the fol-
lowing: Pb=1%, Cu=0.3 %, As=0.5
%, Sb = 0.05 %, Mn = 0.23 %, Mo =
0.005 %, V = 0.025 % and Fe = 2 %.
Whereas from the chemical analysis
the following values were document-
ed:Cu=0.4%,Pb=0.77%, Fe =3 %,
and Mn = 2 %. Here were recorded
intervals with various values, such as:
Cu =0.45 %, Au = 0.7 - 0.82 gr/ton,
rarely up to 1 gr/ton, As up to 3.7 %.
In gallery no. 8 in lzvir, the mineral-
ization of realgar and orpiment is in-
tersected in the interval 226 m — 227
m (Hoxha et al. 2014).
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Figure 10. Geological section of the Burimet e Izvirit ore (according to Kodra et al. 1986; Hoxha 2001,
Hoxha et al. 2014): 1. Clayey — siliceous — sandy — quartzous schists; 2. Clayey — phyllite schists with
veins of sulfur mineralization; 3. Thick layered to massive marbled limestones; 4. Clayey — phyllite
— sericite schists of 0-S; 5. Quaternary slope formations, Q; 6. Clayey — carbonatic flysch of J,*-K " ;
7. Overthrust tectonic line of the Malesia e Korabit and Muhur Caja unit on the formations of East
Krasta; 8. Overthrust tectonic line of the Kollovozi unit on the Malesia e Korabit and Muhur Caja
units; 9. Granosienites of Bjeshka e Shehut thought to be in depth; 10. Existing and supposed sulfur
mineralizations.
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Mineral occurrence of Kepi i Stogjit

It is located about 350 m east of
Shpellasi and extends on about 70
m. It represents a clayey — silicous
lens with spots and pockets of iron
— manganese mineralization, located

Az.=175°
e

Thickness =2 m
(Mn, Fe, Cu, Zn)

between the limestones of the Kora-
bi formation (T2-T3; Fig. 11), where
MnO in some cases reaches values
of 36.9 % and Fe = 12.3 %. Besides
the iron — manganese mineralization,
several elements such as Cu, As, Pb,
Ga, Ni, and Co were detected.

Y = 4459300 /\/‘/1-—(\

Figure 11. Geological section Kepi i Stogjit ore (according to Hoxha 2001; free
scale): 1. Medium to thick bedded limestones; 2. Mineral zone; 3. Cherty —ra-

diolarians schists.

Mineral occurrence of Shpellasi

It lies east of the Burimet e lzvirit
ore — bearing deposits. It represents
a lens of clayey — radiolarians schists
of variegated colors, with dots, spots
and pockets of iron — manganese
mineralization, with a thickness of
about 2 m, localized within the lime-
stones of the Korabi deposits of T-T,
age (Fig. 12).

Az =90°

Thickness =2 m
Fe, Mn, Cu, Zn, etc. ' [

/ {{Lxr_ S .

What is important to this occurrence,
are not only the major concentra-
tions in some cases of iron — manga-
nese mineralization (MnO = 44. 98 %
and Fe 0, =42.3 %), but the presence

of Cu, I’Dba, Zn, As etc. This association

indicates the hydrothermal nature of
the ore and presents a perspective
towards depth.

Horizon 1560 m

Figure 12. Geological section of Shpellas ore (after Hoxha 2001; free - scale): 1.
Mineralized area; 2. Clayey — cherty — radiolarians sand less carbonatic schists.
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Mineral occurrence of Stanet e Ali
Jakupit

It occurs at the beginning of Rrafshi
i Korabit in the Rebi area. It is lo-
cated in the lower part of the T -T,
Korabi Limestone formation, within
a large siliceous-radiolarite argilla-
ceous shale lens (Fig. 13). Within it,
a limonitized zone with very fine sul-
fide mineralization is encountered.
The ore body is represented by iron
— manganese clayey schists. The zone
looks like a typical cupola for sulfure
mineralizations. Under microscope,
the presence of hematite, iron hy-

Az. =120

droxides and pyrite were observed.
The content of Fe ranges from 2 to
40 % and the one of Mn reaches 6 %.
Also, in this ore body, relatively high
values of Cu, Zn, and As in abnormal
guantities that are characteristic of
hydrothermal origin mineralizations
were found. Draws attention the
presence of Zn = 0.2 %, Cu =0.16 %,
As =0.26 %, Au up to 1.41 gr/ton as
well as Pb, Ga etc. In some works, the
content of Fe ,0, reaches to 60 %. The
mineral occurs in the form of lenses
among radiolarite shales up to 4.5 m
thick and extending 25 m.

Figure 13. Prerje gjeologjike né shfagjen e mineralizuar Stani i Ali Jakupit
né shkallé té liré (sipas Kodra et al. 1986 dhe Hoxha 2001): 1. Gelgeroré
biomikrosparitiké 2. Rreshpe argjilore, argjiloro-klorit-sericitike, vende-
vende radiolaritike 3. Rreshpe argjilore me mineralizim hekur — mangani.

Mineral occurrences of Rrafshi i Ko-
rabit

There are four ore — bearing bodies
that occur one after another in the
sector from Pojata e Ali Jakupit, in
Rrafshii Poshtem i Korabit, to the for-
mer Summer Border Post in the Rraf-
shi i Sipérm i Korabit. They lie within
the carbonate formation, in the pack-
age of the tufogenous schists with
limestones and in the upper lime-
stone package of T.-T, age (Fig. 14).
They have almost the ‘same mineral-
ogical, elementary and geochemical

composition. Mineralization occurs
at several levels within the section,
but in some cases, from one ore body
to another, the continuity of miner-
alization is observed. Analyses show
that the elemental contents are Fe
up to 30%, MnO up to 27% and el-
evated contents of Cu up to 0.6%, Zn
=0.03%, Ga = 0.001%, Sn = 0.0003%,
Pb = 0.035%, Mo = 0.1%, As over 1%
and Au 1 gr/ton.

Of interest in these occurrences is

the presence of numerous malachite
and azurite flakes that are placed
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in thin cracks of limestones, associ-
ated or not with manganese miner-
als (pyrolusite-psillomellan) and iron
minerals (from hematite and its hy-
droxides), but always near them. The
microscopic study showed that there
is a series of sulfur minerals such as
malachite, azurite, chalcopyrite, cov-
eline, bornite, pyrite, arsenopyrite,
and tenantite.

Manganese minerals and malachite

Az.=1700
—_—

e

and azurite occur like colouring spots
and thin veins within the rock. In
these bodies the it was noticed the
lack of Pb, Zn, and Sn. All ore bodies
are ranked throughout the overthrust
line of Ordovician deposits above the
Triassic ones, which has served as a
suitable channel for the circulation
of hydrotherms that in turn have ac-
cumulated the useful chemical ele-
ments in the cracks of the host rocks
forming ore bodies.

Az, Cu, Ba, Be, Fe, Mo, Au -~ !

Figure 14. Geological section Rrafshi Korabit ore (after Kodra et al. 1986, with improve-
ments from Hoxha 2001, Hoxha et al. 2014; similar to the Boita Bihor ore deposit in Ro-
mania): 1. Granosienite; 2. Ovethrust tectonic line of the Kollovozi (O-S) unit on the Unit
of Muhurr - Caja and Malesia e Korabit (T,>-T,'); 3. Supposed zones with development
of the mineralization (skarns), 0-S-clayey-phyllitic-sericitic schists, T,>-T.* thick bedded to

massive marbled limestones.

Mineral occurrence of Qafa e Rosh-
nikut

Works carried out by Kodra et al.
(1986) treat it as a promising mineral
occurence, not only for arsenic. The
mineralization is located in a tectonic
zone that constitutes the plane of the
overthrust of Kollovozi subzone over
that of Malesia e Korabit and Muhurr
— Caja units, with a width of about
40 — 50 m (Fig. 15). The ultramafic

rocks present here are highly altered
and, in some places, they change to
schists (serpentinized peridotites,
carbonatized and chloritized serpen-
tines to intensely altered rocks). The
arsenic mineralization is found in the
form of dots and spots, mainly in
serpentinites, as well as in nests and
veins and the chemical analyzes indi-
cated elevated As contents. Based on
the existing works, it was recorded
the presence of a variety of elements
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such as: Cu (up to 2 %), Au, Sb, Pb,
Ag, Cd, Co, W, Mo etc.

The latest studies done on this oc-
currence (Hoxha et al. 2014), based
on the chemical analysis results ob-
tained from wells and channels, have
recorded high content of Cu up to
2.26 %, Au to 7.65 gr/ton, Ag to 0.3
gr/ton, Sto 5 %, as well as the pres-
ence of Sb, Pb, Zn, Co etc. These ac-
companying elements clarifies the
nature of the soil abnormalities, de-
spite the fact this is a small surface

Az = 1807

ore outcrop and is “masked” miner-
alization. This is a low temperatures
hydrothermal mineralization ore that
has favorable geological conditions
to develop in depth.

In this specific case, for the geo-
graphical position of the occurrence
itself, Piramida Nr. 2 serves only as
a safe guide for the deep explora-
tion of the mineralization in question
towards the west (Rrafshi i Korabit),
and across the border, towards the
east (Hoxha et al. 2014).

Figure 15. Mineralization of Qafa e Rosnikut or Piramida Nr. 2 (according to Kodra et
al. 1986, with improvements from Hoxha 2001; Hoxha et al. 2014): 1. Sandy and quartz
— sericite schists of O-S; 2. Bedded to massive limestones with gray colored chert inter-
calations; 3. Ultramafic rocks. Serpentinized peridotites, chloritized and carbonatized ser-
pentinites, serpentinite schists, intensely chloritized and carbonatized rocks, carbonatic
schists with realgar dots and spots; 4. Bedded limestones with cherts. Quartzized car-
bonates with As sulfures; 5. Diabasic agglomeratic lavas (according to Kodra et al. 1986,
Hoxha 2001 and Hoxha et al. 2009); 6. Piramida nr. 2 border, between Albania and North-

ern Macedonia.

Mineral occurrence of Avdanica

This occurrence is located in the up-
per part of Bjeshka e Preshit, in a
limestone belt with nodal appear-
ance, with slight recrystallization,
as part of limestone formation and
schists with volcanics of Stanet e
Preshit (T, ).

The mineralized area contacts on
both sides with granite rocks. The
iron mineralization occurs in the
joints like thin veins and nests (Fig.
16). Near the occurence it was ob-

served iron — manganese mineraliza-
tion. The main ore mineral is hema-
tite (rarely muscovite) with spotty
— veiny, veiny, micro — breccia, dis-
seminated and collomorphic struc-
tures and fine grained to disperse
textures. Iron is found in the form of
iron hydroxides and pyrite spots. The
Fe content ranges from 0.4 to 42.6
% and sometimes more. The manga-
nese content is up to 5 % Mn and it
is represented by pyrolusite which al-
ways found together with hematite.

The study of the polished sections
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shows, in addition to pyrite, scarse
disseminations of native copper.
Chemical analyzes also show rela-
tively high values of up to 1.3 % Ba,

Az, =450

Be up to 0.002 %, Cu up to 0.15 %
and the presence of Ge, Ga, Zr, Ce,
Zn, Pb, Ni, Co, Sn, As, Mo, W etc.

Figure 16. Geological section of Avdanica ore (according to Kodra et al. 1986,
improvements according to Hoxha 2001, Hoxha et al. 2014): 1. Biomicosparitic
limestone slightly recrystallized; 2. Clayey — sericitic, carbonatic — chlorine — ser-
icitic, with carbonatic interlayers and lenses (contact facies); 3. Granosienite; 4.
Biomicosparitic limestones with Fe — Mn mineralization; 5. Hematite — manganese

mineralization.

Perspective of hydrothermal miner-
alization in the area

At a first glance, all mineral — bearing
deposits seem separated from each
other, while regarding the geological
context of the region, turns out that
these mineralizations have common
features. Data obtained from the
works carried out in different parts of
the region (Kodra et. al. 1986), as well
as works done within the framework
of the former geological expedition
of Peshkopia in the 1984 — 1997 time
interval (Hoxha et al. 2007; Hoxha
et al. 2011), not only deepened the
results and increased the number of
new ore bodies, but also identified a
series of metallogenic features that
open up research prospects especial-
ly for a low — temperature hydrother-
mal activity, which is documented in
mineralized bodies and geochemical
anomalies expanding above the lim-
its of the their know extension.

At the contact of the Kollovoz unit
with the Muhurr — Caja unit and
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Malesia e Korabit, and at the later’s
contact with other units, some dis-
tinctive features of hydrothermal
mineralization are documented. The
elementary assocation represented
by As — Pb — Cu — Au — Hg — Ni — Co,
is characteristic for low tempera-
tures hydrothermal mineralizations.
This association is not always found
complete in different parts of the re-
gion, but this should be explained by
the fact that different sectors have
their own geological features such
as structural, tectonic, rock affinity
to assimilate hydrotherms, distance
from mother source etc.

However, in this range of elements
draws attention the presence of ar-
senic which is the most important in-
dicator element for further research,
both for it and other elements, such
as Au, Cu, Pb etc. This is also con-
firmed by the fact that during the
exploitation works, there have been
found cases with higher content of
useful components, both from the
collected samples in the outcrops
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of the ore — bearing mineralizations,
and the ones of the underground
works, in depth, such as: Cu=2.26 %
in Qafa e Rosnikut, Cu =0.5 %, Mo>
0.1%,As=1%,Ba=0.1%,Sb=0.06
%, Pb> 1 %, Au = 1.44 - 2.4 ppm in
Rrafshi i Korabit, As =7 %, Au =5.5 -
11.7 ppm, Sb =0.3 %, Sn>1 % in Sta-
net e Preshit; As up to 5.4 %, Au up to
7.5 gr/ton in Varri i Sejmenit, and so
can be continued with Trojaku, Dip-
jaka, Kercishti etc.

All these cases point to the need to
search for ore bodies at depth, for
these elements, etc. Mineral compo-
sition and mineral associations sug-
gest the need for detailed mineralog-
ical studies, to reflect the presence of
other potential minerals. According
to the existing records the following
minerals can be mentioned: pyrite,
realgar, orpiment, hematite, copper
compounds with As and Sb, and less
often galenite, chalcopyrite, native
copper etc. This can be clearly ob-
served in some ore occurrences that
have been described above.

The various lithologies of the bed-
rock are another distinctive feature,
so that for some ore occurrences
it can be judged as such even at an
uncomfortable distance, as they are
located between the highly altered
formations until the loss of their pri-
mary features characterized by clay,
silication, quartz, carbonate, chlori-
tization and piritization. These data
constitute an important factor for
clarifying the metallogeny of the Ker-
cishti — Qafa e Rosnikut region.

At the same time there are other
metallogenic factors favorable for
the possibility of mineral concentra-
tions with economic benefits. This
is for some of the ore — bearing de-
posits such as: Avdanica iron, Pb — Zn
mineralizations in the region, which
might be related to granite rocks out-
cropping in the region, which may
have served as a source of hydro-
therms. Based on geological features
it turns out that felsic intrusions are
younger than the surrounding rocks

(at least after Triassic) because they
interrupt them. Of course, in — depth
studies are required to clarify their
metallogenic potential and conse-
quently their mineralizing ability.

The tectonic — structural factor was
favorable to the presence in the re-
gion of the thrusting structures and
the gypsum diapirism, which have
created conditions for the circulation
and ore formation. The powerful tec-
tonic overthrust planes, also serve as
a channel for the circulation of the
hydrotherms and, on the other hand,
as well as their traps, where the over-
lain part serves also as a screen.

From what was said above about the
mineralization of the region in ques-
tion, the presence of ore occurrences
near tectonic lines, whether they are
overthrust etc. or diapirism (contact
of gypsum with surrounding rocks).

As an illustration, we mention the
overthrust from the Tomb of Man in
the lzvir Springs to Piramida No. 2 in
the Rosnik Pass, where the Ordovi-
cian formations of the Kollovoz Unit
overthrust the Triassic carbonate-
stratified formations of the Muhurr-
Caja Unit and the Malesia e Korabit.

Previous researchers (Kodra et al.
1986), have based their assumptions
on the analogy with an ore deposit in
Romania where the only difference
is that there is a low — temperature
association, but this can be explained
by the fact that the ore occurrences
in Albania might be located far or
very far away from the parent source
(erosional section), that is, to ac-
cept the mineralization connection
to granite and its location into the
depth.

It should be said that the native sul-
fur, strontium, thermal waters min-
eralizations can be related to the
gypsums, considering these as sup-
ply factors for the mineralization in
guestion.

Hydrothermal mineralizations (such
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as iron, polymetales) are associated
with granite, while hydrothermal
mineralizations (telethermal) are as-
sociated with overthrusts as a pas-
sage channel for teletherms and re-
gional controlling tectonic factors.
Some of the mineralizations were
suggested to be related to granosi-
enite formation, and those which are
thought to be linked to overthrusts,
especially in the Mali i Korabit region,
where several ore bodies are found
close to each other, they were con-
nected to two mineralizations phas-
es.

CONCLUSIONS

Summing up, it can be concluded that
the main perspective of hydrother-
mal mineralization, is in the main ore
deposits of Kercishti — Qafa e Rosni-
kut region, in the sector from Pirami-
da no. 2 (Qafa e Rosnikut) up to Varri
i Njeriut, and in the Burimet e lzvirit
ore. Another important direction for
the search for mineralizations associ-
ated with overthrusts or gypsum dia-
pirism as a favorable factor, are the
ore deposits of Stanet e Preshit, Varri
i Sejmenit, Trojaku, Dipjaka, Perroi i
Llixhave, Kercishti etc. Generally, the
future exploration for these mineral-
izations should be oriented along the
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ABSTRAKT

Shkémbinjté intruzivé té zonés Moravé - Mali i Kug (Qarku Korgé) ofrojné njé met-
alogjeni interesante mineralesh té dobishme metalore (Fe, Ni, Cu, Cr) e jo metalore
(asbesti, magnetiti, talku etj). Pikénisja i kétij artikulli ka gené nevoja e pércaktimit
té zonave dhe shfagjeve té reja (né perspektivé) té mineralizimeve té hekur - nikelit,
bakrit, kromit, asbestit, talkut, dhe pérqéndrime té mineralizimeve té elementeve té
tokave té rralla né lloje té ndryshme shkémbore. Ky artikull jep njé pasqyré té qgarté
mbi perspektivén e zhvillimit té métejshém té kétyre mineralizimeve dhe pércaktimin e
zonave me interes pér kérkim zbulim. Réndési vecanérisht ka bakri dhe lokalizimi tyre
né formacionet vullkanogjene, kromi pér karakteristikat e tij, duke veguar shfagjet e
mineralizuara né mes té shkémbinjve té miréfillté ultrabaziké, pika té mineralizuara
kromi né melanzhin ofiolitik (MOF) né trajté poplash e copash apo dhe kromitet, si dhe
mineralizimet e tjera qé ndodhen né shkémbinjté magmatiké. Népérmjet kétij studimit
éshté béré e mundur vlerésimi i potencialit mineralmbajtés né shkémbinjté magmatiké
té zonés Moravé - Mali i Kug pér mineralizimet e lartpérmendura dhe rekomandimi
pér sheshe té reja perspektivé. Nga gjithé punimet e kryera né shkémbinjté intruzivé té
zonés Moravé - Mali i Kug (Qarku Kor¢é) jané kapur shfagje té mineralizimeve té hekur-
nikelit, bakrit, kromit, asbestit, talkut, dhe pérqéndrime té mineralizimeve té element-
eve té tokave té rralla né depozitimet e moshave té vjetra, té cilat u monitoruan dhe
u rivlerésuan, duke dhéné njé pasqyré té qarté mbi perspektivén e zhvillimit té méte-
jshém té kétyre mineralizimeve dhe pércaktimin e zonave me interes pér kérkim zbulim.

Fjalé kyge: shkémbinj magmatiké, masivi Moravé — Mali i Kuq (Shqipéri), zona perspe-
ktivé, kérkim — zbulim.

HYRIJE

Qéllimi i kétij artikulli ka gené riv-
lerésimi i punimeve té kérkim zbu-
limit té kryera mé paré, rivlerésimi i
té gjithé mineralizimeve, té shfagjeve
dhe pikave té mineralizuara té hekur
— nikelit, bakrit, kromit, talkut, as-
bestit, arsenopiritit, népérmjet vro-
jtimeve dhe marrjeve té provave né
teren, mbi bazén e té cilave jané hed-
hur ide té reja né lidhje me vazhdi-
min e mineralizimeve té kapura dhe
perspektivén e zhvillimit té shfagjeve
té ndryshme minerale kryesisht té
hekurit, bakrit, kromit dhe minera-
leve té grupit té platinit (MGP),
vlerésimi i shkémbinjve vullkanogje-

no — sedimentaré, vlerésimi i llojeve
shkémbore né lidhje me mineralizi-
met e tokave té rralla (REE) (Aligkolli
et al. 2023). Réndési vecanérisht ka
bakri dhe lokalizimi i tij né formacio-
nin vullkanogjen, kromi pér karakter-
istikat e tij, duke vecuar shfagjet e
mineralizuara né mes té shkémbinjve
ultrabaziké dhe pika té mineralizuara
kromi né melanzhin ofiolitik (MOF)
né trajté poplash e copash apo dhe
kromitet, gé né kété zoné jané té tipit
alumokromit (krom refraktar), si dhe
mineralizimet e tjera gé ndodhen né
shkémbinjté magmatike.

Pérve¢ mineraleve té kromit dhe
bakrit, nga vrojtimet e kryera né
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shkémbinjté ofiolitiké té késaj zone,
lidhen dhe mineralizime té tjera me
réndési mineralogjike si¢c jané min-
eralizimet e grupit té platinit (MGP)
té bashkéshoqgéruara né té shumtén
e rasteve me xeherorét e kromit dhe
me kémishén dunitike. Gjithashtu me
shkémbinjté ultrabaziké, sidomos né
kontaktin e tyre me shkémbinjté vull-
kanogjené, lidhen mineralizimet sul-
fure. Nga kompani private, pas viteve
1990, jané kryer punime kérkim zbu-
limi né disa pjesé té zonés té Moravé
— Mali i Kuqg, pér mineralizimet gé
ndodhen né shkémbinjté magmatiké
(efuzivé dhe intruzive) si: hekur-nikel
(zémblak, Plasé), krom (Mali i Kuq),
bakér (Kamenicé). Pér veté réndési-
né gé kané mineralizimet e kromit,
bakrit, hekur — nikelit, mineralizimet
sulfure, mineralizimet e tokave té
rralla (RRE), té Au, Ag, mineralizime
té grupit té Pt (MGP), si dhe pér veté
zhvillimin aktual sot té ekonomisé
botérore, népérmjet kétij studimi
mendohet se éshté kryer rivlerésimi
i mineralmbajtjes sé shkémbinjve
magmatiké té zonés Moravé — Mali i
Kuq dhe éshté evidentuar mundésia
e zhvillimit perspektiv té kétyre min-
eralizimeve.

NDERTIMI GJEOLOGJIK

Zona e studimit éshté pjesé e brezit
peréndimor té ofioliteve té zonés
tektonike Mirdita (Xhomo et al.
2002), e cila karakterizohet nga njé
zhvillim i gjeré i magmatizmit ofiolitik
Jurasik (0J2). Masivi ofiolitik Moravé
— Mali i Kug (Fig. 1), nga jug — jug-
peréndim né drejtim veri - verilindje
pérfshin daljet e shkémbinjve ultra-
baziké té Flogit — Maja e Furkés, té
cilat drejt verilindje zgjaten népér
shpatin peréndimor té Moravés pér
tu bashkuar me daljet e shkémbinjve
ultrabaziké té Zémblakut né veri. Ky
masiv pérfagéson njé nyje té vecanté
pér gjeologjiné e ofioliteve té pjesés
jugore té Shqipérisé, sepse ai pér-
fagéson né vetvete lidhjen e brezave
lindoré e peréndimoré té shkémbin-
jve ultrabaziké (clJ,) té vendit toné.
Né pamje té pergjlthshme shkém-
binjté ultrabaziké té rajonit duket se
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pérfagésojné njé krah antiklinal me
rénie drejt lindjes dhe verilindjes, gé
mesa duket éshté képutur nga thyer-
ja regjionale e grabenit té Korgés. Né
pjesén juglindore, nga Flogi drejt jug-
lindjes, masivi ultrabazik kontakton
tektonikisht me gélgerorét (T, — J))
dhe depozitimet (J, — Cr ) té vendo-
sur mbi ta, ndérsa Aé pJesen veriper-
&ndimore kontakton tektonikisht me
molaset e Oligocenit (Pg3) dhe Neo-
genit, sipas njé thyerje té fugishme
me amplitudé rreth 1500 — 2000 m,
gé vende — vende maskohet nga de-
pozitimet e Kuaternarit. Né verilindje,
masivi mbulohet transgresivisht nga
molasat e Oligocenit (Pg,), poshté sé
cilés takohet dhe njé horizont tufesh
andezitike. Né skajin jugor takohen
mbetje erozionale té depozitimeve
flishoidale té Kretakut té poshtém —
Berriasianit (Cr,) dhe té depozitimeve
té tjera kretake. Né shpatin verior té
pérroit té Boboshticés, mbi shkém-
binjté ultrabaziké (0J) takohet njé
mbetje erozionale é shkémbinjve
metamorfiké (u),). Né& ndértimin e
masivit ultrabazik té Moravés mar-
rin pjesé peridotite tektonite té ser-
pentinizuara, me breza té rrallé du-
nitik€, me trupa té rrallé thjerrézoré
té kromiteve, kumulate té lercoliteve
dhe té lercoliteve plagjioklazike.

Zhvillimi paleogjeografik i kétij ra-
joni éshté né pajtim me zhvillimin e
pérgjithshém paleogjeografik té Al-
banideve lindore (Kotas 1960; Petro
1980; Kita 1999; Xhomo et al. 2002).
Ky sektor pérbén njé nyje né té cilén
shfagen ndryshime thelbésore facia-
le, kalim nga facie mergelore-silicore
deri né facien flishoidale té kufirit jur-
asiko-kretak (J, — Cr, ), né facie flishoi-
dale té tipit “flish i egér” (J.), sidhe né
shfagjen e facies neritike i€ Kretakut
té poshtém (Cr,), gé jané té ngjashme
me ato gé zhvillohen sipér ofioliteve
té zonés Mirdita. Gjithashtu vecohet
dhe njé tip serpentinitesh (shkém-
binj ultrabaziké), gé jané té shishté-
zuar dhe milonitizuar, gé pothuajse
gjithmoné u poshtéshtrohen gélger-
oréve Triasiko-Jurasik. Rolin kryesor
né kuadrin krahinor metalogjenik e
zéné ofiolitet, pra shkémbinjté mag-
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matiké, té cilét ofrojné njé gamé té
gjeré mineralesh té dobishme met-
alore si: Cu, Cr, por edhe jo metalore
si: asbesti, magnetiti, talku et;.

Deri mé sot éshté kryer njé volum
i konsiderueshém punimesh gje-
ologjike (kanale, puse, galeri kérkimi,
shpime gjeologjike), népérmjet té
cilave jané llogaritur dhe raportuar
rezervat gjeologjike dhe industriale
pér mineralizimet e bakrit, kromit
dhe mineraleve té tjera né shkémbin-
jté magmatiké, si dhe jané marré té
dhéna pér perspektivén e pérhapjes
sé tyre si nga ana cilésore ashtu dhe
nga ana sasiore. Qartésimi i gje-
ologjisé sé kétij rajoni, né ményreé té
vecanté natyra e shkémbinjve mag-
matiké ofiolitiké, ndihmojné pér té
béré vlerésime mé objektive lidhur
me perspektivén mineralmbajtése
dhe pér orientim mé té drejté té
punimeve té kérkimit. Sektorét qé
ndértohen nga shkémbinjté ofiolitiké
autoktoné kané premise té favor-
shme pér mineralizime gé lidhen
me shkémbinjté ofiolitiké. Edhe sek-
torét me vendosje alloktone té ofio-
liteve, ose té pérzierjes ofiolitike, kur
shkémbinjté ofiolitiké kané pérhapje
sipérfagésore té madhe dhe prerje
pak a shumé té ploté té facieve té
ndryshme vullkanogjene dhe plu-
togjene, pérbéjné sheshe me per-
spektivé pér kérkimin e mineralizi-
meve té lidhura me ofiolitet. Daljet
ofiolitike me pérmasa té vogla kané
interesa mé té kufizuara.

METODOLOGIJIA

Me qéllim realizimi i kétij studimit
jané vlerésuar materialet gjeologjike
ekzistuese dhe jané plotésuar me
punime fushore, vrojtime, marshuta
dhe me marrje kampionésh. Gjaté
vrojtimeve né terren, jané ma-
tur koordinatat e pozicionimit té
shfagjeve minerale, jané vlerésuar
mineralizimet e gjetura, jané marré
kampioné pér analiza kimike té el-
ementéve sipas llojit t&é mineralizimit
dhe ¢do shfagje éshté dokumentuar
me fotografi. Jané rivlerésuar dhe
pérgjithésuar té gjithé té dhénat pér
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mineralizimet e bakrit, hekur - nikelit,
kromit, talkut, krizotil asbestit etj.
Me réndési té vecanté pér kété zoné
(pérveg rivlerésimit té mineralizime-
ve té shkémbinjve ultrabaziké) éshté
dhe rivlerésimi i mineralizimeve né
lloje té tjera shkémbore gé hasen né
kété terren si: studimi i shkémbinjve
metamorfiké, vullkanogjeno - sedi-
mentaré, konglobrekcioré e bazales
kretake, né lidhje me mineralizimet e
tokave té rralla (REE), mineralizimeve
sulfide té Cu dhe Ni, mineralizimeve
té rralla Au e Ag dhe mineralizimeve
té elementéve té grupit té Pt (MGP).
Nga véshtrimi i punimeve gjeologjike
kryera e mé pas té reflektuara né
hartén gjeologjike té késaj zone, si
dhe nga té dhénat e reja gjeologjike,
vérejmé se né disa objekte ka vazh-
dimési té mineralizimeve brenda dhe
jashté kufijve té zonave té studiuara,
té cilat u rivlerésuan nga piképamja
gjeologjike né lidhje me vazhdi-
mésiné dhe perspektivén e kétyre
mineralizimeve. Zonat e vrojtuara
dhe rivlerésuara dhe mineralizimet e
marra, brenda territorit té zgjedhur,
né artikull pérshkruhen né kapitullin
e rezultateve dhe diskutimeve.

REZULTATET DHE DISKUTIMI

Ky artikull shkencor béri t& mundur
rivlerésimin e punimeve té kérkim
zbulimit té kryera mé paré, rivlerési-
min e té gjithé mineralizimeve té
shfagjeve dhe pikave té minerali-
zuara té hekur-nikelit, bakrit, kromit,
talkut, asbestit, arsenopiritit, népér-
mjet vrojtimeve dhe marrjeve té
provave né teren, mbi bazén e té
cilave jané hedhur ide té reja né
lidhje me vazhdimet e mineralizi-
meve té kapura dhe perspektivén e
zhvillimit té shfagjeve té ndryshme
minerale kryesisht té hekurit, bakrit,
kromit dhe mineraleve té grupit té
platinit (MGP), vlerésimit té shkém-
binjve  vullkanogjeno-sedimentarg,
vlerésimit té llojeve shkémbore né
lidhje me mineralizimet e tokave té
rralla (REE) etj. Nga gjithé punimet
e kryera né shkémbinjté intruzivé té
zonés Moravé — Mali i Kug (Qarku Ko-
r¢é; Fig. 2) jané kapur shfagje té min-
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eralizimeve té hekur-nikelit, bakrit,
kromit, asbestit, talkut, dhe pérgén-
drime té mineralizimeve té element-
eve té tokave té rralla né depozitimet
e moshave té vjetra, té cilat u moni-
toruan dhe u rivlerésuan brenda kétij
studimit, duke dhéné njé pasqyré té
garté mbi perspektivén e zhvillimit
té métejshém té kétyre mineralizi-
meve dhe pércaktimin e zonave me
interes pér kérkim zbulim. Gjithashtu
me shkémbinjté ultrabaziké, sidomos
né kontaktin e tyre me shkémbinjté
vullkanogjené, lidhen mineralizimet
sulfure si: piriti, pirotina dhe pent-
landiti.

Nga kompani private, pas viteve
1990, jané kryer punime kérkim zbu-
limi né disa pjesé té zonés té Moravé
— Mali i Kuqg, népérmjet lejave té kér-
kim zbulimit dhe shfrytézimit, pér
mineralizimet gé ndodhen né shkém-
binjté magmatiké (efuzivé dhe intru-
zive) si: hekur-nikel (Zémblak, Plasé),
krom (Mali i Kug), bakér (Kamenicg).
Pér veté réndésiné qé kané mineral-
izimet e kromit, bakrit, hekur-nikelit,
mineralizimet sulfure, mineralizimet
e tokave té rralla (REE), té Au, Ag,
mineralizime té grupit té Pt (MGP), si
dhe pér veté zhvillimin aktual sot té
ekonomisé botérore, népérmjet kétij
studimi mendojmé se éshté kryer riv-
lerésimi i mineralmbajtjes sé shkém-
binjve magmatiké té zonés Moravé
— Mali i Kug dhe éshté evidentuar
mundésia e zhvillimit perspektiv té
kétyre mineralizimeve.

Nga punimet e kryera mé paré si
dhe nga rivlerésimet e kryera né ter-
ren, éshté vértetuar prania e disa
shfagjeve té mineralizuara gé lidhen
me shkémbinjté ofiolitiké té zonés
Moravé — Mali i Kug. Shumica e ké-
tyre shfagjeve té mineralizuara éshté
e karakterit hidrotermal: shfagja e
mineralizuar e talkut né Zémblak
dhe Kug i Zi, té arsenopiritit Zém-
blak, gabro-talkut Plasé, té asbestit

né Boboshticé, Kamenicé dhe Mali i
Kug, gjurmé té mineralizimeve sul-
fide (pentbiotitit) Zémblak dhe Bob-
oshticé (Figs. 2, 3). Kéto lloj shfagjesh
té mineraliziuara jané pérqgéndruar
né té dy skajet ekstreme té brezit
ultrabazik t& Moravés. Né pjesén ku
nuk shfagen né sipérfage ultraba-
zikét (pjesa Dishnicé dhe nga Nevigis-
ti né Belorta) kemi vendosjen e serisé
bazale té kugérreme, brenda sé cilés
zhvillohet seria e damaréve talko-kal-
cit-asbestit. Formimet e shisteve am-
fibiolitike jané produkte té metamor-
fizmit krahinor dhe shfagen né sipér-
fage, né formén i njé brezi té reduk-
tuar, né mesin e masivit ultrabazik né
aférsi té rrugés Boboshticé — Dardhé.
Mineralizimi i asbestit mendohet té
jeté shkaktuar nga veprimtaria e in-
truzioneve bazike e mesataro - acide,
gé nuk dalin né sipérfage. Gjithash-
tu né rajonin né studim jané kapur
shfagje té mineralizuara té hekurit
né Zémblak dhe Plasé (Fig. 2). Kjo
tregon faktin e ndodhur té tjetér-
simit fizik dhe kimik té shkémbinjve
ultrabaziké té serpentinizuar dhe
formimin e kores sé prishjes heku-
rore ose nikelore né kontaktin e tyre
me shkémbinjté gélgeroré té tavanit.
Prania e tyre né kété zoné mund té
mendohet e lidhur me mineralizimin
hekuror té zonés sé Bitinckés. Vlen té
pérmendet shfagja né formé blloku
e mineralizimit kromitik té Malit té
Kug. Pérve¢ mineraleve té kromit,
me shkémbinjté ultrabaziké té Malit-
té Kuq lidhen dhe mineralizime té
tjera me réndési si: mineralizimet e
grupit té platinit (MGP), té cilét jané
té bashkéshoqgéruar me xeherorét e
kromit. Mineralet e grupit té platinit
takohen dhe né kémishén dunitike
té bashkéshoqéruar me sulfure té
nikelit e bakrit. Kushtet metalogjen-
ike né masivin e Moravés ndryshojné
brenda kétij brezi (pjesa veriore me
pjesén jugore), por edhe me masivét
e tjeré ultrabaziké qé pérhapen né
rajonin e Korgés.
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(zona Mali i Kug-Kozel).

Figura 2. Profile gjeologjike skematike né zonén Moravé — Mali i Kuq (Aligkolli et al. 2023;
kété studim).

Zona veriore e masivit magmatik
Moravé — Mali i Kuq (Zémblak — Dish-
nicé)

Vrojtime dhe rivlerésime mbi
pérhapjen e mineralizimit hekuror
Zémblak

Né kété zoné éshté vrojtuar dhe
ndjekur gjaté gjithé daljes sipérfaqé-
sore shtresa e mineralizuar e hekur
nikelit (Fe — Ni) né pjesén veriore mbi
fshatin Zémblak, nga pérroi i fshatit
Zémblak deri né daljen e shkémbin-
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jve kretaké (Figs. 1, 2, 3). Jané kryer
verifikime té daljeve té mineralizi-
meve né shtrirje té trupave mineralé
dhe jané marré prova pér analizime
kimike. Gjithashtu jané ndjekur kon-
taktet me shkémbinjté gélgerore si
dhe jané rivlerésuar disa dalje min-
eralizimi hekurore, ku jané kryer dhe
punime té méparshme. Jané matur
dhe evidentuar dhe mé pas jané
hedhur né hartén gjeologjike té kétij
objekti té gjitha pikat ku éshté kapur
mineralizimi hekuror.
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% ¥
Arsenopiritir ' S

Mineralizim Fe-Ni ne L-VL Shkembinj ultrabazike dhe lokalizimi i
te fshatit Plase mineralizimit te arsenopiritit

Galefic) .

GJ:(H) sh..ultrabaziké

- : Shkembinj metamorfiké (u°J, ).
Shkemblnj ultrabazike dhe lokalizimi Rreshpe amfibolitike (rruga

i mineralizimit te talkut ne afersi te Boboshtice - Dardhe)

fshatit Kuc i Zi

Figura 3. Pamje té shkémbinjve né zonén Moravé — Mali i Kuq (Aligkolli et al. 2023; kété
studim).
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Vrojtime dhe rivlerésime mbi
pérhapjen e mineralizimit hekuror
Plasé

Gjaté punés né teren, jané kryer
marshuta gati térthore né zonén e
pérhapjes sé shkémbinjve ultraba-
ziké mbi fshatin Plasé né anén lin-
dore dhe verilindore. Gjaté vrojtimit
népérmjet marshutave, jané pérsh-
kruar 6 zhveshje, né shkémbinjté ul-
trabaziké, né koren silicoré, si dhe né
shtresén e mineralizuar hekurore.

Shkémbinjté ultrabaziké jané krye-
sisht lercolite, me serpentinizim té
theksuar né pjesén e sipérme afér
mineralizimit nikelor. Kané struk-

turé masive, kokérrimét deri kokér-
rmesém, me ngjyré jeshile té errét.
Rrallé vérehen me sy kristale pirokse-
ni. Pérshkohen nga carje dhe damaré
me trashési té vogél dhe material
kalcit. Mbi ta vendoset korja nikelore
silicore, me fortési té larté, me ngjyré
jeshile té kugérremté. Jo né té gjithé
Zonén, por né pjesén veriore, né kon-
taktin e shkémbinjve ultrabaziké me
gélgerorét konglobrekgiozé, éshté
zhvilluar korja e prishjes lateritike me
mineralizim tipik hekur nikeli té tipit
pelitik.

Analizat e kryera mbi provat e marra
paragiten né tabelén 1.

Tabela 1 — Rezultatet e analizimit té elementéve kimiké té provave té marra pér Fe — Ni, Ni—Si

né zonat Zémblak — Plasé (Aligkolli et al. 2023).
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Vrojtime dhe rivlerésime mbi pérhapjen
e mineralizimit sulfuror té arsenopiritit
né shkémbinjté ultrabaziké né zonén
Zémblak - Plasé

Vrojtimet dhe marshuta né lidhje me
mineralizimin sulfur té arsenopiritit u
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zhvilluan né fagen peréndimore té ma-
sivit ultrabazik té Moravés, né sektorin
midis Zémblakut dhe Plasés. Shkém-
binjté ultrabaziké jané kryesisht té tipit
harcburgit-lercolit. Jané kompakté me
strukturé kristaline, me ngjyré té errét
jeshile, me carje kryesisht vertikale. Né
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disa pika gjaté vrojtimeve jané kapur disa
trupa me pérmasa jo shumé té médha
(3 — 10 m) té mineralizimit sulfur arse-
nopirit. Mineralizimi i arsenopiritit ndod-
het brenda njé zone té alteruar okside
me ngjyré kafe. Xeherori mineralizues ka
ngjyré gri, jeshile me shkélgim té verdhé-
zuar nga prania e sulfideve té bakrit. Dal-
ja né sipérfage e shfagjes sé mineralizuar

ka njé shtrirje rreth 7 m dhe njé trashési
rreth 1 m. Gjthashtu gjaté marshutés dhe
vrojtimeve, né drejtimin P, né kété zoné,
u kapén disa dalje té trupave té vecguar
té mineralizimit arsenopirit me pérma-
sa dhe me karakteristika pothuajse té
njéjta. Rezultatet e analizave kimike né
provén e marré jepen né tabelén 2.

Tabela 2 — Rezultatet e analizimit té elementéve kimiké té provés té marré pér mineralizimin e
arsenopirit né zonén e Zémblakut (Aligkolli et al. 2023).
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Vrojtime dhe rivlerésime mbi pérhapjen
e mineralizimit té talkut né fshatin Zém-
blak dhe talkut né fshatin Kug i Zi — Ko-
rgé

Mineralizimi i talkut Zémblak

Shkémbinjté ultrabaziké jané kryesisht
té tipit harcburgit lercolit, por né pjesén
e sipérme kalojné né serpentinite té pri-
shura dhe me g¢arshméri té larté. Nga
zhvillimi i hidrotermave né kéto pjesé
kemi ndryshime té serpentiniteve né
talk serpentinit deri né talkézim té ploté.
Ultrabazikét né pjesét mé té poshtme
jané kompakté me strukturé kristaline,
me ngjyré té errét jeshile, me garje krye-
sisht vertikale. Gjaté vrojtimeve jané
kapur disa trupa né formé thjerréze me
pérmasa jo shumé té médha (4 — 5 m)
té mineralizimit té talkut. Trupi i miner-
ralizuar ka njé shtrirje né sipérfage rreth

100 m gjatési, ndérsa gjerésia e trupit té
talkut ndryshon dhe arin maksimumin
né pjesén e mesit (rreth 15 m). Gjaté
marshutés né kété zoné éshté marré dhe
njé prové pér analizime kimike (Tab. 3).

Mineralizimi i talkut Kug i Zi — Korgé

Né kété objekt éshté kryer njé marshuté
gati térthore duke filluar nga dalja e
shkémbinjve ultrabaziké afér fshatit Kug
i Zi-Korgé, duke vazhduar népér shkém-
binjté magmatiké ultrabaziké dhe deri né
kontaktin e tyre me depozitimet molas-
ike té Oligocenit. Mineralizimi i talkut ka
ngjyré jeshile té zbardhur deri gri né té
bardhé. Disa heré né brendési té& miner-
alizimit ndodhen copra té vogla serpen-
tinitesh. Gjaté marshutés né kété piké té
vrojtuar mineralizimi, éshté marré dhe
njé prové pér analiza kimike (Tab. 3).

91



Bul. Shk. Gjeol. (Nr. 1/2024)

Alickolli P, Nasto K., Misho Zh., Kallanxhi M., Ceroni M.

Tabela 3 — Rezultatet e analizimit té elementéve kimiké té provave té marra pér miner-

alizimin e talkut né zonat Zémblak dhe Kug i Zi —

Korgé (Aligkolli et al. 2023).
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Zona Qendrore e masivit magmatik
Moravé — Mali i Kuq (Dishnicé — Barg
— Mborje — Drenové)

Vrojtime dhe rivlerésime mbi miner-
alizimin e shkémbinjve magmatiké
ultrabaziké (oJ,) né zonén Dishnicé
—Barg¢

Né zonén e daljes né sipérfage té
shkémbinjve ultrabaziké Dishnicé
— Barg, jané vrojtuar 8 zhveshje gje-
ologjike. Né té gjitha pikat e vrojtu-
ara dhe gjaté itinerarit, né kété zoné
éshté véné re se mungojné pothu-
ajse fare mineralizimet, té cilat jané
té zhvilluara né pjesén veriore té ma-
sivit ultrabazik té Moravés.

Vrojtime dhe rivlerésime mbi miner-
alizimin e shkémbinjve magmatiké
ultrabaziké (ol,) né zonén Mborje -
Drenové

Né kété zoné jané vrojtuar 12 zh-
veshje gjeologjike. Né té gjitha pikat
e vrojtuara gjaté itinerarit, né zonén
Mborje — Drenové, mungojné pothu-
ajse fare mineralizimet e talkut, hek-
ur-nikelit, arsenopiritit, té cilat jané
zhvilluar né pjesén veriore té masivit
ultrabazik té Moravés. Né pjesén e
vrojtuar ultrabazikét pérfagésohen
nga peridotite té llojit harcburgit le-
rcolit, deri né troktolite.
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Vrojtime dhe rivlerésime né shkém-
binjté magmatiké ultrabaziké (oJ2)
dhe né shkémbinjté metamorfiké
amfibolitiké (p°J,) né Boboshticé

Gjaté vrojtimeve, né krahun e djathté
té grykés sé Boboshticés, né kontak-
tin e shkémbinjve ultrabaziké (0J,)
me shkémbinjté metamorfiké té am-
fibolitizuar (uJ,), jané vrojtuar pikat
né rreshpet amfibolitike t& shkém-
binjve metamorfiké. Shkémbinjté
metamorfiké jané té vendosur mbi
ultrabazikét. Né kété zoné kemi ser-
pentinite té ndryshuara me mjaft
kristale pirokseni (rreth 30% té masés
sé shkémbit), me ngjyré jeshile té
hapur me carje té shumta vertikale
dhe horizontale. Né shkémbinjté
metamorfiké éshté marré njé prové
pér analizime kimike. Rezultatet e
analizés kimike pér mineralizimin né
shkémbinjté metamorfiké, jepen né
tabelén 4.

Vrojtime dhe rivlerésime né shkém-
binjté magmatiké ultrabaziké(ol,)
né Sopatishté pér mineralizimin ‘e
krizotil asbestit

Vrojtimet né terren u kryen nga fagja
veriore e Sopatishtés deri né aférsi té
pérroit té Kamenicés né jug. Pérma-
sat e trupave me dalje sipérfagésore
jané té kufizuara (deri rreth 6 — 8 m



Bul. Shk. Gjeol. (Nr. 1/2024)

Aligkolli P, Nasto K., Misho Zh., Kallanxhi M., Ceroni M.

gjatési dhe 3 — 8 m trashési). Min-
eralizimi i krizotil asbestit mbush té
carat e shkémbinjve dhe ka formé
ashkélore fijore me gjatési 0.5 - 1.2 —
2.5 -5 —10 mm. Fijet jané kryesisht
vertikale, por ka dhe me pozicione
té pjerrét kundrejt fageve té dam-

aréve. Damarét jané té tipit seprofit
me ngjyré gri né jeshile, té blerté e
celur né té verdhé ose té bardhé.
Shpérndarja e mineralizimit nuk
éshté e rregullt. Né kéto shkémbinj
éshté marré njé prové pér analizime
kimike (Tab. 5).

Tabela 4 — Rezultatet e analizimit té elementéve kimiké té provés té marré pér mineralizimin
né shkémbinjté metamorfiké (p°),), né krahun e majté té grykés sé Boboshticés (Alickolli et al.

2023).
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Tabela 5 — Rezultatet e analizimit té elementéve kimiké pér mineralizimin e krizotil
asbestit né Sopatishté — Boboshticé (Aligkolli et al. 2023).
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Zona Jugore e masivit magmatik
Moravé — Mali i Kuq (Nikolicé — Ka-
menicé — Floq — Mali i Kuq — Kozel)

Vrojtime dhe rivlerésime mbi miner-
alizimin e shkémbinjve magmatiké
ultrabaziké (oJ,) né zonén Nikolicé -
Mali i Kuq

Shkémbinjté ultrabaziké né sipérfage
paragiten pérgjithésisht té copétuar
né blloge nga carjet me drejtime té
ndryshme vertikale, horizontale dhe
diagonale. Shkémbinjté ultrabaziké

jané kryesisht té llojeve harcburgite
lercolitike me ngjyré jeshile té errét,
me strukturé porfire, me kokrriza té
imta. Né té gjitha pikat e vrojtuara
nuk kemi ndeshur ndonjé lloj miner-
alizimi (krom, asbest, talk et;j).

Vrojtime dhe rivlerésime mbi miner-
alizimin e shkémbinjve magmatiké
ultrabaziké (ol,) né zonén Mali i Kuq
— Qafa e Flogit

Shkémbinjté ultrabaziké kané njé
pérhapje mjaft té madhe né kété
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zoné. Gjaté vrojtimeve né terren
shkémbinjté ultrabaziké pérfagéso-
hen nga llojet harcburgite tepér té
serpentinizuara, me strukturé masive
kokrrizé-imét, me ngjyré jeshile né té
zezé. Shkémbinjté ultrabaziké pérsh-
kohen né disa raste dhe nga damaré
gabro, gabro pegmatite e plagjiokla-
zite. Né zonén e vrojtuar vihet re njé
zhvillim intensiv i veprimtarisé tek-
tonike, gjé e cila ka sjellé copétimin

e shkémbinjve ultrabaziké né blloge
me pérmasa dhe forma té ndryshme.
Né disa raste vihen re dhe pikézime
sulfuresh me ngjyré té verdhé, si
dhe pikézime shumé té rralla krom-
spineli dhe kromi. Paraqitet si njé
zoné me perspektivé pér mineraliz-
imin e kromit, si né shtrirje ashtu dhe
né rénie. Eshté marré njé prové pér
analiza kimike té kromit (Tab. 6).

Tabela 6 — Rezultatet e analizimit té elementéve kimiké té provés té marré pér mineralizimin e

kromit né Malin e Kuq (Alickolli et al. 2023).
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Vrojtime né zonén lindore né Kame-
nicé

Vrojtimet né kété zoné jané kryer né
kontaktin e shkémbinjve vullkanogje-
no sedimentarét me depozitimet
terrigijene té Oligocenit t&é Mesém
(Pg,’) dhe Kretakut té& Poshtém (Cr,)

né tavan dhe shkémbinjté ultraba-
ziké (oJ.) né dysheme. Kontaktet né
dy rastet jané tektonike. Eshté marré
dhe njé prové pér analizime kimike
né lidhje me mineralizimet sulfure
dhe mineralet e tokave té rralla (REE)
dhe té ¢cmuar (Au, Ag), elementéve té
grupit té Lantanideve (Tab. 7).

Tabela 7 — Rezultatet e analizimit té elementéve kimiké té provés sé marré pér mineralizimet né
lindje té fshatit Kamenicé (Aligkolli et al. 2023).

" Pérmbaijtja e elementéve kimiké né (%)
S| =
g E| E
S.8| 2
".!-.C © o0
Z|las=| 5 | o ol &l 0] 9]0 ile) )
- T .= s o B0 00| ov|am|l 3| 0 X
c [ T ) B — A I © = | =
I A N I R I R e e R
>
=
:mi-)
L | G N o
[<)] o o| ©O| by
- I T R o A R A S RN =T I I B
SE| & N &S| &|S|o|S|e|m S| =
a g | 2
Y | =
>
(%]

94




Bul. Shk. Gjeol. (Nr. 1/2024)

Aligkolli P, Nasto K., Misho Zh., Kallanxhi M., Ceroni M.

Vrojtime né zonén jugore Kamenicé

Vrojtimet né terren né pjesén jugore
té fshatit Kamenicé filluan né shkém-
binjté ultrabaziké, té cilét jané té llojit
harcburgit lercolit té serpentinizuar,
me ngjyré jeshile té errét, kokrrizé-
vogél deri mesatare, strukturé porfire
dhe kristale té rrallé pirokseni. Gjaté
marshutés né pérroin e Stershait,
jané takuar shkémbinj rreshporé ar-
gjilo — silicoré, gélgeroré mergeloré
me pamije flishoidale, konglobrecoré

ultrabaziké, ranoré té moshés sé
Jurasikut té Sipérm — Kretakut té
Poshtém (J, - Cr,). Shkémbinjté e Jur-
asikut té 5|perm (J, = Cr,), ndodhen
brenda kompleksf' ultrabazik (0J,)
né formén e njé dritare ose gJuhe
té zgjatur. Né keté piké éshté marré
dhe njé prové pér analizime kimike
(Tab. 8) né lidhje me sulfidet e Cu,
Ni, dhe Si, si dhe pér bashkéshoqéri-
met e metaleve té ¢muar Au dhe Ag,
minerale té Tokave té Rralla (REE),
elementéve té grupit té Lantanideve.

Tabela 8 — Rezultatet e analizimit té elementéve kimiké té provés té marré pér mineralizi-
met né jug té fshatit Kamenicé (Alickolli et al. 2023).

" Pérmbaijtja e elementéve kimiké né (%)
8l =
$ T E
|38 E
— ©
Z|&£5.-- 5 ~ O o 3
L = @] )] 3 v (7] = (o) S S S 5
[=4 P © P
E .g £ 5 E (@) [ 2 S = o N - o
o S
>
& .
> Q ? <
™M O 1 LN ™ Q ©
| S I cmn ~ n 2 ; ot ! ! ! ' ' '
SE| | N | ® |V =] ™| °
e >
& (%]

Vrojtime dhe rivlerésime té mineral-
izimeve né llojet e ndryshme shkém-
bore né zonén Floq

Gjaté marshutés dhe vrojtimeve né
zonén e Flogit u takuan disa lloje
shkémbore. Direkt mbi fshatin Floq,
afér depos sé ujit, u takuan shkém-
binjté ultrabaziké konglobrekgioré
(J,). Kéta shkémbinj jané mijaft té
copetuar nga carjet e ndryshme
horizontale dhe vertikale, jané mjaft
té serpentinizuar dhe millonitizuar.
Konglobrekgiet ofiolitike me copa té
rrumbullakosura mjaft miré, kané
ngjyré jeshile té zbardhur né gri.
Takohen shkémbinj ultrabaziké té
metamorfizuar (w),) té pérbéré krye-
sisht nga rreshpe amfiobolitike, me
ngjyré jeshile té errét me plke2|me
sulfure. Dallohen dhe rreshpe kuarc-

mikore me ngjyré té bardhé deri né
jeshile té hapur, silicoré té kuq si dhe
shiste té gjelbra ofiolitike. Gjithashtu
gjaté itinerarit dhe vrojtimeve né
terren éshté kapur dhe formacioni
vullkanogjeno sedimentar (BT, —J.) i
pérbéré kryesisht nga bazalte shiste
argjilo-silicore, radiolarite, si dhe
kontakti i tyre me pakon ”bIque né
matriks” (J,), té pérbéré kryesisht nga
silicoré, ranoré, ultrabaziké, rreshpe
argjilore. Pra né disa pika té cilat pér-
fagésojné lloje té ndryshme shkém-
bore si: shkémbinj metamorfiké (p°),)
dhe shkémbinj vullkanogjeno sedi-
mentaré (BT, —J,), u morén dy prova
pér analizime kimike (Tabs. 9 —10).
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Tabela 9 — Rezultatet e analizimit té elementéve kimiké té provés té marré pér mineralizi-
met né p°),, né lindje té fshatit Flog (Alickolli et al. 2023).

Nr. Pérmbajtja e elementéve kimiké né (%)
Provés
Nr. dhe Mineralizimi
Vendi i Cu | Co s Ni | Fe | Au | Ag
marrjes

Prova 14 .
1 Sulfure +etj
Flogq

0.04 | 0.003 | 0.15 | 0.17 | 5.08

Tabela 10 — Rezultatet e analizimit té elementéve kimiké té provés sé marré pér
mineralizime né BT.-J , né lindje té fshatit Floq (Aligkolli et al. 2023).
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metamorfiké té pérfagésuar nga
amfibole, paragnejse, rreshpe kuarc-
mikore, reshpe silicore me shistézim
petor shumé té qarté dhe shkémbin-
jté magmatiké ultrabaziké me ngjyré
jeshile té errét, me carje té shumta,

Vrojtime dhe rivlerésime té mineral-
izimeve né llojet e ndryshme shkém-
bore né zonén Kozel

Né itinerarin e pérshkruar gjaté
marshutés dhe punimeve né ter-

ren né zonén nga Mali i Kuq deri né
Kozel jané takuar lloje té ndryshme
shkémbore si: pakoja e “bllogeve
né matriks”, konglobrekgie ofiolitike
me ndérthurje mergele — ranoré
— konglomeraté me mbizotérim té
shtresave mergelore, shkémbinjté

kompakté, me shenja pasqyrash dhe
cipa piroksenesh, me damaré té veg-
jél kalciti. Gjaté vrojtimeve né teren,
né kéta shkémbinj éshté marré njé
prové gjeologjike pér analizime kim-
ike (Tab. 11).

Tabela 11 — Rezultatet e analizimit té elementéve kimiké té provés sé marré pér mineralizime
né shk&mbinjté metamorfiké (u°),) né Kozel (Aligkolli et al. 2023).
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PERFUNDIME

Né pérfundim té kétij studimit u arrit
té konkludohen, té rivlerésohen dhe
té konfirmohen disa zona me perspe-
ktivé pér kérkim zbulim né masivin
magmatikté té zonés Moravé — Mali
i Kug.

— Nga vrojtimet fushore né lidhje me
daljet sipérfagésore hekurore né zo-
nén Zémblak — Plasé, mendohet se
pavarésisht daljeve té vecuara né
sipérfage né kété zoné, perspektiva
e zhvillimit té kétij mineralizimi éshté
e hapur né drejtim té rénies (zhytjes
sé trupit mineral), né drejtim lindor,
poshté depozitimeve kretake dhe
eocenike. Pra konfigurimi i mineral-
izimit kérkon punime té tjera shtesé
kérkim — zbulimi si: galeri, kanale e
shpime gjeologjike.

— Lidhur me mineralizim e kromit
(zona Mali i Kuq), u gjetén gjurmé
dhe copra té kétij mineralizimit né dy
zona afér njéra tjetrés. Mendohet se
zona me perspektivé pér mineraliz-
imin e kromit duhet té jeté me vazh-
dim si né shtrirje (sipas tektonikave
gé e kané nxjerré trupin mineral né
sipérfage), ashtu dhe né rénie. Pér
té dhéné njé orientim mé té qarté té
zhvillimit té kétij mineralizimi duhet
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ABSTRACT

The intrusive rocks of the Morava — Mali i Kug area (Korgé District) offer an interesting
metallogeny of useful metallic (Fe, Ni, Cu, Cr) and non — metallic minerals (asbestos,
magnetite, talc etc.). The goal of this article was the need to determine the new ore
— bearing areas (in perspective) of various mineralization of iron - nickel, copper, chro-
mium, asbestos, talc, rare earth elements in different rock types. This article provides
a clear overview on the prospect for further development of these mineralizations and
the location of new areas of interest for further exploration. Of particular importance
is copper and its localization in volcanic rocks, chromium for its characteristics, distin-
guishing chromium - bearing occurrences among ultrabasic rocks and also in the ophi-
olitic melange (MOF), in the form of cobbles and pieces or chromite, including other
mineralizations found in igneous rocks. Through this study, it has become possible to
evaluate the mineral bearing potential in the magmatic rocks of the Morava - Mali i
Kugq area, for the above mentioned mineralizations and to recommend new prospec-
tive fields. From all the works carried out in the intrusive rocks of the Moravé - Mali i
Kugq area (Korgé District), occurrences of iron — nickel, copper, chromium, asbestos, talc,
and rare earth elements have been captured in the older rocks, which were monitored
and re-evaluated, giving a clear insight into the prospect of further development of
these mineralizations and the identification of new perspective areas for research and
exploitation.

Keywords: igneous rocks, Morava — Mali i Kug massif (Albania), prospect area, reex-
ploration.

INTRODUCTION

The goal of this article has been the
re-evaluation of existing data carried
out on ore — bearing rocks, regarding
the mineralizations and occurrences
of iron — nickel, copper, chromium,
talc, asbestos, arsenopyrite, through
new field investigations and samples
collection and analysis, discovery of
new potential ore — bearing areas
which can be subjected to further
exploration works for various min-
eralizations containing iron, copper,
chromium and minerals of the plati-
num group (MGP), and evaluation of
volcanogenic — sedimentary rocks,
evaluation of rock types in relation

to rare earth mineralization (REE)
(Alickolli et al. 2023). Especially, of
great importance is copper and its
localization in the volcanic rocks,
chromium for its characteristics, dis-
tinguishing the mineralized occur-
rences in the ultrabasic rocks and in
the ophiolitic melange (MOF), in the
form of cobbles and pieces or chro-
mite, since the known occurences in
this area are of the alumochromite
type (refractory chrome), as well as
other mineralizations that are locat-
ed in magmatic rocks.

In addition to chrome- and copper —
bearing minerals, from the existing
surveys carried out in the ophiolitic

1Albanian Geological Survey, Tirana
e-mail: palickolli@yahoo.com
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rocks in this area, other mineraliza-
tions of great importance, such as
the platinum group mineralizations
(MGP) associated in most cases with
chrome ores and with the dunitic
cover. Sulfur mineralization is also
associated with ultrabasic rocks, es-
pecially at their contact with volcanic
rocks. Exploration works were car-
ried out by private companies, after
the 1990s, in some parts of the area
of Morava — Mali i Kuq area, for min-
eralization located in magmatic rocks
(effusive and intrusive) such as: iron
— nickel (Zemblak, Plasa), chrome
(Mali i Kuq), and copper (Kamenica).
For the very importance of chromi-
um, copper, iron — nickel, sulphide,
rare earth (REE), Au, Ag, Pt group
(MGP) bearing mineralizations, as
well as for the actual development of
the today’s world economy, through
this study we were able to re —assess
the existing information on mineral
— bearing within igneous rocks, from
the Morava — Mali i Kuq area, and to
suggest further possibilities for pro-
spective exploration.

GEOLOGICAL SETTING

The study area is part of the western
ophiolitic belt of the Mirdita tectonic
zone (Xhomo et al. 2002), which is
characterized by a wide develop-
ment of Jurassic ophiolitic magma-
tism (oJ,). The Morava — Mali i Kug
ophlolltlc massif (Fig. 1), from south
— southwest to north — northeast in-
cludes the outcrops of the ultrabasic
rocks of Flogi — Maja e Furkes, which
extend towards the northeast across
the western slope of Morava, to join
the ultrabasic rocks of Zemblak in
the north. This massif represents a
special joint for the geology of the
ophiolites of the southern part of Al-
bania, because it represents in itself
the connection of the eastern and
western ultrabasic rock (oJ,) belts on
the Albanian territory. In general, the
ultrabasic rocks in this region seem
to form an anticlinal with a dip to-
wards the east and northeast, which
was apparently torn by the regional
tectonics within the Korga graben.
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In the southeastern part, from Floqi
village towards the southeast, the
ultrabasic massif contacts tectoni-
cally with the carbonate deposits
(T, = J.) and the deposits (J, = Cr))
Iocateci above them, while’in the
northwestern part contacts tectoni-
cally with the Oligocene (Pg,) and
Neogene molasses, along to a strong
fracture with an amplltude of about
1500 — 2000 m, which in places is
covered by Quaternary deposits. In
the northeast, the massif is trans-
gressivelly covered by Oligocene mo-
lasses (Pg,), below which, a horizon
of andesitic tufts was found. At the
southern end, there are erosional
remnants of the lower Cretaceous —
Berriasian (Cr ) flyschoidal sediments
and other Cretaceous deposits. On
the northern slope of the Boboshtica
stream, above the ultrabasic rocks
(0d,), there is an erosional remnant
of metamorphlc rocks (p’,). In the
composition of the ultrabasic massif
of Morava, were included serpen-
tinized tectonic peridotites, with rare
dunite bands, rare lenticular bodies
of chromite, cumulates of lherzolite
and plagioclase bearing lherzolite.

The paleogeographical development
of this region is in agreement with
the general paleogeographical de-
velopment of the eastern Albanides
(Kotas 1960; Petro 1980; Kita 1999;
Xhomo et al. 2002). This sector con-
stitutes a joint in which essential fa-
cies changes occur, the transition
from the marly — siliceous to the fly-
schoidal facies of the Jurassic — Cre-
taceous boundary (J, - Cr) to the
ﬂyschoidal facies of the “wild flysch”

(J.), as well as the occurrence of ne-
ritic facies of the Lower Cretaceous
(Cr1), which are similar to those that
develop above the ophiolites of the
Mirdita area. There is also a type
of serpentinites (ultrabasic rocks),
which are slated and milonitized, and
are almost always underlain by the
Triassic — Jurassic limestones. The
main role in the regional metallogen-
ic framework is occupied by ophiol-
ites, i.e. magmatic rocks, which offer
a wide range of useful metallic min-
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Figure 1. Geological map of the studied area Morava — Mali i Kuq (source AGS).
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erals such as: Cu, Cr, but also non —
metallic minerals such as: asbestos,
magnetite, talc, etc. To date, a signifi-
cant volume of geological studies has
been carried out (channels, wells,
research galleries, geological drill-
ing), through which the geological
and industrial reserves for copper-,
chromium- and other minerals pres-
ent in igneous rocks have been calcu-
lated, and their data assessed, both
qualitatively and quantitatively. The
clarification of the geology of this re-
gion, in particular the nature of the
ophiolitic magmatic rocks, help to
make more objective assessments
regarding the mineral — bearing per-
spective and for a more correct ori-
entation of the research works. The
areas that are built from autochtho-
nous ophiolitic rocks have favorable
premises for mineralization related
to such type of rocks. Even sectors
with allochthonous ophiolites, or of
ophiolitic mixture, when ophiolitic
rocks are widespread at the surface,
and more or less complete sections
of different volcanogenic and pluto-
genic facieses, constitute promising
exploration fields for the ophiolites
related mineralization. Small — scale
ophiolitic outcrops are of more lim-
ited interest.

METHODOLOGY

In order to carry out this study, the
existing geological literature was
evaluated and completed with field
work, surveys and new sampling.
During the field surveys, the loca-
tion of the investigated outcrops was
registered, the outcrop’s features
were measured, photographed and
described, and samples were col-
lected for chemical analysis. All data
on copper, iron — nickel, chromium,
talc, chrysotile asbestos and other
mineralizations have been re — evalu-
ated. Of special importance for this
area (besides the re — evaluation
of the mineralizations in ultrabasic
rocks) is the re — evaluation of the
mineralizations in other rock types
outcroping in the area, such as: the
study of metamorphic, volcanogenic
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— sedimentary, Cretaceous conglo —
brecia and basalt rocks, in relation
to rare earth mineralization (REE),
Cu- and Ni-bearing sulphides, Au, Ag,
and Pt group elements mineraliza-
tion (MGP). From the exiting works
in this area, compared to the new
geological data, it was noticed that
in some locations there is continuity
of mineralization inside and outside
the boundaries of the studied areas,
which were re — evaluated from a
geological point of view, in relation
to their continuity and perspective.
The investigated areas within the se-
lected territory and the new miner-
alizations identified in the article are
described in the Results and Discus-
sions chapter.

RESULTS AND DISCUSSIONS

This article made it possible to re-
evaluate the exploration works car-
ried out before, all mineralizations
and occurrences of iron — nickel,
copper, chromium, talc, asbestos, ar-
senopyrite, through field survey and
new sampling, and based on these
new ideas regarding the continua-
tion of various ore — bearing bodies,
the prospect of the development of
various mineral occurrences, such us
iron, copper, chromium, platinum-
bearing minerals (MGP), the assess-
ment of volcanogenic — sedimentary
rocks, assessment of rock types in
relation to rare earth mineraliza-
tion (REE) etc. From all the works
carried out in the intrusive rocks of
the Morava — Mali i Kuq area (Korgé
District; Fig. 2), occurrences of iron —
nickel, copper, chromium, asbestos,
talc, and rare elements concentra-
tions have been captured in older
deposits, which were monitored and
re-evaluated within this study, giv-
ing a clear overview on new areas
further exploration development.
Sulfur — bearing ores, such as pyrite,
pyrrhotite and pentlandite are also
associated with ultrabasic rocks, es-
pecially in their contact with volcanic
rocks.

After the 1990s, private companies
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carried out prospecting works in
some parts of the Morava — Mali i
Kuq area, through prospecting and
exploitation the mineralization lo-
cated in igneous rocks (effusive and
intrusive), such as: iron — nickel (Zém-
blak, Plasa), chrome (Mali i Kuq),
copper (Kamenica). For the very im-
portance of chromium, copper, iron
— nickel mineralization, sulphide,
rare earth (REE), Au, Ag, Pt group
minerals (MGP), as well as for the
actual development of the today’s
world economy, through this study
we think that the revaluation of min-
eralization of the igneous rocks of
the Morava — Mali i Kuq area and the
possibility of the prospective devel-
opment of these mineralizations has
been identified.

From the works carried out previ-
ously, as well as from the field re-
evaluations, the presence of several
mineralized occurrences related to
the ophiolitic rocks of the Morava —
Mali i Kug area has been document-
ed. Most of these occurrences are of
hydrothermal character: the miner-
alized occurrences of talc in Zémblak
and Kug i Zi, the arsenopyrite of Zém-
blak, the talc of Plasa, the asbestos in
Boboshtica, Kamenica and Mali i Kuq,
traces of sulphide mineralization
(pentbiotite) in Zémblak and Bob-
oshtica (Figs. 2, 3). These types of oc-
currences are concentrated at both
extreme ends of the Morava ultraba-
sic belt. In the area where ultrabasic
rocks do not outcrop on the surface
(from Dishnica to Nevigishti to Belor-
ta), there is the conglo — breccia bas-
al series (Pg3), which is connected
to the talc — calcite —asbestos veins
occurences. The amphibolitic shale
formations are products of provin-
cial metamorphism and appear on
the surface in the form of a reduced
band, in the middle of the ultrabasic
massif near the Boboshtica — Dardha
road. The asbestos mineralization is
thought to have been caused by the
activity of basic to medium — acidic
]icntrusions that do not reach the sur-
ace.

In the studied area, iron-bearing oc-
currences were documented in Zem-
blak and Plasa (Fig. 2). This indicates
the fact that the physical and chemi-
cal alienation of serpentinized ultra-
basic rocks and the formation of iron
or nickel weathering crusts occurred
at the contact with the limestone
rocks. Their presence in this area it is
assumed to be connected to the iron
mineralization from the Bitincka area.
The block-like occurrence of the Malii
Kug chromite mineralization is worth
mentioning. In addition to chrome
minerals, other important mineral-
izations are associated with the ul-
trabasic rocks of Mali i Kug, such as:
platinum group (MGP), which are as-
sociated with chrome ores. Platinum
group minerals are also found in the
dunite mantle associated with nickel
and copper sulphides. The metallog-
eny in the Morava massif differ with-
in this belt (northern and southerns
parts), but also compared to other
ultrabasic massifs that spread in the
Korga region.

The northern area of Morava — Mali
i Kug magmatic massif (Zémblak —
Dishnica)

The iron-bearing ore deposits from
Zemblak

In this area, the iron — nickel bearing
layer (Fe — Ni) extends on the surface
in the northern part above Zémblak
village, from the stream of this village
to the where the Cretaceous rocks
outcrop (Figs. 1, 2, 3). Field investi-
gations of the occurences location,
the extent of ore bodies were docu-
mented, and samples were taken for
chemical analyses. The contacts with
the carbonate rocks were also re-
corded, and several iron mineraliza-
tion outcrops were re-evaluated. All
the iron mineralization occurences
have been documented, measured
and located on the geological map of
the existing ore body.
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Figure 2. Schematic geological profiles in the Morava — Mali i Kug area (Aligkolli et al. 2023;
this study).

The iron-bearing ore deposits from
Plasa

During the field work, were carried
out transversal sections in ultrabasic
rocks location area, above the village
of Plasa, on the eastern and north-
eastern sides. During the survey, were
described six outcrops located in the
ultrabasic rocks, in the siliceous crust,
as well as in the iron mineralized layer.

The ultrabasic rocks are mainly lher-
zolitic, with pronounced serpentini-
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zation in the upper part close to the
nickel mineralization. They have a
massive structure, less to medium
grained, with a dark green color. Py-
roxene crystals are rarely seen with
the naked eye. They are crossed by
cracks and veins of small thickness
filled with calcite material. The nickel
— silicon crust, is located on top of
them and display high hardness, and
areddish — green color. Not in the en-
tire area, but in the northern part, at
the contact of ultrabasic rocks with
conglo — breccia limestones, it can be
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2023; this study).

105



Bul. Shk. Gjeol. (Nr. 1/2024)

Alickolli P, Nasto K., Misho Zh., Kallanxhi M., Ceroni M.

observed the lateritic crust with typi-
cal peliticiron — nickel mineralization.

The samples’ analyses results are
presented in table 1.

Table 1 — Result of the chemical analyses for the samples taken for Fe — Ni, Ni — Si in Zémblak

— Plasa area (Aligkolli et al. 2023).
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The arsenopyrite extension in the
ultrabasic rocks from the Zémblak —
Plasa area

The investigations related to sul-
phide mineralization of arsenopyrite
occurences were carried out on the
western side of the ultrabasic mas-
sif of Morava, in the sector between
Zémblak and Plasa. The ultrabasic
rocks are mainly of the harzburgite
— lherzolitic type. They are compact
with a crystalline structure, dark
green in color, with mostly vertical
cracks. Durin the field observation
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were documented several smaller
bodies (3 — 10 m) of sulfur — arseno-
pyrite. Arsenopyrite mineralization is
located within an altered brown ox-
ide zone, and exhibit a gray — green
color with a yellowish sheen due to
the presence of copper sulfides. This
outcrop has an extension of about 7
m and a thickness of about 1 m. The
rest of the isolated mineral bodies
have more or less similar dimensions
and characteristics. The results of
chemical analysis from the collected
samples are given in table 2.
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Table 2 — Result of the chemical analyses for the samples taken for arsenopyrit investigation in

Zemblak area (Aligkolli et al. 2023).
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The talc — bearing deposits from the
vicinity of Zémblak and Kug i Zi — Ko-
r¢é villages

The talc mineralization from Zém-
blak village

The ultrabasic rocks are mainly of
harzburgite — Iherzolitic type, but in
the upper part they pass into highly
fractured serpentinites. From the de-
velopment of hydrothermal veins in
these parts, there are changes from
serpentinites to serpentine talc up to
only talc. The ultrabasic rocks in the
lower parts display a compact crys-
talline structure, dark green color,
with mostly vertical cracks. During
the surveys, several lens — shaped
smaller sized bodies (4 — 5 m) of talc
mineralization were documented.
The mineralized body has a surface
extension of about 100 m in length,

while its width varies and reaches
the maximum thickness in the mid-
dle part (about 15 m). One sample
was collected for chemical analysis
(Tab. 3).

The talc mineralization from Kug i Zi
— Korca

For this area, an almost transversal
route has been carried out, starting
from the outcroping ultrabasic rocks
near the village of Kug i Zi — Korgg,
continuing through the ultrabasic
magmatic rocks and up to their con-
tact with the Oligocene molasses
deposits. The talc mineralization is
bleached green to gray and to white.
Sometimes small pieces of serpenti-
nites are found inside the mineraliza-
tion. One sample was collected for
chemical analysis (Tab. 3).

Table 3 — Result of the chemical analyses for the samples taken for talc in the areas
Zemblak and Kug i Zi — Korgé (Aligkolli et al. 2023).
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Central part of the Morava — Mali
i Kug magmatic massif (Dishnica —
Bar¢ — Mborja — Drenova)

The mineralizations from ultrabasic
igneous rocks (al,) in the Dishnica -
Barg area

In the outcrop area of Dishnica — Barg
ultrabasic rocks, eight geological out-
crops have been observed. In all the
investigated locations and along the
route, in this area has been noticed
the lack of mineralizations, which are
more developed in the northern part
of the ultrabasic massif of Morava.

The mineralizations from ultrabasic
igneous rocks (oJ,) in the Mborja -
Drenova area

In this area, 12 geological outcrops
have been observed. In all the ob-
served locations along the route, the
mineralization of talc, iron — nickel,
arsenopyrite, which are well devel-
oped in the northern part of the ul-
trabasic massif of Morava, are almost
completely absent. In the observed
part, the ultrabasic rocks are repre-
sented by peridotites (harzburgites,
Iherzolites and troctolites).

The mineralizations from ultrabasic
igneous rocks (oJ,) and amphibolitic
metamorphic rocks (u’J,) in Bob-
oshtica area

On the left side of the Boboshtica —
Dardha road (when going to Dardha),

at the contact of the ultrabasic rocks
(0J,) with the amphibolitic metamor-
phic rocks (usJ2), various outcrops
were observed within the amphibo-
lite schists. Metamorphic rocks over-
lain the ultrabasic ones. In this area
we have altered serpentinites with
many pyroxene crystals (about 30%
of the rock mass), light green in color
with numerous vertical and horizon-
tal cracks. In the metamorphic rocks,
a sample was taken for chemical
analyses, and its results are given in
table 4.

The chrysotile asbestos mineraliza-
tions from ultrabasic igneous rocks
(0l,) in Sopatishte area

The investigation carried out on the
northern side of Sopatishte village,
up to the vicinity of Kamenica stream
in the southern part, documented
various bodies with limited exten-
sion at the surface and with dimen-
sions up to about 6 — 8 m in length
and 3 — 8 m in thickness. The miner-
alization of chrysotile asbestos fills
the cracks of the rocks and has the
form of fibrous flakes with a length
of 0.5-1.2-25-5-10 mm. The
fibers are mostly vertical, but there
are also oblique positions against
the sides of the veins. The veins are
gray to green, pale blue to yellow or
white. The distribution of mineraliza-
tion is not regular. In these rocks, a
sample was taken for chemical analy-
sis (Tab. 5).

Table 4 — Result of the chemical analyses for the samples taken for in the metamorphic rocks
(ke),), on the left side of the Boboshtica — Dardha road (Aligkolli et al. 2023).
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Table 5 — Result of the chemical analyses for the chrysotile asbestos mineraliza-
tion in Sopatishte — Boboshticé (Aligkolli et al. 2023).

Content of chemical elements in (%)

No.
Sio,
Cao

MgO

Sample Name
Mineralization

o
I

on
o
~
(]
[F 8

Tio,
HK

ON
T

Sample 8
Sopatishté
Asbest
37.99
37.40
0.56

0.00

8.62
0.04
0.99
9.06

Southern area of the Morava - Mali i
Kug magmatic massif (Nikolica — Ka-
menica - Floq — Mali i Kuq — Kozel)

The mineralization from the ultraba-
sic igneous rocks (ol,) in the Nikolica
—Mali i Kuq area

The ultrabasic rocks at the surface
appear generally broken into blocks
by cracks with different vertical, hori-
zontal and diagonal directions. The
ultrabasic rocks are mainly of dark
green lherzolitic — harzburgitic types,
with porphyry structure and fine
grained. In all the investigated loca-
tions, we did not encounter any kind
of mineralization (chromite, asbes-
tos, talc etc.).

The mineralization from the ultraba-
sic igneous rocks (ol,) in the Mali i
Kuq — Qafa e Floqgi area

The ultrabasic rocks are widespread
in this area and are represented by
highly serpentinized harzburgites,
with massive granular structures and
green to black color. Ultrabasic rocks
are also described in some cases
from gabbro veins, gabbro pegma-
tite and plagioclase. In the observed
area, an intensive development of
tectonic activity is observed, which
has brought the splitting of ultraba-
sic rocks into blocks of different sizes
and shapes. In some cases, yellow —
colored sulphide spots are also ob-
served, as well as very rare chrome,
spinel and chromium occurences.
This area presents a prospect for
chrome mineralization, both in ex-
tension and in depth. One sample
was collected for chromium chemical
analyses (Tab. 6).

Table 6 — Result of the chemical analyses for chromium mineralization in Mali i Kug Mountain

(Aligkolli et al. 2023).

Content of chemical elements in (%)

No.
tion

Mineraliza-
Fe

Sample

Name
Cr,0,
ALO,

sio,

Co

s

Ca0
MgO
MnO
TiO,

Sample 11
Mal i Kug
Chrrome

34.64
19.50
12.45

5.48

0.90
17.90
0.16
0.007
0.00
0.22
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Investigations in the eastern part of
Kamenica village

The investigations in this area were
carried out at the contact of volcanic
sedimentary rocks with terrigenous
deposits of the middle Oligocene
(Pg,’) and Lower Cretaceous (Cr,) and

the ultrabasic rocks (oJ,) below. The
contacts in both cases ‘are tectonic.
A sample was collected for chemical
analyzes related to sulphide miner-
alization, rare earth elements (REE),
precious elements (Au, Ag), and Lan-
thanide group (Tab. 7).

Table 7 — Result of the chemical analyses for mineralizations in the eastern part of Kamenica

village (Alickolli et al. 2023).
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Investigations in the southern part
of Kamenica village

Field observations in the southern
part of the Kamenica village were
performed in ultrabasic rocks, which
are serpentinized |herzolites — har-
zburgites, and exhibit dark green
colors, small to medium grained,
porphyry texture and rare pyroxene
crystals. In the stream of Stershai,
clay — siliceous shale rocks, marly
limestones with a flyschoidal appear-

ance, ultrabasic conglo — breccias,
sandstones of Upper Jurassic — Lower
Cretaceous age (J,-Cr ) were encoun-
tered. The Upper Jurassic rocks (.-
Cr,) are located within the ultrabasic
complex (0l,) in the form of an elon-
gated body or tongue. From this area
it was collected one sample (Tab.
8), for Cu, Ni, and Si sulfides, pre-
cious metals Au and Ag, minerals of
the rare elements (REE), Lanthanide
group investigations.

Table 8 — Result of the chemical analyses for mineralizations in the southern part of Kame-

nica village (Alickolli et al. 2023).
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The mineralizations in different rock
types in Floq area

In the vicinity of Floq area, several
rock types were encountered. Direct-
ly above the village, near the water
reservoir, ultrabasic conglo — breccias
(J,) outcrop. These rocks are quite
fragmented by various horizontal and
vertical cracks, are serpentinized and
mylonitized. Ophiolitic conglo — brec-
cias exhibit well — rounded bleached
green to gray conglomerates. Meta-
morphosed ultrabasic rocks (usJ2)
are found, consisting mainly of am-
phiobolithic schists, dark green in
color with sulfur dots. White to light

green quartz — mica slates, red sili-
ceous and green ophiolitic slates are
also distinguished. Also, during the
observations, were documented the
volcanogenic sedimentary formation
(BT,-J,), consisting mainly of basalts,
silideous argillaceous schists, radiola-
rites, as well as its contact with the
“blocks in matrix” package (J,), con-
sisting mainly of siliceous, sandstone,
ultrabasic, and shale rocks.

Two samples were collected from
different rock types, one from meta-
morphic rocks (p’),) and one volca-
nogenic sedlmentary rocks (BT,-J))
(Tabs. 9 -10).

Table 9 — Result of the chemical analyses from ), rocks in the eastern part of Flog village

(Aligkolli et al. 2023).

Content of chemical elements in (%)
No Sample Mineraliza-
: Name tion .
Cu Co S Ni Fe | Au | Ag
S le 14
1 aTI‘;z Sulfur 0.04 | 0.003 | 0.15 | 017 |5.08 | - | -

Table 10 — Result of the chemical analyses from BT-J,

(Aligkolli et al. 2023).
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Investigations of mineralization rocks represented by amphibolites,

from different rock types in the Kozel
area

In this area outcrop various rock
types such as: “blocks in matrix”,
ophiolitic conglo — g breccias with a
combination of marls — sandstones —
conglomerates, where the marltones
layers predominate, metamorphic

paragneisses, quartz — mica schists,
silicic schist with very petrified schist
clear and dark green ultrabasic igne-
ous rocks, with many fissures, com-
pact, with traces of pyroxene flakes,
and small calcite veins. One sample
was collected for chemical analyses
(Tab. 11).

111



Bul. Shk. Gjeol. (Nr. 1/2024)

Alickolli P, Nasto K., Misho Zh., Kallanxhi M., Ceroni M.

Table 11 — Result of the chemical analyses from the metamorphic rocks (p),) in Kozel area

(Aligkolli et al. 2023).
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CONCLUSIONS

As a result of this study it was possible to
conclude, re-evaluate and confirm sev-
eral areas with prospects for exploration
in the magmatic massif of the Morava —
Mali i Kuq area.

— From the field surveys carried out re-
garding iron — bearing outcrops in Zém-
blak — Plasa area, it was concluded that
despite the separate outcrops at the
surface, the perspective of the devel-
opment of this mineralization is open
in the direction of the depth (submer-
gence of the mineral body), in the east-
ern part, below the Cretaceous and Eo-
cene deposits. So the configuration of
mineralization requires other additional
research and mining works such as gal-
leries, channels and geological drilling.

— Regarding the chrome mineralization
(Mali i Kuq area), traces of it were found
in two areas close to each other. It was
concluded that the area with more per-
spective to search for this mineralization
must continuous, along its extension (ac-
cording to the tectonics that brought the
mineral body to the surface) and in the
depth. In order to give a clearer orien-
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tation of the development of this min-
eralization, more detailed work should
be carried out on the surface (channels,
wells) and in depth (gallery, drilling).

— Regarding the sulphide mineralization
— arsenopyrite (Zémblak area), an area
has been defined between Zémblak and
Plasa vilages, where it is thought that
there is a prospect for the development
of this mineralization (although the bod-
ies have a small length and thickness).

— Mineralization of talc (Zémblak and
Kug i Zi — Korga areas) have been exploit-
ed mainly on the surface within quarry,
but it is thought that the mineralization
of talc is developed also in the depth,
hence the perspective for talc explora-
tiontion in Zémblak area remains open,
while for the talc in Kug i Zi, the investiga-
tions should continue in the eastern and
southeastern parts of this body.

— For sulphide and rare elements miner-
alizations related to metamorphic rocks
(amphibolites, quartz schists etc.) in the
Boboshtica — Kozel areas, several areas
with perspectives related to these min-
eralizations have been singled out.
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ABSTRAKT

Né kété punim jepet informacion i pérgjithsuar mbi depozitimet deltaike té lumit
Shkumbin né zonén fushore, ku né kéte pjesé lumi rrjedh nga lindja drejt peréndimit.
Qéllimi i kétij studimit éshté té konsolidojé té dhénat e mbledhura nga punime té ndry-
shme gjeologjike né zone, duke béré njé pérpjekje pér té trajtuar mjediset e depozitimit
deltaik. Vémendja pérqendrohet né ato depozitime té cilat, pér shkak té karakteristika-
ve té tyre fizike té dobta, jané mé té réndésishmet nga piképamja inxhinierike, pasi del
e nevojshme qé keto depozitime té reja mund té pérdoren si bazamente pér ndértime,
pér shkak té zhvillimit té shpejté té turizmit né kéte zoné e né gjithé rajonin. Dhera té
tilla nése nuk identifikohen dhe llogariten sakté parametrat projektues té tyre mund té
krijojné problematika gjaté ndértimit dhe shfrytézimit té objekteve inxhinierike. Anali-
za e pérgjithshme mbi depozitimet deltaike qé paragitet né kété punim tregon se deltat
jané mé komplekse sesa jane konsideruar mé paré, deltat e krijuara jané né dinamiké
té vazhdueshme dhe ndryshojné konfiguracionin si rezultat i ndryshimit te pozicionit te
grykederdhjes sé lumit.

Fjalé kyge: depozitime deltaike, grykéderdhje, lumi Skumbin.

HYRJE

Deltat jané forma relievi sedimentimi
gé krijohen né rrjedhén e poshtme té
lumenjve. Evolucioni i tyre kontrol-
lohet kryesisht nga prurjet e lumit,
llojin dhe sasine e furnizimit me sedi-
ment, niveli rajonal dhe global i detit
luhatjet dhe ndryshimet né energjiné

e valés. Morfologjia dhe sekuencat
sedimentare té deltave varen nga
madhésia relative e baticave, valéve
dhe rrymave (Wright & Coleman
1973). Depozitimet deltaike mund té
ndahen né tre facie sedimentare (né
rend rrités; Fig. 1): prodelta, fronti i
deltes dhe fusha deltaike (Coleman

1981).

Figura 1. Imazhi i deltés sé lumit Shkumbin, faciet sedimentare sipas Coleman (1981; Ima-
zhi nga Google earth).

IFakulteti i Gjeologjisé dhe Minierave, Tirané
e-mail: majlinda.mecaj@fgjm.edu.al
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Delta e lumit Shkumbin renditet e
treta pér nga madhesia né bregdetin
e Adriatikut jugor, pas deltave té
lumenjve Vjosé dhe Seman. Sipér-
fagja e saj e ngritur mbi ujé mbulon
nje sipérfage prej disa dhjetra km?,
kurse zona e zhytur (prodelta) sh-
trihet mbi aférsisht 1,5 km? né shel-
fin kontinental. Pjesa mbi uje ka njé
bregdet gjatési rreth 5 km, duke gené
né thelb njé fushé gé arrin lartésiné
maksimale 4-5 m mbi nivelin e detit.
Zona né studim kufizohet né perén-
dim me detin Adriatik, né jug kod-
rat e Divjakes, né lindje autostraden
Lushnje — Rrogozhine, ndérsa né
veri me kodrat e Ballaj Kryevidhit.
Fusha deltaike pérfshin sipérfagen
mé té madhe depozitimeve deltaike
gé shfrytézohet duke u pérdorur fil-
limisht vetém pér bujgésiné, por me
zhvilllimin ekonomik dhe turizmit né
kéte rajon, eshte e nevojshme stu-
dimi gjeologo-inxhinierik i kétyre de-
pozitimeve té reja pér tu pérdorur si
bazamente pér ndértime. Ajo pérsh-
kohet nga njé rrjet i gjeré kanalesh qé
shérbejné pér té drenuar ujrat sipér-
fagsore dhe pér ruajtjen e tokave bu-
jgésore.

Né regjimin hidrologjik té ujit pa-
dyshim qé ndikojné shumé pér-
bérja gjeologo — litologjike e pellgut
ujémbledhés, prania né pjesén me
te madhe e shkémbinjve té papérsh-
kushém, mbulesa bimore jo shumé
e pasur, karakteri jo shuméilarté ei
coptuar i relievit, gjatésia e pérrenjve
gé derdhen né té etj. Gjatésia e lumit
nga Ura e Rrogozhinés ne grykéderd-
hje rrezulton: né vitin 1970 né 38
km, né vitin 1980 né 40.5 km ndér-
sa aktualisht ai éshté mé i shkurtér.
Gjerésia e lumit varion nga 100 né
250 m. Thellésia e lumit arrin rreth
2.5 — 3 m, ndérsa né grykéderdhje
edhe mé tepér. Né Rrogozhiné prurja
mesatare shumévjecare e rregjistru-
ar 59.9 m3/s. Prurjet maksimale prej
810 m3/s jané rregjistruar né néntor
té viti 1962. Prurja mesatare vjetore
llogaritet 50 — 60 m3/s.

NDERTIMI GJEOLOGJIK
Pellgu i Shkumbinit nga ana gje-
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ologjike ndértohet nga shkémbinj té
moshave té ndryshme kryesisht ul-
trabazike, té cilét shtrihen né té dy
anét e Shkumbinit. Lugina ndértohet
prej ranoréve dhe konglomeratéve,
ndérsa pjesa géndrore prej shkém-
binjve karbonatike. Ndérsa pjesa e
poshtme gé i pérket zonés né studim,
éshté pjesé e Ultésirés Pranadriatike,
e cila éshté themeluar né fillimisht
né Sevaralian dhe Tortonian, pastaj
zhytet né pjesén lindore dhe zihet
nga deti, ku jané formuar facie té
cekta ranoro — argjilore me gélqgerore
litotamniké. Né peréndim ka vazh-
duar akumulimi suksesiv, por né fund
té Miocenit (Mesinian) kétu jané de-
pozituar edhe facie lagunore evapo-
ritike. Né fund té Miocenit, Ultésira
Pranadriatike rrudhoset lehté e del
mbi ujé. Mé voné gjaté Pliocenit, ajo
zhytet né pjesén peréndimore dhe
zihet nga deti, ku dhe jané depozi-
tuar molasat me pérbérje konglom-
eratike dhe ranoro — argjilore. Njé
rrudhosje e fugishme kapi ultésiren
né kufirin Pliocen — Kuaternar sido-
mos né peréndim dhe ka rezultuar né
ngritjen e saj mbi ujé, dhe formimi i
vargjeve antiklinale dhe sinklinale, té
cilét japin formér e relievit i sotém
kodrinor. Kéto struktura pérfagsohen
kryesisht nga depozitime té Plioce-
nit dhe té Kuaternarit té vonshém té
pérbéra nga shkémbinjté rrénjésoré
argjilo — alevrolitoré, ranoré e kon-
glomeraté (Fig. 2).

Depozitimet e Pliocenit (N,)

Kéto kané pérhapje sipérfagsore né
pjesén lindore té rajonit dhe jané
té pérfagsuara litologjikisht nga dy
litofacie té emértuara formacioni
Helmesi dhe Rrogozhina.

Formacioni Helmasi takohet né sipér-
fage né strukturat kodrinore né jug,
veri e lindje, ndérsa né shpatet e ko-
drave dhe né zonen e ulét fushore ato
mbulohen nga depozitimet e forma-
cionit Rrogozhina. Ato shtrihen mbi
depozitimet Mesiniane heré heré me
transgresion. Ato jané té pérfagsu-
ara nga argjila masive, té hirta e me
nuanca té kaltérta dhe arrijne trash-
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esiné deri 1000 m. Né pjesén mé té
sipérme té prerjes shtohet prania e
alevrolitéve dhe ranoréve gati gradu-
alisht pér té kaluar né formacionin
Rrogozhina.

Formacioni Rrogozhina ka pérhapje
né shpatet e kodrave dhe né pjesén
fushore mbulohen nga depozitimet
Kuaternare. Pjesa e poshtme pér-
fagsohet nga ndérthurje té konglom-
erateve e ranoréve té hirté e verd-
hacaké, té shkrifét, kokrriz vogél e
rrallé me argjila. Pjesa e sipérme pér-
fagésohet nga depozitime konglom-
eratike dhe ranorike. Trashésia e ké-
tyre depozitimeve éshté e ndryshme

5%

asas

4580

dhe arrin deri né 1200 m.
Depozitimet e Kuaternarit (Q)

Kéto depozitime mbulojné strukturat
antiklinale dhe sinklinale té Ultésirés
Pranadriatike. Depozitimet Kuater-
nare qé mbulojné pjesén fushore té
Ultésires pérfagsohen nga sedimente
detare té Pleistocenit dhe detaro-
ligenore e kontinentale té Holocenit
(Rakipi et al. 2005). Sipas hartés sé
trashésive té Kuaternarit (Fig 3) de-
pozitimet e Kuaternarit né brendési
té fushés deltaike kané trashési qé
shkojné mesatarisht 30 — 40 m, por
né sektoré té veganté deri 200m.

43 60 000

Figura 2. Harta gjeologjike e zones (sipas hartés shk.1:100 000).
43 80 000

43 82 000
—

45 38 000

43 60 000

43 80000

43 82000

Figura 3. Skema e thellésisé sé bazés Kuaternarit (sipas Rakipi et al. 2005).
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METODOLOGIJIA

Pér té arritur te rezultatet e kétij
punimi éshté pérdorur interpretimi i
té dhenave nga punime té kryera mé
paré pér géllime té ndryshme, meto-
da fushore dhe laboratorike népérm-
jet:

1. Interpretimit i té dhenave té
mbledhura nga punime té kryera mé
paré né zoné.

2. Puna né terren pér té vézhguar
zonén, ndryshimet e ndodhura né
deltén e lumit Shkumbin nga ndry-
shimi i grykéderdhjes, si dhe gjendja
e pjeséve té abandonura nga shtrati
i vjetér.

3. Grumbullimi i kampioneve té
dheut né prerjet nga kanale e gropa
té hapura né pika té ndryshme né té
dy anét e lumit pér té analizuar treg-
uesit kryesoré fiziké dhe klasifikimin
e kétyre dherave pér géllime ndér-
timi.

REZULTATET DHE DISKUTIMI

Sipas parashikimeve izostatike té
béra nga Lambeck & Johnston (1995)
niveli relativ i detit pérgjaté vijés
bregore té Adriatkut ka gené 3 -4 m
nén nivelin aktual rreth 6000 vjet mé
paré, dhe 1 — 1,5 m nén nivelin ak-
tual 2000 vjet mé paré. Eshté e mun-
dur, pra, qé gjeomorfologjia e sotme
bregdetare e Adriatikut té sigurojé
njé rekord té ndryshimeve bregde-
tare qé shtrihet té paktén deri né
6000 vitet e fundit. Dhjeté mijé vjet
mé paré, kur shtrirja e akullnajave
Weichselian e cila preku shumé Ev-
ropén veriore dhe Amerikén e Veriut,
ka géné né maksimum, niveli i detit
arriti rreth 120 m nén nivelin e sotém
(Fairbanks 1989).

Késhtu Lumenjté gé sillnin sediment
nga brendésia do té kalonin né njé
fushé bregdetare deri né rreth 100
km té gjeré pérpara se té arrinin né
det shumé mé larg né peréndim se
vija bregdetare e tanishme. Gjaté
pjesés sé fundit té Pleistocenit dhe
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Holocenit té hershém, niveli i de-
tit u rrit me shpejtési, shkalla u rrit
ndoshta né rreth 20 — 30 mm/Vvit. Kjo
ishte njé periudhé e njé trasgresioni
té madh kur vija bregdetare kishte
migruar me shpejtési né drejtim té
lindjes pérgjaté fushés. Shperndarja
pérgjaté vijés bregdetare e sedi-
mentit ranor té sjelle né bregdet nga
ujérat e lumenjve té kohés ka té ng-
jaré té jeté béré gjithnjé e mé i kufi-
zuar, pér mjediset e depozitimeve té
plazheve apo deltaike kalimtare, té
shkatérruara nga transgresioni.

Depozitimet deltaike, deltaiko — de-
tare dhe detare jané té ndérthurura
né ményré komplekse né fushén
deltaike té lumit Shkumbin, ashtu si
né ato té Semanit dhe Vjosés. Pér in-
terpretimin e llojeve té sedimenteve
Kuaternare, ato té Holocenit gé gjen-
den né gropat dhe punimet e béra
brenda fushés deltaike jané mjediset
e depozitimit brenda té cilave sedi-
menti ka ardhur apo éshté formuar
né vend. Pothuajse té gjitha dherat
gé gjenden né thellési ose gé mbu-
lojné sipérfagen jané formuar né
kushte té ngjashme me depozitimet
deltaike aktuale né frontin e deltés,
por tipet e mjediseve té depozitimit
dhe e llojet e depozitimeve gé lidhen
me to varen nga zhvillimi gjeologjik i
rajonit. Depozitimet e fushés deltaike
aktuale jané rezultat i depozitimeve
né drejtim té detit nga deltat né kohé
té ndryshme gjeologjike dhe deltat
aktuale e lumit Shkumbin. Sa heré qé
lumi Shkumbin ka shtriré deltat e tij
drejt detit (Fig. 4), ai ka braktisur njé
rrjedhé tepér té zgjatur né favor té
njé rruge mé té shkurtér dhe mé té
drejtpérdrejté pér né det. Kronologjia
e zhvendosjeve mé té fundit té del-
tés shihet edhe né imazhet e google
té 20 viteve té fundit. Grykéderdhja
e lumit né periudha té ndryshme ka
ndérruar pozicionin disa heré, ku deri
né vitin 1960, grykéderdhja e lumit
gjendej né veri té Divjakés né vendin
e quajtur Kular. Grykéderdhja ndante
rrethin e Lushnjés me até té Durrésit
(sot rrethi i Kavajés). Pas viteve 1960,
grykéderdhja e lumit éshté spostuar
rreth 1.7 km né drejtim té Lushnjés.
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Nga pika ku lumi ka krijuar shtratin i
ri (Vilé Bashtové) deri né grykéderd-
hje gjatésia e lumit ka qéné rreth 5.5
km. Nga investigimi né vend vérehet
se lumi tenton té ndryshojé pérséri
shtratin e tij.

Degét e shtratit té vjeter té lumit,
kané pjesérisht ujé por jo né té gjithé
gjatésiné. Katér mjedise kryesore
sedimentimi jané ndérthurur né

ményré komplekse né formimin e
depozitimeve deltaike: (a) sediment-
et aluviale jané depozituar kryesisht
né zonat e brendshme, né nje rrip
té ngushté pérgjaté rrjedhés; (b)
depozitimet aluviale — detare shtri-
hen né grykat e deltave né ujérat e
émbla deri né té kripura; (c) depozi-
timet organike formohen in situ ose
barten né distanca té shkurtra dhe
ridepozitohen né mijedisin lagunor,

Depozitime deltaike

Grrykederdhja aktuale

— , Grykederdhje te vjetra

- Dalje te shkembinjve rrenjesore

Depozitim te deltave dhe brezave rerore Figura 4.

Harté skematike té lévizjeve té
shtratit té lumit Shkumbin (sipas
Lulit & Bogit 1966; e modifikuar
sipas imazheve nga Google Earth).
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dhe (d) erozioni dhe depozitimi nga
deti rezulton né ato sedimente té lid-
hura vetém né mjedisin detar. Kéto
depozitime pérfagsohen nga argjila,
suargjila, réra e zhavorre né gjendje
té shkrifét. Trashésia e depozitimeve
té Kuaternarit né fushén deltaike ar-
rin mesatarisht deri né 30 — 40 m.
Materiali sedimentar i sjellé nga lumi
né pjesén e poshtme té rrjedhés deri
né grykéderdhje formon forma té
ndryshme relievi si fusha deltaike,
duna, breza rérore, bare etj. Né zo-
nén e meandrave té lumit Shkumbin
sedimentohen rére dhe rére zhavor-
rore té shtratit te lumit. Zhavorret
sedimentohen zakonisht né shtratin
e lumit ndérsa réra né anét e tij (Fig.
4). Studimi i meandrave té sotme
té lumit mund té ¢ojé né prognozi-
min dhe lokalizimin e meandrave té
vjetra né jug apo veri té tij né varési
té kohés gjeologjike. Pérsa i pérket
aktivitetit gérryes té erozionit dhe
sedimentues, pra mbushés té lumit,
rezulton se aktiviteti sedimentues
éshté disa heré mé i larté se ai ero-
ziv gjé qé ka ndikuar né ndryshimin e
herépashershém té shtratit té lumit
dhe formimin e deltés sé tij ndoshta
né pozicione té ndryshme né jug dhe
né veri té deltés sé sotme.

Ndérsa né jug kjo dukuri ka kri-
juar kushtet pér ndarjen nga deti té
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gjirit té dikurshem jugor té deltés sé
atéhershme dhe formimin e lagunés
se Karavastasé e té plazhit té Div-
jakés, né veri ajo ka krijuar kushtet
pér pérunimin e plazhit té bukur té
Spillesé me njé brez té gjaté réror.

Laguna e Karavastasé ndodhet né
jug té grykéderdhjes aktuale té lumit
té Shkumbinit dhe ndahet nga deti
népérmjet njé rripi té ngushté toké
e cila mund té pérfagésoje njé delté
té vjetér té lumit. Ndérsa sot mund
té vrojtohet pa veshtirési argjilizimi i
pjesés veriore té plazhit té Divjakés
(Mesonjesi 2003). Brezat dhe zonat
rérore ndodhen né veri té grykéderd-
hjes sé lumit deri né fshatin Spille e
mé tej me nje shtrirje rreth dhjeté
kilometra. Grumbullimi i nje mate-
riali kag té shumté mund té sillej nga
njé lumé i tille si¢ éshté Shkumbini,
prandaj pérforcohet ideja mé sipér
gé né kété drejtim mund té keté
géné nje grykéderdhje e vjetér (Mé-
sonjési 2003). Né segmentin nga Ura
e Rrogozhinés deri né grykéderdhje,
né té dy anét e lumit, né kanalet e
gropat e hapura jané takuar depozi-
time né gjendje té pakonsoliduar me
vecorite té pérshkruara si mé poshté
(Fig. 5), ndérsa pér kampionet e mar-
ré jane kryer analizat pér té pércak-
tuar treguesit e tyre fiziké.
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Trashésia

Pérshkrimi

Argjilé pluhurore depozitime té reja, me ngjyré gri, vazhdojné
deri ne 40 cm.

Pérzierje suargjjila me plasticitet mesatar + suréré me ngjyré kafe
e celur.

Rritet prezenca e rérés béhet kalimi nga suargjila né réra gjaté
prerjes.

Pérshkrimi
Argjilé pluhurore depozitime té reja, ngjyre kafe e ¢elur, deri
ne 60 cm.

Pérzierje suargjjila+ suréré me njolla gri.

Rritet prezenca e rérés béhet kalimi nga suargjila né réra té bardha
gjaté prerjes.

Prerja 3

0-60 cm

Pérshkrimi

Argjilé pluhurore depozitime té reja me ngjyre kafe e celur,
deri ne 60 cm.

Kalimi né suargjjila rritet p ¢ rérés.

Pérzierje Suargjila — Suréra me nuaca té verdha

Prerja 4

Pérshkrimi

Toké e mbulluar me bimési, gri e errét e pérshkueshme nga rrénjét.

Kalimi grdual né suréra rritet prezenca e rérés.

Shtresé rére

Prerja 5

Pérshkrimi
Toké e mbulluar me bimési e hinjté e erret, béhet kalimi gradual né
suréra.

Réré me kokrriza kafe.

Shtrese rére.

Pérshkrimi

Argjilé pluhurore depozitime té reja me ngjyré kafe e ¢elur me
nuanca te kuge.

Pérzierje suargjjila+ suréré me ngjyré té gelur.
Rritet prezenca e reérés , kalohet nga suargjila né suréra njolla té

Prerja 1 nuk ka horizonte té diferencuar, por
&shté ndértuar né forme shtresash si rezultat i
prurjeve t& lumit, pozicionohet 400 m né jug -
perendim té Urés sé Rrogozhinés, brenda
argjinaturés.

Prerja 2 nuk ka horizonte té diferencuar qarté,
vendodhja né Cermé e Sipérme.

Prerja 3 nuk ka horizonte té diferencuar,
vendodhja né Cermé e Poshtme,
600 -700 m larg lumi.

Prerja 4 ndodhet rreth 1.5 km nga bregdeti
né Pyllin e Vérrisé.

Prerja 5 ndodhet rreth 500 - 600 m nga vija
bregore né krahun e Kavajés.

Prerja 6 nuk ka horizonte té diferencuar qarté;

bardha né gri.

vendodhja né Kalaja e Bashtoves (Kavajg).

Trashésia | Pérshkrimi

0-65 cm
tderi né 65 cm.

Argjilé pluhurore depozitime t& reja me ngjyré te hirte te erret

1| 65-125 cm| Pérzierje suargjjila+ suréréme ngjyré té gelur.

Prerja 7 nuk ka horizonte té diferencuar qarté;

Pérzierje suargjjila+ suréré rritet permbajtaja e rérés.

vendodhja né Kalush.

Pérshkrimi

Argjil€ pluhurore, depozitime té reja me ngjyre kafe té errét.

Suargjjila me nuancé me ngjyré tulle t& gelur.

Prerja 8 &shté e pa diferencuar me horizonte;

Suargjjila rritet pérmbajtaja e pluhuroréve dhe réréés.

vendodhja né Rrogozhine né largesing

500 - 600 m larg lumit.

Figura 5. Prerjet dhe vecorité e depozitimeve té studiuar.

Nga té dhénat e prerjeve dhe né bazé
té analizave laboratorike pér kampio-
net e marré rezulton se depozitimiet
i pérkasin dy grupeve té dherave:
dhera me kohezion pérfagsuar nga
argjilat dhe suargjilat, si dhe dhera
pa kohezion pérfaqsuar nga rérat dhe
surérat. Nga rezultatet e analizés sé
plasticitetit paraqitur né grafikun e
plasticitet tregojné dherat me kohe-
zion i pérkasin argjilave dhe pluhu-
roréve me plasticitet té ulét por edhe
ato me plasticitetet té larté ku sipas
sistemit té klasifikimit USCS i pérka-
sin grupit CH, CL, CL — ML, MH dhe
ML (Fig. 6). Dhera té tilla nése nuk
identifikohen dhe llogariten sakté

parametrat projektues mund té kri-
jojné problematika gjaté ndértimit
dhe shfrytézimit té objekteve inx-
hinierike.

Rezultatet e analizave granulometrike
paragitur né kurbén granulometrike
(Fig. 7) sipas grafikut té propo-
zuar nga Tsuchida & Hayashi (1972)
tregojné qé kéto dhera paragesin
potencial lengezimi gjate godtjeve
sizmike, pasi kurbat granulometrike
pothuajse pér té gjithé kampionét e
analizuar ndodhen brenda zonés me
potencial té larté |éngézimi. Dherat
pa kohezion referuar pérbérjes gran-
ulometrike sipas sistemit té klasifi-
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kimit USCS i pérkasin grupeve SW,
SM, SP-SM, SC-SM, kryesisht réra té
mirésortuara dhe pluhurore, ge ne

pergjithesi konsiderohen bazamente
té mira, por problematiké kryesore
kané |éngézimin.

Grafiku i Plasticitetit Klasifikimi USCS
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Figura 6. Grafiku i plasticitetit pér dherat me kohezion né zonén e studimit.
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Figura 7. Grafiku pér pritshmérine e rérave pér Iéngezim (sipas Tsuchida & Hayashi 1972).
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PERFUNDIME

Né kété punim bazuar né karakteris-
tikat litologjike té depozitimeve Plio-
cen — Kuaternar jepet njé mendim
mbi modelet sedimentuese né mje-
disin deltaik té lumit Shkumbin. Katér
mjedise kryesore sedimentimi jané
ndérthurur né ményré komplekse né
formimin e depozitimeve deltaike:

e Sedimentet aluviale jané depozi-
tuar kryesisht né zonat e brendshme.

e Depozitimet aluviale — detare shtri-
hen né grykat e deltave né ujérat e
émbla deri né té kripura.

e Depozitimet organike formohen in
situ ose barten né distanca té shkur-
tra dhe ridepozitohen né mjedisin
lagunor.

e Erozioni dhe depozitimi nga deti

rezulton né ato sedimente té lidhura
vetém né mjedisin detar.
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ABSTRACT

This paper gives generalized information on the Shkumbin River deltaic deposits in the
flat area, where the river flows from east to west. This paper aims to consolidate the
data collected from various geological works in the area, attempting to specify deltaic
depositional environments. Attention is focused on those deposits which, due to their
weak physical properties, are the most important from the engineering point of view,
since it becomes necessary that these later depositions can be used as basements for
construction, due to the development of tourism in this area and the whole region. If
their design parameters are not identified and calculated correctly, such soils can cause
problems during the construction and use of engineering facilities. The general analysis
of deltaic deposits presented in this paper shows that deltas are more complex than
previously considered, the created deltas are in continuous dynamics and change their
configuration due to the change in the position of the river estuary.

Keywords: depositions, deltaic, river estuary, Shkumbin River.

INTRODUCTION sedimentary sequences of deltas de-
pend on the relative magnitude of
tides, waves, and currents (Wright &

Coleman 1973). Deltaic deposits can

Deltas are deposited landforms that
are created in rivers downstream.

Their evolution is mainly controlled
by river flows, the type and amount
of sediment supply, regional and
global sea levels, and changes in
wave energy. The morphology and

be divided into three sedimentary
facies (in ascending order; Fig. 1):
prodelta, delta front and deltaic plain
(Coleman 1981).

Figure 1. Image of Shkumbin river delta, sedimentary facies according to Coleman (1981;
Image from Google earth).

Faculty of Geology and Mining, Tirana
e-mail: majlinda.mecaj@fgjm.edu.al
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The Shkumbin River Delta ranks third
in size on the southern Adriatic coast,
after the Vjosa and Semani rivers’
deltas. Its plain surface covers several
km2, while the submerged area (pro
— delta) extends over approximately
1.5 km2 on the continental shelf. The
plain surface has a coastline of about
5 km long, being a plain that reaches
a maximum height of 4 — 5 m above
sea level. The area is bordered to the
west by the Adriatic Sea, to the south
by the Divjaka hills, to the East by the
Lushnje — Rrogozhine highway, and
to the North by the Ballaj Kryevidhi
hills. The deltaic plain includes the
largest area of deltaic deposits used
initially only for agriculture, but for
economic, and tourism development
recently, in this region, the geologi-
cal — engineering study of these later
depositions is necessary to be used
as foundations for construction. A
wide network of chanals that serve
to drain surface waters and preserve
agricultural lands are crossing the
deltaic plain.

The water hydrological regime is
greatly influenced by the geological —
lithological composition of the catch-
ment basin, the existence of mostly
impermeable rocks, the lack of plant
cover, the low relief and fragmented
character of it, the length of the flow-
ing streams, etc. The length of the
river from the Rrogozhina Bridge to
the estuary was 38 km in 1970, and
40.5 km in 1980, while currently it is
shorter. The width of the river varies
from 100 m — 250 m. The river depth
is 2.5—3 m, while in the river estuary,
itis even more. In Rrogozhina, the av-
erage long — term flow recorded was
59.9 m3/s. The maximum flows of
810 m3/s were recorded in Novem-
ber 1962. The average annual flow is
calculated at 50 — 60 m3/s.

GEOLOGICAL SETTING

Geologically, the Shkumbin basin is
built from rocks of different ages,
mostly ultrabasic, which lie on both
sides of Shkumbin. The valley is made
of sandstones and conglomerates,
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while the central part is represented
by carbonatic rocks. While the lower
part that belongs to the study area,
is part of the Peridriatic Depression,
which was established initially in the
Sevaralian and Tortonian, then sinks
in the eastern part and it’s washed by
the sea, where shallow sandy — clay
facies with lithotomic limestone are
formed. The successive accumula-
tion continued in the west, but at the
end of the Miocene (Messinian), it
was deposited also a gypsum lagoon-
al facies. At the end of the Miocene,
the Peridriatic Depression is slightly
folded and emerged above the wa-
ter. Later during the Pliocene, it sinks
in the western part and is covered by
the sea, where conglomeratic and
sandy — clay molasse deposits were
accumulated. A powerful folding cap-
tured the lowlands at the Pliocene —
Quaternary boundary, especially in
the west, and moved it above water,
where the anticlinal and synclinal
units were formed, representing to-
day’s hilly relief. These structures are
mainly represented by Pliocene and
late Quaternary deposits composed
of clay-siltstone, sandstone, and con-
glomerate bedrock (Fig. 2).

The depositions of the Pliocene (N,)

These deposits are spread at the sur-
face in the eastern part of the region
and are lithologically represented by
two lithofacies units, named Helmesi
and Rrogozhina formations.

Helmesi Formation outcrops in the
hilly ranges in the south, north, and
east, on the slopes of the hills, and in
the low plain area they are underlaid
by the deposits of the Rrogozhina for-
mation. They overlay transgerssivelly
the Messinian sediments. They are
represented by massive grey — bluish
clays, reaching a thickness of about
1000 m. In the upper part of the sec-
tion, the existing siltstones and sand-
stones become more frequent and
pass gradually into the Rrogozhina
Formation.

The Rrogozhina Formation etxtends
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on the slopes of the hills and the
plain which is overlaid by Quaternary
deposits. The lower part is repre-
sented by a mixing of conglomerates,
gray — vyellowish sandstones, rare
fine-grained claystone. The upper
part is represented by conglomer-
ates and sandstones intercalations.
The thickness of these deposits is dif-
ferent, and they reach up to 1200 m.

Quaternary depositions (Q)

These deposits extend over the an-
ticline and syncline structures of the

4550

asas

Periadriatic Depression. The Quater-
nary deposits that cover the plain
part of the depression are repre-
sented by marine sediments of Pleis-
tocene age, marine — lacustrine and
continental sediments of Holocene
age (Rakipi et al. 2005). According to
the Quaternary base map (Fig. 3), the
Quaternary deposits in the central
part of the deltaic plainare 30—40m
thick on average, but in certain sec-
tors increase up to 200 m.

Figure 2. Geological map of the area (according to the map scale 1:100 000).

43 80 000 43 82 000
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|
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Figure 3. Scheme of the depth of the Quaternary deposits (according to Rakipi et al. 2005).
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METHODOLOGY

For this paper, the interpretation
of data from previously performed
works for different purposes, field
and laboratory methods was used
through:

1. Interpretation of data collected
from works previously carried out in
the area.

2. Field work to investigate the area,

the changes that occurred in the

Shkumbin River delta due to the

change of the river estuary, as well as

E)h%condition of the of the river old
eds.

3. Collection of soil samples in cut-
tings from channels and open pits
at different points on both sides of
the river to analyze the main physical
properties and classify these soils for
construction purposes.

RESULTS AND DISCUSSION

According to the isostatic predic-
tions made by Lambeck & Johnston
(1995) the relative sea level along
the Adriatic coastline was 3—4 m be-
low the current level, approximately
6000 years ago, and 1 — 1.5 m below
the current level around 2000 years
ago. It is possible that the present
day coastal geomorphology of the
Adriatic provides a record of coastal
change that stretches back at least
over the last 6,000 years. Ten thou-
sand years ago, at the maximum ex-
tent of the Weichselian glaciation,
which affected the northern Europe
and North America regions, the sea
level reached about 120 m below to-
day’s level (Fairbanks 1989).

Thus rivers were bringing sediment
from the internal part and would
cross the coastal plain up to about
100 km wide before reaching the sea,
much further west than the present
coastline. During the latest Pleisto-
cene and early Holocene, the sea
level rose rapidly, the rate possibly
increasing to about 20 — 30 mm/yr.
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This was a period of extensive trans-
gression when the coastline migrated
rapidly eastwards across the plain.
The distribution along the coastline
of the sandy sediment brought to the
coast by the river waters has prob-
ably become more and more limited,
for the beach environments or transi-
tional deltaic deposits, destroyed by
the transgression.

Deltaic, deltaic — marine, and marine
deposits are complexly intermixed
in the deltaic plain of the Shkumbin
River as well as in those of Seman
and Vjosa rivers. For the interpreta-
tion of the genetic types of Quater-
nary sediments, those of Holocene
age found in the depts and channels
within the deltaic plain are the depo-
sitional environments within which
the sediment came or was formed in
situ. Almost all soils found at depth
or covering the surface were formed
under conditions similar to current
deltaic deposits at the delta front,
but the types of depositional envi-
ronments and the types of deposits
associated with them depend on the
geological development of the re-
gion. The deposits of the present del-
taic plain are the result of seaward
deposits from deltas at different geo-
logical times and the present delta
of the Shkumbin River. Each time
the Shkumbin River has extended its
delta towards the sea (Fig. 4), it has
abandoned a long riverbed in favor
of a shorter and more direct route to
the sea. The chronology of the most
recent displacements of the delta
can also be seen in Google images of
the last 20 years.

The river estuary in different peri-
ods has changed its position several
times, when until 1960, the river es-
tuary was located north of Divjaka
in a place called Kular. The river es-
tuary separated the district of Lush-
nja from that of Durrés (today the
district of Kavaja). After the 1960’s,
the estuary of the river was moved
about 1.7 km towards Lushnja. From
the point where the river created a
new bed (Vilé Bashtové) to the river
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estuary, the length of the was about
5.5 km. From the field investigation,
it is observed that the river tends to
change its bed again. The channels
of the river’s old beds have water in
part but not on the whole length.

Four main sedimentation environ-
ments are complexly mixed in the
formation of deltaic deposits: (a) allu-
vial sediments are deposited mainly

in the narrow strip along the course;
(b) alluvial — marine deposits extend
to the mouths of deltas in the waters
of fresh to saline; (c) organic deposits
form in situ or are transported short
distances and redeposited in the la-
goonal environment, and (d) erosion
and deposition from the sea results
in those sediments related only in
the marine environment. These de-
posits are represented by clay, silt,

- Root rock outcrops

Deltaic deposition

River mouth
S~

Old river mouths

Deposit of deltas and sand belts.

Figure 4.

Schematic map of the Shkumbin
riverbed movements (According
to Luli & Bogit 1966; modified ac-
cording to images from Google
Earth).
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sand, and gravel in a loose state. The
thickness of the Quaternary deposits
in the deltaic plain reaches on aver-
age up to 30 — 40m. The sedimentary
material brought from the river in
the lower part of the flow to the river
estuary forms different landforms
such as deltaic plains, dunes, sand
belts, bars, etc. In the area of the
Shkumbin river meanders, the sand
and gravelly sand of the bed and riv-
erbank are deposited. Gravel is usu-
ally deposited inside the riverbed,
while sand is deposited on its sides
(Fig. 4). The study of today’s river
meanders of the river can lead to the
propagation and localization of old
meanders to the south or north of
it depending on geological time. Re-
garding the erosive, and depositional
activity of the river, it turns out that
the depositional activity is several
times higher than the erosive one,
which has influenced the occasional
change of the riverbed and the for-
mation of its delta, possibly in differ-
ent positions in the south and north
of today’s delta.

While in the south this phenomenon

has created the conditions for the
separation from the sea of the for-
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mer southern bay of the then delta
and the formation of the lagoon of
Karavasta and the Divjaka beach, in
the north it has created the condi-
tions for the accumulating a sandy
belt which represents the beautiful
beach of Spille. The Karavasta La-
goon is located south of the current
Shkumbin River estuary and is sepa-
rated from the sea by a narrow strip,
so that it is possible to represent an
old river delta. Today one can easily
observe the siltation of the northern
part of the beach of Divjaka (Méson-
jési 2003). Sandy belts and areas are
located north of the river estuary up
to the village of Spille with an exten-
sion of about ten kilometers. The ac-
cumulation of such a large amount
of material could be brought from
such a river as Shkumbin, therefore
the above idea, that there may be an
old bed in this direction (Mésonjési
2003). From the Rrogozhina Bridge
to the river estuary segment, on both
sides of the river in the channels and
open pits, unconsolidated soils were
found with the features described in
the tables below (Fig. 5), while the
samples taken were analyzed to de-
termine their physical properties.
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Cutting 1 Thickness

Description

Later deposits of silty clay, gray in color to dark brown, continue up to 40 cm.

The mixture of clay with medium plasticity is light brown in color.

85 -160 cm

The presence of sand increases and the transition from silt-clay to sand occurs

Soil cutting 1 it does not have differentiated
horizons, but it was built in the form of layers
as a result of the river flows, it is 400 m south-
west of the Rrogozhina Bridge, inside the
embankment.

Thickness

Description

Later deposits of silty clay, light brown in color, continue up to 60 cm.

Soil cutting 2, there are no differentiated horizons;

The mixture of clay +sandy silt with spot gray in color.

the location is in Cerma e Sipérme.

The presence of sand increases and the transition from silt-clay to sand

Cutting 3 Thickness

Description

0-60 cm

Later deposits of silty clay, light brown in color, continue up to 60 cm.

60-90 cm

The transition to silty and increase the presence of sand.

| 90-160 cm

The mixture of clay +sandy silt with spot yellow in color.

Thickness

Cutting 4

Description

0-20 cm

Vegetated soil, dark gray permeable by roots.

Soil cutting 3 - there are no differentiated horizons;
the site in Cerma e Poshtme

Soil cutting 4 is located about 1.5 km from the coast
in Vérria Forest.

Soil cutting 5 is located about 500 - 600 m from the

coastline on the side of Kavaja.

20-120 cm | The transition to sandy silt and increase the presence of sand.
120cm cont. | Sands layer.
Thickness Description
0-25 cm Vegetated soil, dark ash in color, gradual transition to sands.
25-45 cm Sands with spot brown in color.
45 cmcont. | Sands layer.

Description

Later deposits of silty clay, light brown, with spot red in color.

Soil cutting 6, there are no differentiated horizons,

The mixture of clay +sandy silt, light in color.

the location Kalaja ¢ Bashtoves (Kavajé).

The presence of sand increases, from clay to silty sand, with white to gray

Description

Later deposits of silty clay, dark grey in color, continue up to 65 cm.

Soil cutting 7 - there are no differentiated horizons;

The mixture of clay +sandy silt, light in color.

the location is in Kalush.

| 125-160 cm

The mixture of clay +sandy silt, increase the presence sand.

Thickness

Cutting 8

Description

0-60 cm Later deposits of silty clay, dark brown in color,

Soil cutting 8 - there are no differentiated horizons;

60-95 cm Silty clay, light brown in color.

the site in Rrogozhine 500 - 600 m to river.

95 -160 cm Silty clay, increase the presence of silt and sand.

Figure 5. Soil cutting and their characteristics.

Based on the description of analyzed
cuttings and the samples laboratory
analysis, the soils were separated
into two groups: cohesive soils (fine
— grained soils) represented by clays
and clays, and less — cohesive soils
(course — grained soils) represented
by sands and silty sands. From the
results of the plasticity shown in the
plasticity chart, cohesive soils belong
to clays and silts with low plasticity
but, also those with high plasticity,
where according to the USCS clas-
sification system they belong to the
group CH, CL, CL-ML, MH, and ML
(Fig. 6). Such sails, if the design pa-
rameters are not identified and cal-
culated correctly, can create prob-
lems during the construction and use
of engineering facilities.

The results of the granulometric
analyses presented in the granulo-
metric curve (Fig. 7) according to the
Chart proposed by Tsuchida & Hayas-
hi (1972) show that these soils pres-
ent a potential for liquefaction during
seismic shocks since the granulomet-
ric curves for almost all the analyzed
samples are located within the zone
of high liquefaction potential. Cohe-
sionless soils according to the USCS
classification system belong to the
SW, SM, SP-SM, and SC-SM groups,
mainly well — graded sand and silty
sands, which are generally consid-
ered good basements. Still, the main
problem for sands is liquefaction sus-
ceptibility.
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Figure 6. Plasticity chart for cohesive soils in the study area.
Particle Size Distribution Curve
368 0.002 0.05 0.074
=
j=3
£
1
-
=
:
a

0.001 0.01 0.1 10 100
Particle size D [mm]

Figure 7. Sands liquefaction susceptibility chart according to Tsuchida & Hayashi (1972).
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CONCLUSIONS

In this paper, based on the lithologi-
cal characteristics of the Pliocene —
Quaternary deposits, an opinion is
given on the sedimentary types in
the Shkumbin River deltaic environ-
ment.

Four main sedimentation environ-
ments are complexly mixing in the
formation of deltaic deposits:

e Alluvial sediments are deposited
mainly in the interior areas.

e Alluvial — marine deposits extend
to mouths of deltas in fresh to saline
waters,erozioni dhe depozitimi nga
deti rezulton né ato sedimente té lid-
hura vetém né mjedisin detar.

e Organic deposits are formed in situ
or transported over short distances
and redeposited in the lagoon envi-
ronment,

e Erosion and deposition from the

sea results in those sediments relat-
ed to the marine environment.

REFERENCE

The overview of deltaic deposits
presented in this paper shows that
deltas are more complex than previ-
ously considered, and their continu-
ous dynamics and change configura-
tion are the result of the river estuary
position changing. This paper might
serve as an idea for further studies
on the protection of the beaches
from siltation, deposition of clay ma-
terial on the sand as a result of the
change in the sedimentation model
of the material brought by the divert-
ed river from the migration of deltas
through engineering constructions.
The protective measures against
erosion would be the monitoring of
flows and the possibility of diverting
the river estuary if necessity might
arrise. Based on the obtained results,
soil layers that may cause problems
are identified and according to the
USCS classification system, they are
included in the groups CH-CL, CL-ML,
MH-ML as well as SP, SM, SP- SM, SC-
SM.

COLEMAN N. L. (1981). VELOCITY PROFILES WITH SUSPENDED ON THE OPEN-CHANNEL DISTRIBUTION. WATER RE-
SOURCES RESEARCH, 22 :10, 1377-1384.

FAIRBANKS R.G. (1989). A 17 OO0 — YEAR GLACIO-EUSTATIC SEA LEVEL RECORD: INFLUENCE OF GLACIAL MELTING
RATES ON THE YOUNGER DRYAS EVENT AND DEEP OCEAN CIRCULATION. NATURE, 342, 637-642.

LAMBECK K. & JOHNSTON P. (1995). LAND SUBSIDENCE AND SEALEVEL CHANGE: CONTRIBUTIONS FROM THE MELT-
ING OF THE LAST GREAT ICE SHEETS AND THE ISOSTATIC ADJUSTMENT OF THE EARTH. IN: BARENDS F.B.J.; BROUWER
F.J.J. AND SCHRODER, F.H. (EDS.): LAND SUBSIDENCE - PROCEEDINGS OF THE 5TH INTERNATIONAL SYMPOSIUM ON
LAND SUBSIDENCE. BALKEMA, ROTTERDAM, 3-18.

MESONJESI A. (2003). DEPOZITIMET ALUVIALE TE DELTES SE SHKUMBINIT. REVISTA NAFTA SHQIPTARE, NR. 2.

RAKIPI N., BONJAKU S. & JANO K. (2005). STUDIMI KOMPLEKS | TEKTONIKES, SEDIMENTIMIT DHE ZONAVE HIDRO-
KARBURMBAJTESE NE ULTESIREN PRANADRIATIKE, DUKE PERFSHIRE DHE ATO DETARE SI DHE BASHKELIDHJA E DEPOZI-
TIMEVE DETARE E KONTINENTALE TE PLIOCENIT TE SIPERM E KUATERNARIT. FONDI AKBN, FIER.

TSUCHIDA H. & HAYASHI S. (1972). ESTIMATION OF LIQUEFACTION POTENCIAL OF SANDY SOILS. MICGRAW HILL INC.:
NEW YORK, NY, USA.

WRIGHT L.D. & COLEMAN J.M. (1973). VARIATIONS IN MORPHOLOGY OF MAJOR RIVER DELTAS AS FUNCTIONS OF
OCEAN WAVE AND RIVER DISCHARGE REGIMES. AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS BULLETIN, 57,
370-398.

133






Bul. Shk. Gjeol. (Nr. 1/2024) Lamaj M., Muceku Y., Avxhi A.

VLERESIMI DHE ANALIZIMI | TE DHENAVE LITOLOGIJIKE, PER QELLIME TE
NDERTIMIT TE HARTES GJEOTEKNIKE TE SHQIPERISE NE SHKALLE 1:200 000
MENTOR LAMAJ*", YLBER MUCEKU? & ALBERT AVXHI

1Shérbimi Gjeologjik Shqiptar, Rruga Zef Serembe, Tirané, Shqipéri
2Instituti i Gjeoshkencave, Don Bosko Nr. 60, Tirané, Shqipéri
*Autor korrespondent: mentorlamaj2@gmail.com
(Doréshkrim i dorézuar né shkurt 2024; i pranuar pér botim né néntor 2024)

ABSTRAKT

Gjaté njé periudhé tre vjegare (2019 — 2021) Shérbimi Gjeologjik Shqiptar né bash-
képunim me Institutin e Gjeoshkencave, realizuan Projektin pér ndértimin e Hartés
Gjeoteknike té Shqipérisé né shkallé 1:200 000. Njé nga té rejat qé solli kjo harté ishte
zonimi sipérfaqésor né fushépérhapjen e formacioneve shkémbore, si dhe zonimi sipér-
faqgésor dhe né vertikalitet né fushépérhapjen e dherave té Kuaternarit, sipas kufijve
gjeologjiké qé pérmban Harta Gjeologjike e Shqipérisé né shkallé 1:200 000. Pérsa i
pérket shkémbinjve, zonimi éshté kryer né tre nivele duke marré si kriter: 1) rezistencén
né shtypjen njéboshtore; 2) coptueshmériné e masivéve shkémboré, dhe 3) tipin li-
tologjik. Whereas, as far as soils are concerned, their surface zoning is done entirely
according to Eurocode VIl standards, while vertical zoning is done using depth contours

from the surface of the bedrock ceiling.

Fjalé kyge: Harta Gjeoteknike, zonim, faktor litologjik, celulé litologjike.

HYRIJE

Ndértimi i Hartés Gjeoteknike té Shg-
ipérisé né shkallé 1:200 000, ka gené
prej vitesh njé domosdoshméri pér
organet vendimmarrése té planifi-
kimit té territorit. Kjo harté shérben
si konsulté né fazat e para té projek-
timit té objekteve inxhinierike. Kjo
fazé, né vendet e zhvilluara perén-
dimore, konsiderohet si faza mé
e réndésishme, pér arsye se né té
gjykohet dhe vendoset pér zonén ku
do té ndértohet, duke ballafaquar té
dhénat e projektit té ndértimit me
resurset dhe mundésité e ndryshme
dhe té shumta qgé ofron territori.

Té dhénat bazé té shfrytézuara pér
pérpilimin e hartés kané qené té
dhénat ekzistuese né arshivén e
SHGJSH-sé, si dhe eksperienca e au-
toréve té késaj harte né fushén e
studimeve gjeoteknike né territorin
e Shqipérisé, sigurisht duke u kon-
sultuar edhe me arritjet kryesore
shkencore té vendeve europiane.
Pas viteve 2000, Shérbimi Gjeologjik

Shqiptar ndérmori njé seri studimesh
té karakterit tematik ku mé i réndé-
sishmi ishte ndértimi hartave shumé
géllimore. Né kuadér té kétij projekti,
i cili vazhdon dhe né ditét e sotme,
éshté arritur té mbulohet pothuaj i
gjithé territori i Shqipérisé né bazé
té planshetave né shkallé 1:25 000,
pér shumé elementé, por né ményré
té vecanté pér gjeologjing, rrezikun
gjeologjik, gjeologjiné inxhinierike,
hidrogjeologjing, té cilat mbartin
njé informacion té detajuar (sipas
shkallés), dhe qé pérbén njé bazé té
réndésishme pér ndértimin e hartave
té tjera tematike né shkallé mé té vo-

gla.

Po ashtu né fushén e gjeologjisé
inxhinierike jané kryer studime té
vecanta pér rajonizimin gjeologo —
inxhinierik té disa zonave té médha
urbane si Durrési, Gjirokastra, Berati,
Kruja etj. Zhvillimi intensiv i infra-
strukturés rrugore né Shqipéri, si dhe
veprave té ndryshme inxhinierike,
ka dhéné informacion té konsid-
erueshém sa i pérket parametrave

1SHGJSH, *IGJEO, Tirané
Email: mentorlamaj2@gmail.com
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gjeotekniké té shkémbinjve dhe
dherave pér zona té vecganta. Po
ashtu, bazuar né té dhéna té reja té
marra nga kéto lloj studimesh, éshté
arritur gé té pérpilohen dhe té boto-
hen hartat: Harta gjeologjike e Shg-
ipérisé né shkallé 1: 200 000 (2002),
Harta e Gjeorrezikut e Shqipérisg,
né shkallé 1:200 000 (2005), Harta
Gjeologo — Inxhinierike e Shqipérisé,
né shkallé 1:200 000 (2014), Harta e
Inventarit e Rréshqitjeve né Shkallé
1:200 000 (2015); Harta e Ndjesh-
mérisé ndaj Rréshqitjeve né territo-
rin e Shqipérisé, né shkallé 1:200 000
(viti 2015) dhe Harta Hidrogjeologjike
e Shqipérisé, né shkallé 1:200 000
(viti 2017). | gjithé informacioni i
marré nga kéto studime krijoi njé
bazé shumé té réndésishme pér pér-
pilimin e Hartés Gjeotenike té Shg-
ipérisé né shkallé 1:200 000, e cila
tashmé éshté njé harté e kompletuar
me té dhénat e fundit, e cila plotéson
mé sé miri kondicionet bashkékohore
gé kérkohen pér kéto lloj hartash.

Karakteristikat litologjike té territo-
rit té Shqipérisé

Né kété kapitull jepen mjetet dhe
ményrat e trajtimit té faktorit li-
tologjik pér realizimin e zonimit
gjeoteknik té trojeve té Albanideve.
Eshté pérdorur njé metodiké krejt
e ndryshme nga ajo e béré nga tek-
stet shpjeguese té hartave té tjera té
karakterit gjeologjik né shkallé 1:200
000. Stili i deritanishém pérshkrues
ka gené gé pér cdo piké té vertika-
litetit moshor, béhej pérshkrimi i
fushépérhapjes dhe litologjisé, pa-
varésisht zonave apo nénzonave
tektonike té Albanideve ku ato ndod-
heshin. Kurse stili i pérdorur né teks-
tin e Hartés Gjeoteknike konsiston né
até qé pér ¢do piké né sipérfagen e
territorit té Albanideve, béhet pérsh-
krimi i kolonés vertikale i té gjitha
formacioneve shkémbore té té gjitha
moshave gjeologjike. Pér ti ardhur né
ndihmé keétij lloj pérshkrimi u ndér-
tua njé tabelé me tre pjesé pérbérése
té saj: 1) stratigrafia, 2) shkémbinjté
magmatiké dhe 3) dherat e Kuater-
narit. Né secilén prej tyre, kolonat
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vertikale tregojné Zonén, Nénzonén,
apo Njésiné tektoniko — faciale té
Albanideve, kurse né horizontalitet
tregohet moshat gjeologjike. Kom-
binimi i rreshtave (H) dhe kolonave
(V) formojné “celula” té pérfaqésu-
ara nga njé lloj i caktuar litologjik. Pra
¢do ndérthurje e ndarjeve vertikale
dhe horizontale, formon njé “celulé”
unike litologjike, té miré pércaktuar
pér sa i pérket vendndodhjes dhe
moshés sé saj gjeologjike. Kéto “ce-
lula” shérbyen né vijim pér realizimin
e zonimit gjeoteknik té Albanideve.

Zonimi gjeoteknik i Albanideve

Zonimi gjeoteknik i trojeve pér té
gjithé territorin e Shqipérisé, né
shkallé 1:200 000, éshté realizuar
duke marré pér bazé kufijté gje-
ologjiké midis llojeve té ndryshme
té shkémbinjve apo dherave, té cilat
i pérmban Harta Gjeologjike e Shq-
ipérisé né shkallé 1: 200 000. Né
Hartén Gjeologjike té Shqipérisé kufi-
jté midis llojeve té ndryshme shkém-
bore jané té disa tipeve: gjeologjik
normal, gjeologjik transgresiv dhe
tektonik. Pavarésisht nga lloji i tyre,
ato jané konsideruar té njéjté si kufi
gjeologjik.

Zonimi éshté realizuar né katér
nivele:

A. Niveli i paré bazohet né llojin e
tyre gjenetik dhe i klasifikon trojet né
shkémbinj dhe né dhera.

B. Niveli i dyté bazohet né para-
metrin mé té réndésishém mekanik
té shkémbinjve, sikurse éshté rez-
istenca né shtypje njéboshtore. Né
bazé té kétij parametri i gjithé terri-
tori shqiptar ndahet né 5 zona:

I. Zona e shkémbinjve shumé té forté
Il. Zona e shkémbinjve té forté

lll. Zona e shkémbinjve mesatarisht
té forté

IV. Zona e shkémbinjve té buté
V. Zona e shkémbinjve shumé té buté

C. Niveli i treté i zonimit bazohet né
parametrin GSI (Geological Strength
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Index), i cili éshté parametér gé
vleréson gjendjen aktuale té ndod-
hjes sé shkémbinjve né natyré. Ky
tregues shpreh shkallén e ndryshimit
(dobésimit) té parametrave fiziko —
mekaniké té shkémbinjve, si rezultat
i ushtrimit té presioneve té tokés mbi

ta. Mé poshté po paragesim skemat
e pamjeve té formacioneve shkém-
bore sipas vlerave té GSI. Shkémbin-
jté shumé té forté klasifikohen vetém
né nénzonén e shkémbinjve me GSI
>80.

/

Pamja e shkémbinjve shumé
té forté me GSI > 80

Pamja e shkémbinjve té f
ortéme GSI = 60 - 80

Pamja e shkémbinjve
té forté me GSI < 60

Pamja e shkémbinjve
me GSI = 60-75

Pamja e shkémbinjve
me GS| = 45-60

\\\\\\u\\\

\\\\‘\ \\,\\\Q\\

Pamja e shkembmjve
me GS| = 35-45

Pamja e shkémbinjve
me GS| = 25-35

Pamja e shkémbinjve
me GSI = 15-25

Pamja e shkémbinjve
me GSI = 10-15

Figura 1. Pamje té shkémbinjve me fortési té ndryshme.

Shkémbinjté mesatarisht té forté,
shkémbinjté e buté dhe shkémbin-
jté shumeé té buté, klasifikohen né 6
nénzona: 1) me GSI 60 — 75; 2) me
GSI 45 - 60; 3) me GSI 35 —-45; 4) me
GSI 25 - 35; 5) me GSI 15 — 25 dhe 6)
me GSI 10 — 15.

D. Niveli i katért i zonimit merr para-
sysh té gjithé parametrat e tjeré fiziko
mekaniké, té shprehura né emérti-
min e llojit petrografik. Cdonjéra prej
tyre ka modelin e vet gjeoteknik, i cili
éshté njésia mé e vogél e ndarjes sé
trojeve né modele gjeoteknike.

Mé poshté po japim né ményré té de-
tajuar llojet petrografike pérbérése
té secilés zoné.

Simbolet gjeoteknike tregojné:

Numri i paré romak (I, Il, Ill IV dhe
V) tregon numrin e zonés né fush-
épérhapjen e shkémbinjve, bazuar né
rezistencén né shtypje njéboshtore.
Numri i paré romak (VI) tregon se né
sipérfage gjenden dhera mbulesoré té
Kuaternarit.

Numri i dyte arab (1, 2, 3, 4, 5, ose 6)
tregon numrin e nénzonés brenda zo-
nave té mésipérme, bazuar né vlerén
e parametrit gjeoteknik GSI.

Numri i treté arab (1 deri 10) tregon
llojin petrografik brenda zonave dhe
nénzonave.

Pércaktimi dhe realizimi i niveleve té
zonimit gjeoteknik né tabelat Nr. 1, Nr.
2 dhe Nr. 3, béri té mundur paraqitjen
né harté té tyre me pérshkrimet pér-
fagésuese té tyre, si vijon:
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A — SHKEMBINJTE

Grupi | — Shkémbinj shumé té forté (Rsh>1000 kg/cm2) (GSI>80) (Né harté ngjyra
violet).

I-1-1 — Bazalte
I-1-2 —Troktolite
I-1-3 — Monconite
I-1-4 — Piroksenite
I-1-5 — Gélgeroré
Grupi Il - Shkémbinj té forté (Rsh = 500 — 1000 kg/cm2) (Né harté ngjyra jeshile).
GSI 60—-80
II-1-1 — Gélgeroré
[I-1-2 — Ranoré me ¢imentim karbonatik
II-1-3 - Rreshpe silicore sericitike
II-1-4 —Silicoré radiolaritiké.
GSI < 60
II-2- 1 — Granite
II-2-2 — Verlite, Lercolite, Harcburgite (intruzione ultramafike)
[I-2-3 — Andezite
[I-2-4 — Diabaze (Dajka paralele)
[I-2-5 — Plagjiogranite
II-2-6 — Mikrodiorite

11-2-7 — Gabro
[1-2-8 — Dunite
11-2-9 — Lercolite

[I-2-10 — Peridotite
Grupi lll - Shkémbinj mesatarisht té forté (Rsh 250 — 500 kg/cm2) (Né harté ngjyra
portokalli).
GSI 60-75

I1I-1 — Konglomerate shtresétrashé-masivé. Ranoré shtresé trashé-masiveé.
GSI 45 -60

I1I-2-1 — Gipse, anhidrite (evaporite té Njésisé sé Dibrés)

I11-2-2 — Konglomerate shtresé trashé-masivé. Ranoré shtresé trashé-masiveé.
GSI 35-45

I1I-3 — Ndérthurje ranoré—mergele.
GSI 25-35

I1I-4 — Ndérthurje diabaze, rreshpe, argjila, silicoré (Pako efuzivo-sedimentare)
GSI 15-25

[11-5-1 — Ranor karbonatiké

[11-5-2 — Ndérthurje gélgeroro — mergelore — ranore

I11-5-3 — Mergele

[11-5-4 — Ranoré shtresé trashé

[11-5-5 — Ndérthurje shtresé trashé ranoré argjiloré

I11-5-6 — Serpentinite, harcburgite té serpentizuara, kaolina, gabro kaolinore
GSI10-15

I11-6-1 — Ndérthurje ranoro-argjilo-alevrolitore

I11-6-2 — Ndérthurje gélgeroré mergele

I11-6-3 — Ndérthurje gélgeroré dhe mergele té metamorfizuar
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I1I-6-4 — Rreshpe

I11-6-5 — Ndérthurje shtresé trashé konglomerate, ranor.
Grupi IV — Shkémbinj té buté (Rsh 50 — 250 kg/cm2) (Né harté ngjyra e verdhé)
GSI 45 -60

IV-1 — Pérzierje dolomite, gélgeroré, ranoré, gipse, anhidrite (Evaporite té
Zonés Jonike).

GSI35-45
IV-2-1 — Ndérthurje konglomerate, ranoré (Suita Luma)
IV-2-2 — Ndérthurje ranoré, konglomerate
IV-2-3 — Ndérthurje argjila, mergele
IV-2-4 — Ranoré masivé
GSI25-35
IV-3-1 — Ndérthurje ranoré, argjila
IV-3-2 — Ndérthurje konglomerate e ranoré
GSI 15-25
IV-4-1 — Ndérthurje shtresé trashé ranoro-argjilore
IV-4-2 — Ndérthurje shtresé trashé argjilo-ranore
IV-4-3 — Ndérthurje argjila, mergele
IV-4-4 — Molasa argjilo ranore
IV-4-5 — Ndérthurje ranoro argjilore
GSI10-15
IV-5 — Ndérthurje argjila, ranoré, mergele
Grupi V — Shkémbinj shumé té buté (Rsh 10 — 50 kg/cm2) (Né harté ngjyra bezhé)
GSI35-45
V-1 — Ndérthurje argjila, mergele
GSI55-25
V-2-1 — Argjila me copa shkémbinjsh (“Blloge né matriks”)
V-2-2 — Ndérthurje argjila, alevrolite
V-2-3 — Ndérthurje argjila, Mergele
V-2-4 — Ndérthurje argjila, ranoré
V-2-5 — Ndérthurje shtresé trashé argjilo-ranore

B — DHERAT (Ngjyra né harté e verdhé e zbehté)
1 —-Jo kohezivé
VI-1-1 — Réra (SM + SC)
VI-1-2 — Zhavorre (GM + GC)
VI-1-3 — Cakulli (GM)
VI-1-4 — Pérzierje réré, zhavorre, popla (SM + SC + GM + GC)
2 — Kohezivé
VI-2-1 — Argjila dhe pluhur inorganik (ML + CL)
VI-2-2 — Argjila zhavorrore (ML + CL + GM)
3 — Organiké
VI-3-1 —Torfa (PT)
VI-3-2 — Argjila organike dhe pluhur organik (OL + OH)
Pasi u pércaktuan pérkatésité litologjike té zonave e nénzonave, u ballafaquan ato me

pérshkrimet e ¢do “celule”, duke konkluduar pér ¢do “celule” litologjike pérkatésiné
zonale té trojeve té Albanideve, si mé poshté:
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Pér sa i pérket shkémbinjve sedimentaré pérkatésia éshté béré si mé poshté:
Zona Korabi
Nénzona e Muhur - Cajés

J,—Jurasik i sipérm Zona lI-1-4
J,,—Jurasik i mesém-i sipérm Zona ll-1-4
T,-J, — Triasik i mesém-Jurasik i mesém Zona lI-1-1
T,, — Triasik — i poshtém-i mesém Zona lI-1-2
P-T, — Permian — Triasik i poshtém Zona lll-6-5
S-D —Silur — Devon Zona II-1-3
Nénzona e Malésisé sé Korabit
J,,—Jurasik i mesém-i sipérm Zona ll-1-4
T — Triasik Zona lI-1-1
P-T, — Permian — Triasik i poshtém Zona IV-2-1
D — Devonian Zona lll-6-4
Nénzona e Kollovozit
T — Triasik Zona lll-5-1
P-T, — Permian — Triasik i poshtém Zona IV-2-1
S-D —Silur — Devon Zona lll-6-4
0O-S — Ordovikian-Silurian Zona lll-6-4

Zona Mirdita
Nénzona e Hajmelit dhe Gjallicés

Pg,> — Eocen i mesém Zona IV-5
Pg,, — Paleocen-Eocen Zona lll-6-1
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zonai ll-1-1
J-Cr Y —Jurasik i sipérm — Kretak i poshtém Grupi lll-6-2
1, —Jurasik i sipérm Zona V-2-1, ose IlI-5-4
J,,—Jurasik i mesém-i sipérm Zona ll-1-4
J,,—Jurasik i poshtém-i mesém Zona ll-1-1
T,-J, — Triasik i sipérm-Jurasik i poshtém Zona lI-1-1
T, — Triasik i mesém Zona ll-1-4
T, — Triasik i poshtém Zona lll-4
P-T, — Permian — Triasik i poshtém Zona IV-2-1
S-D - Silur — Devon Zona ll-1-1
Nénzona e Qerret-Miliskasé dhe Mbasdejés
Pg,> — Eocen i mesém Zona IV-5
Pg,, — Paleocen-Eocen Zona lll-6-1
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zona lI-1-1
J-Cr .Y —Jurasik i sipérm — Kretak i poshtém Zona lll-6-2
1, - Jurasik i sipérm Zona V-2-1, Zona llI-5-4
J,,—Jurasik i mesém-i sipérm Zona ll-1-4
J,,—Jurasik i poshtém-i mesém Zona ll-1-1
T,-J, — Triasik i mesém-Jurasik i mesém Zonall-1-1
T,,— Triasik i poshtém-i mesém Zona ll-1-1
P-T, — Permian — Triasik i poshtém Zona IV-2-1
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S-D - Silur — Devon Zona lI-1-3
Nénzona e Ofioliteve dhe formacionet karbonatike e silicore
Pg,> — Eocen i mesém Zona IV-5
Pg,, — Paleocen-Eocen Zona lll-6-1
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zona lI-1-1
J-Cr Y —Jurasik i sipérm — Kretak i poshtém Zona lll-6-2
1, - Jurasik i sipérm Zona V-2-1,0se Zona lllI-5-4
J,,—Jurasik i mesém-i sipérm Zona ll-1-4
J,,—Jurasik i poshtém-i mesém Zona ll-1-1
Zona Gashi
T,-J, — Triasik i sipérm - Jurasik i poshtém Zona lI-1-1
T, — Triasik i mesém Zona ll-1-1
T, — Triasik i poshtém Zona lI-1-1
P-T, — Permian — Triasik i poshtém Zona lll-1
Pz, — Paleozoi i sipérm Zona lll-4
S-D - Silur — Devon Zona llI-6-4
Njésia e Vermoshit
J-Cre™ - Jurasik i sipérm — Kretak i sipérm Zona lll-6-2
Zona Krasta - Cukali
Nénzona e Cukalit
Cr,-Pg, — Kretak i sipérm-Eocen Zona lll-3
Cr, — Kretak i sipérm Zona lI-1-1
J,-Cr, = Jurasik i sipérm- Kretak i poshtém Zona lI-1-4
J,,—Jurasik i poshtém-i mesém Zona ll-1-1
T, — Triasik i sipérm Zona lI-1-1
T, — Triasik i mesém Zona lll-3
Nénzona e Krastés
Cr,m-Pg, — Kretak i sipérm (Mastriktian)-Eocen Zona IV-3-1
Cr,m — Kretak i sipérm (Mastriktian) Zona Ill-5-3
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zona lll-6-2
Nénzona e Lisne-Spitenit
Pg,, — Paleocen-Eocen Zona IV-3-1
Cr — Kretak Zona ll-1-1
J = Jurasik Zona ll-1-1
T,-J, — Triasik i sipérm-Jurasik i poshtém Zona lI-1-1
T, — Triasik i mesém Zona llI-6-4
Nénzona e Okshtunit
Pg, — Eocen Zona Ill-2-2
Pg, — Paleocen Zona IV-3-1
Nénzona e Ostrenit
Cr,m — Kretak i sipérm (Mastriktian) Zona IV-3-1
Cr, — Kretak i sipérm Zona lI-1-1
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J-Cr,em - ) ~-Cr.cm - Jurasik i sipérm — Kretak i sipérm Zona llI-3
T —Triasik Zona ll-1-1

Zona e Alpeve
Nénzona e Malésisé sé Madhe

Pg,, — Paleocen-Eocen Zona Ill-6-2
Cr,sen — Kretak i sipérm(Senomanian) Zona lI-1-1
Cr,' — Kretak i sipérm (Turonian-Konjakian) Zona lI-1-1
Cr al-Cr,cm — Kretak i poshtém- i sipérm (Albian-Cenomanian) Zona II-1-1
Cr_ba-ap — Kretak i poshtém (Barremian-Aptian) Zona lI-1-1
Cr be-v —Kretak i poshtém (Berriasian-Valanzhinian) Zona lI-1-1
J,t—Jurasik i sipérm (Titonian) Zona lI-1-1
J.k—Jurasik i sipérm (Kimerixhian) Zona lI-1-1
J,,—Jurasik i mesém-i sipérm Zona lI-1-1
J, —Jurasik i poshtém Zona lI-1-1
T, —Triasik i sipérm Zona lI-1-1
T,I-T3k — Triasik i mesém (Ladinian)-Triasik i sipérm (Karnian) Zona lI-1-1
Tl —Triasik i mesém (Ladinian) Zona lI-1-1
T, — Triasik i mesém Zona I-1-5
T, — Triasik i poshtém Zona lll-1
P —Permian Zona II-1-2
Nénzona e Valbonés
Cr,m — Kretak i sipérm (Mastriktian) Zona IV-5
Cr — Kretak Zona ll-1-1
J = Jurasik Zona ll-1-1
T, — Triasik i sipérm Zona lI-1-1
T,I-T_k = Triasik i mesém (Ladinian)-Triasik i sipérm (Karnian) Zona II-1-1
Tl —Triasik i mesém (Ladinian) Zona lI-1-1
T, — Triasik i mesém Zona I-1-5
T1 —Triasik i poshtém Zona lll-1
P —Permian Zona II-1-2
Njésia e Dibrés
Pg,’ — Pg,! — Eocen i sipérm-Oligocen i poshtém Zona llI-6-3
T —Triasik Zona llI-2-1
Zona Kruja
Nénzona e Dajtit
N’ - Langian Zona V-2-3
N,'b — Burdigalian Zona IV-4-3
N,'a — Akuitanian Zona IV-4-5
Pg,>-N,'a — Oligocen i sipérm-Akuitanian Zona V-2-2
Pg33— Oligocen i sipérm Zona IV-4-5
Pgaz— Oligocen i mesém Zona lll—5-2
Pg,' — Oligocen i poshtém Zona IV-4-5
Pg, — Eocen Zona ll-1-1
Pg, — Paleocen Zona lI-1-1
Cr, — Kretak i sipérm Zona lI-1-1
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Nénzona e Tomorrit

N’ - Langian
N,'b — Burdigalian
N,'a — Akuitanian

Pg,>-N,'a — Oligocen i sipérm-Akuitanian

Pg,’ — Oligocen i sipérm
Pg,? — Oligocen i mesém
Pg,' — Oligocen i poshtém
Pg, — Eocen

Pg, — Paleocen

Cr, — Kretak i sipérm

Zona Jonike
Nénzona e Cikés

N, — Pliocen

N_*t — Tortonian

N ’s — Serravalian

N’ - Langian

N,'b — Burdigalian

N,'a — Akuitanian

Pg,? — Oligocen i mesém
Pg,' — Oligocen i poshtém
Pg, — Eocen

Pg, — Paleocen

Cr, — Kretak i sipérm

Cr, — Kretak i poshtém
J,,—Jurasik i mesém-i sipérm
J,—Jurasik i mesém

J, —Jurasik i poshtém

T, — Triasik i sipérm

T —Triasik

Nénzona e Kurveleshit

N, — Pliocen

N_*t — Tortonian

N ’s — Serravalian

N’ - Langian

N,'b — Burdigalian

N,'a — Akuitanian

Pg,’ — Oligocen i mesém
Pg,? — Oligocen i mesém
Pg,' — Oligocen i poshtém
Pg, — Eocen

Pg, — Paleocen

Cr, — Kretak i sipérm

Cr, — Kretak i poshtém
J,—Jurasik i sipérm
J,—Jurasik i mesém

Zona V-2-3
Zona IV-4-3
Zona IV-4-5
Zona V-2-2
Zona IV-4-5
Zona Ill—5-2
Zona IV-4-5
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona lll-1
Zona IlI-5-5
Zona IV—4-2
Zona Il1-5-2
Zona Il1-5-2
Zona IV—4-3
Zona V-2-4
Zona I11-5-3
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona I-1-5
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona IV-1
Zona lll-1
Zona IlI-5-5
Zona IV-4-2
Zona Il1-5-2
Zona Il1-5-2
Zona IV-4-3
Zona IV-4-4
Zona V-2-4
Zona I11-5-3
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona ll-1-1
Zona I-1-5
Zona ll-1-1
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J, —Jurasik i poshtém Zona lI-1-1
T —Triasik Zona IV-1
Nénzona e Beratit

N, — Pliocen Zona llI-1

N_*t — Tortonian Zona llI-5-5
N,’s — Serravalian Zona IV-4-2
N’ - Langian Zona llI-5-2
N,'b — Burdigalian Zona llI-5-2
N,'a — Akuitanian Zona IV-4-3
Pg33— Oligocen i mesém Zona IV-4-4
Pg32 —Oligocen i mesém Zona V-2-4
Pg,' — Oligocen i poshtém Zona Ill-5-3
Pg, — Eocen Zona ll-1-1
Pg, — Paleocen Zona lI-1-1
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zona lI-1-1
J,—Jurasik i sipérm Zona I-1-5

J,—Jurasik i mesém Zona ll-1-1
J, —Jurasik i poshtém Zona lI-1-1
T —Triasik Zona IV-1

Zona e Sazanit

N,'b — Burdigalian Zona llI-5-2
N,'a — Akuitanian Zona IV-4-3
Pg33 — Oligocen i sipérm Zona V-2-3
Pg,>- Pg,’ — Eocen i sipérm-Oligocen i mesém Zona lI-1-1
Pg, — Eocen Zona ll-1-1
Cr, — Kretak i sipérm Zona lI-1-1
Cr, — Kretak i poshtém Zona lI-1-1
J,—Jurasik i sipérm Zona lI-1-1
J,—Jurasik i mesém Zona ll-1-1
J, —Jurasik i poshtém Zona lI-1-1
T,-J, — Triasik i sipérm-Jurasik i poshtém Zona lI-1-1

Ultésira Adriatike

N, — Pliocen (Suitat Helmasi dhe Rrogozhina Zona IV-3-2, ose V-2-2
N_*m — Mesinian Zona IV-4-1
N_*t — Tortonian Zona V-2-5
N,’s — Serravalian Zona IV-4-2

Gropat e brendshme

N, — Pliocen (Rréshen, Korcé, Devoll) Zona V-2-2
N_*m — Mesinian Zona IV-4-1
N,> — Miocen i mesém (Librazhd) Zona IV-2-2
N_’l - Langian (Devoll) Zona V-1

N,'b — Burdigalian Zona IV-2-3
N,'a — Akuitanian Zona llI-1-1
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Pg,>- N,'a — Oligocen i sipérm- Akuitanian
Pg,’ — Oligocen i sipérm
Pg,? — Oligocen i mesém

Pér shkémbinjté magmatiké pérkatésia éshté si vijon:

Ofiolitet (J,) — Jurasik i mesém

Zona Mirdita

Shkémbinjté vullkaniké mesataré lindoré (SSZ)
Shkémbinjté vullkaniké baziké peréndimoré (MOR)
Shkémbinjté vullkaniké baziké lindoré (SSZ)
Shkémbinjté subvullkaniké mesataré lindoré (SSZ)
Shkémbinjté intruzivé mesataré lindoré (SSZ)
Shkémbinjté intruzivé baziké peréndimoré (MOR)
Shkémbinjté intruzivé baziké lindoré (SSZ)
Shkémbinjté intruzivé ultrabaziké peréndimoré (MOR)
(Sekuenca Lercolitike)

Shkémbinjté intruzivé ultrabaziké peréndimoré (MOR)
(Sekuenca Ultramafike)

Shkémbinjté intruzivé ultrabaziké lindoré (SSZ)
(Sekuenca Harcburgitike)

Shkémbinjté intruzivé ultrabaziké lindoré (SSZ)
(Sekuenca Ultramafike)

Magmatizmi paraofiolitik (T - T)

Zona Korabi

Shkémbinjté vullkaniké acidé dhe mesataré (T,)
Shkémbinjté vullkaniké baziké (T,)

Zona Mirdita

Shkémbinjté vullkaniké acidé dhe mesataré (T,)
Shkémbinjté vullkaniké baziké (T,)

Zona Krasta — Cukali
Shkémbinjté vullkaniké acidé dhe mesataré (T,)
Shkémbinjté vullkaniké baziké (T,)

Zona e Alpeve
Shkémbinjté vullkaniké acidé dhe mesataré (T,)

Magmatizmi paraofiolitik Paleozoik (Pz3 - S)

Zona Mirdita

Shkémbinjté vullkaniké acidé dhe mesataré (O-S)
Shkémbinjté vullkaniké baziké (Pz,)

Shkémbinjté intruzivé acidé dhe mesataré (Pz,)

Zona IV-4-4
Zona IV-3-1
Zona IV-3-1

Zona I1-2-3
Zona I-1
Zona I-1

Zona ll-2-4, 11-2-6

Zona lI-2-1, II-2-5, 11-2-7

Zona I-2

Zona lI-2-7
Zona lI-2-9
Zona lI-2-2

Zona lI-2-8, 11-2-10, I-4

Zona ll-2-2, 1-4

Zona I-1
Zona lll-4 dhe I-1

Zona I-1
Zona lll-4 dhe I-1

Zona lI-2-3
Zona lll-4 dhe I-1

Zona I-1

Zona I-1
Zona I-1
Zona I-3
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Zona Korabi

Shkémbinjté vullkaniké acidé dhe mesataré (O-S)

Shkémbinjté vullkaniké baziké (Pz,)

Shkémbinjté intruzivé acidé dhe mesataré (Pz)

Zona Gashi

Shkémbinjté vullkaniké acidé dhe mesataré (O-S)

Shkémbinjté vullkaniké baziké (Pz,)
Shkémbinjté intruzivé baziké (Pz,)

Zona I-1
Zona I-1
Zona I-3

Zona lll-4 dhe 11-2-3
Zona lll-4 dhe I-1
Zona lI-2-7

Pér dherat e Kuaternarit pérkatésia éshté si vijon:

Depozitimet kontinentale té Holocenit (Qh)

Depozitime deluviale + koluviale (cdQh)
Depozitimet proluviale (prQh)

Depozitimet aluviale + ligenore + kénetore (al,kQp-h)

Depozitimet aluviale (alQh)

Depozitimet ligenore + kénetore (li,kQp-h)

Depozitimet detare té Holocenit (Qh)
Depozitimet lagunore (IQh)
Depozitimet detare (dQh)

Zona VI-1-3
Zona VI-1-4
Zona VI-1-2, VI-2-2 dhe VI-3-2
Zona VI-1-1dhe VI-1-2
Zona VI-3-1

Zona VI-3-2
Zona VI-1-1

Depozitimet kontinentale té Pleistocentit (Qp)

Depozitime akullnajore (akQp)
Depozitime koluviale  (cQp)

Depozitime proluviale+aluviale+ligenore (al,liQp)

Depozitime proluviale+aluviale (al,prQp)
Depozitime proluviale (pQp)
Depozitime aluviale (alQp)

Zona VI-1-3

Zona VI-1-3

Zona VI-2-1
Zona VI-1-1,VI-2-1
Zona VI-1-2, VI-1-3
Zona VI-1-2, VI-2-1

Depozitimet kontinentale té Pliocen i sipérm —Pleistocen (N,-Qp)

Depozitime proluviale+aluviale+ligenore

PERFUNDIME DHE REKOMANDIME

1. Faktori litologjik éshté faktori krye-
sor mé i réndésishém né zonimin
gjeoteknik té trojeve té ndértimit né
territorin e Shqipérisé.

2. Trojet shkémbore té territorit
shqiptar kané ndértim kryesisht het-
erogjen, gjé e cila reflektohet edhe
né pérbérjen petrografike té dherave
té Kuaternarit. Ky éshté shkaku gé
njé pérgindje shumé e vogél e terri-
torit éshté klasifikuar si shkémbore
shumé e forté.
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Zona VI-1-1, VI-1-2, Zona VI-1-4 dhe VI-2-2

3. Lloji petrografik, gé i pérket njé
moshe gjeologjike té caktuar, e zhvil-
luar né njé zoné, nénzoné, apo njési
tektoniko-faciale (“celula” litologjike),
éshté konsideruar si njésia mé e vogél
e zonimit, e cila mbart né vetvete té
gjitha parametrat gjeotekniké pér-
katés. Né shumicén e rasteve pérbérja
litologjike brenda “celulave” nuk éshté
homogjene. Pér qgéllime té studimit
toné, éshté béré mesatarizimi i tyre,
ose éshté marré né konsideraté pér-
bérési mé i dobét nga piképamja gjeo-
teknike.
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4. Zonimi sipérfagésor i trojeve té
ndértimit né fushépérhapjen e llo-
jeve shkémbore, konsiderohet i vlef-
shém deri né thellésiné 100 m.

5. Zonimi vertikal éshté béré né fush-
épérhapjen e dherave té Kuaternarit,
duke vlerésuar trashésiné dhe jo pér-
bérjen petrografike té tyre.

6. Tabelat e ndértuara, té paraqitura
né kété studim, pérfshijné té gjithé
elementét litologjiké té Albanideve.
Cdo kombinim midis moshés gje-
ologjike (horizontalitet) dhe pérkaté-
sisé né zonat, nénzonat apo njésité
tektoniko-faciale (vertikalitet),
pérbén njé “celulé” litologjike. Né

pjesézén sipér celulave jepen té dhé-
na pér simbolin gjeologjik (moshor)
dhe ngjyrén qé kjo “celulé” ka né
Hartén Gjeologjike té Shqipérisé né
shkalllé 1:200 000. Kurse né pjesézén
poshté “celulés” jepet simboli i zon-
imit gjeoteknik dhe ngjyra qé kjo ce-
lulé ka né Hartén Gjeoteknike té Shqg-
ipérisé né shkallé 1:200 000.

7. Tabelat e paraqgitura né kété stu-
dim shérbejné shumé miré né ndérti-
min e ¢do harte té Shqipérisé té kara-
kterit tematik, né shkallé 1:200 000,
mjafton qé né pjesézén e poshtme té
“celulave” té vendoset simboli pér-
katés i tematikés gé trajtohet, si dhe
ngjyra qé do paraqitet né harté.
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Figura 2. Tabela e stratigrafisé sé Albanideve, nga Harta Gjeologjike t€ Shqipérisé né shkallé¢ 1:200 000.
(tabelén e ploté e gjeni né linkun: https://www.gsa.gov.al/Artikujt/buletiniOnline.html )
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Figura 3. Tabela e magmatizmit, nga Harta Gjeologjike t€ Shqipéris¢ né shkallé 1:200 000.
(tabelén e ploté e gjeni né linkun: https://www.gsa.gov.al/Artikujt/buletiniOnline.html )
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ABSTRACT

Geotechnical Map of Albania built at a scale of 1:200.000 was the result of e three
years (2019 — 2021) mutual collaboration between Geological Survey of Albania and
Institute of Geosciences. The surface zoning of outcropping rocks as well as, the both
surface and vertical zoning for Quaternary soils, are among the main achievements
of this study. For both rocks and soils zoning the geological borders drawn in the Geo-
logical Map of Albania of the same scale, was used as background. Regarding rocks
was performed a three-level zoning, considering as criteria: 1) uniaxial compressive
strength, 2) the fragility of rocks and 3) lithological type. Whereas, regarding soils,
their surface zoning was done entirely according to Eurocode VIl standards, while verti-

cal zoning was done using depth contours from the bedrock roof surface.

Keywords: Geotechnical Map, zoning, lithological factor, lithological “cell”.

INTRODUCTION

The compilation of Geotechnical
Map of Albania on scale 1:200 000
was since long time, a necessity for
territorial planning decision — making
bodies. Such map is useful as a con-
sulting tool during the initial phase
of engineering design. This phase in
the whole western experience is con-
sidered of the primary importance,
because through this can be judged
and decided the construction area,
confronting the construction proj-
ect requests with the resources and
other opportunities offered by the
territory itself.

The existing data archived in the Cen-
tral Archive of the Albanian Geologi-
cal Survey (AGS) served as the basic
data used for mapping. The authors
of the map processed these data us-
ing their many years of professional
experience in the field of geotechni-
cal studies in the territory of Alba-
nia, adding the main worldwide sci-
entific achievements. In the period

following year 2000, AGS undertook
a series of thematic studies where
the most important was the maps’
compilation. Within the framework
of this project, was possible to cover
the whole territory of the country
with 1:25 000 scale multipurpose
maps, based on topographic sheets.
Among them of primary importance
were those exposing geological set-
ting data, geo — engineering, geo-
logical hazard and hydrogeology,
which contain detailed information
used by us as a primary tool to com-
pile other thematic maps of smaller
scale. Moreover, in the field of geo-
logical engineering studies for geo-
engineering classification of the large
urban areas like Durrés, Gjirokastra,
Berat, Kruja etc., has been carried
forward. The recent development of
transport infrastructure, produced
considerable information regarding
geotechnical parameters of rocks
and soils in some areas, as well as in
the last two decades when a number
of new maps at scale 1:200 000 were
published and are listed below in

1SHGIJSH, *IGJEO, Tirana
Email: mentorlamaj2@gmail.com
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chronological order: Geological Map
of Albania (2002); Geohazard Map
of Albania (2005); Geological Engi-
neering Map of Albania (2014); The
Map of Landslides Inventory (2015);
The map of Susceptibility to Land-
slides (2015) and Hydrogeological
Map of Albania (2017). Information
originates from those studies also
served as an important basis for the
compilation of Geotechnical Map of
Albania, and give the possibility to
present a map equipped with most
recent data, fulfilling all the contem-
porary conditions requested by this
category of maps.

The lithological characteristics of Al-
banian territory.

Here are presented the tools and
methods used to consider the litho-
logical factor in the geotechnical zon-
ing of Albanian ground. The meth-
odology used here was completely
different from the one presented in
the explanatory texts of the above-
mentioned geological maps. The pre-
viously used methodology was to de-
scribe for each point along the geo-
logical time age, where the extension
and lithology were taken into consid-
eration, without considering the lo-
cation within the tectonic zones and
subzones of the Albanides. The meth-
odology used to compile the explan-
atory text of the Geotechnical Map,
gives a description of the vertical col-
umn of every formation and geologi-
cal age. To support such description
a three-component table was drawn
containing: 1) stratigraphy; 2) igne-
ous rocks, and 3) Quaternary soils.
In each of them, the vertical columns
show the zone, subzone or tectonic
— facial unit of the Albanides, while
horizontally, the geological age was
given. The combination between
the data from rows (H) and those
from columns (V) forms the “cells”
represented by a certain lithological
type. In other words, every single in-
tersection of horizontal and vertical
division, forms a unique lithological
cell, clearly defined by its location, as
well as geological age. The data from
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these cells served to realize the geo-
technical zoning of the Albanides.

The stratigraphy table contain 136
cells, scattered on 24 columns.

In the table of igneous rocks four age
units (Upper Paleozoic, Lower Trias-
sic, Middle Triassic and Jurassic) and
24 lithological cells are described.
Those cells belong to Korabi tectonic
zone (in total seven lithological cells,
of four six are common with Mirdita
tectonic zone), Mirdita tectonic zone
(in total 11 lithological cells belongs
to ophiolites), Gashi tectonic zone
(3 lithological cells), Albanian Alps
tectonic zone (1 lithological cell) and
Krasta — Cukali (2 lithological cells).

In Quaternary table there are three
age units, where 14 lithological cells
are described. Lithological descrip-
tion of each cell contains all the rel-
evant geotechnical parameters. In
cases where the lithological content
of cell doesn’t show homogeneity,
to fulfill the objective of the map,
the average content was used, or the
weakest component in geotechnical
point of view was taken into consid-
eration.

Geotechnical
banides

Zoning of the Al-

Geotechnical zoning of the Albania’s
territory, at scale 1:200 000, was real-
ized based on the geological borders
and contacts between different kinds
of rocks and/or soils, contained in the
Geological Map of Albania of same
scale. In this map, the geological con-
tacts between rocks are of three dif-
ferent types, normal, transgressive
and tectonic. However, despite the
contact type, we did not differenti-
ate them in our map, considering all
equally, as geological borders.

There were selected four zoning lev-
els:

1) The first level was based in genetic
type;
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2) Second level was based in the
uniaxial compressive strength as the
most mechanic parameters of rocks;

3) Third level takes into consider-
ation the parameter GSI (Geological
Strength Index);

4) Forth level consider the remaining
physical and mechanical parameters,
expressed by the denomination of
petrographic type, as the lower unit
of terrains division in geotechnical
models. For each lithological cell was
made a conversion of geological sym-
bols in geotechnical symbols.

The symbolism of the latter is ex-
plained below:

First digit, Roman numbers (|, 11, IlI,
IV and V) show the zone number in
the rock propagation, based on uni-
axial compressive strength. Mean-
time, the first Roman number digit
(V1) shows the presence of Quater-
nary soil which cover the surface.

Second digit, Arabic numbers (1, 2,
3,4, 5, and 6) show subzone number,
contained into the above-mentioned
zones, based on the value of GSI geo-
technical parameter.

Third digit, Arabic numbers (1 to10)
show the petrographic type con-
tained into the above-mentioned
zones or subzones.

Determination and organization of
zoning levels in the tables 1, 2 and 3
made possible their presentation on
the map with representative descrip-
tions.

After the lithological affiliation of the
zones and subzones was determined,
they were compared with the de-
scriptions of each cell, concluding for
each lithological cell the zonal affilia-
tion of the Albanides terrains.

CONCLUSIONS

1. Lithological factor is the primary
factor regarding importance in the

geotechnical zoning of terrains in Al-
banian territory.

2. Rocky composition terrains of Al-
banian territory show mostly a het-
erogeneous composition, which is
reflected in petrographic composi-
tion of Quaternary soils. This was the
reason why a very small percentage
of the territory is classified as very
hard rock.

3. Petrographic type, belonging to a
certain age, developed in one zone,
subzone or tectonic facial unit (the
lithological cell) were considered as
smaller unit of zoning, containing all
the respective geotechnical param-
eters. In most cases, cause of cells
heterogeneity, for study purposes,
were used the average content, or
the weakest component in geotech-
nical point of view was taken into
consideration.

4. Zoning of terrains in propagation
area of rocky types can be consid-
ered valid up to depth 100 m.

5. Vertical zoning was used for the
extension on the surface of Quater-
nary soils, evaluating their thickness,
not their petrographic composition.

6. The compiled tables presented in
this study, include the entire litho-
logical elements of Albanides. Each
combination between geological
age (horizontal element) and their
affiliation into zones, subzones or
tectonic — facial units (vertical ele-
ment), compound a unique lithologi-
cal unit. In the part above every cell
data regarding the geological symbol
(age) and the color this cell owns in
the Geological Map of Albanian of 1
to 200 000, were given. Meantime in
the lower part symbol of geotechni-
cal zoning and color owns this cell
in the Geotechnical Map of Albania,
were given.

7. Presented tables can be useful tool
in compilation of every thematic map
of Albania on scale 1:200.000. | this
case it is necessary only to introduce
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in the lower portion of the cells the corresponding symbol and color of the
specific thematic treated in this map.

Captions included in the Albanian version:
Figure 1. Images of different rocks” hardness.

Figure 2. Stratigraphic table of the Albanides, from the Geological Map 1: 200
000 of Albania.

Figure 3. Magmatism table, from the Geological Map 1: 200 000 of Albania.

Figure 4. Quaternary soils’ table, from the Geological Map 1: 200 000 of Al-
bania.

(You can find the tables at the link: https://www.gsa.gov.al/Artikujt/buletini-
Online.html)
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NE NDERIM E KUJTIM TE PROF. DR. ASTI PAPA

Me daté 24 néntor 2024 né méngjes u nda nga jeta né moshén 93 vjeg,
Prof. Dr. Asti Papa, né shtépiné e tij afér Parisit. Né momentet e tij té fundit
tij ka gené i rrethuar nga bashkéshortja Nerimani (qé punoi gjithashtu né
Institutin e Gjeologjisé pér 37 vjet) dhe familja. Disa oré para se té jepte
shpirt recitonte me vajzén vargjet e Lasgushit.

Ai lindi mé 17 néntor 1931 né Bari (ltali). Ka gené inxhinier gjeolog, doktor i
shkencave, profesor dhe pérkthyes. Pasi kreu Politeknikumin e Tiranés, pu-
noi pér ngritjen e Shérbimit Gjeologjik té Naftés (1951 — 1954) né Patos. U
diplomua né Fakultetin e Gjeologjisé dhe Minierave né vitin 1959. Punoi né
disa ndérmarrje gjeologjike, né Institutin e Kérkimeve Gjeologjike, né até
té Naftés dhe té Gazit, dhe ka marré pjesé dhe né Ekspeditén Detare gjaté
viteve 1959 — 1981. Né vitet 1981 — 1992 punoi né sektorin e Enciklopedisé
Shqiptare, prané Akademisé sé Shkencave té Shqipérisé. Mé pas, gjaté njé
periudhé 4-vjecare (1992 — 1996), ai ka gené konsulent shkencor i kompa-
nisé AGIP pér kérkimin e hidrokarbureve né detin Adriatik.

Gjaté veprimtarisé sé tij éshté marré kryesisht me c¢éshtjet e gjeologjisé
regjionale. Ka gené drejtues i studimeve té para stratigrafike pér Miocenin
(1959-1962), bashkautor i ndarjes tektonike té Shqipérisé (1964), nismétar
i studimit té shelfit detar shqiptar té Adriatikut (1975), bashkautor i Hartés
Gjeologjike té Shqipérisé 1:200 000 (1967) etj. Ka futur pér heré té paré né
Shqipéri nocionet e sotme gjeologjike té tektonikés sé pllakave (1972) dhe
ka interpretuar strukturén e Albanideve né bazé té tyre. Ka gené anétar i
kryesisé sé Shoqatés sé Gjeologéve té Shqipérisé (1989 — 1998), anétar i
Shoqatés Gjeologjike té Francés (1971). Disa prej botimeve (libra, artikuj
shkencoré) té tij si autor dhe bashkéautor jané:

¢ Gjeologjia e Shqipérisé (bashkautor) - Tekst sqarues i Hartés Gjeologjike

té Shqipérisé 1:200.000. - Inst. Stud. Proj. Gjeol. Min., Sht. Bot. «Naim Fra-
shéri», Tirané 1970, 343 f.

¢ Bazat e Gjeologjisé — Pér degén e Gjeografisé, Fak. Histor. Filol., Drejt. e
Botimeve e Universitetit, Tirané 1971, 380 f.

e Fjalor i termave té gjeologjisé: shqip-anglisht-frengjisht-italisht-rusisht.
Instituti i Gjuhésisé dhe Letérsisé, Tirané 1988 ,1404 f.

¢ Bibliografi e botimeve franceze pér gjeologjiné e Shqipérisé dhe vendeve
fqginje. Qendra e Informacionit dhe Dokumentacionit Shkencor dhe Teknik,
Tirané 2001, 143 f (shqip dhe fréngjisht)

¢ Les molasses éocénes de I'’Albanie sud-orientale, Mémoires BRGM, Vol.

157



IN MEMORIAM

58, Paris 1968, f. 663-673.

e Conceptions nouvelles sur la structure des Albanides., Bul. Soc. Géol. de
France, Sér. 7, Vol. 12, N° 6, Paris 1970, f. 1096-1109.

e Mbi tektonikén e pllakave dhe interpretimin e strukturés sé Albanideve
né bazé té saj — Nafta e Gazi, N° 4, Fier 1981, f. 3-24.

* Gjeologjia dhe gjeomorfologjia e shelfit shqiptar té Adriatikut — Studime
Gjeografike, N°1, Tirané 1985, f. 96-116.

¢ Jacques Bourcart et les fondements de la géologie alpine de I'Albanie.
— Travaux du Comité Francais de I’Histoire de la Géologie, Soc. Géol. de
France, 3eme Sér., Vol. XIX, N° 12, Paris 2001, f. 135-143.

e The Adventures of a notion: Albanides.- Albanian Journal of Natural &
Technical Sciences, Albanian Academy of Sciences, Tirana 2003, N°14, p.
167-176.

(Materiali éshté pérpunuar nga stafi i Buletinit té Shkencave Gjeologjike, prané
Shérbimit Gjeologjik Shqiptar. Mé shumé informacione mund té gjenden né fagjen
Wikipedia https://sq.wikipedia.org/wiki/Asti_Papa).

Njoftimi i ndarjes nga jeta u bé nga vajza e profesorit, Eva Papa.
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n Muhur — Malésisé sé . o Miliskasé dhe formacionet karbonatike e . . Lisne - . . Malésisé sé& . .. . o . .
i . Kollovozit dhe Gjallicés Sili Cukalit Krastés . Okshtunit Ostrenit Valbonés Dajtit Tomorrit Cikés Kurveleshit Beratit
i Cajés Korabit Mbasdejés ilicore Spitenit Madhe
N, N, N,
1-Ranoré e konglomerate
(Rréshen)
1- . ..
Konglomerat§2- argjila 2-Ranoré me argjila ¢
Pliocen N, Konglomerate e ranoré g . &) alevrolite e shtresa
o ranoré (Rr)jmasive (H) . .«
qymyri (Korcg)
3-Argjila e alevrolite me
shtresa qymyri (Devoll)
II-1 IV-3-2 V-2-2 V22
N 13m N]3m
1- Ranoré me alevrolite e
. . argjila
Mesinian L1t0f301.a. ranoro - 2- Konglomerate e
argjilore . .
gravelite me alevrolite e
argjila
Sipérm N 13 1V-4-1 IV-4-1
Nt Nt
1- Litofacia argjilo -
. Ranoré shtresé trashé deri masivé me shtresézal ranore
Tortonian .. . . .
argjilo - alevrolitore 2- Litofacia ranoro -
argjilore
1II-5-5 V-2-5
N’ N’ N,
Ndérthurj jilash
S i Ndérthurje argjilash me ranoré dhe shtresé n(lie:ivzﬂnfeasr}%t];ez
crravatian gélgerorésh litotamniké N .
Neogjeni ranorésh masivé
IV-4-2 1V-4-2
Konglomer
Mesém N12 lel lel lel até e ranoré
(Librazhd)
Argjila e
Miocen Langian Argjila, mergele, ranoré dhe Ndérthurje mergelesh me argjila mergelore, argjila
shtresa gélgerorésh litotamniké] ranorésh dhe gélqerorésh bioklastiké mergelore
(Devoll)
V-2-3 111-5-2 V-1 1V-2-2
N,'b N,'b N,'b N,'b
1- Argjila, mergele e shtresa . .
.. Argjila alevrolitore,
o ranore Ndérthurje mergelesh me argjila mergelore, Mergele e argjila rera a evrci rore
Burdigalian . .. N . .1 o mergele me ndérshtresa
2- Ranoré, argjila e ranorésh dhe gélqerorésh litotamniké mergelore ranorésh
konglomerate
IV-4-3 I11-5-2 1-5-2 IV-2-3
N]la Nlla Nlla Nlla
1- Argjila mergelore Argiil
Poshtém N[] Flish argjiloj ale?/r.(.)lito - 2- T\I.Flénhlirje flishore ranoro — argjilore rit€ém kari(l)r?atike me )
ranor, ranoré masive, hollé-mesém b \onel Konglomerate e ranoré
konglomerate 3- Ndérthurje ranorésh masivé me shtresa s res? onglo
. . brekciore
argjiloro - alevrolitore
Akuitanian
1V-4-5 IV-4-3 IV-4-3 II1-1
Pg33—N1]a Pg33—N] 'a
.. . Argjila karbonatike me
Argjila a}levrolltore me ndérshtresa t€ holla
konkrecione dhe popla -
ranorike
V-2-2 IV-4-4
Pg33 Pg33 Pg33 Pg33
Flish argjilo — alevrolito — Ranoré masivé me
Flish argjilo ranor, ranoré ranorik me shtresa ranorésh 5 :
ht levrolit
masivé, konglomerate masivé ndérshtresa alevrolite e
qymyre
IV-4-5 IV-4-4 IV-3-1
szz Pgsz . Pgsz
Argjila me
Katian nd.é.érshtresa 1- Ranoré e alevrolite me
gélgerore korale
. . 2- Alevrolit ¢
Flish ranoro argjilor me ranoré |Flish argjilo — ranor rittm mesém me evronte e‘ ranore me
- . . shtresa qymyri
masivé e konglomerate ndé€rshtresa gélgerore
. P 3- Konglomerate e
Oligocen 23 brekcie
4- Konglomeraté¢ bazalé
I11-5-2 V-2-4 V-2-3 IV-3-1
Pg,"Pg;' Pg;' Py’ Pg,"-Pg’
1- Ranoré masivé dhe flish
Flish ranoro argjilor 1- Flish ritém hollé argjilo — alevrolito - Gel .
Rupelian 1.s 2- Flishi ranor argjilor ranorik ) ¢ (ller.o.re“
epimetamorfik C L . biomikritiké
Paleogjen 3- Flishi i holl€ argjilo ranor  |2- Pako kalimtare mergelore
4- Pako kalimtare
111-6-3 IV-4-5 111-5-3 II-1-1
Pg22 Cry-Pg, Crym-Pg, Pgi» Pg, Pgi, Pg, Pg, Pg,
) . 1- Ndérthurje e alevroliteve, ranoréve dhe shtresave té trasha té konglomerateve
Priabonian 2- Mergele dhe gélqeroré turbiditiké
1- Horizonte
vidhisése me . O, .. ..
; olistolite Geélgeroré biomikritike 1- Gélgeror€ shtresoré biomikritiké Gelgerors
Eocen Dartonian Pe, ks ; :+1. §2- Flish ritém shtresémesém deri 2- Gélgeroré turbiditiké masivé biomikritiké ¢
Pg,? 1- Flish argjilo hollé alevroli shtresétrashé a 4 v turbiditiké
1 Fanor ritém oll¢ alevrolitoj
Lutecian o . _ ranoré 1- Mergele dhe
utec Flishi i Ri. fholl€, me . .
. . htresa (& holl flish argjilo-
Nfl;:ﬁhurje . ; &l :: ri:)rZshO a alevrolitoro-ranor
. argjila, ranoré, o H.Gal . —
Ipresian 1- Rreshpe alevrolite, [turbiditiké i mergee?:rr'e'ore 1I-1-1 1I-1-1 et
Flish: ndérthurje argjila, argjilite, alevrolite me shtresa konglomerate, ranoré dhe argjilore e gélgeroré, |2- mergelet e Pg, Pg, Pg,
gelgeroré argjilo ritém hollé  fkuge
Tanetian alevrolitore me deri ritém 1- Ranoré
shtresa ranorésh trashé masivé . o . . . . -
Paleocen Pg, ¢ gélqerorésh 2- Flish ritém Gélgeroré t& dolomitizuar Gélqgeroré turbiditiké masivé
- 2- Pako hollé
Selandian Kkalimtare
Danian 111-6-1 IV-3-1 IV-3-1 111-6-2 1I-1-1 1I-1-1
Cr Cr Cr,m Cr,sen Cr,m Cr, Cr, Cr,
Flish
IV-3-1 IV-3-1
Mastriktian Cr,m Cr, Flish
Pako flishore . .
kalimtare Gélgeroré
biogjené
I1-3 I11-5-3 V-5
Kampanian Cr, Cr, . Dolomite
O R g g Dolomit dérthurj .. L .
Sipérm Santonian Cr, Gélgeroré neritiké biomikritiké shtresémesém deri masivé Gelgeroré ? omt e“ me nder .l.lrjf' Gélqeroré argjilore e biomikritiké Gélqgeroré
biomikritik gélqerorésh dolomitiké dolomitiké
Konjakian pllakoré 1-1-1 olomitiké
Gélgeroré Gélgeroré Cr,'
biomikritik€ | biomikritiké e
s s s s Gélgeroré
T ) shtrf:se hollfz gelq?rore Gélgeroré o q'k ik
uromian deri shtresé argjilo- — 10mIKTIke
8 & pelagjike: mergeloré
Kretak mesem mergelor® | rhiditike e 8
konglo- 1-1-1 1I-1-1
brekgoré
c . J5t-Cryem J5t-Cryem Cr,al-Cryem
enomanian
1I-1-1 II-1-1 II-1-1 Gélgeroré 1I-1-1 1I-1-1 1I-1-1
& Gélgeroré
Al Cr, JoCr, Cr, mergeloré d Cr, Cr,
1an 1I-1-1
. Cr,ba-ap
Aptian 1- Facia karbonatike Flishi i
2- Facia terrigjene e terrigjeno-karbonatike hersshém: Gélgeroré
Poshtém Barremian Cr ndérthurje d}ihSh' ) Gélqgeroré shtresé hollé-mesém, mikritiké | Gé&lgeroré oolitikd
! D o gélgerore- N enhl;rje I-1-1 porcelaniké dolomitoré
epozitime argiilore- mergele,
ivi 1- gjilore
Hauterrivian (et flishore: gélgeroré ranore gelgeroré
J3t-Cryv mergelor€, ranoré, mergeloré, Cr;be-v
Valanzhinian gélgeroré copézoré, gelgeroré Gélgeroré
ndérshtresa biomikritikme dolomitiké
konglomeratesh radiolare
iasi 1I1-6-2 1I-1-1 ’ 1I-1-1 1I-1-1 o 1I-1-1
Berriasian ¢ alevrolite, II-1-1
I I3 J ranoré. Jst J T3 I3 I3
Flishi “Firza”: Ndérthurje te holla e t€ trasha mergelore e gélgeroré mergeloré
radiolaritiké me tintinide, argjilore, alevrolitore, ranore si dhe brekcore e . .
konglobrekgore. Radiolarite 1- Gelgerorg
shtrestrashé
Titonian 2- Dolomite
3- Argjila
1- Argjilite me boksitike
copa ranore,
stralle, gélgerord . .
X 7 6. 1- . . Gél
dhe ofikalcite e 111-6-2 111-3 e 1- Litofacia e gelgeroreve bi e‘]((le.rf)kr? .
Sipérm J 2- Pelite Ik ; mikritike porcelanike 10mIKITLXE €
P 3 Js & - “Stra]e N o Litofaci Kos strall dolomitizuar dhe
leskrore 2- Gélgeroré - Litofacia e pakos strallore dolomite
Kimerixhian Melanzhi "blloge ne matriks" dhe brekget dhe tufo brekget ofiolitike Karbonate dhe Gelgeroré masivy
e s koraloro-algoré
Silicoré radiolarite té
radiolaritiké facieve
lagjik
11-1-4 V-2-1 | TM1-5-4 pelagie 11-1-1
1- Gélgeroré
Oksfordian = S L3 Jos turbiditiké
Silicoré Silicoré radiolaritiké 1I-1-4 shtrestrashé 1-1-5 II-1-1
e Silicoré radiolaritiké A .
Calovian radiolaritiké II-1-4 Jis 2 GCI(?{CIOTC 15 I,
Turasik me thjerza
u Bathonian 1I-1-4 II-1-4 I, " " silicorésh LS
Gélgeroré - .
Bajocian Tyl T dolomitiks | 3- Gelaeror Dolomite,
ht . shtrestrashé . g 5 ot ling” &lqeroré
Mesém 1, shiresmescm 4- Gélgerors 1- Litofacia e “gélqeroréve kristaling gelqerore
Ofiolitet shiresmesém 2- Litofacia e "pakos strallore": gélgeroré dolomitiké e
Slord . ilicord oolitiké
Aalenian argjilor€, argjila me shtresa silicorésh
1- Gélgeroré
11-1-4 Tia shtréseholl 2- 1I-1-1 11-1-1 1-1-1 11-1-1
Formacioni gélqeroro mergelor nyjor Ty-J, Rreshpe Tl 1, 1, 1,
mergeloro-
. ilicore t&
Toarian F ioni g&l fl
Org:lz?;rgg c']zzoro ndérthurura me 1- Litofacia e “shisteve me Posidonia™: argjila Dolomite dhe mé
& V) gélgeroré 1- Gélgeroré me karbonatike, gélqeroré argjiloré dhe mergele rrallé o&laerord
mergeloré & silicorg argjilore geldere
g & . dolomitiké
Pliensbakian silicizuar 2- Gélgeroré e 2- Litofacia e “gélqeroréve té€ kuq me
Poshtém Ji 1-1-1 1I-1-1 1- Gélgeroré gélgeroré amonite”: gelqgeroret argjilor pllakoré
o — biomikritike mergeloré 3- Litofacia e dolomiteve dhe gélgeroréve me TR
3= - 5 5t " =li=
Sinemurian e krinoidale 3 -.Gel'qerf)revt'e alge' ) i } )
2- Gélqeroré zinj, biomikritik 4- Litofacia e dolomiteve dhe gélqeroréve me Ts-J,
me stralle"
Hetangian Gélgeroré Gélgeroré megalodonte
pllakoré me radiolaritiké 11 3—.(?e¥ger0re.. T-1-1 T-1-1 1.1
silicore neritiké algoré
Rhacti T T T, 4- Gélqgeroré T T; T Ts
aetian " .. et iomikriti
Gélgeroré neritiké 1- Gélgeroré mergeloré b11(1)nl1(1krjt1ke . .
algoré 2- Gélqgeroré pllakoré me Gélgeroré P ;li(;rc)iéne Geélgerorg
Norian silicoré biomikritiké, Dolomite
Sipérm gélgeroré II-1-1 diagjenetike
P konglobrekgore, T,l-Tsk masive
gélgeroré kristalore
Carnian turbiditike.
Gélqgeroré biomikritiké mergelord
II-1-1 1I-1-1 II-1-1 II-1-1 II-1-1 II-1-1
T, 1I-1-1 T, T, T, 1I-1-1 T
T, T,l
Gélgerore neritiké
1- Silicore 1-Silicoré, tufe
ot N . Rreshpe
1I-1-1 radiolaritiké dhe dhe gélqeroré areiilito 1I-1-1
gélgeroré biomkritiké pllakoré me g] .
T N . e sericitike dhe e T
1-2 pllakoré, me thjerza silicoré meroelore. m 1- Silicoré 2
Ladinian dhe ndérshtresa 2- andezito - aemg: Eliet’ikee pllakoré me
Mesém silicorésh dacite e riolite pémj]ba'né ? ndérthurje
2- Rreshpe argjilo — 3-Gélgeroré Eon lorJn erate rreshpesh ) o
1- Gélgeroré dhe alevrolitike radiolaritiké, e & I din argjilore 1- Gélgeroré silicoré, tufite
rreshpe me L 3- Gélgeroré gélgeroré algoré e, pOP adhe 2- Vullkanite 2- Gélqgeror€ biomikritiké me Evaporite:
vullkanite Flishoide .0 iiritiks, nyjoré ¢ gélqerord blloge & kalkarenite, thjerza e shtreséza o
i} > cmbini . . - i gipse,
Triasik T 7- Ranoré me TANOIO - 4- Gélqeroré dhe dolomitiké shkembn'l]\./.e Gélgeroré silicorésh dhe shtresa t& hidrit
. karbonatike . . karbonatiké 5 hkémbini fogiend anhidrite,
ndérshtresa dolomite masivé shtrestrashé shkembinjve tufogjene selenite
karbonatike 3- Nderthurje mergelesh me dol ,t’
T olomite
1- Silicoré radiolaritiké gelqeroré argjiloré biomikritiké
2- Shiste argjilore
3- Vullkanite . . o . .
" L - Evaporite: gipse, anhidrite, selenite, dolomite,
Anisian 4- Gélgeroré t€ kuq nyjoré .
Ranotd, 1I-1-4 (HB) 1I-1-1 II-3 111-6-4 I-1-5 kripé guri.
grauwake, T, 5- Gélgeroré dolomitiké T, T,
gélgeroré 6- Gélgeroré té kuq nyjoré
reshporé e
gélgeroré
ranoriké
Vullkanite: bazalte
kalcium alkalinore
dhe trupa té vegjél . .
porfire kuarcore Gelqer“ore 1- Argjila, me copa e zaje,
Olenekian Sedimentaré: Ranoré pllakoré me mergele, gélqeroré biomikritiké
. dérsht itiké
Poshtém arkoziké, gélqerore I;rer'?lorrzsea dhe kalkarenitiké
oolitike, gélgeroré 8 2- Konglomerate
ranoriké, gélqeroré mergelore 3- Rreshpe argjilore sericitike
pllakoré, gélgeroré 4- Konglomerate
nyjoré
1I-1-2 1I-1-1 1II-5-1 111-4 1I-1-1 1I-1-1
Induan
P-T; P-T, P-T, II-1-1 IMI-1 I11-2-1 IV-1
P
Konglomerate- Konglomerate —
ranoré me ranoré té
Permi b thjerrza Konglomerate — ranoré t& kugérremté (Suita "Luma") kuqérremté Ndérthurja e pakove gélqerore
ermian gélgerorésh me pako terrigjeno-karbonatike
elagjiké
pelag 1II-1
1I1-6-5 IV-2-1 Pz, 1I-1-2
S-D D S-D S-D
1-Gélgerorét e
Korabit
2- Vullkanite 1-Rreshpe
bazike dhe damarg] argjilore,
té lamprofireve sericitike e Formacioni
3-Ndérthurje klorit- vullkano-
flishoidale e sericitike sedimentar
Devonian D ranoreve 2-Gélgeroré
feldshpatike e bio-mikro-
kuarcore, me sparitike,
rreshpe argjilore, | krinoidale,
sericitike deri 3-Rreshpe
|- Horizonti alevrolitike argjilore, 1-Rreshpe argjilore, sericitike e klorit-sericitike
tufitik 4- Rreshpe té zeza] sericitike, me | me shtresa e thjerza té diabazeve qé ndérpriten
2 - Rreshpe argjilo-alevrolitore] material te nga trupa damaror€ t&€ lamprofireve
ar 'ilorf imet kuarcor. 2-Gélgeroré bio-mikro-sparitike, krinoidale 111-4
. g“] 3-Rreshpe argjilore, sericitike, me material te imet}
sericitike, me . S-D
N . kuarcor. Nderpriten nga trupa damarore te
pérmbajtje 6.4 ) i
- amprofireve
graptolitesh 1-Rreshpe
filitike e
111-6-4 alevrolitike t&
cilat shogérohen
0O-S N
me shtresa té
ranoréve
kuarcoré
1. Ranorét 2-Rreshpe
kuarc- argiilore dh
o gjilore dhe
Silurian S seri'citiké.i alevrolitike me
2. Ignimbritet thjerrza té rralla
3. R'ljeshpet gélgerorésh
argjilore & biomikritiké
blerta. krinoidale
4. Pakoja e
ranoréve e
1-1-3 kuarciteve. 1-1-3 111-6-4
Ordovikian (6]
111-6-4




TIPI I DEPOZITIMEVE
gjelt\c/)ll(f;j?ke Simboli Kontinentale Detare
Akullnajore |Deluviale] Koluvial | projyyiale | Aluviale |Ligenore |Kénetore |Lagunore| Detare
cdQh prQh 1i,kQp-h 1Qh dQh
Torfa, argjila, alevrite,
réra
VI-3-1
al,.kQp-h
Holocen Brekgiet e shpateve & Dep"ozitirrlle aluvialo-kér.l'etore. Alevrite, a]rdl}lirlzfe Réra t&
Mezoliti Oh pérziera me koluvionet. | Zhavorre, popla, réra t€ imta, llum argjilor, zhurre e ale%J/rite . madhésive
( eZO_ 1 L Copra shkémbinjsh té réré. zhavorre. . té
Neoliti) forté. ViL2 ] V22 | ovis2 T adryshme.
alQh pura.
Zhavorre, réra
té shtretérve té
lumenjve.
VI-1-3 VI-1-4 VI-1-1, VI-1-2 VI-3-2 VI-1-1
akQp cQp al,liQp
Argjila, alevrite, réra.
VI-2-1
al,prQp
Copra Réra, alevrolite, zhavorre,
Copra té trasha shkémbinjs argjila.
Pleistocen Qp shkémbinjsh t& h t& forté t& VI-1-1, VI-2-1
(Paleoliti) forté, réra, ~ pa pQp alQp
argjila. ¢imentuar
... Taracat
miré.
Konglomerate lumore
& ’ Zhavorre,
zhavorre. i
popla, réra,
suargjila.
VI-1-3 VI-1-3 | VI-1-2, VI-1-3 |VI-1-2, VI-2-1
N,-Qp
Argjila
Pliocen 1 Alevrolite
sipérm - N,-Qp Ranoré té shkrifét
Pleistocen Konglomerate e zhavorre
Konglomerate te pagimentuara mirg.
VI-1-1, VI-1-2 VI-1-4, VI-2-2




Periudha

Tipi i magmatizmit

Zona Korabi Zona Mirdita

Zona Gashi

Zona Krasta - Cukali

Zona e Alpeve

Jurasik
(Ofiolitet)

Vullkaniké

Mesataré

Lindor (SSZ)

Baziké

Peréndimor
(MOR)

Lindor (SSZ)

Subvullkan
ike

Mesataré

Lindor (SSZ)

Intruzivé

Mesataré

Lindor (SSZ)

Baziké

Peréndimor
(MOR)

Lindor (SSZ)

Ultrabaziké

Peréndimor
(MOR)

Lindor (SSZ)

)
Andezite,
Dacite

Riodacite
Riolite
11-2-3
P
Seria bazaltike (MORB):
Bazalte (jastékore dhe rryma)

Porfirite bazaltike
Bazalte olivinike

Bazalte andezite
Piroklastiké bazaltiké
Hialobazalte
I-1
2\

Bazalte (jastékore dhe rryma),

Bazalte andezite,
Piroklastiké andezito bazaltiké e boninitiké
I-1
I
Seria e dajkave paralele

Mikrodiorite

11-2-4, 11-2-6
1

Granite,

Plagjiogranite,
Diorite kuarcore
I1-2-1, I1-2-5, 11-2-7
I
Hornblendite oliviniké,
Troktolite
I-2
I
Gabro
11-2-7
I
Sekuenca “lercolitike”:

Lercolite me pak piroksen
Breza dunitesh
Lercolite plagjioklaziké
Dunite plagjioklaziké
11-2-9
I
Intruzionet ultramafike:
Verlite
Verlitet plagjioklaziké

Lercolitet
Lercolitet plagjioklaziké
Dunitet plagjioklaziké
11-2-2
N
Sekuenca “harcburgitike”:

Harcburgite
Ndérthurje harcburgit-dunit
Dunite
Piroksenite
11-2-8, 11-2-10

1-4

1
Intruzionet ultramafike:
Verlite
Lercolitet

Harcburgitet
Piroksenitet

11-2-2 1-4

Triasik 1
mesém

Vullkaniké

Acidé

T,

Mesataré

Rryma llavore, horizonte piroklastike: Tufo-aglomerate, tufe, tufite.

I-1

Baziké

T,

Pjesé e formacionit efuzivo sedimentar. Bazalte, bazalte variolitike, bazalte pikritike.

-4 | 1-1 1114

Triasik i
poshtém

Vullkaniké

Acidé

T,

Mesataré

Rryma llavore, horizonte piroklastike: trahite, trahi andezite, andezitodacite.

I-1

Baziké

T,

Rryma llavore, horizonte piroklastike: bazalte, bazalte olivinike, porfire bazaltike

I-1

T,

T,

Andezite, andezito-dacite, dacite,
trahiandezite, trahiriolite, riolite.

Rryma llavore, horizonte piroklastike:
Tufo-aglomerate, tufe, tufite.

1I-2-3

I-1

T,

Pjesé e formacionit efuzivo
sedimentar. Bazalte, bazalte
variolitike, bazalte pikritike.

111-4 I-1 111-4

Paleozoik 1
sipérm

Vullkaniké

Acidé

O-S

Mesataré

0O-S

Vendosen midis shkémbinjve
terrigjené t€ metamorfizuar.
Paleoignimbrite riolitiké, riolite,
trahiriolite felzitike. Seria normale.

Pjesé e serisé efuzivo-sedimentare.
Rryma llavore: andezite, andezito-
dacite t€ metamorfizuara.

I-1

Baziké

111-4 11-2-3 111-4

p7

P

Rryma llavore midis shkémbinjve
terrigjené.

Pjesé e serisé€ efuzivo-sedimentare.
Bazalte, bazalte olivinike,
pikritobazalte, bazalte me titanaugit.
Seria alkalinore.

I-1

Intruzivé

Acidé

111-4 I-1 111-4

pZ

Granosienite, granodiorite
lamprofire, monconit-sienite. Seria
normale.

Mesataré

I-3

Baziké

pZ

Gabrodiabaze, seria normale

I1-2-7






