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. TECTONIC WINDOWS OF THE EXTERNAL ZONES IN THE REGION OF
PESHKOPI(EASTERN ALBANIA),

S.ALIAJ

Abetract

Some tectonic windows of the external zones under the nappe sheets of the
_internal ones in the eastern Albania (region of Peshkopi) are observed.

' The main tectonic windows are:

- Okshtuni tectonic windgw of NE extent is of Krasta gzone. It is composed
of Senonian limeatones and Maestrichtiam - Eocene flysch of EKrasta zone,
bounded on NW and SE by the normal faults which have caused the fracturation
‘and the dipping of nappe sheets of Mirdita and Korabi zones.

] - i i Bardhé jat e Peshkopisé, Kércishti and Dibra e Madhe tecton-
¢ windows of N extent are of Kruja zone.

. Kérgishti tectonic window is composed of Lower Senonian neritic lime-
' stones and of Paleogene flysch of Kruja zone, which are overthrusted by Creta-
ceous flysch followed by Upper Cretaceous limestones and Maestrichtian - Eoce-
e flyach of Krasta zone.

§ Banjat e Peshkopisé tectonic window is characterised by Permian-Lower
Triassic evaporites and Paleogene slightly metamorphised flyach of Kruja zone.
southern sector this formation tectonically contacts Cretaceous flysch of
gta zone, while on northern and northwestern sectors they are covered tec-
ically by Triassic deposits of Korabi zone.

Mali i Bardh& tectonic window is composed of Permian-Lower Triassic
evaporites and Paleogene flysch of Kruja zone, which are overthrusted by

" ceous flysch followed by Upper Cretaceous limestones of Krasta zone.
rdse the west deposits of Krasta zone are overthrusted by the ophioclitezs of
dita zone which are transgressively covered by Upper Jurassic - Lower
eous flysch and this one is overthruated by Paleozoic and Mesogzoic
08its of Korabi zone.

Dibra e Madhe tectonic window is composed of Permian-Lower Triassic eva-
ites and Paleogene flyach of Kruja zone and is of similar position with the
&L e Peshkopisé tectonic window.

Tectonic windows, especially those of Kruja zone, are of cupola pattern
to the evaporite diapirism and the extensional tectonice which has acted
ing Pliocene—Quaternary in the eastern regions of Albania.

80 in the easteirn regions of Albania a pile of nappe sheets is evidenced
A top to bottom) as follows:

- Korabi nappe sheets,

=~ Mirdita nappe sheet,

~ Krasta nappe sheet,

= Kruja nappe sheet.

Amplitude of the tectonic covering from Mali me Gropa up to Dibra e Madhe
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is over sixty kilometres.

Introduction

The presence of the nappe sheets in Albania is noted by many scient '
from Nowack (1929) and Nopcea (1929) up.to Peza (1959), Liko (1962), : 1A e IRt A .
~and Ndojaj (1964), Melo (1966), Belostockij (1863, 1978), The Geologics) P o ) et T M Kora
of Albania (1967) and at last Aliaj (1979, 1987, 1988, 1991), Melo et ' i TR e 1S e =
(1985, 1991), Gjata and Kodra (1987), Frashéri et al (1991), Qirimxhj -
(1572, 1991), Turku and Shehu (1991), Xhomo et al (1991), Mego (1991), ¢
and Cadet (1991), Molla (1985), The Geological Map of Albania (1983) ete,
' Melo' (1966, 1982) has noted Mali i Bardh& and Peshkopi tectonic wip
of evaporite core, Kérgisht Eocene flysch windows, Okshtuni window, wh;
sames are represented on the Geological Map of Albania (1983) as well.
al (1991) came to the conclusion that Okushtuni window belongs to Kraata
and the ones beginning from Mali i Bardhé up to Dibra e Madhe belong to
zone. Gollaku and Cadet (1991) beleive that the windows of gypsum
Peshkopi region may be either of Ionmian or Kruja zone. 3
The author of this paper, following the opinion of Melo et al (19 ' A AR
that the tectonic windows of evaporite core and Eocene-Oligocene flyach ; LN '
belong to Kruja zone, presents new data on the allochtonous place VLA RN
Mirdita ophiolites under the Korabi nappes as expressed before, too i m} M. Kérgin
1991). All the evidence call attention to the fact that the pile of
sheets is cropped out in Peshkopi region (from bottom to top: Kruja, Ki : : : s kAl , ' A"‘%ﬂ,
&,
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Mirdita and Eorabi nappe sheets).

Kruja zone is discover in tectonic windows
from Mali i Bardhé up to Dibra e Madhe

The tectonic windows of gypsum and anhydrite core are apparent in P
pi region, Mali i Bardh&, Banjat e Peshkopis& and Dibra e Madhe (Fig
The Kérgishti tectonic window, under Krasta nappe sheet, situated be
Banjat e Peshkopisé and Dibra e Madhe windows, is the most represen 1
demonstrating the presence of Kruja zone.

Kergishti window - Neritic limestones of Upper Cretaceous (Senoni
cropping out in Kergisht, under Paleogene flyach (Kici et al, 1988) (
1). Neritic limestones (the lower strata of which are with rudists) ar
ticed southwards, too, out of the border of our country, from Banjish
Hame, northwards of Dibra e Madhe (Cipan e Nesterovski, 1979).

In Kergisht the oldest part of the section is composed by 1i
with rudists, which have undergone a dolomitization process, and with
nests in the upper part. These limestones contain Accordiella conica Far
Aeolisacus Kotorri, etc. of Santonian-Campanian such as in Kruja zone.
flysch of sandstone and marly limestone strata follows the limestones
upper part. The Nummulites noticed in this flysch (N. laevigatus, N. Pel
tus) give evidence to the age of the Middle Eocene, while the plan
foraminifers, which are met at marly limestones (Globigerina linaperta,
triloculinoides, G. cf. Yeguansis, etc.) are spread in Eocene and Ol
deposits. '

The neritic limestones of Senonian with Eocene-Oligocene flysch up
tectonically covered by the marly {lysch of Cretaceous (Albian—-Cenomal
which is normally followed by Upper Cretaceous limestones with Globotrul
and by Maestrichtian flysch, which belong to Krasta zone and compose
and Velivari mountains (Figure 1, 2). Such a placement of Krasta nappe
Eocene-Oligocene flysch, which lays upon the neritic limestones of U
Cretaceous, give evidence to the fact that the later ones belong to
zone.

e dione

:- ..ﬂGeO_'lOg;'ca.I Map of Peshkopi Region
esl‘ 3!: mne.. 1: Upper Ef)cenfe-ﬂligocene flyach, 2: Upper Cretaceous
-’htim‘-ml’ernan—Lower Triassic evaporites; 4 to 6: Krasts gone, 4:
C ET he.r Eocene l’lytzchg §: Upper Cretaceous limestones, 6: Lower
: t&)ne:acs: 7 to 11_: le:dlta zone, ‘? Cretaceous basal conglomerates
B Bu'l 8: Upper Tlthonmn—\?a%angmlm flyach, 9: ultrabasic massifs
Bites) qiza, 10‘: mostly et'fuslve. rocks, 11: ultrabasic rocks (mostly
Poul o ;!utCroppmg undn_er Upper Tithonian-Valanginian flysch and along
i“HL:) 2 to ;6: !(orabl zone, 12: Middle Triassic-Jurassic limestones,
QYilK-:a;ﬁ riassic terrigenous formation, 14: Paleozoic terrigemous
'”Ilo-a;zd' feozoic carbon.ate—terrigenous formation of Korabi mountain,
of Din imentary _rornnt.mn of Grama nappe; 17: Pliocene-Quaternary
'lormlra depression, 18: nappe boundries, 19: nappe boundries compli-
faults, 20: reverse faults, 21: normal faults.

Banjat e Peshkopisé window - Paleogene flysch interrupted by the !
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ite {gypsum and anhydrite) diapir, which has created cupola structure, gpg. sch of Kruja zone (Figure 1, 3).
it in the ‘stream of Banjat e Peghkopisé; jand in the surrounding area in
tectonic window of 9x6 km (Figure (1). This flysch is metamorphised and of y The Ophiolites of Mirdita zone are outcropping
flyseh type where lens of black limestones. with Nummulites between shistg over 25 km eastwards the ultrabasic massifa of Lura and Bulgiza
sandstones are clearly noticed. Nummulites teatify for the age of Kj
Eocenie, s while ~the planktonic foraminifers testify for the ages between ypy / In the considered region, the moat important outcrops of the ophiolites
‘Eocene"and Lower Miocene '(Collaku and Cadet, 1991). ? Mirdita zone constitute the ultrabasic massifs of Lura and Bulgiza with
Southward Paleogene flysch of this window tectonically contacts Cp 1 development of basic effusive rocks in their eastern part (Figure 1).
céousn flysch/of Krasta zone, meanwile, northwards, it contacts Grama p 11 outcrops of Mirdita ophiolites are also noticed over 25 km eastwards
The normzl faults border the Banjat e Peshkopizé window in the south and ye o massifs up to Mali i Korabit and in the surroundings of Dibra e Madhe.
side. Thermal springs get out along a normal fault of nearly northern exte So, outcrops of ultrabasic rocks transgressively covered by the marly
in Pérroi i Banjave. ach of Jo-Cry are met in the western and northern surroundings of Mali i
Mali i Bardh& window - The evaporites, which interrupt the Paleoge dh&é window, in Radomir&, from Sllova to Dipjaké, in Vrenjt, etc. (Melo,
flysch, form a brachyanticline up to a cupola one of 11x6 km in Mali i Bard 6; Aliaj, 1987, 1991; Qirinxhi et al, 1991). Mirdita ophiclites, covered by
(Figure 1). Southwards, this one crops out such a window from below G flysch in the western and northern part of the window of Mali i Bardhé,
nappe, and, northwards it crops out from below J,-Cr; marly flysch. Pale bordering with the later through normal faults (Figure 3, 4). Through
flysch is the same with the one of the window of B.n.njut, e Peshkopisé. faults they are also borderd with Pe-Ty terigenous deposits of Korabi
The window of Mali i Bardhé borders normal faults north and westwa These normal faults have caused the fracturation and dipping of nappe
which have caunsed the fracturation and the dipping of nappe sheets on i ts northwards and westwards, not allowing to discover the base of Mirdita
sides. shiolites and Korabi nappes, besides some tectonic outlier of Ty-J; lime-
nes of Korabi zome in Venisht and Dipjaké.

In the NE side of Mali i Bardhé&, the evaporite diapir contacts J,-Cry
lyech with ultrabasic rock lens in the pass of Bigaja (Gjata et al, 1384).
h, as it seems, outcrops along the zone of normal fault. The deposits of
Miocene molasse along this fault bear evidence to that fact.

Similar outcrops of ultrabasic rocks are alsc noticed in the NE part of

Dibra e Madhe window - There are some small tectonic windows croppi
out for about 8 km along the valley of Radika river, Dibra e Madhe surroun
ings (Figure 1). These windows, represented by evaporites, which interru
Middle-Upper Eocene flysch (Cipan and Nesterovski, 1979). Thie flysch
analogous to the one of Banjat e Peshkopisé: clay shists, sandstones
conglomerates with limestone strata and lema. The evaporites are represel
by gypsum, anhydrite and alabaster. Eocene flysch is tectonically covered window of Banjat e Peshkopia&, in Skértec (Melo, 1966).
the Cretaceous flysch deposits of Kraata zone. In addition to the nappe Ophiolite outcrops are noticed along the zones of normal faults which
tonica, there are normal faults, which have fracturated the pile of n caused the fracturation of Korabi zone deposits and J4-Crg flyach of
sheets during Pliocene-Quaternary. Thermal springs get out along these mo ta szone, which is largely developing southwards Peshkopi up to Okshtuni
fanlts. 1€ (Figure 1). Of these outcrops are noticed in Resk and DrajRe¢ (Aliaj,
7), in Presh and Rrafshi i Korabit (Gjata et al, 1984), in Tu¢ep and in its
ithwestern part, where, besides the serpentinites, outcrop gabbros, too (The
logical Map of Albania, 1983), up to the surroundings of Dibra e Madhe,
) besides the sepentinites, effusive rocks are noticed, too (Petkovski,

Krasta zone is cropping out in Okshtuni wi
around Kruja zone windows from Mali i Bardhé up to Dibra e Madhe

In the region of Peshkopi, Krasta zone is cropping out in the window
Okshtuni and around the windows of Kruja zone beginning from Mali i Bardh&
to Dibra e Madhe (Figure 1). ‘than 25 km eastwards of the big ultrabasic massifs of Lura and Bulgiza.

Okshtuni_window - The flysch of Maestrichtian-Lower Eocene crops ou eems that in many places the ophiolites are transgressively covered by Jg-
a window from Neshta to Cerenec, and a small outcrop of Upper Creta ; 'mh’ flyach over which Korabi nappes have moved.

(Senonian) limestones with Globotruncana is noted in Geremec (Kici, 1989) There is a similar geological situation westwards of Bulgqiza ultrabasic
(Figure 1). These deposits belong to Krasta gone, and are surrounded by \f- in Mali me Gropa, where under the allochtonous sheet of T,-J lime-
marly flysch of Upper Tithonian-Valanginian through normal faults. of Korabi zone, J4-Cry flysch covers the ophiolites (ultrabasic and

From the structural point of view the flyach deposits of Maestricht: ¢ effusive rocks) (Aliaj, 11981'; Liko, 1962) (Figure 1, 2). Mirdita ophio-

These data show that outcrops of Mirdita ophiolites are noticed up to

Lower Eocene form en échélon brachyanticline folds of Kostenjé and Okshtun 0% at th are placed such as a nappe sheet on Krastea zone, which is well noticed
NNE extent. e front of carbonate nappe sheet of Mali me Gropa, where the serpenti-
Around the windows of Kruija zope from Mali i Bardhé up to Dib of tens meters thick overthrust Maestrichtian-Eocene flysch of Krasta

Deposits of Krasta zone are cropping out around the windows of FKruja
too, from Mali i Bardhé up to Dibra e Madhe (Figure 1). These deposits ha
large extent southwards the window of Banjat e Peshkopisé up to the sont N
surroundings of Dibra e Madhe. They are represented by Cretaceous marly sB
flysch there, which is normally followed by Upper Cretaceous limestones
Globotruncana, and by Maestrichtian-Lower Eocene flysch im their top (Me
1982; Cipan and Nesterovski, 1979). These deposits are placed as an all
noug sheet on the Eocene-Oligocene flysch of Kruja zone.

The Cretaceous marly shist flyech and Upper Cretaceous limestones

Globotruncana upon are also noticed in the NW side of the window of thii . "
= = e heet he Eocene-0li ears ago Lypical na atructures - t pl d f 3 -
Bardhé, near Vleshé and Kallé, and form a nappe sheet on ‘bn(plaKn BlSh0BrKN : Fewhoyiac, AM.O. ppe west plunge olds are no

) From all above we come to the conclusion that part of Mirdita zone
ards of ultrabasic massifs of Lura and from Mali me Gropa eastwards, and
-the window of Okshtuni has been developed as flysch trough after its
Olization at the end of late Jurassic.

rabi zone is placed h sheet
on Mirdita ophiolites
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ticed at the front of Korabi zone, at the sector from Resku up to i
(Aliaj, 1987, 1991). These folds are composed of an overturned stratigp
sequence of Pz-J deposits, in a belt large B8-10 km, just eastwards of
bazic massifs (Figure 5). The frontal folds are placed over Mirdita ophij
(altrabasic-and rarely basic effusive .rocks). So, at Selishta stream,
Timestones of overturned section overthrust the serpentinites, and HeﬂtL:
#ore than 8 km, there are mainly ultrabasic and rarely effusive rocks p
always under Ty-J carbonates and Pz-T; terrigeneous deposits (Figure 1),

These plunged folds in 'Pe-J deposits of Korabi zone are develgp
retrocharriage (surly after Cretaceous, perhaps later) over Mirdita ophio,
transgressively covered by Jq-Cry flysch, Their advancement towards ol
obstructed by the strong barrier of Cretaceous-basal conglomerates and ne
limestones, transgressivelly lying on the ophiolites. :

The allochtonous placement of T _JI limestones over this flyach
clearly seen southwards Selishta and Peshkopi, where the Jq-Cry flysch dex
its are largely distributed. So, the T,-J; limestones are overthrusting
Cr, flysch in the halfwindow of Zergani, and more northwards up to Kova
ané further northwards (Figure 1). Even here, more than 8 km westwards,
nappe sheet of Ty-dy limestones is overthrusted on J -Crl flysch eastw,
and on the east extremity of the ultrabasic massif of %ulq1za, through a
shist packet, westards. The serpentinites outcrop here along the ng
faults, which have caused the fracturation of allochtonous limestones on
Cry f1ysch.

The Toldy limestones are allochtonous on J3—Crl flysch in the window
Trebisht, too (Figure 1). As in Tugep and southwestwards the serpentin
and gabbros, some place, outcrop here along the normal faults cutting
nappe structures.

All above give evidence to the opinion that Korabi zone is allochtonou
1y placed on Mirdita ophiolites.

upper nappe sheets, which are seen only at the margins of these windows.
9, The window of Trebisht and Zergan halfwindow of Upper T1tpon1nn—
nginian marly flysch, under TZ—JI allochtonou§ limestones of Korahl zone,
aﬂs to Mirdita one. The outcrops of ultr&b%ﬂlc rocks unqer this flysch,
vlesh to Dipjaké up to Radomiré, in Linosi valley [gnll me Gropa), and
outcrops of serpentinites, rarely of gabbro and effusive rocks along the
al faults fracturating this flysch as in Tu?ep and southwestwards, 1n.Gur1
ﬁuzhﬂqit' northwards of halfwindow of Zeragani and up to the pass of Bigaja
indicate that Upper Tithonian-Valanginian marly flysch, wh}ch.trnnsgres—
éiy covers the ophiolites, belong to HirQi?a zone. The ophiolites trans-
aivly covered by Upper Tithonian-Valanginian marly flysch, under To=Jq
lochtonous limestones of Korabi zone, are_allochtonously placed on Maes-
f&htian—Encene flysch of Krasta zone in Mali me Gropa. These data show thap
dita zone, eastwards of big ultrabasic massifs and arqynd the Okshtuni
ow up to Korabi mountains, and in the surroundings of Dibra e Madhe, has
developed as a [lysch trough after its tectonization at the end of lat?
rassic. Just the presence of this flysch has favoured the movement of Korabi
es towards west up to the ophiolites transgressively covered by Cretaceous
lomerates and neritic limestones. ) ) )
4. The data presented indicate that in eastern Albania (Peshkopi region)
e pile of nappe sheets is as follows (from bottom to top): )
y - Kruja zone, as il seems, allochtonous on the lonian one,
- Krasta nappe sheet,
- Mirdita nappe sheet, and
- Korabi nappe sheets.

5. These data and interpretations oppose the point of view that Mirdita
inlites are brought from Vardari moving over Korabi zone as Nogack ex—
sed (1929), and Gollaku and Cadet (1991) think, and the opinion that
rdita ophiolites (obducted over the both continental margins) are not de-
ping any more ecastwards the big ultrabasic massifs, and the outcrops of
Chiolites under the limestones, eastwards of these ophiolite massifs, present
reophiolitic synrift magmatism, developed along the sinsedimentary normal
1ts, which changed Lo reverse faults during the compressive tectonica as
a and Bushati (1991), Kodra et al (1991), Godroli et al (1991) and Vergely
al (1991) believe. As made known some ysars 8go (Aliaj, 1987, 1988), during
neotectonic slage the considered region 1is subdued to the extensional
onics, which has fracturated by normal faults the pile of nappe sheets.
hese normal faults are incorrectly comsidered of continental rifting stage.

REFERENCES

Discussions and Conclusions

1. In eastern Albania (Peshkopi region) some tectonic windows of ex
nal zones are noticed under the nappe sheets of internal zones of Mirdita
Korabi. Among them the mainly ones are:
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The sulphurous thermal springs getting out along the normal faults, I
Kostenja to Cerenc, in some places of methane gas, which contains heavy fF
tions as in Cerenec and Sopot (Nago et al, 1987), suggest us that the for!
tions of Kruja zone should be met under the Krasta nappe sheet.

2. The windows of Kruja zone and Krasta one, eastern Albania, are fo
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