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THE STRATIGRAPHIC AND PALEOECOLOGICAL SIGNIFICANCE OF THE BOLIVINITIDAE IN
THE MIDDLE AND LATE MIOCENE OF EXTERNAL ALBANIDES

Simo PRILLO*

Abstract

7'I7e study of the middle and late Miocene
foraminifera from numerous surface
and subsurface sections inside and out of
the Peri Adriatic Foredeep (PAF) shows that
during time interval under consideration
the bolivinitids and Ammonia genus were
more abundant and diverse than during
the rest of Miocene, developing in this
way different characteristics of the faunal
assemblages. Thus, several bolivinitids’
species dominant and frequent biofacies,
as well as Ammonia inflate and Ammonia
beccarii beccarii dominant are recognized
during the time interval under study. The
depositional environment in the eastern
part of the PAF could be ranged from
upper bathyal (Brizalina arta biofacies) to
inner neritic, restricted marine (Ammonia
beccarii beccarii biofacies). These different
biofacies probably developed from: 1)
the eustatic changes of sea level during
both transgressive and regressive cycles
and 2) the presence in time and space
of different restricted and open sea
paleoenvironments.

The separation of two different
neighbouring areas within the External
Albanides (EA) on the basis of the presence
or absence here of keeled globorotalids
taxa, seems to be the only useful criterion
responsible for the all differences between
them consisting of different faunal
content, and may be of their other organic
and inorganic world as well as of their
different tectono-sedimentary regimes for
each area or bioprovince respectively.

Introduction

The workis based on analysis of foraminifera
from numurous samples collected over the
past thirty years from surface sections,
outcrops and boreholes (Fig.1). Also, last

time the present study was extended almost
in whole southern part of the PAF and out
using numerous samples from drilling for oil
and gas and from different sections, in order
to study as more as possible differences in
foraminiferal content between Serravallian
sediments within the PAF and those out of
the PAF. During Serravallian and especially
during late one in different regions could
be recognized different characteristics of
their foraminiferal assemblages. However,
more significant in this case is the presence
of the Serravallian, probably originated
from Paratethys having not any species or
subspecies of the Globorotalia menardii’s
evolutionary lineage, or any other taxon
with keel (carina) of planktonic foraminifera.
Such a Serravallian is documented in Ros-2
borehole, Roskovec to Ballshi region and to
nearby Patos and also in Turbull section.
According to Dalipi et al.,, (1974) these
regions are included within the PAF because
its eastern boundary at that time based
wrongly on the most eastern distribution
of Orbulina genus. In Ballshi region, in B-1/s
and B-2/s borehole is also documented that
the “Helvetian” overlies transgressively the
underlying late Oligocene sediments (Dalipi
et al., 1974). Later Prillo et al., (1994) re-
examined the Helvetian’s faunal contents,
and the presence in their assemblages
of the plankton such as Globigerina
falconensis, Orbulina suturalis, O. universa
and Globorotalia peripheroronda made
possible to include these assemblages to
early Serravallian, while the Serravallian
originated from Tethys could be recognized
owing to the presence of Globorotalia
menardii evolutionary lineage such as
Globorotalia menardii-2,3 and G.menardii-
4 (Tjalsma, 1971) or G. miozea, and G.
praemenardii to G..menardii lineage. It
appears that the PAF area corresponds with
Tethys in EA, whereas out of the PAF shows
analogy with Paratethys. The boundary
between early and late Serravallian is
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Figure 1. Location map of the study area and studied sections and boreholes.
Figura 1. Harte e vendodhjes te zones, seksioneve dhe shpimeve te marra ne shqyrtim

marked by the LOD of G.peripheroronda
as a usefull event in both, within and out
of the PAF area, and this event seems
also to corresponds with the boundary
between two divisions of the Serravallian,
the Globorotalia siakensis above and
G.peripheroronda/Orbulina suturalis
below given by laccarino (1985). In Thartor
section the boundary between Tortonian
(now upper Serravallian) and upper
Burdigalian sediments is considered as an
unconformable geological one by Albanian
Geological Service-AGS, 1983 and AGS, 2002.
Accordingtofirsthere quoted literature such
a boundary is present only between above
mentioned sediments around the beginning
of the Thartor section and it corresponds
also with a supposed tectonic boundary

continuing to north through the Tortonian
of the Kavaja section (Fig. 1a). Following
both quoted literature, at southern part of
the unconformable Serravallian/Burdigalian
towards its south-western for about 2 km
a local tectonic boundary is given (Fig,1a,
1b). In our opinion the unconformable
boundary seems to correspond too with
main regional event, whereas supposed
tectonic one towards the beginning of the
Kavaja and Kercukje sections (Fig.1/a) may
takes place as a local event, therefore it
probably does not corresponds with main
regional event or with the obvious eastern
boundary of the PAF area here obtained.
In our opinion as the most likely may be
only a transgressive boundary or both
transgressive and tectonic one combined.
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So, in Thartor section this boundary takes
place between upper Serravallian and
upper Burdigalian sediments, whereas in
Kavaja apparently the same boundary, as
continuous of the previous one, takes place
between upper Serravallian containing
globorotalids taxa with keeled peripheryand

criterion and on numerous stratigraphic
data of studied surface and subsurface
sections. So, for example, in Lushnja section
which represents the south-eastern part
of the detailed study area, the Serravallian
sediments are not exposed so the section
starts with Ammonia inflata frequent
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Figure 1a. Geological location map of detailed studied area and sections. (after AGS, 1983)
Figura 1a. Harte gjeologjike e vendodhjes se detajuar te zones e seksioneve te sudiuara (sipas

SHGJSH 1983)

Serravallian sediments do not containing
such taxa. It means that this regional event
nearby the beginning of Kavaja section
(Fig.1b) takes place between two different
originated Serravallian sediments. From the
beginning of the Thartor section towards
the south-western and further to south to
the Lushnja section, as can also be seen in
fig.1, the reliable eastern boundary of the
PAF area obtained in the current study,
is based on above and before mentioned

biofacies of late Tortonian in age. In spite
of that some evidences of Kb.2, Kb.3 wells
drilled nearby the present section (Dalipi et
al., 1974; Prillo et al. 1994) show presence
of the Serravallian sediments having not
any species of G.menardii s.l. Thus, the
eastern boundary of the PAF should be
approximately in the west of the Lushnja
section, whereas its late Tortonian and
Messinian sediments suggest for a certain
eastern boundary of the young Tethyan
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into Upper Serravalian and Serravalian originated from Tethys and Serravalian deposits originated
from Paratethys is given by author of the present paper.)

Figura 1b. Harte gjeologjike e detajuar e seksioneve te studiuara (sipas SHGJSH 2001, por ndar-

jen brenda serravalianit te siperm nga Prillo S)

realm. Such sediments according to above
quoted literature documented also in
Kucova trough located to south eastern
part of the Lushnja section, but the eastern
boundary of the PAF drawn around this
trough seems to be wrong (Fig.1).

In the present study the prominent
changes in the frequency and dominance
of benthonic foraminifera, especially within
the Bolivinitidae, occur both laterally and
vertically in the sediments within and out
of the detailed studied area. From this
several dominant and frequent biofacies
are distinguished (Fig.7, 8), and attempts
made to explain the factors which could
have influenced the development of these
biofacies.

Bolivinitidae Stratigraphy

The stratigraphic distribution of more
frequent occurred species and sub-species
of Bolivinitidae during the middle and late
Miocene was established by comparison
with the associated planktic foraminifers
using the  Mediterranean  planktic
foraminiferal zonation (laccarino, 1985;
Prillo et al., 1994).

On the basis of this principle made possible
here to exactly determine not only the first
and last occurrence of bolivinitids species
and subspecies but also their frequency and
dominance in foraminiferal assemblages as
well as their migrations during time interval
and regions under study. The migration’s
factor is apparently present within studied
Sazan, lonian and Kruja Tectonic Zones
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(External Albanides) because within the
latter probably takes place the boundary
between two different neighbouring
areas. As can be seen in Fig.2, prior to late
Serravallian the bolivinitids’ species make
very low diversity and are represented
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Figure 2. Stratigraphic distribution of more fre-
quent occured species of Bolivinitidae inside and
outside of the PAF during middle and late Mio-
cene.The absolute age after Gradstein F. M. et
al., 1996.

Figura 2. Perhapja stratigrafike e shumices se
specjeve me te perhapura te Bolivinideve brenda
dhe jashte PAF gjate Miocenit te mesem te vone.
Mosha absolute sipas Gradstein F. M. et al.,
1996.

by rare specimens. In contrast, since the
late Serravallin up to late Messinian, they
make relatively high species diversity and
a large part of them develop frequent and
dominant biofacies, also a part of them is
useful stratigrafically owing to its restricted
vertical range because they first and last
occurrences take place within time interval
under study. The Bizalina dilatata typical
species, which is more similar to holotype
(Reuss, 1850), sporadically occur since
the late Oligocene to late Serravallian and

frequent to abundant from late Serravallian
to early Tortonian, while from late Tortonian
to early Messinian again sporadically occur
(Fig.2). Here is used “typical” in order
to separate this species from Brizalina
dilatata sensu Cimerman & Langer (1991)
or Brizalina catanensis-B.dilatata group
(Prillo et al, 1998). The latter are never
found in Miocene sediments of our country,
and their stratigraphical distribution during
Pliocene of the EA are distinctly related to
the water depth of the sedimentary’s sea
basin. Thus, when the Pliocene sediments
were deposited shallower than upper
bathyal depth, then the typical B.dilatata
was replaced by Brizalina catanensis-
B.dilatata group. The same can be said
for the replacement of typical B.dilatata
during middle and late Miocene by Bizalina
albanica.

Another species that frequent occurs from
Tortonian to early Messinian is Bolivina
praeplacentina Prillo. In our opinion this
new species until 1995 was probably
wrongly  determined as  B.scalprata
miocenica Macfadyen because the latter
first of all is characterised by a lanceolate,
while B.praeplacentina as can be seen in
plate 3, is characterzed by an elongate test
exhibiting in this way affinity with an early
Pliocene species such as Bolivina placentina
Zanmatti (see plate 3, row IV, specimens
7,8,9,10). These morphotypes are found
in sample 50 of Radhima outcrop, located
8km south of the Vlora city, in association
with other morphotypes of the new species
such as that of nr. 3,4,6, and probably
with intermediate ones such as nr. 1,2,5,
which made possible to conclude that
the new species represents an ancestor
of B.placentina, therefore it was named
Bolivina praeplacentina. Moreover, the
lineage relationships between them are also
based onthe presence of sutures with nearly
hook-shaped lobes in the median part of
the test, especially in adult and developed
morphotypes of both B.placentina and
B.praeplacentina species. The latter shows
similarity with Brizalina dilatata in their first
occurrence being found very sporadically
from late Oligocene to Serravallian, but
showing differences as biofacies in terms of
their occurrence, bathymetry, and they may
be dominant as B.dilatata or frequent as
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B.praeplacentina biofacies. The latter was
probably a shallow one (Fig.7) that migrated
within the same area from middle Tortonian
(after FOD of Globorotalia acostaensis) of
Thartor section to late Tortonian (after FOD
of Globigerinoides obliquus extremus) of
Kavaja (Fig.8), while in Patos section (Fig.4a)
the present biofacies occurs during early
Messinian.

Stratigraphy and paleontology of the
Brizalina albanica s.l.

In order to have some knowledges on
new unpublished B.albanica species,
are giving here the relationships of this
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Figure 3. The percentages of the several bethos’
taxa among total fauna, and plankton/benthos ra-
tio in samples of the Ngjeqar section.

Figura 3. Perqgindja e disa klasave bentosike ne
totalin e faunes, dhe raporti plankton/bentos ne
provat e prerjes se Ngjeqarit

species with other bolivinitids and a short
description of its morphotypes showing
in plate 1. In this plate, in its first row are
depicted B.albanica’s morphotypes,
first appearance of which occur in late
and the latest Serravallian, at 1995-97m
core sample depth of the Na-2 drilling.
Within these morphotypes, one main or
prevailing and another extreme could be
distinguished: specimen 1 and specimen 3
probably represent a typical morphotype
of this species, which characterized by
a thickening of test along the median
line, and a distinct keeled margin. Other
specimens of the main morphogroup,
which dominate the bolivinitid assemblage
of this core sample are characterized also
by a small test, a thickened median portion,
an acute periphery and length: width ratio
about 1.5 to 2. Moreover, there is probably
one extreme morphotype of the present
species which is characterized by a smaller
test, thickened also along median line,
with peripheral keel, where the keel of the
basal part of chambers extends towards the
base, forming spines and lobes like that of
Brizalina alata. Specimens of this extreme
morphotype are not depicted in plate 1,
because they very rarely occur and in their
faunal association of above mentioned
sample, they make up to 1% of total
benthic fauna. Thus, the peripheral keel
seems to be the only integral part of the
B.albanica’s test being developed for the
first time in this species during the latest
Serravallin, whereas other characteristics of
the above mentioned morphotypes seem
to be comparable with that of the B.dilatata
and/or B.spathulata’s morphotypes. In
this way, it is difficult to resolve if forma
albanica has evolved from B.dilatata or
B.spathulata. In this case, it is necessary
to refer their stratigraphical distribution in
our studied sections. In fact, last time the
Brizalina spathulata species almost never
is mentioned in our Miocene studies. In
stead of this species, are probably used
B.albanica s.l. or B.dilatata. There are,
as above mentioned, two aspects of the
B.dilatata and B.albanica’s occurrence in
relation to each other during time interval
from late Serravalian up to early Tortonian,
whereas their development during late and
the latest Serravalian, early Tortonian was

10
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probably affected by lineage and migrating
factors. The most of specimens shown in
plate 1, row Il and Ill are representatives
of B.albanica ampla from Thartor and Pr.-1
borehole. Such specimens are also occurred
in sections located to north, north-west of
the detailed studied area such as Ndroqi,
Preza and Ishem (Fig.1). They differ from
forma albanica its typical morphotype in
having rather a broader test tending to be
as long as broad, a relatively larger test,
more obvious keel, also in having sutures
tending to be perpendicular to the median
line and length:width ratio is various from
1,1.5 to 2.5. Its FOD coincides with the
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beginning of the Tortonian, whereas its
stratigraphic range is also restricted within
this age, and B.albanica s.I. here dominated
by forma ampla.

The Messinian sediments are studied
within the detailed studied regions, where
within their preevaporitic sequence the
evolutive lineage of the B.albanica and
its new developed biofacies with a new
subspecies named B.albanica messiniana
is present only in Du-15, Kercukje and
Kavaja section. On the other hand, in other
sections located to south, south-east of the
Kavaja section such as Thartor, Pegin and
Lushnja characterizing also by the same in
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Figure 3. a -The percentages of specimens of the Bolivinitidae’s species among the total benthos
and plankton/benthos ratio in the Na-2 drilling. b - The percentages of the several benthos’ taxa
among total fauna in Ballshi-1/s borehole. ¢ -The percentages of specimens of the Bolivinitidae’s
species among the total benthos and plankton/benthos ratio in the Ros-2 borehole.

Figura 3. Prgindja e individeve te species Bolivinidae mbi totalin e bentosit dhe raporti plankton/ben-
tos ne shpimin Na-2. b- Pergindja e disa klasave te bentosit ne totalin e faunes ne shpimin Ballsh-1/s.

c- Perqgindja si ne 3a, e shpimit Ros-2

11
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time preevaporitic sequence but the latter

does not contain B.albanica messiniana
biofacies asin previous sections becauseit is
probably replaced by a biofacies containing
almost only reworked foraminifera.

The specimens of the forma messiniana are
shown in plate 1, row IV, V where that of
row IV belong to main morphogroup which
is very close to prevailing one of the forma
albanica from the latest Serravalian of Na-2,
at 1995-97 m core sample depth, shown in
platel, row I. The prevailing morphogroup
of the forma messiniana differs from the
latter in having relatively larger test with a
periphery acute to subacute and in having
more megalospheric than microspheric
specimens, as can also be observed to
B.dilatata populations (plate 2). As before
mentioned the B. messiniana seems to be
thesamewith Brizalina aff. B.dilatata (Reuss)
of Agip SpA, (1982). The latter, perhaps
based on above mentioned characteristics
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Figure 4. The percetages of specimens of the
Bolivinitidae’s species among the total benthos
and plankton/benthos ratio in samples of Thartor
section.

Figura 4. Pergindja e llojeve te species Boliv-
inidae, ne totalin e bentosit dhe raporti plankton/
bentos ne provat e prerjes se Thartorit

llo S.
assigned such a Messinian Brizalina species
to Brizalina aff. B.dilatata (Reuss), whereas
in our opinion it is considered as a variety of
the forma albanica and named B.albanica
messiniana Prillo, n. subsp. (platel,row IV,
V). However, there are a large number of
samples containing such species which are
analyzed and studied by us, but the sample
Kavaja 149 seems to be the only particular
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Figure 4a. The percentages of the bolivinitids’
species and species of Ammonia genus among
total fauna, and plankton/benthos ratio in sam-
ples of the Patos section.
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Figure 4b The percentages of specimens of the
Bolivinitidae’s species among the total benthos
and plankton/benthos ratio in D-15 borehole.
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case because in it is being found a benthic
foraminiferal assemblage characterizing
by abundant presence of specimens of
three main constituents or three main
benthic taxa such as Brizalina-Bolivina
genus which almost entirely dominated
by B.albanica messiniana, Bulimina genus
which also dominated by Bulimina aculeate
and B.echinata, and representatives of the
Haurinidae family. Specimens of the above
mentioned benthic taxa differ from that
of the overall samples within preevaporic
Messinan sequences of different studied
sections in Albania, including also sample
144 of Kavaja, in having almost a doubling
of their specimens’ sizes. Thus, for example,
in plate 1, row V depicted specimens of the
B.albanica messiniana from the sample
149, whereas in plate 1, row IV depicted
specimens of the same subspecies but they
are from sample 144 of the same section.
The specimens’ sizes of the sample 149 in

. Brizalna Sealevel curve
Brizaina albanica B
albanica

ratio

messiniana

dentellat

Age
Lithology

Brizalina arta

B.praeplacentina

[
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Figure 5. The percetages of specimens of the
Bolivinitidae’s species among the total benthos
and plankton/benthos ratio in samples of Kavaja
section.

Figura 5. Pergindja e species Bolivinidae ne to-
talin e bentosit dhe raporti plankton/bentos ne
provat e prerjes Kavaje

Late

general are larger than those of the sample
144 and they are still larger if would take into
account that in row V depicted only small
specimens of B.albanica and B.albanica
messiniana, whereas in row |V depicted
only middle and large in size specimens
of B.albanica messiniana On the other
hand only in this sample is recorded that
specimens of the Bulimina genus and that
of Bolivina-Brizalina genera occur nearly in
equalnumbers, orthereisaslight prevalence
of Bolivina-Brizalina’s specimens. Such an
event documented too in the living faunas
of the western Mediterranean by Bizon &
Bizon (1985) by a change from a Bolivina-
dominated microfauna below a water
depth of about 80 m to one dominated by
Bulimina above. Thus, in the sample 149
in its foraminiferal assemblage there is an
unexpectedly and vigorous development
both in abudance of above mentioned
benthic taxa’s specimens and in their sizes,
which only in this sample are present. In
our opinion, such a development may be
influenced by a increasing of the oxygen
content, which may be responsible for
the strong oxidization of the foraminiferal
fauna, probably before its sedimentation
when improved water circulation enhanced
the oxygen contend of its habitat. In
contrast, the other samples of Kavaja
preevaporitic sequence and other samples
of other preevaporitc sequences contain
foraminiferal assemblages not oxidized or
they may be slightly pyritized such as those
of Kercukje preevaporitic sequence.

Paleoecological
Bolivinitidae

In the sediments of the time-interval under
study the most of occurred Bolivinitidae
species disappeared since the top of
Miocene sequence. Therefore ecological
data on recent taxa could not be entirely
used for a paleoecological interpretation
of our assemblages. Thus, we have to rely
on the other characteristics of the benthic
foraminiferal assemblages such as species
dominance or species frequency of their
associations or other groups of fossilsand on
other stratigraphical and sedimentological
detailed data.

The present study is focused in a territory
wherearedocumentedprominentchangesin

interpretation of the
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Figure 6. The percetages of specimens of the Bolivinitidae’s species among the total benthos and
plankton/benthos ratio in samples of Kérgukja section.
Figura 6. Pergindja e llojeve te species Bolivinidae, ne totalin e bentosit dhe raporti plankton/bentos

ne provat e prerjes se Kérgukjes

the frequency of benthonic foraminifera,
especially within the Bolivinitidae, occurring
both laterally and vertically (from the
Serravallian up to the end of the Miocene
sequence). As a result of these changes
several dominant and frequent biofacies
of Bolivinitidae and Ammonia’s species are
distinguished and are used in palaecological
and paleogeographical interpretation.

The species frequent and species dominant
patterns

It appears that for the first time in geological
history of EA is documented that the only
Serravallian stage consists of different
composition in planktonic foraminifera
due to its different areas, and for the
first time during middle Miocene Epoch
developed the frequency and dominance
trends of benthonic fauna in studied areas.
The differences in plankton content have
appeared since the early Serravallian of EA
because in several regions such as Ndroq,
Durres, Kavaja,Thartor, Vlora (Narta-2)
which belong to the PAF area plankton with
carina such as Globorotalia menardii-2,3,
G.miozea occur, whereas in other regions
such as Roskovec, Ngjeqar, Ballsh, Vllahine
and Turbull which included in the area
originated from Paratethys or out of the
PAF, plankton with carina never occur as in
Serravalian as well as in younger ages of this
area. Spiroplectammina carinata is the only

benthos which dominated its biofacies since
the early Serravallianinboth areas of EA, and
within the same area its occurrence may be
dominant or rare. Thus, in Ngjeqar section
and Ballsh-1/s the S.carinata dominates,
while in Vllahina and Turbull rarely occurs,
but in all these cases it appears at the same
stratigraphic level corresponding with the
FOD of Orbulina universa. In contrast, in
Ndrogi section which includes to another
area S.carinata appeared rare since the
Langhian, but with the FOD of O.universa
its occurrence becomes frequent, and its
abundant one in Ballshi-1/s and in Ngjeqar
section (Fig.3) suggest that the its different
occurrence due to its different lithological
compositions of sections of different
studied regions is probably much more
controlled by lithological compositions and
not primarily controlled by paleobathymetry
itself. In contrast, other benthic species
biofacies determined below occur frequent
or dominant from the late Serravallian to
Pliocene and their occurrence was probably
primarily controlled by paleobathymetry
itself in both areas, but the differences in
content and occurrence of faunas between
them become entirely different because in
the area originated from Paratethys as a
result of a final regressive cycle during this
age brought about a significant shallowing
by the end of the Serravallian, and the
closing of the sedimentary basin by the early
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to middle Tortonian throughout the area
(bioprovince) out of the PAF. In contrast,
in the PAF area during the same time the
sedimentary basin to be continued or
became deeper or shallower in its particular
parts. Thus, for example, in Ngjeqar and
Turbull sections located out of the PAF the
compositin of faunal assemblages during
early Serravallian in Ngjegar is characterized
by the abundant occurrence of S.carinata,
while in Turbull by its rare one and during
late starting in Ngjeqar (Fig.3) with sample
2401 or with the LOD of G.peripheroronda,
in Turbull with sample 346, the differences
in faunas consist of presence of B.dilatata
biofacies sample 2401 to 2416 and presence
of B.albanica sample 361 respectively in
Ngjeqar and Turbull sections, whereas the
disappearance of plankton sample 2435
and 375, which corresponds with the
beginning of the Ammonia beccarii Acme
zone (Prillo & Hasanaj, 1990) respectively.
Such a disappearance of plankton also takes
place within the middle Miocene or exactly
up to Badenian/Sarmatian boundary
(Rogl, 1985), which corresponds also to
the uppermost part of the Serravallian.
Here, ought to point out the absence in
the Serravallian of several plankton taxa
which are present in Badenian stage of the
Central Paratethys, especially in its upper
part such as Globigerina subcretacea,
G.tarchanensis,  Globorotalia  bykovae,
G.transsylvanica, Globigerinoides  grilli,
and genus Velapertina. On the other hand
the absence in the Serravallian of above
mentioned Badenian’s planktic taxa and the
presence during the early one of frequent
species such as Globigerina falconensis,G.
peripherorondaand during the late one such
as Globigerina decoraperta G.falconensis,
Globorotalia miozea, G.menardii-3 suggest
the absence of any direct connection
between the Central Paratethys and the
Mediterranean (External Albanides) during
the Serravallian. On the other hand,
the evidences of both above mentioned
sections especially of those starting from
disappearance of B.dilatata and B.albanica
to the top of the both sections or towards
of Ammonia beccarii Acme zone show that
there are almost no differences in content
and distribution of foraminifera between
them. In contast, the differences in faunas

become entirely different during late
Serravallian between two different areas.
For example, between above mentioned
sections of out of the PAF and Thartor
section that is located within the PAF area.
Thatis enough to compare their coeval parts
i.e. the latest Serravallian of the Ngjegar
section (Fig.3) where disappeared plankton
and occurred Ammonia beccarii Acme
zone with the same time interval part of
the Thartor, sample 10 to 20 (fig. 4) where
entirely another content and distribution
of the faunas can be observed. Therefore
using the frequency and dominance trends
of several species of Bolivina, Brizalina
and Ammonia genus from late Serravallian
to Pliocene depositional environment of
EA, the following frequent and dominant
biofacies are distinguished.

Brizalina arta biofacies, out of the PAF
area (upper bathyal habitat), this frequent
biofacies in B-1/s (Ballshi region, Fig.3b)
during early Serravallian’s transgressive
cycle, occurs after FOD of Orbulina universa
up to above LOD of G.peripheroronda. In
this borehole it is represented by abundant
occurrence of Spiroplectammina carinata
and by rare occurrence of other benthic
foraminifera such as Melonis pompiloides*,
Brizalina dilatata*, Bolivina reticulate,
B.scalprata miocenica, Bulimina costata,
B.inflata* Uvigerina gallowayi, U.barbatula*,
U.rutila*, U.sp,. Gyroidinoides soldanii*,
Ceratobulimina contraria, Siphonina
reticulate*, Hoeglundina elegans*, Cibicides
dutemplei*,  C.pachyderma* (frequent),
while Brizalina arta constitute about 20% of
total above mentioned benthos. Plankton
makes up 40 to 30% of total fauna. Almost
all associated here benthos of B.arta
biofacies according to Jorissen, (1988);
Barbieri, (1991) suggest for an upper bathyal
palaeoenvironment (Fig.7).

Brizalina arta biofacies, within PAF (upper
bathyal habitat), this biofacies in Thartor
section is situated from sample 7 to 17 and
its lithology almost remain unchanged, as
between samples 5 and 7 (Fig.4), but the
sandstone beds become thicker varying in
their thickness from 0.3 to 0.5 meter, also
more or less stable remain P/B ratio (40 to
30%). In Kavaja section the biofacies is found
between samples 2020 and 2027. Its upper
boundary in both sections corresponds
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approximately with FOD of G.menardii-4.
The Kavaja section is represented almost
by the same lithology as in Thartor , where
the Br.arta and U.peregrina almost in
both sections are more frequent occurred
species constituting in Thartor about
10% and 14% of total benthos , while in
Kavaja section about12% and 16% of total
benthos respectively. The B. arta dominates
the bolivinitid faunas with only rare
specimens of Br. dilatata, Bolivina antique,
B.praeplacentina and B. scalprata miocenica
being found. The other benthos marked
with*,is common for both biofacies, out of
the PAF area and within the PAF. Moreover
all common before mentioned species and
other benthos such as Uvigerina peregrine
(frequent), U.striatissima, Gyroidinoides
altiformis (frequent), Cibicides pachyderma
(frequent), Anomalinoides helicinus,
Planulina ariminensis and Cassidulina
laevigata occur in the present biofacies.
Plankton makes up 40% of total foraminifers.
These characteristics of their foraminiferal

B.arta frequent occurrence is probably
affected by the transgressive cycles, as is
also documented during younger in age
trasgression such as the late Tortonian of the
Durres-Bisht Palla region. The both above
biofacies, however having the same naming,
they are different not only in their benthic
faunal content but also in their relative age.
These evidences seem to be related with
migration’s factor, and the latter itself is
probably affected by the presence of two
different paleogeographic areas inside of of
External Albanides or more exactly of two
neighbouring different bioprovinces. The
concept of the bioprovince was introduced
by Laskarev (1924) (referring Rogel, 1985).
The same can be said for other following
biofacies having the same naming between
them.

Brizalina dilatata biofacies, out of the PAF,
(upper bathyal habitat). Its presence is
documented in Ros-2 and in B-1/s borehole
as well as in Ngjeqar section. In all cases it
occurs at or above LOD of G.peripheroronda

Inner Neritic

Bathymetric zones (0-30m)

Middle Neritic
(30-50m)

Outer Neritic
(50-150m)

Upper Bathyal
(150- 500m)

The biofacies

A. beccarii beccarii dominant

Ammonia inflata dominant

B.praeplacentina frequent

Br.messiniana dominant

Br. albanica S.|.dominant

Br. albanica dominant

Br.dilatata dominant

Br.arta frequent

Bolivina miocenica frequent

Figure 7. The paleobathymetric distribution of the dominant and frequent distinguished biofacies
in the present study. The bathymetric zones are acording to Brun et al., (1984). For legend of the

present biofacies see also fig.8.

Figura 7. Perhapja paleobatimetrike e e biofacieve kryesore dominuese dhe frekuente ne studimin

e prezantuar. Zonat batimetrike sipas Brun et al.,

assemblages and the presence here
of above-mentioned benthos suggest
according to quoted above literature
for the upper bathyal a rather open sea
paleoenvironment. Its frequent occurrence
during early Serravallian transgression in
Ballshi region out of the PAF area, and during
uncomformable (may be transgressive) late
Serravallian within the PAF suggest that

(1984). Legjenda ne fig. 8.

and prior to FOD of Brizalina albanica or its
biofacies of the late Serravallian as in core
sample at depth 455 m. of Ros-2 borehole.
In the latter, however Br.dilatata makes up
over 60% of total benthos, there is a high
species diversity which seems to be related
with rare occurrence of other benthos such
as Bolivina scalprata miocenica, Bulimina
costata, B.inflata, Uvigerina barbatula,
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U.gallowayi, Oridorsalis umbonatus, and
Hoeglundina elegans. P/B ratio is about
30%. B.dilatata typical form associated with
such benthos indicates that it inhabited an
upper bathyal habitat when the water depth
becomes about 150m and deeper (fig. 7),
(Brun et al., 1984), whereas shallower than
150 m water depth it may be replaced by
next B. albanica species or its biofacies.
Brizalina albanica biofacies out of the PAF
(outer neritic): as before mentioned, this is
the only biofacies or species occurring for
the first time in late Serravallian (after the
LOD of G.peripheroronda), in core sample
of the Ros-2 at the depth 420m (Fig.3c)
and in Turbull section (sample 361). In
both cases their lithology is represented
by clays with rare and thin sandstone and
siltstone beds. Above sample 361 there is
an increase in numbers of sandstone beds
and increase of their thickness. It follows
that both samples as in Ros-2 as in Turbull
are not rich in foraminifera especially in
plankton which constitute only 2-3 % of
total fauna. In Ros-2 the Brizalina albanica
is preceded by B.dilatata where the latter
entirely at once replaced by B. albanica,
while in Turbull the latter preceded by
faunal assemblages which contain almost
the same benthic taxa characterising above
mentioned B.dilatata biofacies such as
Bulimina costata, Uvigerina barbatula,
U.gallowayi, Hoeglundina elegans, Cibicides
pachyderma, which according to Jorissen,
(1988); Barbieri, (199)1, and above quoted
literature for B.dilatata suggest for an
upper bathyal habitat during early to late
Serravallian. On the other hand, in both
Ros-2 and in Turbull section above the
present biofacies, after a short stratigraphic
sequence, which is almost without any
fauna at the depth 380 m and sample 375
respectively occur faunal assemblages
where in both cases dominate specimens
of Ammonia beccarii, that according to
Prillo & Hasanaj (1990); Prillo et al. (1994),
suggest for an inner neritic environment.
Thus, the paleobathymetric position of
the B.albanica ranges from outer to inner
neritic. Such a paleodepth range is probably
affected by a final regressive cycle which
brought about a significant shallowing by
the end of the Serravallian throughout of
the area out of the PAF.

Brizalina albanica s.|. biofacies, within
the PAF area (outer neritic): the present
biofacies was documented at the depth
1945-1947 and 1995-1997m of Narta-
2 well core’s samples, which be placed
between the FOD of G.menardii 4 and LOD
of Globorotalia mayeri corresponding more
or less with eroded surface by the late
Tortnian’s transgression. It is documented
also in the sample 731 of the Ndrogqi section
between the FOD of G.menardii 4 and the
LOD of G.mayeri according to Bandilli et
al., 1985. There are nearly no differences,
for example between both Brizalina arta
biofacies before mentioned and between
B.albanica and B.albanica s.l. present
biofacies. The only difference between
the latter consists of erecting during the
B.albanica’s migration from late to the
latest Serravallian of the other bioprovince
of some its new morphotypes and
morphogroups, therefore its new biofacies
named B.albanica s.l. The lithology of both
Na-2 core’s samples (Fig.3a) is represented
by unstratified clays with rare and thin
siltstone beds. The lover sample, at the
depth 1995-97m is characterized by the
frequency of planktonic foraminifera,
where P/B ratio is about 15%, and by the
abudance of Br.albanica (it makes up over
80% of total benthos). The upper sample,
at the depth 1945-47m is characterized
by the abudance of plankton, where P/B is
about 70%, and the frequency of Br.albanica
but dominates over other benthos (it
makes up over 70% of total benthos).
Thus, the both samples have in common
the same content in foraminifera having
not any significant bathymetric benthic
taxon except for presence of the dominant
species, and Valvulineria bradyana rarely
being found not only in above samples,
but also in some other that come from late
Serravallian, especially from its lower part.
The species is recorded as outer and inner
neritic or more exactly from 130 to 10m
water depth (Jorissen, 1988). Moreover,
in its core sample at the depth 1945-47 m
and 2512-15 m sporadically occurs Brizalina
paralica. Such an occurrence of this species
and its subspecies forma nigeriana are
given within oligotypic assemblage in upper
Oligocene-lower Miocene sediments of
the Niger Delta, and its bathmetric range is
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given from upper bathyal to middle neritic
(Brun et al., 1984). However, a frequent
occurrence of the species within oligotypic
assemblages in the preevaporitic Messinian
sequence of the Po Basin, in northen
Italy is given (Agip, 1982), but we did not
explain the absence of this species in the
corresponding part of the preevaporitic
Messinian sequence of our studied sections.
Although, in the overall cases given, the
species is found only within oligotypic
assemblages suggesting its preference for
a restricted paleoenvironment and may
be for (hypersaline ?) as stated by Brun et
al., (1984). The paleobathymetric position
of the present biofacies in Na-2 drilling
can also be used to define its bathymetric
range as we did for B.albanica itself. As can
be seen in figure 3a, on the basis of the
faunal content and P/B ratio of all cutting
and core-samples, especially of those that
come from the bottom of the Na-2 well up
to the eroded surface by the late Tortonian
transgression corresponding with early
to late Serravallian time interval, made
possible to distinguish three different
paleoenvironmental  conditions  during
this time interval. Thus, from the bottom
core-sample at the depth 2997-99 m up to
catting sample at the depth 2630 m rarely
occurred benthos are totally represented

by bathyal taxa such as Uvigerina flinti,
U.rutila, Anomalinoides helicinus, Siphonina
reticulate, Hoeglundina elegans, Oridorsalis
umbonatus, Cibicidoides floridanus,
C.pachyderma, C.ungerianus, whereas P/B
ratio in core is about 60% and in cutting-
samples over 70%. These sediments are
included in early Serravallian owing to
presence of Globorotalia peripheoronda,
and the presence here of above mentioned
benthic bathyal taxa suggest a midldle to
upper bathyal habitat. In core-samples at
the depth 2512-15, 2405-07 and 2097-99 m
both probably indigenous benthic bathyal
taxasuchasMelonispadanum, Gyroidinoides
altiformis, Oridorsalis umbonatus (Barbieri,
1991) or bathyal to outer neritic such as
Lenticulina rotulata, Bulimina minima,
Uvigerina peregrine, and other neritic taxa
such as Valvulineria bradyana or shallower
Ammonia beccarii probably displaced as
turbidites on the basin floor in association
with above mentioned bathyal taxa occur,
while P/B ratio in these mixed faunal
association is about 10 to 15%. In contrast,
from-catting sample at the depth 2010 m
up to core-sample at the depth 1995-97 and
1945-47 m corresponding with uppermost
part of before mentioned time interval or
with, which is characterized by the absence
of any benthic bathyal taxon as well as
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Figure 8. The lateral and vertical distribution of dominant and frequent benthic foraminifera biofa-
cies, based on surface and borehole sections of the study area.

Figura 8. Perhapja gjatesore dhe vertikale e biofacies se foraminiferave dominante dhe frekuente,
bazuar ne siperfagen dhe shpimseksionet e zones se studiuar
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any shallow neritic one such as Ammonia
beccarii. On the other hand this Serravalian
part is characterized by the presence of
benthic taxa of both above core-samples
sach as Brizalina albanica, B.albanica s.l.,
B.paralica, Bolivina pseudoplicata, Bulimina
alazanensis, Uvigerina cf. peregrine, , and
other benthos of cutting-samples at the
depth 2010 and 1850 sach as Lenticulina
cultrate, L.rotulata, Bulimina minima,
Reussella spinulosa, Hanzawaia boueana,
Elphidium crispum. P/B ratio in core-samles
is characterized by a great anomaly : from
about 70% 1995-97 to about 15% at the
depth 1945-47 m probably due to restricted
conditions, while in catting-samples this
ratiois about 50%. Such faunal assemblages,
as before discussed suggest an outer neritic
restricted paleoenvironment. From this
may be concluded that the development
of both B.albanica in case of Ros.-2 and
Turbull section and B.albanica s.! (with some
morphotypes) in case of in Na-2 and Ndroqi
regions, are probably affected by eustatic
changes in sea level during regressive cycles
and was documented that they have the
same bathymetric range. However, these
seem to be different in space and time.
Thus, the regressive cycle or falling level in
case of Ros.-2 (Fig.3c) and Turbull regions
probably regressed during late Serravallian,
and it as a final cycle brought about a
significant shallowing not only in above
regions but in all others showing affinities
with these, while in Na-2 and Ndroqi
regions regressive cycle probably regressed
during the latest Serravallian and brought
about a relative shallowing of the sea basin
in only these regions, but still not shallower
than outer neritic depth. These differences
too indicate that these regressions belong
to two different areas or bioprovinces. On
the other hand the presence of B.albanicain
both cases suggests that it is stratigrafically
and paleoecologically controlled and is
water depth related species as well as
B.dilatata. So, the latter could be replaced
by B.albanica when sea basin become
shallower.

The present biofacies is not documented
in the latest Serravallian of the Thartor
section where these sediments overlying
tectonically (AGS, 2002) late Burdigalian. In
the other regions of the PAF such as Tirana

depression is not documented the presence
of Brizalina albanica s.l. biofacies during
latest Serravallian. The Tirana depression
wrongly left out of the PAF by Dalipi et
al.,, (1974), and included in PAF by AGS
(1983), however the drawing of the eastern
boundary at that time based also wrongly
on the most eastern distribution of the
Orbulina genus. The western part of the
depression which belong to more eastern
part of the lonian tectonic zone represented
by upper bathyal Serravallian sediments,
which transgressed during late Serravallian
over the underlying early Langhian age
(Prillo et al., 1994). The eastern part of
the depression, which belong to the next
Kruja tectonic zone or to more eastern part
of External Albanides are represented by
neritic, upper Serravallian sediments that
transgressed during late Serravallian over
the underlying early Oligocene.

Brizalina dilatata biofacies, within the PAF,
(upper bathyal habitat), it occurs after
FOD of G.menardii-4, in Thartor section
from samples 19 to 30 (fig. 4), and is
represented by unstratified clays with rare
loosely-cemented sandstone beds in lower
part. Upwards in section they become
gradually stratified clays alternated with
sandstone beds. In Kavaja section this
biofacies takes place also after FOD of
G.menardii-4, from samples 2028 to 2032
(fig.5 ), and is represented by unstratified
clays alternated with thin siltstone and
occasionally with hard sandstone beds. This
early Tortonian biofacies developed from
previous B.dilatata one of the older age
(late Serravallian) of another area, that is
probably related to the migration’s factor.
The present biofacies in both sections is
preceded by B.arta frequent and is following
by B.albanica s.I., but in Thartor section it
entirey replaced by B.albanica s.l, whereas
in Kavaja its is partial i.e. between them an
interval in which B.dilatata, U.peregrina
both nearly abundant, and B.albanica
frequent together occur. In our opinion
the transition between these biofacies,
in both cases seems to be related with
gradual changes in paleoenvironmental
conditions primarily to water depth one.
However, the transitional interval in Kavaja
seems to be represented by a rather mixed
fauna because it represented by B.dilatata,
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U.peregrina and B.albanica s.I. in above
mentioned quantity as well as by other
rare benthic taxa. The mixed benthos here,
on the one hand consist of presence here
of bathyal taxa such as Bulimina costata,
Brizalina dilatata, Cibicidoides pachyderma,
on the other hand of presence of probable
displaced neritic species sach as Valvulineria
bradyana, Elphidium crispum. Turbidity
current and frequent eustatic changesin sea
level probably by the end of the biofacies
of Kavaja transporting shelf sediments
dawnslope are suggested as the most likely
cause of these neritic species into upper
bathyal habitat preferred by B.dilatata.
Plankton in Thartor section makes up 12%
of total fauna and reduced to 7% by the end
of this pattern. In Kavaja plankton makes up
about 20% and reduced to 15% by the end
of its biofacies. These differences in P/B ratio
between two section are probably related
to a more basinward location of the Kavaja
compared with the Thartor section. In the
lower part (sample 2028) of the Kavaja’s
biofacies B.dilatata makes up about 50%
of total benthos, while in Thartor nearly the
whole biofacies is dominated by B.dilatata
which makes up about 60 per cent of total
benthos, while in the other samples of this
biofacies a slight dominance of U. peregrina
could be observed. In contrast in Kavaja
section only in a few analysed samples has
a slight dominance of B.dilatata while in
the other ones has a slight dominance of U.
peregrina. Thus, in the present biofacies of
both sections except for the abundant and
frequent occurrence of above mentioned
benthos as well as neritic species of the
transitional interval, other benthic taxa
are represented by rare specimens of
Lenticulina rotulata, L.serpens, Bulimina
costata, B.minima, Uvigerina schwageri,
Hopkinsina bononiensis, Cibicidoides
dutemplei, C.pachyderma, in whole of both
sections occur. It follows that B.dilatata is
the most water depth related species and
paleoecologically controlled.

Brizalina albanica s.I.  biofacies of the
Tortonian (outer neritic), this is another
biofacies having the same name with
previous one of the latest Serravallian or
as before mentioned two B.arta or two
B.dilatata biofacies developing in different
space and different time. In contrast, the

present B.albanica s.l. biofacies developed
at the same area and to younger age,
probably as a result of the lineage’s factor.
The present biofacies preceded by B.dilatata
and represents an its replacement in both
sections during early to middle Tortonian.
In Thartor B.albanica biofacies occurs from
samples 36 to 46, in Kavaja section from
samples 30 to 44, and is represented by
bluish-grey unstratified clays and fine to
coarse grained greyish in colour sandstone
beds. In Thartor this biofacies consists of
intercalations with clays stratified, thin
siltstone and sandstone beds, these last
one become thicker up to uppermost part
of the present biofacies. These differences
in the lithology between two sections
accompanied also by differences in their
foraminiferal content. The lithology of the
transitional part between preceded and
present biofacies of the Kavaja seems to
be gradual, however, as before mentioned
this part is accompanied by mixed fauna,
whereas in Thartor there is an abrupt
change in lithology corresponding probably
with total replacement of B.dilatata by
B.albanica s.I, or the replacement of a
bathyal by a neritic habitat respectively. In
Thartor sectionthe B.albanicas.l. dominates
in most of its biofacies samples making up
to 85 per cent of total benthos. In Kavaja,
in only one sample the latter dominates
making up about 55% of total benthos. In
present biofacies in several samples, mostly
in its lower part of both sections has a
slight dominance of Uvigerina peregrina
or Hopkinsina bononiensis, while Ammonia
beccarii, Ammonia inflata rarely occur in its
upper part of both sections. On the other
hand, the Thartor section is characterized
by very pyritized of Bralbanica s.l.’s
specimens nearly over entire its biofacies,
by the absence of any bathyal taxa as well as
rare occurrence of Bolivina praeplacentina,
Brizalina paralica in its uppermost part.
The plankton in this biofacies of Thartor
section makes up 10% of total fauna which
reduced to 5% towards of its top. In Kavaja
section the plankton constitutes about 15%
of total fauna which reduced to 7% by the
end of the present biofacies. From above
mentioned evidences follows that the
present biofacies, especially in Thartor is
characterzed by oligotypic foraminiferal
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assemblages where dominate very pyritized
of Br.albanica s.l.’s specimens, probably
with a shortage of oxygen content etc
that suggest for a rather restricted outer
to middle neritic paleoenvironmental
conditions, having nearly the same
conditions with previous B.albanica and
B.albanica s.I. biofacies developed during
late and the latest Serravallian regressive
cycles respectively.

Bolivina praeplacentina biofacies (outer to
middle neritic); it occurs in Thartor after
FOD of G.acostaensis between samples
47 and 55 (Fig.4), and in Kavaja after FOD
of Gs.extremus between samples 2052
and 2063 (Fig.5). In both sections the
lithology of the present pattern becomes
almost the same over whole biofacies. It is
represented by unstratified clays and fine to
coarse grained thick sandstone beds which
gradually become thicker upward of its top,
ending with a remarkable sandy limestone
bed for both sections. This bed or horizon
is very varying vertically as concerns its
lithological and faunal content, and
laterally regarding its thickness. As part and
parcel of the same biofacies this horizon
migrates from early Tortonian (Thartor)
to late Tortonian (Kavaja). Plankton very
sporadically occurs and by end of this
biofacies it totally disappeared. In Thartor
and Kavaja section (in particular samples) B.
praeplacentina makes up to 37 per cent of
total benthos with a same frequency occur
also Lenticulina rotulata, Ammonia inflata,
Florilus boueanum, Elphidium crispum,
E.complanatum,Uvigerina peregrine, and
Cibicides dutemplei. The same biofacies
is documented in Patos section located in
southern part of PAF. Its faunal assemblage
is more abundant and very well preserved.
Its frequency in B.praeplacentina seems to
be affected by a shallow sea transgressive
cycle of the late Tortonan, which replaced
gradually by a Messinian regressive one.
In Patos section above the basal horizon,
which attains a thickness over 7 m, a
sequence of about 75 m of the present
biofacies occurring from sample 2 to 6 is
represented by unstratified clays which
gradually alternated with siltstone beds of
about 15 meter thickness in uppermost part
of the sequence where the B.praeplacentina
disappeared, and this part probably belong

to next A.inflata dominant biofacies. In fact,
as can be seen in fig.4a, in this section can
be distinguished A.inflata frequent and next
A.inflatadominant,thefrequentoneappears
before B.praeplacentina biofacies and end
the both at sample 7. Nearby this section
could be observed that the bituminous
Messinian sandstones transgressed over the
underlying Serravallian (without G.menardii
lineage), therefore this transgression seems
to represent the reliable eastern boundary
of the PAF (Fig.1). The B.praeplacentina
biofacies in Kercukje is not the same with
that of its next Kavaja section because
between them a tectonic boundary makes
room (Fig.8) supporting also by the seismic
data (Guri et al., 2003).

Allabovementionedevidencesandespecially
those of the other benthic foraminifera
accompanying  B.praeplacentina  (the
most of occurring here are living benthos)
suggest for their sedimentation in a neritic,
rather middle neritic habitat (Jorissen,
1988). On the other hand to relate these
paleoenvironments to the supplementary
evidence provided by the frequency of
B.praeplacentina indicate that this species
has preferred an outer to inner neritic
habitat and its biofacies ranges from outer
to middle neritic (fig. 7).

Ammonia inflate biofacies (middle to
inner neritic), this biofacies represent an
intermediateone betweenB. praeplacentina
frequent and Ammonia beccarii beccarii
dominant. In Kavaja section an alternate
occurrence between present and overlying
it was recorded. Thus, in this section A.
inflata dominant was documented between
samples 2065 and 2103; 2113 and 2129;
2140 and 2153. In Thartor section between
samples 57 and 71, in Lushnja one from
beginning, sample 1703 to 1714 (Fig.8),
while in Patos higher up the section, above
the lithology of B.praeplacentina biofacies,
from sample 7 to 11 in a thickness of about
35 m takes place the present dominant
biofacies (Fig.4a). Its lithologyisrepresented
by siltstone alternated with thin sandstone
beds. In Kergukja section A.inflata is
represented only by sample nr.50 which
seems to be novalid, it contains mixed fauna
where Ammonia inflate makes up over 40%
of total benthos probably having been
sedimented as turbidites in upper bathyal

21



Prillo S.

habitat. The bathyal habitat in sample
nr.50 is represented by Spiroplectammina
carinata, U. peregrine, Gyroidinoides
altiformis, Cibicides pachyderma, whereas
plankton in this sample makes up 5% of
total fauna.

In both, Thartor and Kavaja sections there
is a similarity in their overall lithological
composition of the present biofacies, here
is included also the Lushnja section but
its lithology will be separately described.
In both previous sections their biofacies’
lithology begin with unstratified clays with
siltstone component which overlay over
remarkable horizon above described. These
clayey beds alternated with thick sandstone
beds, upward in section clays decrease in
numberand sometime, especially in Thartor
in their thickness, whereas sandstone beds
become thicker and increase in number
and up to uppermost part of the biofacies
they become massive sandstone. Almost
the same overall lithological composition
of the present biofacies occurs also in
Lushnja section. In this section such a
sedimentation overlies over a horizon with
a considerable thickness, only its exposed
part (probably its base or its lowermost
part is not exposed) attains a thickness
over 10 m. The greater part of this horizon
is represented by sandy organic limestones
and occasionally by calcareous clay and
sandstone. The similarities between three
sections as concerns their lithological
and faunal content show that the present
biofacies of the Lushnja section ought to
has been affected by a regressive cycle as
in Thartor and Kavaja section. However,
as in these cases, and in the case of the
Patos section where the present biofacies
represents a transgressive phase, their
faunal content show similarity between
them which consist in having almost the
same species such as transitional subspecies
between forma inflate and forma beccarii,
rare Elphidium crispum, Florilus boueanum,
and in the overall cases dominated by
forma inflate. Such a occurrence is also
documented in the living benthos along the
Italian coast of the Adriatic sea by Jorissen,
(1988) where is reported that populations
dominated by forma inflate are also present
on the clayey substrata (less than 2% sand
fraction) along the Italian coast, between

20 and 60 m water depth. Therefore based
on these data is concluded that the present
biofacies developed in the past during
late Tortonian and Messinian of studied
sections, has preferred the same sea water
depth between 20 and 60 m or from inner
to middle neritic (fig. 7).

In Kergukja section both the present and
previous underlying biofacies, and next to
western boundary one are quite different
as concerns their water sea paleodepths,
probably owing to a tectonical boundary
betweenthem (fig. 6); therefore the samples
nr.35 for B.praeplacentina frequent and
nr.50 for Ammonia inflate frequent seem
not belong to their respective biofacies as
previous given (Prillo, 1995). However, the
next towards the basin ward B.miocenica
biofacies is located, and it seems to overlay
conformably in this section.

Bolivina miocenica biofacies (upper bathyal),
its lower boundary in D-15 borehole at the
depth 340 m coincides with the FOD of
Gs.extremus which also accompanied by a
prominentlithological change of the cuttings
samples, fromalmostthe sandstone cuttings
pass into only clayey cuttings. From 340 m
borehole depth up to 200 m, or from late
Tortonian up to lower part of G.conomiozea
Zone, the lithology of the present biofacies
is represented only by clays which are rich
in plankton, where P/B ratio is about 60%.
The B.miocenica frequent is also present
in Bisht-Palla section (Prillo, 1995), which is
located 7 km in north-western direction of
D-15 or Currila (Durres) section (Fig.1). The
present biofaciesin Bisht-Palla characterized
by analogy with D-15 one as concerns
their lithology, their stratigraphical range
and their foraminiferal content. The lower
lithological boundary may be at the same
time the stratigraphical one of the present
biofacies in both Bisht-Palla and D-15,
which takes place between an underlying
sequence with almost only sandy lithology
that seems to be early Tortonian and the
overlying sequence with mainly clayey
sediments of the late Tortonian, which
probably ascribed to a transgressive cycle
(Fig.8).

In unpublished paper (Prillo, 1995) the
biofacies named B.miocenica-Br.arta
because in the Bisht-Palla section Brizalina
arta and Bolivina miocenica occur nearly in
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equal number, while in the section of D-15
borehole (Fig.4b) Br.arta is not frequent.
The B.miocenica in particular cuttings
represents about 50 per cent of total
benthos. Such biofacies is also recorded in
two samples of Kergukja section (sample
43, 44) where B.miocenica is associated
with a numerous other benthos which also
frequently occur such as Spiroplectamina
carinata, Brizalina dilatata, Uvigerina
peregrine, U.rutila, Gyroidinoides altiformis,
Planulina ariminensis, while plankton makes
up over 40% of total fauna. In D-15 this
biofacies is not rich in benthos but is rich
in plankton. In all cases above mentioned
there is a relationship between upper
bathyal benthos and P/B ratio, and there is
a significant decrease in specimens number
of Bizalina arta and Bolivina antiqua from
more basin ward (Bisht-Palla) to basin ward
(Kercukje). Such an occurrence of Br.arta
and B.antiqua could be related with their
preference towards a open sea basin than
restricted, also was probably affected by a
transgressive phase. Bolivina miocennica in
all cases is associated with upper bathyal
benthos and seems to be the water depth
related species paleoecologically controlled,
and its distribution appears to be restricted
in its geographic and stratigraphic ranges.
The following biofacies is more land ward
and with a prominent vertical migration but
ought to be described here according to age
order.

Ammonia beccarii beccarii biofacies (inner
neritic); there are differences between
before mentioned the Paratethys originated
and the present biofacies. The differences
consist of restricted geographic range of
the previous biofacies, for instance its
thickness is only 70 m in Ngjeqar section,
nearby Roskovec town (Dalipi et al., 1974),
whereas present one has the vast extent,
and the previous one belong to the latest
Serravallian-Tortonian or so called “old
Tortonian” by our geologists, whereas the
present biofacies belong to Tortonian-
Messinian or so called “young “ that from
Tethys originated. It is well documented in
the Lushnja section between samples 1716
and 1869 reaching a thickness of over 1000
m, in Thartor it is recorded from samples
70 to 118 and not certain to the sample
165 reaching a thickness of over 800 m.,

while in Kavaja section it is alternated with
above mentioned A.inflata biofacies and
occurs between samples 2100 and 2112,
2130 and 2140 (Fig.4,5,8). The lithological
composition between the underlying and
the present biofacies is nearly the same in
three sections. It is represented by coarse
grained massive sandstones locally well
indurated and has a greyish colour, on
weathering; however, they become soft and
yellowish. The sandstone beds, usually from
2 to 6 m thick are intercalated with bluish-
grey clays. Higher in the section increase
occasionally the intervals’ thickness with
clays, and clays may be rich in Ostrea or may
pass locally into gravel and pebble bands.
The biofacies in Kavaja section contains
more clays than those of Thartor and
Lushnja section. The presence of several
lignite lenses within this biofacies in Lushnja
section indicates also for no sea episodes
during their sedimentation. In all analyzed
samples a high level of Ammonia beccarii
dominance occurs especially in the Lushnja
section where nearly in all its samples A.
beccarii beccarii comprises over 90 per cent
of total benthos and in most of its samples a
great number of Cyprideis specimens occur,
whereas representative of this genus are
not frequent in Kavaja section. However,
in all cases representative of this genus
dominating among other ostracods fossils
indicate for their sedimentation in brackish
water paleo environment (Sissingh, 1972).
On the other hand the highest abundances
of A. beccarii are found at water depth of
between 15 and 20m along the Italian
coast of Recent Adriatic Sea in samples
with intermediate percentages of organic
matter (0.8-1.1%), in which at least some
sand fraction (> 2%) is present (Jorissen,
1988). The present biofacies, which is
characterized also by a high abundance
of A.beccarii and by a wide distribution
in the latest Tortonian and Messinian of
the eastern part of study area, within PAF,
seems to have the same water paleodepth
range of between 15 and 20 m (fig. 7). Its
vertical migration is from latest Tortonian
to early Messinian. The migration becomes
greatest from previous, older biofacies
(Roskovec region) to the present one of the
detailed study area. It follows that vertical
migration of a biofacies increased with
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decreasing its bathymetry. However, it is
impossible to have such a migration within
the same bioprovince; therefore it seems to
be also another evidence in the presence
of two bioprovinces or two different areas
within external Albanides and the eastern
real boundary of the PAF ought to be drawn
between them.

Brizalina albanica messiniana biofacies
(restricted outer neritic); this biofacies was
distinguished only within preevaporitic
sequence of Kavaja section from samples
136 to 149 (fig. 5); Kergukja section from
samples 51 to 55 (fig. 6), and in D-15
borehole in interval between 105 and
135 m depth (fig. 4b). Its lithology, in all
sections is represented by unstratified clays,
occasionally with intercalated clays, thin
siltstone and sandstone beds. Within this
biofacies take place the FOD and the LOD
of Globigerina multiloba and Globorotalia
acostaensis dextral coiling dominant. In
most of above mentioned samples has a
slight dominance of Br. messiniana and in
particular samples in the biofacies of Kavaja
section Br. messiniana makes up over 85
per cent of total benthos, while in Kergukja
section between samples nr.51 and 52 a
great anomaly in occurrence of plankton
can be evidenced. In sample 51 they make
up 10 per cent while in sample 52 make up
about 35 per cent of total fauna. Between
other samples of this section and that of
other sections no any great difference in
occurrence of plankton was evidenced. The
other benthos such as Bulimina aculeate,
Brizalina dentellata, Quinqueloculina and
Valvulinerina bradyana are more frequent
and probably more characteristic to this
biofacies. The latter species according to
Jorissen (1988), deeper than 130 m water
sea depth was not found. In Kergukja section
the most of samples contain pyritized
fauna. The presence in this biofacies the
low species diversity with single species
dominance and the occurrence in their
foraminiferal assemblages of an anomaly
in P/B ratio suggest for their preferences to
a restricted paleoenvironment of outer to
inner neritic.

The next “lago-mare” biofacies occurs by
the end of Miocene sequence (Cita et al.,
1980). In study area (Fig.8), in gypsum
bearing regions the present biofacies

overlying the gypsum bearing Formation,
while in the other studied sections this
biofacies is situated between underlying
A. beccarii beccarii dominant and overlying
early Pliocene sediments ( Prillo & Hasanaj,
2002).

Conclusions

The dominance and the frequency patterns
of several species of the Bolivinitidae and
certain other benthos discussed in this
paper are determined by paleoecological,
paleogeographical, evolutionary  and
migrating’s factors. The development of
Brizalina albanica as species and its biofacies
have been influenced both by lineage
and migrating’s factors, and are affected
by different regressive cycles within the
EA, while Brizalina arta and B.dilatata
biofacies are related to migration’s factor,
but B.arta’s development seems to
be affected by different transgressive
cycles. In contrast, the other biofacies
probably shallower ones such as Bolivina
praeplacentina, Ammonia inflate and A.
beccarii beccarii migrate to the same area,
whereas between two different areas
their vertical migration become greater
or the greatest. For example, A. beccarii
beccarii  within the same area migrates
from late Tortonian of Lushnja to early
Messinian of the Kavaja section, whereas
between Ngjeqgar-Roskovec and Lushnja-
Kavaja area its vertical migration is from
late Serravallian to late Messinian. These
records obviously indicate the presence of
two different neighbouring bioprovinces
within the EA. Of these, western one named
the PAF area that from Tethys originated,
while the other represents eastern rest
part of the EA probably originated from
Paratethys. Moreover, the development of
B.albanica on the one hand, is affected by a
final regressive cycle during late Serravallian
that brought about a significant shallowing
by the middle of the Tortonian throughout
the area, on the other hand, in other place
such as Vlora region of Na-2 drilling, the
development of B.albanica s.l. is affected
also by a regressive cycle during latest
Serravallian that brought about a relative
shallow, from bathyal to outer neritic depth
of the sedimentary basin, which in this case
is located to west of the previous area.
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All these evidences support the criterion
which is used here for the separation of
EA into two bioprovinces that is based on
presence or no of representatives of keeled
globorotalids taxa. Thus, it results that every
bioprovince here is characterized by the
presence of different in space and time of
tectono-sedimentary regimes, therefore the
boundary between them is the real eastern
one of the PAF area. However, only in
Tirana depression this boundary resulted in
conformity with the definition inferred from
the present study, whereas the boundary
drawn around the Kugova’s trough and in its
northern part probably does not represent
the eastern one of the PAF, but it could
represent only the most eastern boundary
of the young Tethyan realm in Albania.
In our opinion the distribution of Brizalina
dilatata typical species or its biofacies
could be characterized by two groupings,
one of them named B.dilatata-B.albanica,
B.albanica s.l, developing during middle
to late Miocene and the other named
B. dilatata, B. dilatata - B. catanensis
developing during Pliocene epoch. The
development of both groups has been
more influenced by paleoecological factors,
especially in term of paleobathymetry, but
the development of Miocene group has
been strongly controlled by evolutionary
and migration’s factors. In this aspect
B.dilatata is more water depth related,
is paleoecologically controlled species,
while Brizalina albanica ,B.albanica ampla,
B.albanica messiniana are stratigraphically

and paleoecologically controlled. The latter
species and subspecies as well as other
such as Brizalina dentellata, B. paralica
and Bolivina miocenica are stratigraphically
useful over a limited geographical range

because of their restricted vertical
distribution.

Species like Bolivina antique,
B.praeplacentina,  Brizalina arta are

paleoecologically controlled.

The biofacies or frequency and dominance
trends distinguished and described here
define the paleoecological factors and
sedimentary regimes preferred by particular
faunal assemblages or species during
sedimentation of the various units under
study. Thus, the dominance of Brizalina
albanica s.l. for example, was probably
affected by the frequent eustatic changes
in sea level mainly during a regressive
phase, while the frequency of Bolivina
praeplacentina  was probably affected
by eustatic changes during transgressive
and regressive phases. In contrast the
frequency of Brizalina arta and may be
Bolivina miocenica was affected by eustatic
changes only during transgressive phase.
Thus, the frequency or scarcity of the
species can be used to ascertain whether
the biofacies overlies the underlying section
transgressively or conformably. Text-figure 7
shows that most of the bolivinitids generally
inhabited an outer neritic to upper bathyal
habitat or from about 80 m to about 500 m
water sea paleodepth

Réndésia statigrafike dhe paleoekologjike e Bolivinitidae né Miocenin e
mesém dhe té vonshém té Albanideve té Jashtéme
Permbledhje

Punimi ne fjale eshte bazuar ne analizimin e mikrofaunes (ne rastin tone Foraminifera)
te mbledhura gjate 20-30 vjeteve te fundit nga prerje statigrafike e zhveshje siperfaqore
si dhe nga shllame e kampione ge jane marre e analizuar nga puse te shumta te kerkimit
per nafte e gas te cilet jane cpuar po thuaj ne te gjitha anet e Albanideve te Jashtem ku
perfshihen zona tektonike e Sazanit, Jonike dhe ajo e Krujes. Keshtu, ne saje te studimit
te nje kampionature te bollshme te mbledhur ne vite nga specialiste te ish Institutit te
naftes e sidomos atyre te sektorit tematik ku perfshiheshin departamentet e stratigrafise,
paleontologjise petrografise, gjeokimise, u arrit ge te beheshin edhe pergjithesime te
besushme nga specialiste ge punonin ne keto departamente.

Punimi ne fjale eshte favorizuar dhe nga fakti ge ne depozitimet e Miocenit te mesem
ku perfshihen moshat gjeologjike te Langhianit te vonshem e Serravallinit, dhe Miocenit
te vonshem ku perfshihen Tortoniani e Messiniani ka nje shumellojshmeri te madhe
te mikrofaunes sidomos asaj bentonike ne krahasim me ato te Miocenit te poshtem
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(Akujtanian, Burdigalian e Langhian hershem). Pikerisht ky ndryshim ka bere ge qysh
prej Serravallinit te zhvillohen biofacie te ndryshme ku jane te shpeshta ose dominuse
specie te gjinive Bolivina e Brizalina dhe ne nivele me te reja specie te gjinise Ammonia.
Studimi me kujdes i ketyre biofacieve tregoi ge ne zona paleogjeografike ku jane perfshire
p.sh. rajonet Lushnje, Rrogozhine, Kavaje-Kercukje, Durres (Fig.1,8) keto biofacie nuk
migrojne ose kane nje megrim te vogel vertical brénda ketyre rajoneve sic jane p.sh. ato
te Bolivina praeplacentina dhe Ammonia beccarii ku kjo e fundit ne Lushnje p.sh. shfaget
ne Tortonian te vonshem dhe shfaget ose migron ne Messinian ne prerjen e Kavajes.
Nga ana tjeter, ne rajone te tjera ge gjenden ne veri-lindje, lindje ose ne juge lindje te
Lushnjes p.sh. ne drejtimin Lushnje-Krutje, Roskovac ka nje megrim te madh vertical te
biofacieve te ujrave te cekta detare sic eshte ajo e Ammonia beccarii e permendur me lart
p.sh kjo biofacie ge dominohet nga A.beccarii ne rajonet Krutje-Roskovec-Ngjeqgar cfaget
gysh ne Serravallian te vonshem, ndersa ne Lushnje dhe ne veri e veri-perendim te saj ajo
shfaget ne Tortonian te vonshem-Messinian, pra ka nje megrim te madh vertical ge shkon
nga Serravalliani ne Tortonian te vonshem-Messinian. Nisur nga ky fakt dhe nga fakte te
tjera ge do te permenden me poshte rezulton ge midis rajoneve ge permendem me pare
dhe atyre ge permendem me vone duket se nuk ka nje vazhdushmeri normale te tyre,
prandaj eshte menduar tani ge keto dy grupe rajonesh duhet te perfagesojne dy zona te
vecanta tektonike ose sic jane quajtur ne kete punim dy bioprovinca te ndryshme fginje
njera me tjetren. Prania e tyre brénda Albanideve te Jashtem (A.J) eshte mbeshtetur jo
vetem nga migrimi i madh vertical i biofacieve te cekta, me paleobatimetri nga Neritiku
brendshem ne Neritik te mesem (me thellesi uji nga 10 ne 60m), por edhe nga migrimi
biofacieve te tjera te cilat nuk migronin brénda te njejtes zone tektonike sepse ato kane
nje paleobatimetri me te madhe ge shkon nga Neritiku mesem deri te Bathyal siperm ose
nga 60m deri 500m thellesi e basenit detar sic jane biofaciet e bolivinave dhe brizalinave
(Fig.7). Keshtu faktori migrimit te komplekseve mikrofaunistike ose te biofacieve te
ndryshme ishte dokumentimi pare ge na lejoi ne te mendojme mbi pranine e dy zonave
te medha tektonike brénda AJ, njera prej te cilave i perket Ultesires Prane Adriatike (UPA)
ose Ultesires Para Malore dhe ge ka origjinen nga Tetisi dhe tjetra qe vendoset ne lindje
te saj dhe ge ka origjinen nga Paratetisi. Kufiri midis ketyre dy zonave apo bioprovincave
ose kufiri lindor i UPA propozuar ne kete punim (Fig.1) eshte kufiri me i besushem mbasi
ai koencidon edhe me ndryshime te tjera midis zonave sic jane : Diferencat ne regjimet
tektonike-sedimentare te tyre p.sh. ne rajonin e Ballshit ge gjendet ne zonen jashte UPA
koha e ciklit te transgresionit eshte dokumentuar gysh ne Serravallian te hershem, ndersa
ne Ultesiren e Tiranes ge sipas te dhenave ge kemi duhet ti perkasi UPA, cikli transgresionit
aty ka ndodhur gjate Serravallianit te vonshem. Ndarja e AJ ne dy zona te ndryshme nga
te dhenat e ketij punimi rezulton te kete ndodhur gjate Serravallianit dhe me vone ka
vazhduar ne mosha me te reja gjeologjike. Keshtu gqysh ne Serravallian te hershem jane
gjetur komplekse mikrofaune ge jane ne shume raste shme te ngjashme edhe midis dy
zonave, dhe vetem nje specialist me shume experience munt te konstatoje ndryshimet
midis tyre. Por ajo ge eshte me e rendesishme dhe qge eshte konstatuar per here te pare
ne kete punim eshte prania po thuaj kudo ne disa rajone, ge me sa duket i perkasin te
njejtes zone, te specieve planktonike te gjinise Globorotalia me tegel sic jane p.sh. ato te
linjes evolutive te G.menardii s.. te cilat me sa duket jane gjetur vetem ne rajone brénda
UPA dhe duke filluar nga Serravalliani. Pikerisht ne Serravallianin e UPA munt te gjenden
komplekse mikrofaune qe permbajne Globorotalia me tegel dhe ge e kane origjinen nga
Tetisi, ndersa depozitimet e Serravallianit ge nuk permbajne keto lloje njgjajne me ato te
Paratetisit prandaj e kane origjinen nga Paratetisi. Pra si kriter baze per ndarjen e Al ne dy
bioprovinca te ndryshme eshte prania ose jo ne ato e Globorotalia me tegel. Depozitimet
e Serravalianit ge nuk permbajne keto te fundit njgjajne me ato te Paratetisit edhe ne nje
aspect tjeter mbasi ne té dy rastet keto depozitime ge permbajne shume plankton aty
nga pjesa e siperme e Serravallianit ato fillojne te zhduken te gjitha dhe vendin e tyre e
zéne gradualisht depozitimet e zones lulezimit me Ammonia beccarii ge ne Paratetisin
Qendror ky kalim koencidon me kufirin Badenian/Sarmatian. Megjithe njgjashmerine ge
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kane keto regjione gjate shekullit te Serravalianit, prezenca ne ato te Paratetisit te disa
formave te tjera planktonike sic jane p.sh perfagesusit e gjinise Velapertina etj., tregojne
ge gjate Serravalianit nuk ka patur komunikime direkte midis AJ te vendit tone me ato te
Paratetisit Qendror.

Por deri me sot per vecimin e UPA dhe caktimin e kufirit te saj lindor eshte perdorur
kriteri perhapjes se gjinise Orblina ose species O.universa drejt lindjes ose veri-lindjes
apo juge-lindjes. Por dihet ge perhapia e saj mund te ndodhe brénda UPA dhe jashte saj,
prandaj dhe caktimi kufirit me kete kriter eshte i gabuar dhe prandaj ai eshte koregjuar
ne kete punim sic tregohet ne Fig.1, ku sipas ketij kriteri edhe mulda e Kucoves duhej
te perfshihej ne UPA ose ne zonen e Tetisit. Ndarja tani e AJ ne dy bioprovinca fginje
argumentohet mire edhe nga ciklet regressive te cilet kane influencuar edhe ne zhvillimin,
ne rastin tone te species Brizalina albanica ku vete zhvillimi evolutiv i saj tregon ge keto
cikle regressive kane ndodhur ne kohe te ndryshme ne keto dy bioprovinca te ndryshme
dhe karakterizohet sejcila nga fenomene te ndryshme zhvillimi dhe ne kohe te ndryshme.
Keshtu gjithe zona apo bioprovinca qe ndodhet jashte UPA dhe konkretisht ne rajonet
Roskovec-Ngjeqar dhe prerja stratigrafike Velce (Turbull) me vend-ndodhje midis sinklinalit
te Shushices dhe brezit te Kurveleshit (Fig.1) ku jane gjetur keto specie ka ndodhur nje
regression final ge coi ne nje cektezim te rendesishem jo vetem te ketyre rajoneve
por dhe gjithe bioprovinces aty nga fundi Serravallianit, dhe mbylljen perfundimtare te
basenit te sedimentimit per gjithe zonen jashte UPA.aty nga fundi Tortonianit.

Ne tekstin anglisht eshte folur shume edhe per rendesine stratigrafike e sidomos
paleoekologjike te perfagesuseve te familjes Bolivinitidae si dhe te biofacieve ge ato
perfagesojne. Per sa i perket rendesise stratigrafike te tyre ketu po permendim ate me
te rendesishmen sic éshté Brizalina albanica dhe linja evolutive e saj e perfagesuar nga
varitetet B.albanica ampla dhe B.albanica messiniana. Keshtu B.albanica percakton
moshen e Serravalianit te vonshem ku ajo shfaget per here te pare, ndersa B.albanica
ampla dhe B.albanica messiniana percaktojne respektivisht depozitimet e Tortonianit
dhe Messinianit.

Ne kete punim me teper eshte folur per paleoekologjine e specieve te gjinive Bolivina,
Brizalina dhe Ammonia si dhe te biofacieve ge ato perfagesojne. Ne figuren 7 jane
rrjeshtuar nga lart poshte biofaciet e specieve te gjinive te permendura me lart nga ato te
batimetrise me te vogel ne ato me batimetri me te madhe sic jane :

Ammonia beccarii beccarii dhe Ammonia inflate, keto kane nje perhapje batimetrike ge
shkon nga 10m deri 60m., ndersa ato te gjinive Bolivina dhe Brizalina jane si me poshte:

Bolivina praeplacentina,
Brizalina albanica messiniana,
B.albanica s.l.
B.albanica
B.dilatata,
B.arta, dhe
Bolivina miocenica,
te gjitha keto biofacie kane nje perhapje batimetrike ge shkon nga 50 deri 500m.
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Plate 1

Evolutionary trends of Brizalina albanica during different restricted paleoenvironments
from Late Serravallian to Late Miocene:

I. Br. albanica Narta-2, 1995-97 m, Latest Serravalian.

II. Br. albanica ampla, Preza-1, 1760m., Tortonian.

IIl. Br. albanica ampla. Thartor section 1984-85, sample 47, Tortonian.

IV. Br.albanica messiniana. Kavaja 1984-85, sample144, Messinian

V.Br.albanica messiniana, Kavaja section (1984-1985), sample 149.

Plate 2.

Morfological variations of Brizalina dilatata group during different a relatively open and
open marine environments from the late Serravalian to Pliocene:

I. Brizalina dilatata (typical) of a relatively open basin of bathyal depth. Ros- 2, 455 m,
Late Serravalian.

IIl. Br. dilatata of a relatively open basin of bathyal depth. Thartor section 1985, sample
32, Tortonian.

Il. Brizalina dilatata (sensu Cimerman and Lange, 1991) of neritic depth. Thartor section
1974, sample 287, early Pliocene.

IV. Brizalina dilatata (typical) of the open marine of bathyal depth. Divjaka section 1994
sample 2, middle Pliocene.

V. Brizalina catanensis- B.dilatata group of the neritic depth, Divjaka section 1994, sample
5, middle Pliocene.

Plate 3.

Variation scales of Bolivina praeplacentina in different open marine environments:

I. B. praeplacentina of the neritic depth of the Late Serravalian sediments. Ballsh- 2, at 7
m. depth.

Il. B. praeplacentina of the neritic depth of the Tortonian, Gs.extremus Zone, Kavaja
section 1974, sample 2053.

[ll. B. praeplacentina of the bathyal depth of the Early Pliocene, Kavaja section 1974,
sample 2194.

IV. From 1 to 6 B. praeplacentina, from 7 to 10 - Boilvina placentina of the bathyal depth
of early Pliocene, Radhima (Vlora) outcrop, sample 50.

References

ALBANIAN GEOLOGICAL SURVEY (AGS) (1983). Harta Gjeologjike e RPS te Shqipérisé,
shkalla 1: 200 000. Tirana, 1983.

A.G.S., (2002). Geological map of Albania, scale 1: 200000. Tirana, 2002

AGIP, S.P.A. (1982). Foraminiferi Padani (Terciario e Quaternario). Atlante iconografico e
distribucione stratigrafica. Seconda Edizione. Agip S.p.A. San Donato Milanese.
BANDILLI L., LACKA, V. & MUHAMETI, P., (1985). Bashkélidhja e disa prerjeve siperfagore
per depozitimet e Tortonianit né pjesen lindore te UPA (Ultesira Prane Adriatike): Fondi
i ING, Fier.

BARBIERI, R. (1991). Phenotypic variation in Gyroidinoides altiformis (Stewart & Stewart)
and Gyroidinoides subangulatus (Plummer) (Foraminifera). J. micropaleontol., 9 (2): 239-
244, March 1991

BIZON, G. & BIZON, J. J., (1985). Methode d’etudes et mode de prelevement des
sediments d’ECOMED: In J. J. Bizon & P. F.Burollet (Eds): Ecologie des microorganismes en
Mediterranee occidentale. “ECOMED” Ass. Fr. Techn. Petr., Paris.

31



Prillo S.
BRUN, L., CHIERICI M.A. & MEIJER M. (1984). Evolution and morphological variations
of the principal species of Bolivinitidae in the Tertiary of Gulf of Guinea. Geologie
Mediterraneenne, Vol. 11, no-1, p 13-57.
CIMERMAN, F. AND M. LANGER , (1991). Mediterranean Foraminifera. Razred za
naravoslovne vede, classis IV: historia natyralis, opera 30, pp. 1-118, pls.1-93 . Slovenska
Akademia, Ljubljana.
CITA,M.B.,VISMARA SCHILLINGA.&BOSSIOA.(1980). Stratigraphy and paleoenvironment
of the Cuevas del Almanzora section. (Vera Basin). Riv. Ital. Paleont. v. 86, nr. 1, pp 215-
240 Milano.
DALIPI, H. NASTO TH. DALIPI V., PRILLO S. (1974). Stratigrafia e paleogjeografia e
depozitimeve te Miocenit te mesem, Miocenit te siperm dhe Pliocenit te U.P.A. Fondi i
ING. Fier.
GRADSTEIN, F. M. ET AL. (1996). Geologische Zeitscala der Mark Bradenburg in: Atlas
zur Geologie von Bradenburg, Landesamt fur Geowissenschaften und Rohstoffe,
Kleinmachnow.
GURI, S., RAKIPI, N., BONJAKU, S. ET AL., (2003). Studimi kompleks tektonikés
sedimentologjisé dhe zonave hidrokarburmbajtése duke pérfshiré dhe até detare. Fondi
IGING Fier.
IACCARINO, S. (1985). Mediterranean Miocene and Pliocene planktic Foraminifera. In:
Bolli, H. M., Saunders, I. B. and Perch Nielsen, K., Eds., Plankton stratigraphy. Cambridge
Univesity Press: 283-314.
JORISSEN, P. J., (1988). Benthic foraminifera from the Adriatic Sea, principles of phenotypic
variation. Utrecht Micropaleontol. Bull., 37, 5-174.
PRILLO, S., (1985). Konkluzione biostratigrafike ne baze te mikrofaunes (foraminifera) te
kampioneve e shllameve te pusit Narta-2. Fondi ING Fier.
PRILLO, S., (1988). Foraminiferet, biostratigrafia dhe paleoekologjia e depozitimeve nga
Akuitaniani deri ne Helvecian (perfshire). Disertacion per graden shkencore “Kandidat i
shkencave”.Fondi Institutit Gjeologjik Naftes e Gazit Fier.
PRILLO, S. & HASANAJ L. (1990). Perkatesia moshore e depozitimeve ge permbajne
Ammonia beccarii dhe Cyprideis (Ostracoda). Bul. Shk. Gjeol. 3/1990.
PRILLO, S., HASANAJ, L., GOBO, L. & MAHMUTI L. (1994). Studimi kompleks biostratigrafik
i depozitimeve te Miocenit te mesem e te siperm per konkretizimin e kateve Langhian,
Serravallian, Tortonian e Messinian sipas stratotipeve te Mesdheut. Fondi ING Fier.
PRILLO, S. (1995). The stratigraphic and paleoecological significance of the Bolivinitidae in
the middle and late Miocene of western Albania. (unpublished).
PRILLO, S. & HASANAJ, L. (1998). Biostratigrafia dhe interpretime paleoekologjike per
depozitimet e Pliocenit ne Shqiperi. Fondi ING Fier.
PRILLO, S. & HASANAJ, L. (2002). Biostratigraphy and paleoenvironments of the late
Messinian sediments of the Durres-Lushnja area, Albania. Bull. T.CXXV del Academie
Serbe des sciences et des arts Classe des sciences mathematiques et naturelles, N°41, p.
89- 96, Beograd.
REUSS, A. E. (1850). Neue foraminiferen aus den Schichten des osterreichischen
Tertiarbechens. Denkschr K. Akad wiss Wien, mathem, naturwiss Cl. 1, pls 1-6, Wien.
ROGL, F., (1985). Late Oligocene and Miocene planktic foraminifera of the Central
Paratethys. In: Bolli H. M., Saunders, J. B., and Perch-Nielsen, K., Eds., Plankton
Stratigraphy. Cambridge University, Press: 315-328.
SISSINGH, W. (1972). Late Cenozoic Ostracoda of the south Aegean Island Arc. Utrecht
Micropaleontol. Bull. 6, 1-187.
TJALSMA, R. C., (1971). Stratigraphy and Foraminifera of the Neogene of the Eastern
Guadalquivir Basin, S. Spain. Utrecht Micropaleontol. Bull., 4, 1-161.

32



Bul. Shk. Gjeol. (Nr. 1/2011), 33-60

MBI THYERJEN TERTHORE VLORE-ELBASAN-DIBER, SI NJE NDER TEKTONIKAT ME TE
HERESHME DHE ME AKTIVE TE STRUKTURES GJEOLOGIJIKE TE ALBANIDEVE

Petraq Nago*, Hamza Reci*, Fatbardha Vingani*

Pérmbledhje

yerja térthore Vloré-Elbasan-

Dibér éshté njé ndér tektonikat
mé interesante dhe mé té veganta té
strukturés gjeologjike té Albanideve.
Me té dhe proceset gjeotektonike té
zhvilluara népérmjet saj, jané té lidhura
dhe gjejné shpjegim njé séré fenomenesh
gjeologjike lokale e regjionale. Masivi
evaporitik i Dumresé éshté formuar si
rezultat i thyerjes qé ka pésuar mbulesa
karbonatike Triasiko-Eocenike, duke i
dhéné mundési masave duktile, té rriedhin
népérmjet saj, drejt sektoréve me presion
mé té ulét. Aktivizimi i thyerjes pasojat
i ka komplekse, pér shembull, ka ¢uar
né uljen e presioneve té thellésisé, pér
sektoré prané saj, pér rrjedhojé strukturat
antiklinale té Patos-Verbasit, Selenicés,
Kugovés, etj., nga njési tektonike qé
pérjetonin vetém ngritje pésuan zhytje
té shpejté. Ndryshimet qé ndodhén né
thellési té tokés, u reflektuan menjéheré
nésipérfage, malet u kthyen né depresione
dhe detivérshoi mbito, proces i cilishénon
fillimin e formimit té formacionit mollasik,
mbi strukturat e eroduara karbonatike.
Evaporitet, falé vetisé sé plasticitetit, jané
akumulues té presioneve tektonike, pér
rriedhojé nismétaré dhe té Iékundjeve té
vazhdueshme sizmike. Kjo éshté e vérteta,
pérse  segmenti  Vloré-Elbasan-Dibér
karakterizohet nga Iékundje té shpeshta
dhe té fugishme térmetesh. Thyerja
térthore  Vloré-Elbasan-Dibér,  krahas
shumé funksioneve, falé parametrave
fillestar té formimit, luan rolin edhe té
njé barriere, pérballé tensorit té shtypjes
krahinore. Kjo éshté arsyeja pérse treva
né juglindje té saj éshté shumé mé e
strukturuar se sa treva né veriperéndim.

Fjalét kyg: Thyerja térthore Vloré-Elbasan-

Dibér, Masivi evaporitik i Dumresé,
shtypja krahinore, strukturat e eroduara
karbonatike, Patos-Verbasi, Selenica,
Kugova, lévizjet e reja tektonike.

Hyrje

Po ti hedhésh njé véshtrim té kujdesshém
Hartés Gjeologjike té Shqipérisé, té bie né
sy menjéheré, copétimi i sajé né dy sektoré,
péraférsisht sipas segmentit térthoré Vloreé-
Elbasan- Dibér. Né shtrirjen hapésinore té
kétijsegmentidhe nété dyanétetij, vérehen
fenomene dhe ndryshime esenciale té
ndértimit gjeologjik. Ultésira PranéAdriatike
nis dhe zhvillohet maksimalisht, né drejtim
té veriut, e karakterizuar nga njé reliev
kodrinoro-fushor, pikérisht prané kétij
segmenti, ndérkohé direkt né jug té saj,
shtrihet e strukturuar fugishém, né trajtén
e masivéve karbonatik, e karakterizuar nga
njé reliev i ashpér malor, zona tektonike
Jonike. Masivi evaporitik i Dumresé pérbén
daljen mé spektakolare té rrjedhjes sé
evaporiteve, jo vetém né Shqipéri, por
né gjithé Ballkanin. Dritarja tektonike e
Okshtunit, sé bashku me dritaret evaporitike
té Peshkopisé, pérbéjné njé tjetér element
né shtrirjen e kétij segmenti. Njé séré
vendburimesh hidrokarbure té zbuluara,
shenjash masive nafte né sipérfage, dalje
té ujérave té nxehta, lIékundje té fugishme
térmetesh, mineralizime hidrotermale, jané
pérvijuar pikérisht prané kétij segmenti.
Pér sa thamé mé sipér, e mé shumé akoma,
besoj se éshté e kuptueshme, pér té
vlerésuar rolin dhe réndésing, gé ka luajtur
dhe ka segmenti Vloré-Elbasan-Dibér, né
zhvillimin dhe zbérthimin gjeologjik té kétij
sektori dhe gjithé Albanideve né térési.

Ky pérgendrim fenomenesh dhe ngjarjesh
gjeologjike, ka térhequr vémendjen e
shumé studiuesve té fushés sé gjeologjisé,
té cilét né studimet e tyre, pa u ndalur né
ményré té vecanté, jané té mendimit se
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kemi té b&mé me njé thyerje tektonike
térthore, té thellé dhe té hershme, e cila ka
luajtur njé rol té réndésishém, né zhvillimin
dhe strukturimin e Albanideve né té dy anét
e kétij segmenti.
Ne, né kété artikull do té pérpigemi, qé
né meényré té pérmbledhur, té béjmé njé
analizé dhe harmonizim té fakteve dhe
ngjarjeve gjeologjike, né nivelin e sotém té
njohjes dhe té koncepteve pér tektonikén
globale, né kuptimin e trajtimit té fenomenit
sinjéitére.

Té dhénat faktike

Thyerja térthore Vloré-Elbasan-Dibér nuk
pérfagéson njé lineament té dukshém
dhe té ndjekshém né sipérfage, ashtu
sic éshté pér shembull lineamenti, gé
ndan zonat tektonike Kruja e Krasta-
Cukali. Ajo pérfagéson njé thyerje té
konceptuar mbi bazén e njé serie faktesh té

i H., Vingani F.
karakterit indirekt. Si e tillg, trasimi i késaj
térthoreje, ka pérbéré gjithmoné njé
problem té diskutueshém. Heré heré, ajo
éshté konceptuar si njé lineament vijédrejté
(Bakiaj H., etj., 1991), heré heré si njé zoné
tranzitore, gé béné kalimin nga zona e
rrudhosur orogjenike, qé ndodhet né jugé
té saj, pér tek ajo platformike, gé ndodhet
né veri (Tushaj D., etj., 1991).
Né té vérteté jané njé seri faktesh (fig.1),
té cilét né pamje té paré duket sikur nuk
kané lidhje me njéri tjetrin, por po té
shikohen me kujdes, né kuadrin e gjithé
strukturés gjeologjike té Albanideve, ato
jané pjesé e vazhdueshme e té njéjtit
proces gjeodinamizmi. Natyrshém, lind
pyetja, cilét jané kéto fakte dhe si lidhen
ato me térthoren e vjetér Vloré-Elbasan-
Dibér. Ky do té jeté qéllimi i kétij artikulli, gé
jo vetém t'i listojé si té dhéna faktike, por
té argumentojé lidhjen dhe vazhdimésiné
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Figura 1. Harta tektonike skematike e Shqipérisé me thyerjen térthore Vloré-Elbasan-Dibér

Figure 1. Schematic tectonic map of Albania,

with Vlora -Elbasan-Dibra transversal fault
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gjeodinamike té formimit té tyre, né

funksion té faktorit kohé gjeologjike.

eDiapiri evaporitik i Dumresé pérbéné
déshminé mé té pa diskutueshme, pér
ekzistencén e kétij lineamenti térthor, si
rruga e vetme, pér rrjedhjen né sipérfage
té prerjes sé vjetér stratigrafike (Nago P.,
etj., 2009).

ePak a shumé, né té njéjtén shtrirje
lineare me diapirin e Dumresé dhe
lineamentin qé po diskutojmé, ndodhen
dritaret evaporitike té Peshkopisé, té cilat
gjithashtu pérbéjné shpérthime diapirike
té prerjes sé vjetér stratigrafike Permo-
Triasike.

eDritarja tektonike e Okshtunit (Nago P,
etj., 1987), e pozicionuar gjeologjikisht
midis diapirit t¢ Dumresé dhe dritareve
evaporitike té Peshkopisé, pérbéné njé
tjetér fakt potencial, né mbéshtetje té kétij
lineamenti té réndésishém, pér strukturén
gjeologjike té Albanideve.

ePjesa jugore e zonés Jonike éshté e
karakterizuar nga njé malformim i

fugishém, i shprehur népérmjet disa
masivéve karbonatik, té cilét sipas
segmentit Vloré-Elbasan, né drejtim

té veriut, ja I1éné vendin né meényré té
menjéhershme njé reliefi kodrinoro -
fushor.

*E ndérkohé&, péraférsisht po sipas kétij
segmenti, pérkundér zonés sé masivéve
maloré karbonatiké, nis e zhvillohet
potencialisht  Ultésira  PranéAdriatike
(Bakiaj H., etj., 1991, Tushaj D., etj.,
1991), e karakterizuar nga trashésira té
konsiderueshme té molasave, shtrirja e sé
cilés éshté shprehje e reliefit kodrinoro-
fushor.

e Antiklinali karbonatik i Patos-Verbasit,
né trajtén e njé masivi malor té varrosur,
me shtririen e madhe, orientimin
Albanid si dhe pozicionin hapésinor, i
béné njé kundérshti té padiskutueshme,
konceptimit hapésinor té derisotém, té
kétij lineamenti té réndésishém (Bakiaj H.,
etj. 1991).

eNjé séré antiklinalesh té varrosur, si¢ jané
ata té Patos-Verbasit, Kucovés, Selenicés,
etj, pérbéjné fakte té réndésishme, qé
flasin pér inversitetin e lévizjeve tektonike,

duke déshmuar se rajone té téra, qé dikur
pérfagésonin treva té rrudhosura malore,
me erozion té fugishém, sot i gjejmé té
varrosura nén formacionet molasike.
Pérkundér lind pyetja, cila éshté arsyeja, qé
kéto rajone nga treva té fugishme erozive,
té shndérrohen né basene potenciale
sedimentare.

ePérgjaté térthores qé po diskutojmé,

takohen shenja té shumta hidrokarburesh
né sipérfage, si dhe jané zbuluar njé séré
vendburimesh nafte e gazi né thellési, té
cilat flasin jo vetém pér ekzistencén e njé
regjimi tektonik kompleks, té shprehur
népérmjet kurthimeve e rikurthimeve
hidrokarbure, por edhe té konditave té
favorshme gjeokimie, té karakterizuara
nga presione dhe temperatura té larta,
té domosdoshme pér gjenerimin e
hidrokarbureve.

e\/endosja hapésinore dhe marrédhéniet
tektonike midis masivéve ultrabaziké té
Shpatit e Kuturmanit, gjejné shpjegim
né kuadrin e térthores dhe té regjimeve
tektonike komplekse té rrjedhura prej saj
(Harta gjeologjike 1:200 000).

el évizjet e reja tektonike, té evidentuara

pér gjaté segmentit Vloré-Elbasan-Dibér,
népérmjet faljeve té freskéta normale,
luginave té thella erozionale, formimit
té sedimenteve té reja, regjistrimit té
lékundjeve té shpeshta sizmike, jané
déshmiegjallé eaktivitetitté vazhdueshém
té lineamenteve té hershme térthore
(Melo V., 1961; Aliaj Sh., etj., 1994; Nago
P., etj., 2006a; Naco P,, etj., 2005).

ePikat e nxehta, té evidentuara pérgjaté
segmentit Vloré-Elbasan-Dibér, Si
népérmjet burimeve sipérfagésore té
Peshkopisé, Elbasanit, Kapajt, etj, ashtu
edhe népérmjet puseve té thellé té naftés
né Kozan, Ishém, Galigat, Grekan, etj, jané
déshmi e pranisé sé flukseve té fugishme
termike, e komunikimit té thellésive té
médha té néntokés, si dhe e ekzistencés
té thyerjeve té thella tektonike (Nago P,
etj., 2004).

eModeli strukturor i brahiantiklinalit
té Labinotit-Fushé, si vazhdimi meé
jugperéndimor i vargut antiklinal té

Okshtunit, éshté njé e dhéné tjetér,
gé fleté pér ndikimin e madhe, gé ka
luajtur  térthorja  Vloré-Elbasan-Dibér,

35



Nago P., Regi H., Vingani F.

né strukturimin e njésive tektonike dhe
sjellien e lineamenteve té hershme ndaj
boshtit kryesor té sforcimeve (Aliaj Sh.,
etj., 1991).

Diapiri evaporitik i Dumresé

Diapiri evaporitik i Dumresé, pérbén njé
ndér nyjet gjeologjike mé interesante né
strukturén tektonike té Albanideve, jo pér
vlerat unikale gé ai ka né rajon e mé gjeré, as
pér larmitetin gjeomorfologjik e mundésité
gjeoturistike, por pér domethénien
gjeodinamike té formimit té tij dhe rolin qé
ka luajtur né strukturimin e tektonizimin e
kétij segmenti Albanid (fig. 2). Ai pérbén njé
masiv gjigant, né trajtén e njé ajsbergu, me
sipérfage e trashési té konsiderueshme, i
cili duket sikur éshté né lévizje e ndryshim
té vazhdueshém. Themi né trajtén e njé
ajsbergu, sepse ai i ngjané njé mysafiri té
largét, krahasuar me mjedisin gjeologjik qé
e rrethon (fig. 1). Pjesa mé e madhe e kétij
masivi potent éshté e zhytur né brendési
té tokés, né trajtén e njé mase té réndg,
ndérsa pjesa e sipérme e tij paksa zbulohet
né sipérfage, né formén e njé rrafshnalte e
rrethuar nga njé unazé kodrash flishore. Pusi
ithellé Dumreja-7 kasjellé njéinformacionté
réndésishém pérsaipérket tektogjenezés sé
kétij masivi, duke na vértetuar se evaporitet
e keétij diapiri pérfagésojné njé inkluzion
brenda formacionit flishor Oligocenik
(fig. 2), ose mé sakté brenda Oligocenit
té poshtém (Naco P., 1997). Ndérsa té
dhénat e sjella nga pusi Papri-1, jo vetém

e mbéshtesin kété fakt, por na béjné té
P Pk D-7

ARegjim ngjeshés A
A A

kuptojmé, gé rrénjét e kétij diapiri shkojné
né drejtim té lindjes e verilindjes, sipas
luginés sé lumit Shkumbin, drejt qytetit té
Elbasanit. Trashésia e madhe e formacionit
evaporitik mbi 5000m, e vértetuar nga pusi
Dumreja-7, nuk pérfagéson trashésiné e
vérteté stratigrafike té kétij formacioni,
por trashésiné diapirike, t& formuar nga
rriedhja, si rezultat i vetive duktile nga té
cilat karakterizohen evaporitet. Pra, éshté
e kuptueshme se formacioni evaporitik
i Dumresé, né pozicionin gjeologjik qé
ne e shikojmé sot, nuk gézon asnjé nga
dy elementét fillestar qé karakterizojné
formacionet sedimentare, as trashésiné
dhe as moshén e formimit. Ky fakt éshté
shumé i réndésishém pér té kuptuar
historiné gjeologjike té formimit té tij
dhe gjeodinamizmin e theksuar, nga i cili
karakterizohet.  Trashésia  stratigrafike
normale e evaporiteve Permo-Triasike
ndér Albanidet nuk zbulohet; kudo ato
jané té takuara, si né sipérfage ashtu edhe
né thellési, me kontakte mospajtuese,
tektonike apo stratigrafike. Nga literatura,
trashésia stratigrafike e evaporiteve éshté
llogaritur rreth 1000m (Zirngast M., 1996),
késhtu qé nga njé pérllogaritje e thjeshté
i bie gé volumi i sotém i Dumresé té jeté
peséfish i mbivendosur. Kjo do té thoté gé
paleogjeografikisht evaporitet e Dumresé,
né konditat e formimit si sedimente, té kené
pasur té paktén njé pérhapje pesé heré
mé té madhe, se ajo gé ekspozohet sot né
sipérfaqe. Ky fakt éshté shumé domethénés,
jo vetém pér té kuptuar mekanizmin e
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Figure 2. Prerja gjeologjike térthore né sektorin e Dumresé
Figure 2. Geological cross section at Dumrea area
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formimit té masivit evaporitik, jo vetém
pér té konceptuar, deshifruar e interpretuar
drejt ndértimin gjeologjik té rajonit pér
rreth, por ¢’ka éshté mé e réndésishmja
népérmjet tij marrin pérgjigje e kuptohen
shumé ngjarje, fenomene e ndryshime
esenciale té ndértimit gjeologjik. Késhtu,
béhet i prekshém konceptimi i thyerjes sé
thellé dhe té hershme, si rruga e mundshme
pér rrjedhjen e evaporiteve nga thellésité
e médha té néntokés. Béhet e prekshme
ekzistenca e thyerjes térthore, intersektimi i
saj me tektonikat gjatésore, qé kufizojné né
peréndim antiklinalin e Marakut dhe zonén
tektonike Kruja, pér rrjedhojé dhe koncepti
i nyjeve té dobésuara tektonike. Béhet i
prekshém gjeodinamizmi dhe kompleksiteti
i lévizjeve té fugishme tektonike, gé ka
shogéruar formimin e masivit evaporitik
(fig. 2), pér rrijedhojé dhe strukturimin e
njé rajoni shumé mé té gjeré se pérhapja
e tij. E késhtu me radhé kuptohen e gjejné
shpjegim shumé koncepte e fenomene, té
cilat do ti trajtojmé mé poshté.

Forma hapésinore e masivit té Dumresé, né
trajtén e raketés sé pingpongut, me bisht
té zgjatur né drejtim té qytetit té Elbasanit,
si dhe marrédhéniet e tij me shkémbinjté
rrethues pérbéjné té tjeré element, gé
flasin pér gjeodinamizmin, mekanizmin
e zhvillimit (Edgell H., 1996) dhe rrénjét e
shpérthimit té kétij diapiri. Né aspektin e
marrédhénieve me shkémbinjté rrethues,
masivi evaporitik i ngjan rréshqitjes sé njé
akullnaje, me front ballor harkun Vlashuk-
Kosové.

Né sektorét lindor, verior e veriperéndimor
formacioni flishor éshté i vendosur mbi
kurriz té evaporiteve, né trajtén e njé
mase pasive, me rénie té buté e shtrirje té
pérputhshme me konturin e evaporiteve.
Ndérsa né sektorét jugor e jugperéndimor,
formacioni flishor éshté i vendosur né ballin
e evaporiteve, né kondita kundérshtuese,
me shtrirje té pérputhshme me konturin
e evaporiteve, por me rénie té forté deri
té pérmbysur (fig.2). Kjo do té thotg, se
zhvillimin  maksimal masivi evaporitik i
Dumresé e ka patur para formimit té flisheve
gé takohen pér rreth tij (Nago P.,, 1997),
duke vendosur késhtu tavan pér kohén e
shpérthimit té evaporiteve dhe tjetér, qé
rrénjét e kétij diapiri jané né kufijté mé
verilindor té pérhapjes sé tij.

E ndérkohé, direkt e indirekt tregon, qé
masa duktile ka rrjedhur nga verilindja
drejt jugperéndimit, qé kjo kahje éshté
e pérputhshme me térthoren e thellé
gé ka béré té mundur rrjedhjen e saj, gé
térthorja ndodhet mé né lindje se konturi
i sotém lindor, e kapur nén formacionet e
mbihypura (fig. 2) dhe qé sensi i intensitetit
té rrjedhjes sé evaporiteve rrénjésore ka
gené i kundért. Késhtu shprehemi, se éshté
térthorja e vjetér, qé jo vetém ka béré té
mundur inkludimin e evaporiteve, por ka
diktuar dhe lévizjen e tyre, si gjaté ngritjes
lart, ashtu edhe gjaté mbishtrirjes.

Q€ nga momenti qé evaporitet kané garé
mbulesénsedimentarekarbonatiko-flishore,
gjeodinamizmiirajonit ka pésuar ndryshime
thelbésore. Kuptohet, kéto ndryshime, apo
lévizje té fugishme inverse, déshmojné
edhe njéheré pér rolin e madh qé luajné
evaporitet né strukturimin e tektonizimin
e trevave gjeologjike (Velaj T., etj., 1991).
Shtroja duktile Permo-Triasike ka filluar
té rrjedhé népérmjet nyjes sé dobésuar
tektonike, e cila pérkon me intersektimin
e thyerjes térthore Elbasan-Dibér, me
thyerjet gjatésore qé kufizojné né peréndim
antiklinalin e Marakut dhe zonén tektonike
Kruja. Tektonikat térthore apo gjatésore, né
konditat e linjave té dobésuara, pérbéjné
frontin drejt té cilit &éshté orientuar gjithé
rrjedha duktile, ndérsa pika e ndérprerjes sé
tektonikave pérbén nyjen mé té dobésuar, té
favorshme pér krijimin e kraterit, népérmjet
té cilit jané ngritur larté evaporitet, duke u
kthyer nga shtrojé né mbishtrojé.

Né kéto kushte jo vetém éshté ndérpreré
procesi i tektonizim-strukturimit pér ato
treva, qé shtroja duktile éshté pérfshiré
né lévizje inverse, por masa e humbur, né
konditat e kompensimit, éshté shoqéruar
me ulje té mbulesés sedimentare
karbonatiko-flishore. Madhésia e uljes ka
gené né funksion té trashésisé stratigrafike
té formacionit duktil evaporitik, té cilin pér
analogji e kemi pranuar rreth 1000m. Rajoni
mbi té cilin sot shtrihet masivi evaporitik
i Dumresé duhet té keté pésuar uljen
maksimale, diktuar nga aférsia me nyjen
e shpérthimit, konditat paleotektonike
dhe ngarkesén litostatike gjithnjé né
rritje. Gjithashtu, ulje té fugishme kané
pésuar edhe ato rajone gé shtrihen prané
ose pérgjaté tektonikave intersektuese,

37



Nago P., Regi H., Vingani F.

té cilat kané pérbéré linjat e rrjedhjes sé
masés duktile, mé tej kjo ulje né ményré
graduale ka ardhur né shuarje. Kjo lévizje e
fugishme mase u shogérua me ndryshime
esenciale té regjimit tektonik. Treva té téra
nga regjim tektonik kompresiv u pérfshiné
né regjim tektonik distensiv, té shoqéruar
me varrosje té strukturave, nén ritmin e
tektonikave té tipit falje e kundrafalje. Ky
riorganizim tektonik e strukturor pa dyshim
éshté shogéruar me migrim e rikurthim
té potencialit hidrokarbur té trevave
gjeologjike qé jané pérfshiré né kéto lévizje
inverse.
Népérbérjetékétijprocesitektonikkompleks
jané shkatérruar e formuar disa vendburime
hidrokarbure, si né Kozan, Pekisht-Murris,
Kucové, Patos, Marinéz, Selenicg, etj. Pra,
me sa shikojmé, shpérthimi evaporitik éshté
i shogéruar me ndryshime e ndikime té
fugishme né evolucionin gjeologo-tektonik
té trevés ku ai ka ndodhur. Bile ndikimet
jané aq esenciale, jo vetém pér rajonet ku
ato evidentohen né sipérfage, por mé gjeré
edhe se sa struktura tektonike e Albanideve,
duke kapur té gjitha parametrat e njé
ngjarje madhore tektonike, té cilén po e
quajmé faza tektonike evaporitike. Problemi
géndron tek koha e veprimit té késaj
faze tektonike, intensiteti dhe regjimet e
rrjedhura prej saj. Sipas té dhénave té sjella
nga rajoni i Dumresé, népérmjet puseve té
thellé Dumreja-7 e Papri-1 rezulton se gjaté
fundit té Oligocenit té poshtém evaporitet
kané shpérthyer mbulesén karbonatiko-
flishore, duke shénuar fillimin e njé epoke
té re tektonike (Nago P. 1997).

Por le t&é mbetemi tek Dumreja, duke e
sqaruar sado pak historiné e formimit té kétij
masivi potent. Me shpérthimin e mbulesés
terigjene, shtroja  evaporitike  éshté
pérfshiré nén njé regjim té ri sforcimesh
tektonike. Krahas regjimit ngjeshés, té cilin
kané vazhduar ta pérjetojné té gjithé ato
treva gé shtrihen né juglindje té térthores
Vloré-Elbasan, apo né lindje té tektonikave
intersektuese me té, fillon té ndihet
fugishém regjimi tektonik zgjerues. Ky
regjim ka pérfshiré gjithé ato treva, nga ku
ndodh humbja e shtrojés evaporitike, té cilat
shtrihen né veriperéndim dhe peréndim té
tektonikave té mésipérme. Pra, shpérthimi
i evaporiteve té Dumresé, népérmjet
thyerjeve té vjetra, e ka ndaré rajonin né

dy sektor me regjime tektonike krejt té
ndryshme. Sektori né lindje e juglindje té
thyerjeve vazhdon té pérjetojé regjimin
ngjeshés, me strukturim e malformim té
vazhdueshém, regjim i cili vazhdon dhe
sot e késaj dite. Sektori né peréndim e
veriperéndim té thyerjeve pérfshihet né
|évizje inverse, si rezultat i regjimit zgjerues
té krijuar nga rrjedhja e evaporiteve, i
shogéruarmeuljetévazhdueshmeténjésive
tektonike dhe ndryshime té réndésishme
té modelit strukturor té thellésisé, regjim i
cili vazhdon dhe sot e késaj dite (Nago P,
etj. 2006b). Gjithé kéto ndryshime e lévizje
intensive tektonike jané béré nén ritmin e
tektonikave hedhése e kundrahedhése pér
sektorin lindor dhe té tipit falje e kundrafalje
pér sektorin peréndimor.

Masivi ultrabazik i Shpat-Kuturmanit
Pozicioni i sotém hapésinor i masivit
ultabazik té Shpat-Kuturmanit pérbén njé
domethénie té réndésishme né favor té
ekzistencés sé térthores Elbasan-Dibér.
Ai takohet né trajtén e dy masivéve, atij
té Kuturmanit né veri dhe Shpatit né jug
(Harta gjeologjike e Shqipérisé né shkallé
1: 200 000), me orientim té garté Albanid,
por té spostuar né térthoré, né relacion me
njéri tjetrin (fig. 3). Karakteristik esenciale
e kétyre dy masivéve éshté se, aty ku
mbaron njéri fillon tjetri dhe orientimi i
masivit té Kuturmanit éshté i pérputhshém
me orientimin e brezit peréndimor té
ofioliteve né veri, ndérsa i masivit té
Shpatit éshté i pérputhshém me orientimin
e brezit peréndimor té ofiliteve né jugé.
Mé konkretisht, masivi i Kuturmanit ka
té njéjtén shtrirje azimutale me masivin
e Skéndérbeut, ndérsa masivi i Shpatit ka
té njéjtén shtrirje azimutale me masivin e
Vallamarés dhe té Voskopojés. Té dy kéta
masivé, sé bashku me formacionet e tjera
té inkuadruara né Albanidet e brendshme,
jané té mbihedhura mbi nénzonén
tektonike Krasta, veg¢se masivi i Shpatit
éshté térésisht i mbishtruar mbi kété té
fundit, duke shprehur njé avancim mbi 12
km mé shumé. Kjo situaté marrédhéniesh
tektonike éshté e njéjté pér gjithé brezin e
Albanideve té brendshme, gé shtrihen né
jug té segmentit Elbasan-Librazhd.

Pra, me sa shikojmé, fenomeni nuk
éshté i lokalizuar vetém pér sektorin e
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marrédhénieve ndérmjet dy masivéve né
fjalé, por éshté Albanid. Kjo do té thotg, se
ndryshimin né strukturim té Albanideve té
jashtme, né té dy anét e segmentit Vloré-
Elbasan, e kané reflektuar dhe Albanidet
e brendshme. Kjo éshté e lidhur me
koeficientin e shkurtimit, pra me sjelljen
e paleoprishjeve ndaj boshtit té shtypjes
krahinore. Sa mé i madh té jeté ai, ag mé
i fugishém éshté malformimi (Aliaj Sh.,
1987), pér rrjedhojé ag mé té zhvilluara
jané hapésirat depresive, qé krijohen
né pjesét e pasme té zonave orogjenike,
té pérshtatshme kéto pér zhvillimin e
mbihipjeve dhe shariazheve. Pra, né kéto
kondita regjimi tektonik jané evoluar
Albanidet e brendshme né jug té segmentit
Elbasan-Librazhd, pér rrjedhojé dhe masivi
ultrabazik i Shpat-Kuturmanit. Né rrjedhé
té kétij procesi tektonik, masivi jo vetém
éshté copétuar né dy pjesé, por éshté
pérfshiré né lévizje inverse, té rrjedhura
nga njéra tjetra. Pjesa e Shpatit ka lévizur
né drejtim té veriperéndimit, duke tentuar
té kapi gjithmoné pozicionin mé té ulur,
prané térthores, ndérsa pjesa a Kuturmanit
ka lévizur né drejtim té juglindjes, drejt
boshllékut té krijuar nga lévizja e masivit

Burimi i ujérave té té Shpatit (flg 3)
Byshekut Vazhdimésia e kétij
kompleksi [évizjesh
tektonike ka
pérbéré njé proces
té gjaté, i cili ka
filluar gjaté fundit
té Eocenit té poshtém, kohé né té cilén
Albanidet e brendshme jané mbihedhur
mbi nénzonén tektonike Krasta, por qé
vazhdon dhe sot e késaj dite, duke na Iéné
si déshmi njé séré faktesh, si copétimin
e masivit ultrabazik né dy pjesé, krijimin
e gjysmé dritares tektonike té Polisit,
mbihedhjen e masivit té Kuturmanit mbi
molasat Tortoniane té Librazhdit, shkundjen
tektonike té karbonateve Kretake té malit té
Polisit, drenimin e burimeve té fugishme té
Byshekut, etj., té cilat pa dyshim jané krijuar
si rezultat i regjimit depresiv té rrjedhur
nga aktivizimi i térthores sé vjetér Elbasan-
Dibér.

Njésia tektonike Labinot Fushé

Njésiatektonike Labinot Fushg&, né piképamje
litofaciale, ashtu si dhe dritarja tektonike e
Okshtunit, jané pjesé e pa kundérshtueshme
e nénzonés tektonike Krasta, ndérsa
mbéshtetur né karakteristikat strukturore
dhe pozicionin gjeografik, té dyja sé bashku
pérbéjné njé deviacion paleotektonik
té tipareve Albanide té késaj nénzone,
duke u veguar si njési mé vete tektonike
(Nago P., 1995). Elementi strukturor mé i
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spikatur i késaj njésie éshté brahiantiklinali
Labinot Fushé, i cili éshté i pérbéré
nga disa ondulime pozitive e negative,
si dhe nga disa tektonika té karakterit
hedhés e kundrahedhés. Né té shumtén e
rasteve akset e ondulimeve dhe shtrirja e
tektonikave jané me orientim verilindor,
por takohen dhe raste me orientim Albanid
(veriperéndimor). Ndérkoh&, mbihypja e
strukturave éshté me sens veriperéndimor,
me ndonjé pérjashtim prané ballit té zonés
tektonike, ku ato tentojné té konvergojné
me mbihypjen e pérgjithshme Albanide,
jugperéndimore. Pra, me sa shikojmé, treva
né shqyrtim ka pérjetuar kryesisht njé regjim
tektonik sforcimesh né shtypje juglindor,
por nuk ka shpétuar pa u ndikuar dhe nga
regjimi krahinor i sforcimeve né shtypje,
atij nga verilindja. Ky deviacion i fugishém
tektoniko-strukturor, né njé sektor kaq té
ngushté, pérbéné njé fakt té réndésishém
pér problemin gé po diskutojmé. Po té
kemi parasysh konceptin, se rrudhat e
médha zhvillohen, si rregull, paralel me
shképutjet e lashta paraekzistuese dhe gé
boshti i rrudhave pérputhet me njé nga
sistemet e shképutjeve (Aliaj Sh., 1987),
atéheré gjykojmé se brahiantiklinali Labinot
Fushé éshté shprehje direkte e térthores
sé vjetér Elbasan-Dibér. Ky pohim béhet
dhe mé i besueshém po ti referohemi
pérputhshmérisé né shtrirje té kétij
brahiantiklinali, me dritaren tektonike té
Okshtunit né verilindje dhe lineamentin
nga ku éshté zhvilluar masivi evaporitik i
Dumresé né jugperéndim, duke zéné njé
pozicion té ndérmjetém, né lidhje me kéta
dy element té réndésishém té gjeologjisé sé
Albanideve. Né mbéshtetje té kétij arsyetimi
shkon dhe mbihipja veriperéndimore e
kétij brahiantiklinali, i cili népérmjet njé
sistemi tektonikash lartéhedhése, pérjeton
me sa duket ende regjimin tektonik né
shtypje, ndoshta si rezultat i intrudimit té
evaporiteve nga thellésité e néntokés edhe
sot e késaj dite (Leka P., etj., 1987). Pra,
gjykojmé, se brahiantiklinali Labinot Fushé
éshté produkt i ekzistencés sé térthores sé
hershme Elbasan-Dibér dhe i aktivizimit té
saj, gjaté pérfshirjes sé Albanideve nga fazat
tektonike né shtypje, pérgjaté kohés kur
boshti i shtypjes krahinore éshté ndodhur
(raste té pakta) né skajin mé juglindor
té diapazonit té luhatjes sé tij (Aliaj Sh.,

1987).

Segmentimi i nénzonés tektonike Krasta
Térthorja Vloré-Elbasan-Dibér ashtu si dhe
Albanidet e jashtme, e ndané nénzonén
Krasta né dy pjesé. Kjo ndarje éshté e
pérvijuar  népérmjet brahiantiklinalit
Labinot Fushég, i cili sic e thamé dhe mé
sipér, pérbéné njé deviacion té tipareve
tektoniko-strukturore, me té dy pjesét e
saj. Pjesa veriore éshté e karakterizuar nga
tipare tektoniko-strukturore té péraférta me
ato Albanide, té formuara nén influencén e
drejtimit mbizotérues té shtypjes krahinore,
deri né shndérrimin e saj né kontinent, gjaté
fundit té Eocenit té poshtém, duke shénuar
késhtu njé ndryshim thelbésoré me até
jugore. Pjesa jugore éshté e karakterizuar
nga tipare tektoniko-strukturore té
larmishme, té formuara nén influencén
e disa drejtimeve té shtypjes krahinore,
duke shénuar késhtu njé zhvillim mé té
ngadalshém malformues, pér rrjedhojé
dhe njé zhvillim mé té vonshém té basenit
Krastian, i cili ka vazhduar si i tillé deri nga
fundi i Eocenit té sipérm, ndoshta fillimi i
Oligocenit té poshtém (Nago P., 1995). Ky
fakt éshté vazhdimési llogjike i gjithé asaj
gé ka ndodhur me Albanidet e jashtme,
né jug té thyerjes sé vjetér Vloré-Elbasan-
Dibér. Pra, até gé e ka marré me shumicé
zona Jonike, malformim e strukturim i
fugishém, karakterizuar nga koeficienti i
larté i shkurtimit né shtypje, i ka ngelur
me pakicé nénzonés Krasta, malformim e
strukturim mé i pakét, koeficient i vogél i
shkurtimit né shtypje, pér rrjedhojé basen
sedimentar i vonuar. Me sa duket, pjesa
jugore e nénzona Krasta, si pjesé e pasme
e njé zone orogjenike, ka pérfagésuar
paleogjeografikisht njé trevé, e cila ka
pérjetuar zgjerim té vazhdueshém, duke
kondicionuar késhtu zhvillim té vonshém
té basenit, tektono-strukturim té dobét,
pér rrjedhojé dhe brahnisje mé té madhe
té Albanideve té brendshme né drejtim té
peréndimit, deri né fluturim total si¢ éshté
shembulli i masivit ultrabazik té Devollit
(Harta gjeologjike e Shqipérisé né shkallé
1:200,000, 1983, 2002).

Dritarja tektonike e Okshtunit
Dritarja tektonike e Okshtunit éshté
konsideruar njé nyje e réndésishme né
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ndértimin gjeologjik té Albanideve. Réndési
kjo, e rrjedhur nga ndértimi litofacial,
i njéjté me até té nénzonés Krasta dhe
shtrirja hapésinore e saj, e pozicionuar
midis Albanideve té brendshme. Té genit
midis Albanideve té brendshme, ashtu
si dhe dritaret tektonike té Peshkopisé,
pérbéné njé fakt té forté, pér té paré néné
njé kénd véshtrim tjetér, jo vetém kété
element interesant, por gjithé konceptimin
tektonik té deri mé sotém té Albanideve.
Nga disa autoré ky fakt éshté konsideruar si
demaskim i Albanideve té jashtme, né fushé
pérhapjen e Albanideve té brendshme (Melo
V., etj., 1991), nga disa te tjeré éshté quajtur
si gjuhé ingresive (Cili P., 1977), megjithaté
asnjéheré nuk éshté véné né diskutim
té konceptuarit autokton té Albanideve
té brendshme. Né vrojtimet fushore té
kryera gjaté viteve 1985-1987, né sektorin
nga Librazhdi né Peshkopi (Nago P., etj.,
1987), éshté konstatuar dhe konsoliduar
mendimi, se formacionet shkémbore
pérbérése té késaj hapésire, grupohen né
disa unitete tektonike (Nago P., etj, 1998),
té cilat ruajné té njéjtén radhé vendosje
né gjithé shtrirjen e saj. Né vijim té kétij
konceptimi shikojmé, gé formacioni flishor
i Mastrihtian-Eocenit, i cili ndérton dhe
pjesén gendrore té antiklinalit té& Okshtunit,
megjithése éshté me moshé mé té re, éshté
mé i poshtéshtruari tektonikisht. Jo vetém
kag, por flishi i hershém Jurasiko-Kretak
vendoset sipér tij, né trajtén e njé nape
rrethore, pa e ndérpreré vijueshmériné
litologjike dhe strukturore, duke géndruar
né pérputhshméri té ploté me flishin e
ri té Mastrihtian-Eocenit gé ka nén vete.
E mandej me radhé vendosen unitetet e
tjera, gé jané formacioni shistozo-diorit
grandioritik, formacioni karbonatik Triasiko-
Jurasik dhe sé fundi mbi té gjithé kéto
unitete tektoniko-shkémbore mbishtrohet
tektonikisht formacioni i shké&mbinjve
ultrabaziké. Kjo situaté marrédhéniesh
tektonike nuk éshté rajonale, por shtrihet
shumé mé gjeré se rajoni i cituar mé sipér,
pra éshté Albanide. E quajmé Albanide,
sepse té njéjtén situaté vendosje tektoniko-
formacionale, qé takojmé né Peladhi,
Krajké, Zergan e gjejmé dhe né Fushé
Studén, Trebisht, Ura e Topojanit, Sllating,
etj. (Nago P. 1995). Té pranuarit e késaj
situate tektonike, domethéné qé flishi i

Mastrihtian-Eocenit si mé i poshtéshtruari
i té gjithé uniteteve shkémbore, ti pérkasé
zonés tektonike Krasta-Cukali, ndérsa
formacionet e tjera té jené pjesé pérbérése
té Albanideve té brendshme, té dikton njé
riorganizim pak mé ndryshe té strukturés
tektonike té Albanideve. Pérmendim
kétu disa nga kéto ndryshime; gé flishi i
Mastrihtian-Eocenit  pérfagéson dritare
tektonike té zonés Krasta-Cukali midis
Albanideve té brendshme, qé orientimi
strukturor verilindor i tij shkon térthoré me
orientimin Albanid té njésive tektonike, gé
vendosja konkrete e uniteteve shkémbore
shkon ndesh me organizimin e tyre né
zonat tektonike Mirdita e Korabi dhe sé
fundi, qé strukturimi i njésisé tektonike
té Okshtunit ka ndodhur pas vendosjes
sé uniteteve shkémbore mbi njéri tjetrin,
domethéné pas Eocenit té mesém, kohé
e cila éshté péraférsisht e pérputhshme
me strukturimin e Diapirit evaporitik
té Dumresé dhe dritareve tektonike
té Peshkopisé. Pér sa thamé mé sipér,
kuptohet, qé Dritarja tektonike e Okshtunit
pérfagéson njé nyje té réndésishme, né
ndértimin tektonik té Albanideve dhe mé
gjeré akoma dhe se strukturimi i saj éshté
produkt i té njéjtit proces gjeodinamik gé
ka formuar Diapirin evaporitik t& Dumresé,
dritaret tektonike té Peshkopiség, strukturén
gjeologjike té Maleve té Sharrit; i aktivizimit
té thyerjes térthore Vloré-Elbasan-Dibér-
Malet e Sharrit-Gryké e Kacanikut. Né
vijim té kétij arsyetimi gjeologjik kemi
béré dhe interpretimin e profilit sizmik,
gé kalon né fshatin Okshtun (fig. 4), ku
népérmjet leximit té tablosé valore kemi
evidentuar thyerjen térthore té paktén gé
nga koha 4 sekonda thellési dhe intrudimin
e evaporiteve népérmjet saj, si njé masé
duktile gé éshté né lévizje té vazhdueshme
dhe me ndikime té ndjeshme né evolucionin
strukturor té njésive tektonike. E théné mé
direkt, népérmjet elementéve qé afron
nyja gjeologjike e Okshtunit, té paktén
kuptojmé tre gjéra kryesore; qé organizimi
i Albanideve té brendshme né pérbérje
té zonave tektonike Korabi e Mirdita ka
divergjenca té theksuara, gé Albanidet e
brendshme jané térésisht té shariazhuara
mbi Albanidet e jashtme dhe ajo cfaré
duam té shprehim népérmjet kétij artikulli,
gé transversalja Vloré-Elbasan-Dibér éshté
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njé thyerje transformuese, e thellé dhe e
hershme, e cila jo vetém éshté aktive dhe
sot e késaj dite, por ka luajtur dhe vazhdon
té luaj njé rol thelbésor né strukturimin dhe
evolucionin gjeodinamik té Albanideve.
Kujtojmé kétu, gé modeli gjeotektonik dhe
gjeostrukturor i Albanideve qé ndodhen né
jugé té saj, karakterizohet nga ndryshime
té dukshme, me modelin gjeotektonik dhe
gjeostrukturor té Albanideve qé ndodhen
né veri té saj. Pra, pér sa thamé mésipér,
kuptohet qarté, qé dritarja tektonike e
Okshtunit, struktura antiklinale e Okshtunit,
orientimi  strukturor i tyre verilindor,
éshté produkt i proceseve gjeodinamike
ngritése, qé kané shogéruar evolucionin
gjeotektonik té thyerjes transversale Vloré-
Elbasan-Dibér-Malet e Sharrit. Né themel
té keétij evolucioni gjeotektonik géndron
transversalja e hershme dhe e thellg, si zoné
e dobésuar dhe intrudimi i evaporiteve si
njé masé duktile, e ndjeshme maksimalisht
ndaj sforcimeve tektonike dhe e gatshme
pér té lévizur menjéheré drejt sektoréve té

w

1000

dobésuar. Me paké fjalé, ky éshté modeli
gjeodinamik gé ka c¢uar né formimin e
kompleksit té elementéve strukturor qé
trajtuam mé sipér.

Dritaret tektonike té Peshkopisé

Dritaret tektonike té Peshkopisé pérbéjné
daljen mé lindore té ekspozimit né
sipérfage, pérgjaté strukturés gjeologjike
té Albanideve, té evaporiteve Triasike dhe
flishit Eocenik. E trajtojmé bashké kété
bashkéshoqgérim litofacial pér faktin se,
né c¢farédo larmiteti formacional gé ato té
ndodhen, gjithmoné jané né kontakt direkt
me njéra tjetrén. Pra, duke paré kontekstin e
vendosjes konkrete té kétyre formacioneve
dhe natyréne marrédhénieve ndérmjettyre,
shikojmé qé formacioni evaporitik ndérton
poshtéshtrojén e té gjithé formacioneve
shkémbore gé takohen pér rreth tij, sa do
té vjetra qé ato té jené. Ndérsa formacioni
flishor Eocenik, né té gjitha rastet kur éshté
prezent, jo vetém gé mbishtrohet direkt mbi
evaporitet, pa pranuar asnjé ndérfutje tjetér
formacionale
midis, por dhe
natyra e kontaktit
éshté shumé e
geté dhe graduale,
e shogéruar me
shénues, gé flasin
pér njé ambient
sedimentimi
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(Nago P., 1995).
Mandej, éshte
flishi mergelor
Jurasiko-Kretak,
i cili me kontakt
té garté tektonik
vendoset mbi
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LEGJENDA tij mbi evaporitet

. . o . . : _(Nago P, 1995).

1. Dritarja tektonike e Kostenjes (Pjesa Jugperendimore e dritares tektonike te Okshtunit) E itet L

2. Formacione flishore te periudhes Aptian-Eocen vaporite Jane

3. Reflektor sizmik i forte. Formacionet karbonatike te Triasik-Jurasikut té rrethuara né

4. Reflektor sizmik i dobet. Evaporitet e Permian-Triasikut traité

5. Intruzioni i evaporiteve nepermijet nyjeve tektonike te dobesuara rajten € nje

6. Reflektor sizmik i fugishem. Formacionet terrigjene te shtrira poshte Evaporiteve ku rore, nga flishi
7. Tektonika aktive . .

8. Albanidet e brendshme Eocemk' ashtu SI¢

Figure 4. Profili gjeologo-sizmik i Okshtunit

Figura 4. Geological-Seismic cross section of Okshtuni

jané té rrethuara
dhe evaporitet e
Dumresé nga flishi
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i Oligocenit té poshtém (Nago P., 1997). Pra,
né kété situaté faktesh, evaporitet nuk kemi
si ti mendojmé ndryshe, vegse té lidhura
organikisht dhe strukturalisht me flishin
Eocenik, duke pérbéré njé bashkéshogérim
shkémbor autokton, duke i pérkasur té
njéjtés zoné tektonike dhe duke gené
produkt i té njéjtit evolucioni gjeotektonik.
Mali i Bardh, i cili ndértohet kryesisht nga
evaporitet, gati pérfagéson kuotat mé té
larta té malésisé sé Korabit, ndérkohé éshté
dhe shumé i aksidentuar, falé vetisé tretése
té shkémbinjve evaporitiké, gé e ndértojné
até. Né pamje té paré ky realitet duket
shumé kontradiktoré, por né fakt éshté
shumé domethénés. Indirekt, flet pér até, gé
ritmet e ngritjes sé evaporiteve jané shumé
mé té larta sesa ritmet e konsumimit té
steresé pér shkak té erozionit, ag mé tepér
dhe aftésisé tretése té tyre, duke treguar
gé jo vetém jané mal formuese, por i kané
dhéné tonin gjithé evolucionit tektoniko-
strukturor té rajonit. Né drejtim té lindje-
verilindjes Dritaret tektonike té Peshkopisé,
sé bashku me formacionet e vjetra té njésisé
sé Korabit gé kané mbi vete, ia Iéné vendin
njésisé tektonike té Maleve té Sharrit, duke
té prezantuar e vijuar té njéjtén vazhdimési
tektoniko-strukturore. Né kéto kushte,
jemi té mendimit, se i njéjti mekanizém
gjeodinamik qgé& ka formuar Dritaret
tektonike té Peshkopisé, ka strukturuar dhe
njésiné tektonike té Maleve té Sharrit. Né
vijim té kétij arsyetimi mendojmé, gé né
bérthamé té strukturés sé maleve té Sharrit
géndron formacioni evaporitik, si promotor
i malformimit; si iniciues i strukturimeve
té fugishme, népérmjet kontrollit dhe
administrimit té shtypjes krahinore dhe
si déshmi e thyerjeve té thella, qé kané
mundésuar intrudimin e evaporiteve
(GrazhdaniA., 1987), nga thellésité e médha
té poshtéshtrojés sé njésisé tektonike té
cilés ato i pérkasin.

Struktura antiklinale e Patos-Verbasit

Strukturaantiklinale e Patos-Verbasit pérbén
njé element té réndésishém strukturor dhe
tektonik, kur béhet fjalé pér té kuptuar
dhe shpjeguar pozicionin hapésinor dhe
gjeodinamizmin gé karakterizon tektonikén
térthore Vloré-Elbasan-Dibér. Kjo strukturé
antiklinale, falé informacionit té bollshém
té thellésisé, ka sot njé pozicion té precizuar

sakté né hapésiré (fig. 5), dhe shtrihet
péraférsisht nga gyteti i Ballshit deri né veri
té gytetit té Lushnjés.

Ajo pérbén njé strukturé antiklinale
karbonatike, me moshé Kretak-Eocenike,
té pérvijuar né thellési népérmjet profileve
sizmike dhe té vértetuar nga njé séré pusesh
té thellé, té shpuar pér nafté e gaz.

Né krahun peréndimor ajo é&shté e
komplikuar nga njé thyerje e fugishme
tektonike, e cila ka mundésuar jo vetém
strukturimin e antiklinalit té Patos-Verbasit
(fig. 6), por edhe té gjithé zonés strukturuese
gé shtrihet né lindje té saj. Pér kété segment,
ajo pérbéné dhe rrafshin e mbihipjes, sé
zonés orogjenike mbi até platformike. Pra,
pér rastin konkret, antiklinali karbonatik i
Patos-Verbasit, sé bashku me até té Cakran-
Kreshpanit, pér segmentin nga Selenica
deri né veri té qytetit té Lushnjés ndértojné
ballin peréndimor té malformimit Albanid
(fig. 6). Vegse sot, kjo zoné malformuese
ndodhet e zhytur nén depozitimet molasike
té Ultésirés PranéAdriatike.

Ky éshté njé fakt i réndésishém, gé fleté pér
regjimin tektonik invers, gé ka pérjetuar dhe
vazhdon té pérjetojé struktura antiklinale e
Patos-Verbasit. Mé konkretisht nga masiv
malor gé ka gené struktura e Patos-Verbasit
para Tortonianit, sot e takojmé té zhytur né
thellési nga 1230m né pusin Zharréza-2, né
3896 m né pusin Kémishtaj-1 (fig. 5). Nga kjo
kuptojmé qé treva gjeologjike né fjalé, pér
kohén para Tortoniane ka pérjetuar regjim
tektonik ngjeshés, pér rrjedhojé strukturim
e malformim té fuqishém, kuptohet dhe
erozion maksimal. Produkti, formimi i
zonave té rrudhosura, i masivéve malor
dhe i trevave erozive. Né kondita té kétij
regjimi tektonik jané formuar si strukturat
antiklinale té thellésisé, antiklinalet e
Patos-Verbasit, Cakranit, Ballshit, Selenicés,
Gorrishtit, Amonicés, ashtu dhe masivét
malor sipérfagésor té Tragjasit, Gribés,
Kremenarés, Beratit, Marakut, etj. (fig. 5).
Mandej, gjaté kohésTortonianeederimésot,
njé pjesé e strukturave ngritése jané kapur
nga regjimi tektonik zgjerues, ku nén ritmin
e faljeve e kundrafaljeve, ato kané pésuar
ulje té vazhdueshme. Nga té tillé kondita
tektonike, éshté kapur edhe struktura
antiklinale e Patos-Verbasit, regjim té cilin,
ndoshta vazhdon ta pérjetoj dhe sot e késaj
dite. Pusi Ardenica-18 i shpuar paksa né
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Figura 5. Skema strukturore sipas tavanit té€ karbonateve e rajonit Vloré-Elbasan
Figure 5. Structural scheme according to the ceiling of carbonates in the region of Vlora-Elbasan
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Figura 6. Geodynamic model of the region Ardenica-Patos-Verbas-Fier Mimar-Blinn (mapped on
the basis of seismic facies)

peréndim té antiklinalit té Patos-Verbasit, (fig. 6).

megjithése u thellua 6700 m nuk arriti t&¢ Pra, kemi té bémé me njé amplitudé
kapte gélgerorét e Kreté-Eocenit, ndérkohé zhvendosése vertikale mbi 3500 m, qgé
gé pérballé, paksa né lindje té tij, tavani i éshté shumé domethénése, jo vetém
gélgeroréve ndodhet né thellésiné 3200 m pér té kuptuar zhytjen e menjéhershme
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té tavanit té karbonateve, por edhe pér
té shpjeguar diferencat e theksuara né
regjimin  gjeodinamik, qé& pérjetojné
trevat gjeologjike né té dy anét e kétij
kufiri. Eshté e qgarté, qé ky kufi nuk éshté
gjé tjetér, vecse kontakti tektonik midis
zonés Orogjenike Albanide dhe Platformés
Adriatike. Nisur nga sa thamé mé sipér
shprehemi, se kontakti tektonik gé kufizon
né peréndim kompleksin strukturor Cakran-
Kreshpan-Patos-Verbas pérbéné njé thyerje
té thellé dhe té hershme, té formuar qé
né momentin e themelimit té Albanideve.
Tjetér, qé parametrat e késaj thyerje kané
gené té tilla, gé né pérballjen me boshtin
e shtypjes krahinore, trevat gjeologjike né
té dy anét e saj té reagojné me intensitete
té ndryshme strukturore. Trevat gjeologjike
né juglindje té saj, kané pérjetuar fugishém
regjimin orogjenik, té karakterizuar nga
struktura e masivé malor, ndérsa trevat né
veriperéndim té saj kané pérjetuar regjimin
platformik, té shogéruar me rrudhaformim
té dobét, zhytje té vazhdueshme dhe
formimin e trashésive té médha mollasike.
Antiklinali i Patos-Verbasit né njé pjesé té
miré té pérhapjes sé tij, me njé shtrirje rreth
25km e gjerési 3 km éshté i eroduar (fig. 5).
Sipérfagja e eroduar éshté e pozicionuar, gati
né pjesén mé veriperéndimore té pérhapjes
sé strukturés, prané kontaktit tektonik, né
konditat e periklinalit verior dhe krahut
peréndimor té saj, i cili sot ndérton nivelet
mé té thella té konturimit té antiklinalit
té Patos-Verbasit né thellési. Né aférsi té
pusit Kémishtaj-1 sipérfagja e eroduar
pozicionohet né thellésiné nga 3200m né
jug deri né 4400m né veri, ndérsa né pjesén
gendrore té antiklinalit né fjalé pozicionohet
né thellésiné nga 900m né jug deri né 2300
m né veri (fig. 5). Nga bashkésia e fakteve
gé parashtruam mé sipér kuptojmé qg,
pér kohén gjeologjike deri para Tortonianit
struktura antiklinale e Patos-Verbasit ka
pérjetuar fazén e njé strukturimi intensiv, e
cila ka béré té mundur jo vetém formimin e
antiklinalit, por dhe shndérrimin e tij né njé
trevé erozive, duke na konfirmuar késhtu
njé regjim té fugishém kompresiv. Mandej,
pér kohén Tortoniane e mé voné, ndodhin
ndryshime thelbésore, rajoni Patos Verbas-
Kémishtaj nga trevé erozive shndérrohet
né njé basen té fugishém akumulimi dhe
pjesa e Kémishtajt zhytet me ritme mé té

shpejta se pjesa e Patos-Verbasit, duke na
konfirmuar késhtu jo vetém pérfshirjen e
rajonit né njé regjim té fugishém distensiv,
por edhe té diferencuar. Pjesa veriore zhytet
me ritme mé té shpejta se pjesa gendrore.
Pér sa thamé, kuptohet gé situata béhet
interesante dhe intriguese, nga ku mund té
lindin shumé pyetje, pér faktorét qé guan
né ndryshimin e menjéhershém té regjimit
tektonik. Ne gjithcka ja atribuojmé regjimit
tektonik dhe gjeodinamizmit té zhvilluar
népérmjet tektonikés térthore Vloreé-
Elbasan-Dibér. Pér segmentin Selenicé-
Elbasan, qé né momentin e themelimit
térthorja éshté pérvijuar né dy degé
(fig. 5). Pér sa kohé ka gené aktive dega
peréndimore, rajoni ka pérjetuar vetém
regjim kompresiv, pér rrjedhojé antiklinali
i Patos-Verbasit ka vijuar strukturim e
malformim té vazhdueshém. Kur éshté
béré aktive dega lindore, népérmjet té
cilés kané rrjedhur evaporitet e Dumresé,
treva éshté pérfshiré né njé regjim tektonik
distensiv, pér rrijedhojé antiklinali i Patos-
Verbasit éshté pérfshiré né lévizje ulése,
duke u shndérruar késhtu nga trevé erozive
né basen akumulativ. Sa mé afér kraterit té
shpérthimit té evaporiteve ndodhet pjesa e
ngritur e strukturés, ag mé fugishém éshté
pérfshiré ajo né lévizjet ulése. Kuptohet,
sa mé shumé evaporite t& humbura nga
trashésia sedimentare nén dyshemené e
karbonateve, ag mé shumé do té ulen kéto
té fundit.

Ngritjia mollasike e Ardenicés, sé bashku
me elementét tektonik shoqérues, pérbéné
njé tjetér moment interesant dhe shumé
domethénés. Né krahun lindor té saj,
ajo éshté e komplikuar nga njé tektonik
kundrahedhése, e cila pérvijohet qarté, qé
nga afér sipérfages deri né 8-9km thellési
(fig. 6). Népérmjet kétij fakti ne kuptojmé
dy gjéra, sé pari qé ajo éshté njé thyerje
dytésore, produkt i regjimit tektonik
ngjeshés qé kané pérjetuar dhe vazhdojné
té pérjetojné njésité tektonike, gé ndodhen
direkt né lindje té saj. Dhe sé dyti, gé ajo
éshté njé kundrahedhje me moshé té re,
ndoshta Pliokuaternare, déshmitare e njé
regjimi tektonik aktiv ngjeshés.

Antiklinali i varrosur i Patos-Verbasit, falé
informacionit té bollshém té thellésisé, ka
sot njé pozicion té pércaktuar qarté, si né
kuptimin e ndértimit strukturor, ashtu edhe
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té vendosjes né hapésiré (fig. 5, 6). Ky fakt
éshté shumé domethénés kur béhet fjalé
pér pérvijimin né shtrirje té tektonikés
térthore Vloré-Elbasan-Dibér. Nisur nga
gjeometrizimi strukturor i tij, i pérvijuar
népérmjet izopahiteve té thellésisé (fig.
5), bie varianti i té konceptuarit té késaj
transversaleje si njé lineament vijédrejté
(Bakiaj H., etj.,, 1991), sepse struktura
antiklinale e Patos-Verbasit éshté e pa
aksidentuar dhe géndron si njé unitet
solid, pérballé késaj transversaleje. Atéheré
normal lind pyetja, cili éshté pozicioni i
késaj térthoreje né relacion me strukturén
né fjalé. Mendimi joné éshté, se evolucioni
strukturor i antiklinalit té Patos-Verbasit
éshté pjesé e evolucionit gjeodinamik, qé ka
karakterizuar pérgjaté historisé gjeologjike
transversalen  Vloré-Elbasan-Dibér. Mé
konkretisht, pérsegmentin Selenicé-Elbasan
térthorja éshté e ndaré né dy degé (fig. 5),
pér sa kohé evaporitet nuk kishin arritur té
canin mbulesén sedimentare, aktive ka gené
dega veriore, produkt i sé cilés éshté vijimi
i procesit té strukturimit e malformimit.
Mandej, kur evaporitet ¢ajné mbulesén
sedimentare, aktive béhet dega jugore,
produkt i sé cilés éshté fillimi i formimit té
masivit evaporitik té Dumresé, ndryshimi i
regjimit gjeodinamik gé po pérjeton treva,
pér pasojé dhe fillimi i procesit té varrosjes
té disa strukturave antiklinale, e trevave
malformuese.

Strukturat e varrosura karbonatike

Njé fenomen tjetér interesant, né shtrirje té
problemit qé po trajtojmé éshté se pérgjaté
tij takohen njé séré strukturash antiklinale,
té cilat dikur kané pérbéré masivé malor,
ndérsa sot i takojmé té varrosura né thellési,
nén depozitimet mollasike té Serevalian-
Tortonianit. Pérmendim kétu antiklinalet e
Selenicés, Patos-Verbasit, Kucovés (fig. 5,
7), Tiranés, Ishmit, etj. Pérballé kétij fakti
mund té lindin shumé pyetje, por ne po
shtrojmé vetém njérén prej tyre. Cfaré ka
ndodhur né kéto njési tektonike, té cilat
nga masivé malor me erozion té fugishém,
té shndérrohen né treva té varrosura
karbonatike. | quajmé strukturaté varrosura,
apo treva té varrosura karbonatike, sepse
ato nga masivé malor qé kané gené dikur,
me dhjetra e gindra metra mbi nivelin e
detit, té shogéruara me njé erozion té

fugishém, deri né nivelin e karbonateve
té Kreté-Eocenit, sot i gjejmé qgindra e
mijéra metra, té zhytura né thellési, nén
depozitimet mollasike. Sot kéto struktura
té varrosura ndodhen té pérvijuara, ose
né té dy anét e atij lineamenti, qé ne e
quajmé térthorja aktive Vloré-Elbasan
(Selenica, Patos-Verbasi, Kugova), ose né
ballin e mbihipjes té zonés tektonike Kruja
(Tirana, Ishmi). Tjetér fakt éshté, gé kéto
struktura kané pérjetuar kohé té ndryshme
strukturimi. Strukturat e zonés Kruja, gé
ndodhen né veri té térthores Vloré-Elbasan
jané strukturuar fugishém dhe shndérruar
né treva erozive, nga fundi i Oligocenit té
poshtém, fakt i cili mbéshtetet edhe nga té
dhénat e sjella nga pusi i thellé Dumreja-
7 (Nago P., 1997), i cili mbasi pérshkoi njé
trashési shumé té madhe evaporitesh,
né thellésiné 6100m ra né depozitimet
flishore té Oligocenit té poshtém, duke
ngelur i varur né to. Ndérsa strukturat gé
ndodhen né té dy anét e térthores Vloré-
Elbasan, kané vijuar njé strukturim shumé
mé té vonshém, ashtu si dhe gjithé njésité
tektonike né jug té saj, deri nga fundi i
Burdigalianit. Antiklinali i Kugovés, ashtu si
gjithé brezi antiklinal i Beratit éshté kthyer
né trevé erozive nga fundi i Oligocenit té
sipérm. Nga kétu kuptojmé qé, sa mé afér
kraterit té shpérthimit té evaporiteve, ag mé
i hershém dhe i fugishém strukturimi, sa mé
larg tij, ag mé i ngadalshém dhe i vonshém.
Ndérsa koha e pérfshirjes né lévizjet ulése,
té kétyre njésive tektonike éshté e njéjté,
té gjitha jané té mbuluara nga molasat e
Serevalian-Tortonianit. Kjo do té thoté, gé
varrosja e strukturave antiklinale, do me
théné pérfshirja e tyre né lévizje té fugishme
ulése dhe formimiidepresioneve té Tiranés,
Kucovés, Patosit, Selenicés, e Dukatit jané
produkt i gjeodinamizmit té theksuar, gé ka
karakterizuar térthoren Qafé e Llogorasé-
Vloré-Elbasan-Dibér, pérgjaté késaj kohe
gjeologjike. Pra me sa duket kemi té béjmé
me njé proces zinxhir, i cili fillon me lévizjen
intensive té evaporiteve, mandej me rritjen
né trashési té masivit evaporitik té Dumresé,
varrosjen e strukturave antiklinale, formimin
e depresioneve, transgresionin e detit mbi
luginat regresive dhe fillimin e formimit té
ciklit sedimentar mollasik. Eshté e qarté se,
sivarrosja e antiklinaleve ashtu dhe formimi
i trashésive mollasike mbi to, éshté produkt
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i regjimit tektonik depresiv, té rrjedhur
népérmjet thyerjes sé thellé Vloré-Elbasan-
Dibér.

Vendburimet e naftés,
mineralizimet hidrotermale.
Né Shqipéri jané zbuluar disa vendburime
nafte, si vendburimi i Kugovés, Pekisht-
Murrizit, Marinzés, Patosit, Ballshit,
Cakranit,Gorrisht-Koculit, Drashovicés, etj.,
té cilét si pér cudi, jané pozicionuar té gjithé
sipas lineamentit térthor Vloré-Elbasan-
Dibér (fig. 8), bile né bllokun e hedhur té tij
(fig. 6).

Kéto vendburime ose jané té ruajtur né
rezervuarét parésoré karbonatik té Kreté-
Eocenit, si Balléshi, Cakrani, Gorrisht-
Koculi, etj., ose né ranorét mollasiké té
Tortonian-Mesinianit, si Kugova, Marinza,
Patosi, etj., té vendosur transgresivisht mbi
karbonatet. Né kéto kushte, si formimi i
kurthimeve pér ruajtjen e hidrokarbureve,
ashtu edhe mundésia e gjenerimit té tyre,
jané té lidhura me aktivitetin gjeodinamik
té zhvilluar pér gjaté lineamentit térthoré

ujérat dhe

fugishme termike (Grazhdani A., 1987),
té ardhur nga thellésia, té karakterizuara
nga temperatura mbi 500 gradé celsius.
Jané kéto temperatura té larta, gé kané
mundésuar pjekjen e |éndés organike
dhe shndérrimin e saj né hidrokarbur. Né
vijim té kétij arsyetimi gjen shpjegim, si
pérgendrimi i vendburimeve hidrokarbure
prané kétij lineamenti té fugishém, ashtu
dhe takuarja e linzave serpentinite brenda
evaporiteve né Dhrovjan. Pra, té gjitha té
dhénat té [éné té kuptosh, se kemi té béjmé
me njé thyerje té thellé gé i kalon kufijté e
15 kilometrave.

Ranorét bituminoz té Kasnicés, té Kugovés,
té Pekisht-Murrizit, té Selenicé-Treblovés
jané té njohura si pér daljet masive né
sipérfage (fig. 8), ashtu dhe rezervat e
médhangatécilat karakterizohen.Néshumé
raste, ato jané pérdorur si tregues metodik
pér kérkimin e naftés né kéto rajone.
Késhtu u zbuluan vendburimet e Kugovés,
Pekisht-Murrizit, Patosit e Drashovicés.
Né shkrimet e hershme, kur béhet fjalé
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Figura 7. Modeli tektoniko-strukturor, sipas tavanit té karbonateve té Kreté-Eocenit, rajoni Vioré
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Figure 7. Structural-tectonic model, according to the ceiling of the Crete-Eocene carbonates, Vlora-
Ballsh region. The segment Selenica-Kremenara is characterized by a strong tectonic collision

lines.

Vloré-Elbasan-Dibér. Nga kjo kuptojmé,
se thyerja e thellé Qafé e Llogorasé-Vloré-
Elbasan-Dibérnukkashérbyervetémsirrugé
pér lévizjen e evaporiteve drejté sipérfaqes,
por edhe si element pérgues i flukseve té

pér bitumet e Selenicés, pérmenden dhe
zjarret shekullore, si njé fenomen natyror
mbresélénés né kujtesén e njerézve. Né
rastin konkret rezervat e médha té ranoréve
bituminoz, zjarret shekullore té Selenicés,
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Figura 8. Layout of oil deposits and thermal emergences in relation to Vlora-Elbasan-Dibra

transversal tectonic fault.

vendosjen hapésinore té tyre pérgjaté
lineamentit térthoré, do ti pérdorim si
tregues pér té argumentuar aktivitetin e
larté gjeotermik té zhvilluar népérmjet
thyerjes  térthore  Vloré-Elbasan-Dibér.
Ndérsa zjarret shekullore té Selenicés, té
fiksuara né kujtesén njerézore, tregojné
tjetér pér aktivitetin shumé té ri gjeotermal
té zhvilluar pérgjaté késaj thyerje.

Burimet hidrotermale té Llixhave té
Elbasanit, té pusit Kozani-8, té Llixhave
té Peshkopisé (fig. 8), jané njé tjetér
tregues qé flasin né favor té ekzistencés té

thyerjes sé thellé Vloré-Elbasan-Dibér, duke
déshmuar pér komunikime té thellésive
té médha té néntokés me sipérfagen.
Né burimet sipérfagésore temperaturat
e ujérave arrijné rreth 60 gradé, ndérsa
né pusin Kozani-8 né thellésiné 1800 m
éshté matur temperatura 84 gradé, duke
pérfagésuar né té gjitha rastet anomali
té fushés gjeotermike. Burimet e ujérave
té nxehta, si né Elbasan dhe né Peshkopi
jané prané daljeve evaporitike, ndérsa
shkémbinjté pér rreth tyre ngjajné me tullat
e pjekura, duke treguar njékohésisht se jané
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produkt i té njéjtit proces gjeodinamik, dhe
se jané pérshkuar nga flukse té fugishme
hidrotermale.

Mineralizimet hidrotermale takohen né
pjesén mé verilindore té thyerjes térthore
Vloré-Elbasan-Dibér, pérgjaté segmentit
Kérgisht-Qafa e Rosnikut (fig. 8). Nisur nga
vendndodhja e mineralizimeve dhe pozicioni
stratigrafik i tyre, kupton menjéheré, se ato
jané té lidhura ngushté me gjeodinamizmin
gé ka pérjetuar formacioni evaporitik. Me
pak fjalé, thyerja e thellé Vloré-Elbasan-
Dibér, gqé ka mundésuar intrudimin e
evaporiteve nga thellésité e médha té
néntokés drejt sipérfages, ka gené rruga
e vetme népér té cilén kané lévizur edhe
flukset hidrotermale (Maligi G., 1999).
Pérgjaté daljeve té mineralizuara takohen
mineralizime té squfurit, fluoritit, baritit,
celestinés, dausonitit, halitit, manganit,
realgarit, auropigmentit, vanadit, selenit,
zinkut, plumbit, arsenikut, bakrit, zhivés
etj., me dominim heré té njérit apo tjetrit
element (Hoxha V., 1999; 2000; 2001; 2003).
Qartazi shprehemi, se kéto mineralizime
jané té lidhura me veprimtariné
hidrotermale, té njé magmatizmi té ri pas
Eocenik, té inspiruar nga aktivizimi i heré
pas hershém té thyerjes sé thellé tektonike
Vloré-Elbasan-Dibér-Malet e Sharrit-Shkup-

Mitrovicé (Maliqgi G., etj., 2006; Képuska H.,
etj., 2000; Hyseni S., etj., 1999).

Lévizjet e reja tektonike

Lugina depresive e Elbasanit ka njé
shtrirje verilindore, gati perpendikular me
orientimin strukturor té Albanideve, té
pérputhshém me boshtin kryesor té shtypjes
krahinore. Lugina éshté sa e hershme po
aq dhe e re. E quajmé té hershme, sepse
i ka fillesat e veta, g&¢ me ndodhjen e
proceseve tektonike gé cuan né mbylljen
e basenit mollasik té Librazhdit, ndérsa té
re, sepse ajo éshté aktive dhe sot e késaj
dite. Pérmes saj kalon lumi i Shkumbinit,
i cili me hidrodinamizmin e tij, i ka dhéné
tiparet e njé lugine akumulativo-erozionale.
Né piképamje té gjeodinamizmit té krijohet
pérshtypja sikur lumi ka dominuar mbi
luginén, duke zgjeruar kufijté e saj dhe duke
depozituar trashésira té konsiderueshme
sedimentesh. Né té vérteté, éshté
gjeodinamizmi i trevés, i lindur népérmjet
aktivizimit té térthores Vloré-Elbasan-Dibér,
gé ka guar né formimin e luginés dhe té
lumit njékohésisht. Intrudimi i evaporiteve,
népérmjet aftésive duktile e zgjeruese (fig.
9), ka béré té mundur gé treva mbi té, té
pérjetojé njé regjim tektonik ekstensional
(Nago P., etj., 2006a).

LEGJENDA

1. Thyerja terthore Elbasan-Diber

2. Shperthimi i evaporiteve

3. Treva ne ngritje, Antiklinali i Marakut

4. Treva ne ngritie, zona Kruja

5. Zone depresive, treva ne zgjerim te vazhdueshem

6. Tektonika terthote te tipit falje

7. Tektonika hedhese

8. Zone me lekundje, sizmicitet te vazhdueshem

9. Kontakt transgresiv, faze rrudhosese

10. Zona te ulura te prirura per tu mbushur me sedimente

Figura 9. Ndértimi gjeotektonik prané qytetit t& Elbasanit (sipas informacionit sizmik dhe puseve
té shpuar). Profili pret térthor thyerjen e thellé Vloré-Elbasan-Dibér

Figure 9. Geotectonic structure near the city of Elbasan (by seismic information and drilled wells).
The Profile crosses the deep fault Vlora-Elbasan-Diber
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Kjo éshté arsyeja, qé lugina e Elbasanit
dhe sot e késaj dite éshté né zgjerim té
vazhdueshém, e shogéruar me shkallé
erozionale, falje té freskéta, erozion té
brigieve dhe akumulime té fuqgishme
sedimentesh. Bile né momente, apo
intervale té caktuara kohe, zgjerimi ka gené
aq i fugishém, sa qé lugina éshté kthyer
né njé ligen, pérmes té cilit ka lévizur lumi
Shkumbin. Shprehje té kétij versioni jané
mbetjet Pliokuaternare, té takuara né té dy
anét e saj, né Tregan dhe Baltéz (Nago P,
etj., 2006c). Depozitimet Pliokuaternare né
zonén e Treganit sot i gjejmé né lartésiné
250 m, ndérkohé qé lugina pérballé tyre
ka lartésiné 80m, pra pérgjaté késaj kohe
gjeologjike deri sot kemi njé ngritje té trevés
aférsisht 170m, duke déshmuar né ményré
konkrete pér regjimin ngrités té saj. Me sa
diskutuam kuptohet, gé lugina depresive
e Elbasanit éshté zhvilluar nén ritmin e njé
regjimi tektonik kompleks, té shogéruar me
zgjerim e ngritje té vazhdueshme (fig. 10).
Né té tillé kondita regjimi tektonik éshté
formuar edhe lugina e Cérrik-Devollit.

Shkallét erozionale té qafé Kérrabés,
Letanit e Sulovés dhe faljet e freskéta
shogéruese té tyre (fig. 11), jané njé
tjetér element qé flasin pér aktualitetin e
lévizjeve té reja. Ato jané shprehje direkte
té regjimit zgjerues qé pérjetojné trevat
konkrete, por indirekt jané tregues edhe
té ngritjeve té fugishme. Pérmendim kétu

pjerrésiné e menjéhershme, né trajté
V  Letani

L. Shkumbin

shkallare qé péson reliefi né gafé Kérrabg,
Letan e Marak, né relacion me fundin e
luginés gé éshté i rrafshét dhe i gjeré. Si
shkallét erozionale, ashtu dhe planet e
reja tektonike, falen né drejtim té luginés,
duke shkuar paralel me aksin e saj. Nga kétu
kuptojmé, se ato jané produkt i té njéjtit
proces tektonik, i aktivizimit té thyerjes
térthores Vloré-Elbasan-Dibér. Aktivizimi
i thyerjes ka karakter segmentar, béhet
aktiv ai segment tektonik, shtrirja e té cilit
éshté e pérputhshme me boshtin e shtypjes
krahinore. Aktiviteti |évizés vazhdon pér
aq kohé, sa zgjat edhe pérputhshméria
azimutale.

Pérgjaté luginés, pérvec tarracés sé shtratit
takohen dhe katér nivele té tjera tarracash
aluviale: tarraca e dyté, tarraca e treté,
tarraca e katért, tarraca e pesté, bile me
pérhapjeté konsiderueshme. Kéto fakte jané
shumé domethénése pér paleogjeografiné
e saj. Nga njéra ané, népérmjet numrit
té niveleve tarracore, ato na shprehin
karakterin impulsiv ngrités té luginés, nga
ana tjetér, népérmjet pérhapjes sé madhe
sipérfagésore, na shprehin regjimin e
fugishém zgjerues, qé ajo ka pérjetuar,
duke krijuar kushte pér akumulime té
vazhdueshme sedimentesh (Leka P, etj.,
2007; Naco P, etj., 2006a).

Aktiviteti sizmik
Informacionet kryesore pér studimin e
aktivitetit sizmik né zonat ku gjenerohen

Shpjegues
Thyerja térthore Elbasan-Dibér
Regjimi tektonik ngrités
Regjimi tektonik zgjerues

regjim dep:

Sistem faljesh normale,

Falja normale e Letanit
@ Shkalla erozionale e Letanit @

Formacioni karbonatik i
Kreté-Eocenit

resiv

Formacioni kuaternar

Tarraca zhavorrore e shtratit

Figure 10. Skematizimi i modelit gjeotektonik té luginés depresive té Elbasnit
Figure 10. Diagram of geotectonic model of Elbasani depressive valley
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térmete merren nga hartografimi i
parametrave sizmiké dhe sidomos nga
shpérndarja e epigendrave té tyre. Pér
studimin e shpérndarjes sé aktivitetit
sizmik né hapésiré dhe kohé ndértohen njé
séré hartash té epigendrave té térmeteve.

Né kété artikull jané paraqitur tre harta té
shpérndarjes sé epigendrave té ngjarjeve
sizmike: harta e shpérndarjes sé térmeteve
historiké dhe instrumental pér periudhén
56-2006 me Ms >=4.5 té shkallés Richter (fig.
12); harta e shpérndarjes sé epigendrave
pér periudhén 1948-2009 pér térmete me
magnitudé M >=4.6(fig. 13), pértécilétéshté
zgjidhur mekanizmifokal i tyre si dhe harta e
epigendrave té térmeteve me M >=1.2 pér
periudhén 2001-2011 (Fig.14 ). Nga kéto tre
harta duket qarté qé epigendrat e térmeteve

jané té pérgendruara kryesisht né zonat e
jashtme té Albanideve dhe mé konkretisht
pérgjaté bregdetit Jonik, né shtrirje té zonés
sé kolizionit midis pllakés Adriatike me
orogjenin Shgiptar; né segmentin Durrés-
Kepi Rodonit; né segmentin Shkodér-Ulgin
dhe pérgjaté sektorit Vloré-Elbasan-Dibér-
Tetove, i cili pret térthor si Albanidet e
jashtme ashtu edhe ato té brendshme.
Ndérsa né Albanidet e brendshme dendésia
e térmeteve éshté mé e pakét, takohen
kryesisht né rajonin Korgé-Ohér, pérgjaté
zonés sé thyerjes té luginés sé lumit Drin
dhe né segmentin Kuturman-Peshkopi. Té
dyja kéto zona me shtrirje Albanide priten
né térthoré nga brezi sizmogjen Vloré-
Elbasan-Dibér, i cili shtrihet pértej territorit
Shqiptar, duke ndérpreré njé pjesé té gjeré
té rajonit Ballkanik.

Zona sizmogjene Joniane vijon né drejtim
té jugut me harkun e Egjeut, ndérsa brezi
térthor Vloré-Elbasan-Dibér vazhdon pértej
kufirit Shqiptar né drejtim té Shkupit.
Duke vrojtuar hartén e epigendrave té
térmeteve me M >=1.2 (fig. 14) éshté e
dukshme gé né zonat ku kané ndodhur
térmete té fuqgishém, térmetet e dobét
ndodhin né ményré té vazhdueshme, né
njé numér dhe shpeshméri té madhe. Né

. zonat dhe linjat sizmogjenike té Shqipérisé

dhe mé gjeré, sic ndodh me Ballkanidet né
pérgjithési, epigendrat e térmeteve jané
té shpérndaré né breza té ngushté, té cilat
né ményré té dukshme ndjekin zonat dhe
thyerjet tektonike me aktive. Koncentrimi
i epigendrave té térmeteve né breza té
ngushté, rezulton né até qé, fokusimi i
térmeteve né territorin Shqgiptar dhe mé
gjeré, éshté kryesisht i tipit linear. Studimi
i shpérndarjes sé thellésisé se vatrave té
térmeteve né territorin e vendit toné na bén
té mundur té konkludojmé qé térmetet jané

té cekét dhe rrallé i kalojné thellésité 20-25

km. Njé numér i vogél térmetesh e kané
thellésiné hypogendrore né aférsi té kufirit
Moho-Mantel, dhe kéto ndodhen né zonén

%9 e depresionit Adriatik, si né Kepin e Rodonit

Figure 11. Gjurmé té freskéta té térthores Vloré-
Elbasan-Dibér: Foto 1, 2 — neotektonika e Marakut;
Foto 3 — neotektonika e Letanit

Figure 11. Fresh traces of Vlora-Elbasan-Dibra
transversal fault: Photo 1, 2 — neotectonics of
Maraku; Photo 3 — neotectonics of Letani

. dhe né pjesén jugore té Albanideve, né

aférsi té zonés sé pérplasjes té mikropllakés
Adriatike me Orogjenin Shqiptar.

Sizmiciteti historik dhe instrumental
Sizmiciteti historik i Shqipérisé éshté i
pérshkruar né katalogé té ndryshme si:
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Moreli 1942, Mihajlovic 1951; Shebalin
et al.,, 1974, Makropoulos et. al., 1981,
Papazachos et. al.,1989. Nga evidencat qé
ne disponojmé sot, rezulton gé nga periudha
e shekullit lll-1l para Krishtit dhe deri né
ditét tona, territori shqiptar éshté goditur
nga 55 térmete me intensitet | >=VIIl grade
(MSK-64), nga té cilét 15 prej tyre jané me
Intensitet | >=IX gradé (MSK-64). Nga kéto
55 térmete té fugishém, té njé periudhe
kohore pér mé shumé se 2000 vjecare, 36
prej tyre i pérkasin kohés qysh prej shekullit
té 19%, gjé gé na bén té mendojmé, se
numri i térmeteve shkatérrues éshté
fshehur gjaté kalimit té viteve, si pasojé e
mungesés sé fakteve historike. Njé pjesé e
madhe e kétyre térmeteve kané ndodhur
pérgjaté segmenteve té thyerjes térthore
mé sizmoaktive té territorit Shqiptar, asaj
Vloré-Elbasan-Dibér.

Zona sizmogjene  Vloré-Elbasan-Dibér-
Tetové éshté njé zoné tektonike térthore
aktive, me shtrirje verilindore, gjaté sé cilés
jané regjistruar kéta térmete té fugishém:
1380 Ms=6.6; 5 shtator 1843 Ms=6.3; 16
gusht1907 Ms=6.2;31mars1935Ms=5.7;12
mars 1960 Ms=5.8; 30 néntor1967 Ms=6.6
etj. (Sulstarova etal., 2005). Mekanizmi fokal
i térmetit té 30 néntorit 1967 tregon pér
gjenerimin e tij nga sforcime horizontale né
zgjerim VP-JL (Sulstarova E., 1986; Mugco B.,
1994). Gjaté zonés sé shképutjeve normale
Vlore-Elbasan-Dibér-Tetové priten térmete
me Mmax=6.9. Eshté e réndésishme té
theksohet se kjo zoné térthore e burimeve
sizmike éshté mé sizmoaktivja né Shqipéri.
Zona sizmogjene ka njé shtrirje mé shumé se
200 km, njé gjerési deri 10 km, éshté tepér
aktive dhe né té jané regjistruar njé numér
i madh térmetesh té fugishém pérgjaté
shekullit té 20 dhe 21. Mé té fuqishmit e
regjistruar mund té pérmendim: 18 Dhjetor
1920, M=5.6, Elbasan; 31 Mars 1935,
M,=5.7, rajoni i Cermenikés; 1 shtator 1959
M,=6.2, Lushnj&; 30 Néntor 1967, M_=6.6,
rajoni i Gollobordés; 06 Shtator 2009,
Mw=5.5 rajoni i Gjoricés.

Sizmiciteti instrumental

Themelimi i stacioneve té paré sizmologjik
né Evropé, né fund té shekullit té& 19 dhe
né fillim té shekullit té 20, béri té mundur
evidentimin edhe té térmeteve, qé kané
ndodhur né territorin Shqiptar e mé gjeré.

Né varési té modernizmit dhe dendésisé
sé stacioneve sizmologjike né Evropé dhe
né mbaré botén mund té thuhet qé né
territorin shqgiptar e mé gjeré térmetet
me M>=6.0 (me intensitet | >=VIIl gradé
(MSK-64)), jané regjistruar qysh prej fillimit
té shekullit té 20'; kurse ato me M_>=5.5
(Intensitet 1 >=VIl gradé(MSK-64)), qysh
prej vitit 1911; ato me M_>=5.0 (Intensitet
|, >=VI gradé (MSK-64)), qysh prej vitit 1940;
ato me M >=4.0 (Intensitet | >=IV-V gradé
(MSK-64)), qysh prej vitit 1968 kurse ato
me M >=2.5 gé prej vitit 1976. Stacioni i
paré sizmologjik né Shqipéri u themelua né
Gusht té vitit 1968, ndérsa rrjeti sizmologjik
shqiptar filloi t& operonte né vitin 1975.
Qysh prej vitit 1984, Shqipéria operon me
njé rrjet gé ka 13 stacione sizmologjike. Nga
grumbullimi dhe pérpunimi i té dhénave
nga rrjeti sizmologjik shqiptar éshté e
evidentuar garté gé gjaté shekullit té 20
Shqipéria éshté goditur nga shumé térmete
té cilat kané shkaktuar déme ekonomike
dhe humbje njerézore.

Zgjidhja e mekanizmit fokal té térmeteve
dhe fusha e sforcimeve.

Fusha e sforcimeve né territorin Shqiptar
éshté pércaktuar nga zgjidhja e mekanizmit
fokal si dhe nga analiza strukturore e
shképutjeve nga Pleistoceni i mesém deri
né ditét tona (Aliaj 1988, Sulstarova 1986,
Tagari 1993). Nga zgjidhja e mekanizmave
fokal té térmeteve me M>4.6, té ndodhur
né vitet 1948- 2010, dallohen dy sisteme
té thyerjeve aktive: sistemi VP-JL i cili
éshté karakteristik kur béhet fjalé pér
strukturén tektonike té Albanideve né
térési si dhe sistemi me drejtim VL-JP i cili
éshté karakteristik pér zonat e shképutjeve
térthore. Sistemi i paré tregon pér njé
regjim tektonik kompresiv, tipik pér trevat
e Albanideve té jashtme dhe ato juglindore,
ndérsa sistemi i dyté kallézon pér njé regjim
zgjerues, tipik pér zonat e shképutjeve
térthore dhe trevat e Albanideve veriore e
verilindore. Ndértimi tektoniko-strukturor,
sistemi i shképutjeve, aktiviteti sizmik
dhe fusha e sforcimeve tregojné gé treva
Albanide dhe mé gjeré, éshté e ndértuar nga
disa zona apo njési tektonike, té cilat [évizin
me intensitete té ndryshme, né relacion me
njéra tjetrén. Kjo éshté pasojé e evolucionit
gjeodinamik kompleks gqé ndodh ndérmjet
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dy pllakave té médha tektonike, Euroazisé Adriatike, e cila zhytet dhe konsumohet nén
dhe asaj Afrikane. Mé konkretisht, aktiviteti kompresionin e Ballkanideve nga njéra ané
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Figure 12. harta e shpérndarjes sé térmeteve historiké dhe instrumental pér periudhén 56-2006
me Ms >=4.5 té shkallés Rihter

Figura 12. Distribution map of historical and instrumental earthquakes for the period 56-2006
with Ms> = 4.5 on the Richter scale

térmetor né territorin Shgqiptar éshté dhe té Italideve nga ana tjetér.

pasojé e pérplasjes tektonike, midis zonés Transversalja, apo si¢ quhet ndryshe,
Orogjenike Albanide, e cila si pjesé térésore thyerja  térthore  Vloré-Elbasan-Dibér,
e gjithé gjeodinamizmit té Ballkanideve |éviz me shtrirje VL, éshté tashmé e njohur
né drejtim té peréndimit dhe mikropllakés pér aktivitetin gjeodinamik dhe rolin gé
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Figure 13. Harta e shpérndarjes sé epigendrave pér periudhén 1948-2009 pér térmete me

magnitudé M >=4.6

Figura 13. The epicenter distribution map for

magnitude My> = 4.6
ka luajtur né strukturimin e Albanideve
(Sulstarova et al, 2000). Gjithcka gé ka
ndodhur pérgjaté, apo né té dy anét e saj,
éshté e lidhur me parametrat fillestar dhe
ményrén se si ajo ka reaguar ndaj boshtit
té shtypjes krahinore. Ekzistenca e késaj
thyerje tektonike aktive éshté e pérvijuar
garté edhe nga shpérndarja e epigendrave
té térmeteve, nga fusha makrosizmike dhe
gjurmét e carjeve té tokés, té vrojtuara né
sipérfaqge, gjaté térmeteve té fuqishém té

the period 1948-2009 for earthquakes with

ndodhura né Lushnjé mé 1959, né Fier
mé 1962, né Dibér mé 1967 e 2009, etj.
(Sulstarova E., 1986; Regi H., 2010a, Regi
H., 2010b). Kjo thyerje éshté mé aktivja né
territorin Shqgiptar e mé gjeré, e cila pér nga
piképamja gjeodinamike ka funksionuar
né trajtén e njé lineamenti té segmentuar,
né kuptimin qé pér periudha kohore té
caktuara éshté beéré aktiv ai segment
shtrirja e té cilit pérputhet me drejtimin
e boshtit kryesor té shtypjes krahinore.
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Zona Krasta-Cukali |
Zona Kruja
J Zona Jonike
S  Zona Sazani

Ultésira Pranadriatike

Ultésira Ndérmalore

M (Richter)

O 1.2 to 3.1
O 3.1 to 4.1
() 41 to 5.6

Figure 14. Harta e epigendrave té térmeteve me M, >=1.2 pér periudhén 2001-2011
Figura 14. The epicenter map of earthquakes with M > = 1.2 for the period 2001-2011

Zgjidhja e mekanizmave fokal té térmeteve
mé té fugishém, té gjeneruar nga segmente
té késaj térthoreje, tregojné pér njé thyerje
té tipit té djathté (strike-slip) me drejtim
VL té kéndit té shtrirjes. | njéjti mekanizém
fokal shfaget edhe nga térmetet e vegjél té
gjeneruar pérgjaté segmenteve té saj. Né
shtrirje té késaj transversaleje komponentét
predominues té sforcimeve jané té tipit
zgjerues (tensionale), té drejtimit té
shtrirjes VL, né rajonin Fier-Lushnjé (VL 10°-
20°) deri né VP, né rajonin Dibér-Shkup (VP

10°-14°). Duke gené se segmente té késaj
thyerje gé mund té aktivizohen i kalojné
disa dhjetéra kilometra, atéheré pérgjaté saj
jané gjeneruar dhe mund té gjenerohen né
té ardhmen, térmete me magnitudé deri né
7 té shkallés Richter. Né jugé té Vlorés, zona
ka njé zgjerim né drejtimin lindor, éshté
morfologjikisht shumé e diferencuar dhe
nga zgjidhja e mekanizmit fokal rezulton njé
fushé sforcimesh me shtrije predominante
VP-JL. Bazuar né té dhénat sizmologjike dhe
sizmotektonike, pérgjaté bregdetit Jonian

55



Nago P., Regi H., Vingani F.
né jugé té Vlorés, mund té priten térmete ® Né kuptimin e pérgjithshém, té krijon

me magnitudé deri né 7 té shkallés Richter.

Pérfundime

e Thyerja térthore Vloré-Elbasan-Dibér
éshté njé ndér tektonikat mé té hershme
dhe mé aktive té strukturés gjeologjike té
Albanideve dhe mé gjeré akoma.

e Ajo ka funksionuar si njé shtytje
lartéhedhje e djathté, né trajtén e njé

lineamenti pércaktues, duke béré gé e

evolucioni gjeologjik, né té dy anét e
saj, té karakterizohet nga diferenca té
ndjeshme té tipareve strukturore.

e Né kuptimin e klasifikimit e konsiderojmé
thyerje té rendit té paré, sepse ajo jo
vetém pret térthor zonat tektonike, por
ka béré qé né té dy ané e saj, ato té
kené sjellje té ndryshme ndaj boshtit té
shtypjes krahinore.

e Karakteristikat kryesore té sajjané: mosha

e hershme, qé né kohén e themelimit

té njésive tektonike; thellésia e madhe,

duke i kaluar kufijté e kores kontinentale;
karakteri ndérprerés krahinor, duke
mundésuar formimin e nyjeve té
dobésuara tektonike; pérputhshméria
azimutale me boshtin e shtypjes
krahinore, duke béré qé té klasifikohet si
lineament me energji té larté sizmike dhe

Iekundje té heré pas hershme.

Né kéndvéshtrimin regjional ka trajtén e

njé sigmoidi, me pika thyerje Ujin e Ftohté,

Vloré dhe Grykén e Kaganikut, Kosove, e

duke pérfagésuar késhtu njé lineament
térthoré té kufizuar né peréndim nga
zona tektonike Sazani ndérsa né lindje
nga njésia tektonike e pérbéré e Vardarit
(Elezaj Z., Kodra A., 2008).

Thyerja térthore Vloré-Elbasan-Dibér-
Gryké e Kaganikut, me azimut shtrirje

verilindor, né pikén e thyerjes sé Ujit t& e

ftohté ndryshon azimutin né drejtim té
jug-juglindjes, duke unjésuar me kontaktin
tektonikndérmjetzonave tektonike Sazani
e Jonike. Ndérsa né pikén e thyerjes sé
Grykés sé Kacanikut ndryshon azimutin
né drejtimin veriperéndimor, duke u

njésuar me kontaktin tektonik midis e

njésisé sé Drenicés dhe njésisé sé pérbéré
té Vardarit, ose mbulohet tektonikisht
nga kjo e fundit.
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pérshtypjen e njé lineamenti vijé drejte,
prané té cilit jané pérgendruar, té gjithé
vendburimet e naftés, burimet e ujérave
termominerale, daljet sipérfagésore
té ranoréve bituminoz, grumbullimet
e mineralizimeve hidrotermale, duke
déshmuar késhtu, pér thellésiné e madhe
té tij dhe flukset e fugishme termike gé e
kané karakterizuar.

Né kuptimin e detajuar pérfagéson njé
thyerje tektonike té segmentuar, e cila
kufizon né peréndim brezin antiklinal té
Cikés, periklinalin verior té antiklinalit té
Tragjasit, mbylljen veriore té antiklinalit té
varrosur té Selenicés, mandej kalon népér
nyjenepérplasjestéstrukturaveté Cakran-
Mollasit, Ballsh-Hekalit e Kremenar-
Shéndéllisé, duke 1éné né veri dy té parat
dhe né lindje vargun malor té Kremenar-
Shéndéllisé. Mandej, dikton mbylljen
veriperéndimore té brezit antiklinal té
Beratit, népérmjet masivéve malor té
Shpirag-Kullésit, antiklinalit té varrosur
té Kucovés dhe strukturés antiklinale
té Marakut. Mé tutje segmentimi
vijon népérmjet luginés depresive té
Elbasanit, brahiantiklinalit Labinot-Fushé,
dritares tektonike té Okshtunit, dritareve
tektonike té Peshkopisé, njésisé tektonike
té Maleve té Sharrit, ku ¢do element éshté
produkt i gjeodinamizmit gé ka pérjetuar
segmentimi pérkatés.

Pérsegmentin Elbasan-Selenicg, térthorja
Vloré-Elbasan-Dibér éshté e pérvijuar
né dy degé, ku fillimisht ka gené aktive
dega peréndimore, e shprehur népérmjet
strukturés antiklinale té Patos-Verbasit,
mandej éshté béré aktive dega lindore,
e konkretizuar me formimin e masivit
evaporitik té Dumresé.

Né piképamje té gjurmés éshté shumé
véshtiré té takohet direkt né sipérfage,
sepse ajo éshté iniciuese e shumé
fenomeneve madhore gjeologjike, té cilat
né kuptimin e pasojés; transgresionet
mollasike, |évizjet tektonike inverse, etj.;
e kané maskuar até.

Né kuptimin fizik pérfagéson njé kontakt
té preré tektonik, i cili trevén Albanide e
ka copétuar né dy mjedise té diferencuara
tektonike.
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e Pér té studiuar mé né detaje fushén e sic mund té jené monitorimet me
sforcimeve, né segmente té vecanté té rrjete portable GPS, me rrjete portable
thyerjes kérkohet njé bazé mé e madhe  sizmometrash.
té dhénash té karakaterit gjeodinamik,

On the vlora-elbasan-dibra transversal tectonic fault, as one of the earliest and most
active tectonics of geological structure of Albanides

Resume

The transversal tectonic fault Vlora-Elbasan-Dibra is on of the most interesting and
characteristic tectonics of geological structure of Albanides. Together with developed
geotectonic processes through it, are related and explained several local and regional
geological phenomena. The massif dome of Dumrea is formed as a result of the rupturing
of the carbonatic coverage of Triassic-Eocene age, giving in this way the possibility to the
ductile masses, to flow through it, towards zones with lower pressure. The consequences
of that activated fault are complex, for example it has driven the low pressure at depths,
for sectors nearby, and as consequence the anticlines of Patos-Verbas, Selenices, Kucoves,
etc., from uprising tectonic units became into fast sinking units. The changes that
happened in depth of the ground were reflected immediately to the surface of the earth,
the mountains were transformed in depressive regimes, and the sea overflowed through
it, process that corresponds with the beginning of the shaping of molassic formations,
above the eroded carbonatic structures. Due to the plasticity property, Evaporates are
accumulative of tectonic pressures, consequently initiators of seismic earth vibrations.
This is the reality, why the segment Vlora-Elbasan-Dibra is characterized from high seismic
activity. The transversal Vlora-Elbasan-Diber in addition to multifunction it has and due
to the fact of initial forming process plays the role of one barrier, versus the regional
compressive tensor.

If ones take a careful look at Geological Map of Albania, immediately is noticed, the
separation of it in two partitions, approximately along the transversal segment of Vlora-
Elbasan-Dibra. In the spatial extent of this segment and on both sides of it, are observed
phenomena and essential changes of geological structures.

The Adriatic depression Zone starts and develops at maximum toward the north,
characterized by a hilly -flat terrain, exactly near this segment, while directly to its south,
extends the lonian tectonic zone, strongly structured in the form of massive carbonates,
characterized by a mountainous rough relief.

The evaporates massif of Dumrea constitutes the most spectacular emergence evaporative
flow, not only in Albania, but in the Balkans area. The Okshtuni tectonic window, together
with the evaporate windows of Peshkopia, constitutes another element along the
extension of this segment. A number of discovered oil and gas deposits, massive signs of
oil on the surface, hot water output, strong earthquakes, hydrothermal mineralization,
are exactly outlined at this segment.

As stated above and still more for the segment Vlora-Elbasan-Dibra, we believe that is
understandable to assess the role and importance that it has played and still plays at
geological development and degradation of this sector and entirely all Albanides.

This concentration of geological phenomena and events, has attracted the attention
of many researchers in the field of geology, who in their studies, without stopping in
particular, are of the opinion that we are dealing with a deep and early transversal
tectonic fault, which has played an important role in the development and structuring of
Albanides on both sides of this segment.

In this article we try, in summary, to do an analysis and integration of geological facts and
events, today’s level of knowledge and concepts of global tectonics in terms of treating
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the phenomenon as a whole.

Key words: The transversal tectonic faults of Vlora-Elbasan-Diber, The dome massif of
Dumrea, regional compresure axis, eroded carbonatic formations, Patos-Verbasi, Selenica,
Kucova, Neotectonic structures
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NDERTIMI GJEOLOGO-STRUKTUROR DHE MINERALIZIMI SULFUR | VENDBURIMIT
THIRRE DHE RAJONIT PERRETH.

Gjon KAZA*, Viktor DODA*

Vendburimi i Thirrés ndodhet né pjesén
jugore té masivit té Kaptenés. Né
pikpamje strukturore ai vendoset né krahun
juglindor té antiklinalit t&¢ madh té Majés
sé Zezé. Ky vendburim lokalizohet brenda
masivit gabror, kontakton né lindje me
masivin ultrabazik té Kuksit, né perendim
kufizohet me njé pyké tektonike ultrabazike
gé shtrihet gjaté fages sé majté té lugut
té pérroit té Hebés. Né veri vendburimi
ndérpritet nga njé zoné e fuqgishme
tektonike me shtrirje subgjerésore, kurse né
jug komplikohet gjithashtu nga njé prishje
tektonike shképutése me po kété shtrirje.
Né ndértimin gjeologjik té vendburimit
marrin pjesé kryesisht shkémbinjt intruzivé
baziké. Né disa vende si né majén e Sukés
dhe pérroin e Qarrit (fig.1), ndeshen edhe
dalje té vogla intruzionesh ultramafike
(Shallo M. 1998). Kéto dalje gé takohen
brenda fushés xeherore formojne trupa té
vegjél qé ndjekin njeri-tjetrin né shtrirje né
drejtim té verilindjes. Mardhéniet e tyre
me gabrot nuk jané shumé té garta dhe pér
pasoje ka mendime té ndryshme. Autore
té ndryshem si Kallmak (1956) dhe Shallo
etj., (1970) kéto dukuri i kané konsideruar
si mbetje erozionale gjaté intrudimit té
magmés bazike. Zhadan (1959)ianekson ato
né kompleksin e gabro-peridotiteve. Vllaho
J. (1971) i konsideron si ksenolite ndérmjet
shkémbinjéve gabroide. Ndérsa Vranaj
A. (1971), kéta ultrabaziké i konsideron
si shkrirje mbetése té pasura me oliviné
e piroksen brenda shkémbinjéve baziké
(gabroré). Kodra A.(1972), kéto dukuri i
konsideron si pyka tektonike té futura mbas
konsolidimit té gabrove.

Ne i pérmbahemi mendimit se kéto dukuri
jané intruzione ultramafike brenda fushés
gabrore té futura mbas konsolidimit té
gabrove, ku mbizotérojne gabronoritet.

* Instituti i Gjeoshkencave, Tirane

Né skajin lindor té fushés xeherore takohen

gabro—piroksenitet  dhe piroksenitet,
takohen  gjithashtu lloje  shkémbore
injeksiono—metasomatike, sikurse jané

daljet e vogla né degézimin e majté té
pérroit té Hebés. Né Lakun e Lugjeve dhe
né pjesén lindore té Thirrés takohen gabro
té kuarcézuara.

Gabronoritet jané kokrrizore mesatare dhe
pérgjithésisht kané teksturé ataksite dhe né
disa raste brezore, gé jané karakteristiké pér
skajin jugor e juglindor té fushés xeherore.
Né vendburim, dhe né rajonin pér rreth
zhvillim ka tektonika rrudhosese dhe
ajo shképutese. Strukturat rrudhosése
deshifrohen nga elementét parésore
strukturor né shkémbinjt gabror. Si bazé
pér deshifrimin strukturor té vendburimit
jané konsideruar matja e elementéve
parésor strukturor si teksturat parésore
brezore, ¢arshmeria parésore si dhe seria
dajkore. Por si mé bindése jané matja e
elementeve paresor té teksturave brezore
plagjioklaz — piroksen. Ka dhe carje té tjera
gé i emértojme si dytésore té cilat kané
drejtime té ndryshme. Por zhvillim té miré
kané carjet parésore qé shtrihen paralel
breznimit té elementeve parésor strukturor
(Vranaj A, etj. 1985).

Né fushén xeherore té Thirrés béjné pjesé
njé séré strukturash si sinklinali i Thirrés,
antiklinali i pérroit té Ukés dhe sinklinali
i Gurit té Larmé, orientimi i té cilave
pérgjithésisht éshté subgjerésor deri né
verilindor me rénie relativisht té pjerrta té
krahéve.

E zhvilluar éshté dhe tektonika shképutese
e paramineralizimit, gjaté mineralizimit dhe
pas mineralizimit. Zhvillimi i késaj tektonike
komplikon né njé shkallé té madhe
ndértimin gjeologo—tektonik té vendburimit
(fig. 2,3,).

Ndértimi gjeologjik i vendburimit Thirré
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dhe i zonés béhet mé i komplikuar pér
efekt té prishjeve shképutése. Té tilla
jané prishjet shképutése té skajit verior
dhe perendimor té késaj fushe, zonat e
dobésuara tektonikisht ose carjet, népér té
cilat jané formuar trupat xeheroré, si dhe
prishjet shképutése me orjentim térthor
ndaj strukturave kryesore, me amplituda
relativisht té vogla.

Rajoniivendburimitté Thirréskarakterizohet
nga njé pérgéndrim relativisht i madh
i trupave xeherore kuarc—sulfure. Prej
tyre mé té rendésishém jané ato té veté
vendburimit té Thirrés, me damaré kuarc—
sulfure té Hebés, Lakut té Lugjeve, Lugjatés,
Gurit té larmé (Fig.1).

Kéto trupa jané pérfshiré né njé fushé
xeherore duke u mbéshtetur né ngjasimin e
tyre pér sa i pérket morfologjisé, konditave

Doda V.

té vendosjes, mardhénieve me shkémbinjté
rrethues, ndryshimeve anesore, pérbérjes
minerale etj.

Njé karakteristiké e réndésishme e kétyre
trupave xeheroré éshté vendosja e tyre
né shear-zonat qé né shumicen e rasteve
vijné né pajtim me shtrirjen e shkémbinjéve
rrethues, gjé qé na lejojné ta konsiderojmé
fushén xeherore té Thirrés té rrudhosura
me po ato rrudha sinklinale dhe antiklinale
té shkémbinjéve gabroré té pérmendur mé
lart.

Pér sa i pérket pérmasave trupat xeheroré
karakterizohen nga njé shtrirje relativisht
e madhe, deri né 500-600m e mé shumé
metra, kurse né rénie né bazé té té dhénave
té punimeve té zbulimit gjeologjik ato
ndigen deri né 300-400m. Trashésia e tyre
péson lékundje né kufij té gjéré nga disa
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Figura 1. Harta gjeologjike e vendburimit t& Thirres dhe rajonit rreth tij (sipas Shallo M. 1970,
Imami S.(1979), Kaza Gj. 1988-1990, me plotesime nga Daci A., 1979-1984, 2001)
Figure 1. Geological map of Thirra ore body . (after Shallo M. 1970, Imami S.1979, Kaza Gj. 1988-

1990, and aditions from Daci A., 1979-1984, 2001)
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deri né subgjerésore,
kané rénie té madhe,
mesatarisht 70° kurse
pér trupa té vecganté
si p.sh. Guri i Larmé
e Lugjatén trupi nr. 9,
rénia éshté mjaft e buté
(15-35°). Pér efekt té
vecorive  morfologjike
té lartpérmendura,
né trupat xeheroré
vérehen luhajtje  té
azimuteve té shtrirjes
dhe té rénies sé tyre,
o duke kaluar nganjéheré
(Trupi Nr.6) nga rénie
veriperendimore pér
né até juglindore. Kjo
morfologji komplikohet
r nga prishjet shképutése
gié qé ndonjéheré
krijon  pérshtypjen e
gabuar pér ekzistencén e
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dhjetéra cm né pjesét e hollimeve deri né
7-8 m né pjesét e fryrjeve.

Né lidhje me morfologjiné e trupave
xeheroré duhet cilésuar forma damarore-
linzore e pérgjithéshme e tyre. Veté
damarét pérbéhen nga disa thjerrza gé
kalojné nga njéra pér tek tjetra népérmjet
zonave té ngushta kloritike. Kjo gjé i takon
morfologjisé sé trupit si gjaté shtrirjes sé tij,
ashtu edhe gjaté rénies.

Karakteristiké tjetér e trupave xeheroré
éshté pérfshirja brenda tyre e “ksenoliteve”

Prroi i Qarrit

trupave paralele ose pér
ndryshimin e elementéve té shtruarjes sé
tyre.
Zakonisht kontaktet e trupave xeheroré me
shkémbinjté rrethues jané té prera. Krahas
késaj vérehen degézime té trupave kryesor,
té cilat pérfagésojné deje kuarc—sulfure
g€ ndérpresin shkémbinjt anésoré. Njé
karakteristiké dalluese e trupave té késaj
fushe xeherore éshté zhvillimi i kufizuar i
ndryshimeve anésore i shprehur kryesisht
me kloritizimin, pjesérisht me kuarcézimin

100m

Perroi i Kumbulles

013 SASTA
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Y

Figura 3. Vendburimi Thirre prerja A-A (sipas Daci A. 2001 me plotésime nga Kaza Gj.)
Figure 3. Cross section A-A of Thirra ore body (after Daci A. 2001, with aditions from Kaza Gj.)

té shkémbinjéve gabroré, shpesh té
kloritizuar. Pérgjithésisht trupat xeheroré,

e gabrove dhe né ndonjé rast edhe me
formimin e disa pikézimeve té imta dhe
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té shpérndara té kalkopiritit e piritit né
shkémbinjt gabroré prané kontaktit me
trupat xeheroré. Duhet cilésuar se kéto
ndryshime anésore jané té zhvilluara
shumé prané trupave xeheroré, duke mos
i kaluar metrat e para. Trupat xeheroré té
vendburimit té Thirrés kané njé pérbérje
minerale relativisht té komplikuar. Ato
pérbéhen kryesisht nga kuarci, pjesérisht
nga kalciti dhe kloritet dhe né ndonjé
rast edhe nga epidoti. Minerali metalor
pérbérés éshté kalkopiriti. Né sasira mé té
vogla takohet pirotina, piriti, dhe shumé mé
pak sfaleriti, arsenopiriti, e magnetiti. Prej
trupave dhe shfagjeve te ketij vendburimi
pérbérje mé té komplikuar kane trupat ne

800_

SHPJEGUES

77

Shkembinje gabrore
(gabro-gabronorite)

kuarc sulfur

kuarc-kloritike

Zona damarore paralele
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té cilat pérbéhen kryesisht nga kuarci dhe
pjesérisht nga kalkopiriti e né ndonjé rast
dhe piriti.

Tipi xeheror mé i pérhapur éshté ai kuarc—
kalkopirit, mé pak tipi klorit—kalkopirit—
piroting, kuarc—kalcit—kalkopirit dhe pér
ndonjé pjesé té kufizuar té trupave xeheroré
tipet klorit—pirit—epidot, kuarc—kalkopirit—
arsenopirit, kuarc—kalkopirit—sfalerit. (fotot
1-4)

Né pikpamje té vecorive teksturore—
strukturore, xeherorét jané gjithashtu té
komplikuar.Népérgjithésikétovecorijanénjé
pasqyrim i proceseve mineralizuése, té cilét
jané kushtézuar nga mbushja e boshllégeve
e carjeve té krijuara né shkémbinjt
gabroré si rezultat i tektonikés sé
paramineralizimit. Ky dokumentohet
nga ekzistenca e xeheroréve me
tekstura damarore, damarore—
thjerrzore, té krustifikacionit, té
druzave, me zheode, kokarde, nyjore
— rrjetore. Duhet cilésuar gjithashtu
prania e xeheroréve me teksturé
té ¢imentimit (copra kloritike té
gimentuara nga masa kuarc—sulfide),
klastike, brekgiore(e copétimit
té shogérimeve minerale mé té
heréshme dhe i cimentimit té coprave
té tyre nga shogérimet minerale mé
té vonéshme, kryesisht kuarcore ose
kalcit—piritore). Krahas késaj vérehen
ndérprerje té masés xeherore ose té
damaréve xeheroré kuarc—sulfur nga
damaré mé té vonshém kuarcoré ose
kalciti.

Nga strukturat mé tipike jané ato
kokrrizore (idiomorfokokrrizore,
allotriomorfokokrrizore, dhémbézore,
radialorrézore), korozionale (skeletore,
relikte, unazore, grafike e subgrafike),
kristaloblastike (ndértimi polisintetik
i binjakéve, strukturat pojkilite té
ndarjes sé solucioneve té ngurta si ato
emulsionale, dhe si yje (Foto).
Shqyrtimi i raporteve moshore
ndérmjet agregateve minerale

Trup xeheror damaror

Figura 4. Trupi nr. 1. Vendburimi Thirre profili I-|

dhe ndérmjet kokrrizave minerale,
pérbérése té kétyre té fundit, ka cuar
né pérfundimin se mineralizimi éshté

Figure 4. Mineralized body nr 1, Thirra ore body, cross zhvilluar né disa stade, pérgjithésisht

section 1-1

Gurin e Larmé edhe shfagjet e mineralizuara
si ajo e Hebes, Lugjatés, Lakut té Lugjeve

né dy dhe né ndonjé rast né tre ose né
njé stad. Késhtu mineralizimi i vendburimit
té Thirrés, Gurit té Larmé éshté formuar
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Foto1. Tipi kuarc — kalkopirit, dhe klorit
- kalkopirit - pirotine

Foto 2. Tipi kuarc — kalkopirit.
né tre stade, ai i Hebés e i shfagjeve té
mineralizuara té pjesés juglindore, éshté
formuar né dy stade, ndérsa mineralizimi
i Lugjatés, i Lakut té Lugjeve me njé stad.

Shogérimet paragjenetike (té renditura
sipas radhés sé formimit) jané klorit—
kuarc—pirit—pirotiné—kalkopirit; kuarc—
arsenopirit—kalkopirit—sfalerit-pirit—klorit;
dhe kuarc—kalkopirit—pirit (epidot)—kalcit.
Kéto shogérime né ményré té ploté jané
té zhvilluara né vendburimin e Thirrés
dhe deri diku né até té Gurit té larmé,
kurse pér shfagjet e tjera té mineralizuara
jané karakteristike njé ose dy shogérimet
minerale paragjenetike té fundit dhe
kéto jo plotésisht, me té gjitha mineralet
e sipérshénuar. Késhtu pér Heben éshté
karakteristiké shoqgérime minerale kuarc-
(pirit)—kalkopirit dhe ai i thjeshté kuarc,
pér Lugjatén vetém shogérimi mineral
kuarc—pirit—kalkopirit—(sfalerit), pér Lakun

Foto3. Tipi kuarc — kalkopirit dhe kuarc
— kalkopirit - arsenopirit

oto 4. Tipi kuarc — kalcit — kalkopirit dhe kuarc
— kalkopirit — sfalerit.

e Lugjeve ai kuarc—kalkopirit—(pirit—epidot),
té Thirrés shogérimi mineral klorit—pirit—
epidot—kalcit.

Nga té dhénat e parashtruara mé lart, me
gjithé dallimet e pjeséshme té shfagjeve
té mineralizuara té fushés xeherore né
shqyrtim, del se ato karakterizohen nga
vecori té pérgjithshme té pérbashkéta,
té kushtézuara nga e njéjta veprimtari
hidrotermale, e lidhur me té njéjtén vatér
magmatike. Dallimet e pérmendura mé lart
nuk mund té shérbejné si argument pér té
mos i paré kéto shfagje té mineralizuara
si njé e téré, té bashkuara me njé fushé
xeherore, pér arsye se ato jané rrjedhim
i evolucionit té vegorive fiziko—kimike té
solucioneve mineralizuese né kohé dhe né
hapésiré. Njégjé etillé mundtéilustrohetme
karakteristikat mineralogjike té xeheroréve
té trupit Nr.6 té pérroit té Ukés. Kétu pjesét
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e vecanta té té njejtit trup xeheroré, gé u
pérkasinhorizonteveténdryshme, pérbéhen
nga shogérime minerale paragjenetike té
ndryshme, té formuara né stade jo té njejté
mineralizimi. Vende-vende shogérimet
minerale mé té vonéshme mbulojné, duke
ndérpreré, koroduar dhe gimentuar, ato
mé té heréshmit, gjé gé ka kushtézuar
praniné né té njéjten pjesé té trupit té
disa shogérimeve minerale paragjenetike,
me vecori teksturoro—strukturore té
komplikuara.
Pér sa i pérket vendosjes hapésinore té
trupave xeherorg, ata nuk i pérkasin vetém
njé horizonti té caktuar té shkémbinjéve
gabroré, por pérfagésojné njé seri trupash
paralel té vendosur né njé brez potent
té kétyre shkémbinjéve. Ky brez mund ti
pérkasé pjeséve té poshtme — té mesme
deri té mesme té prerjes sé masivit gabroré
té Kaptinés. Né raport njeri me tjetrin
trupat xeheroré kané njé vendosje té tillé:
ka mundési gé trupat xeheroré té pérroit té
Ukés (6,7), té pérroit té Kumbullés (1,2) ti
pérkasin niveleve té thella pra lokalizohen
ne gabro shtresore, ndérsa trupat xeheroré
té Gurit té Larmé, Lakut té Lugjve, Lugjatés,
tu pérkasin niveleve mé té sipérme té kétij
brezi, gabrove izotropike.
te

Vegorite teksturoro-strukturore

xeheroreve.

Kéto vecgori jané evidentuar bazuar né té
dhénat fushore dhe studimet né mikroskop,
nga té dhénat e shumta té studimeve té
méparshme rezulton se:

Xeheroret kuarc-sulfure té vendburimit
jané heterogjen, gjé qé kushtézohet nga
alternimi i agregateve mineral me vecori
teksturoro-strukturore dhe pérbérje
minerale té ndryshme. Vetém ne raste te
vecanta, dhe kjo vetem ne pamje té jashme
xeheroret kané teksture homogjene. Kétu
nga grupet gjenetike permendim até té
mbushjes sé boshllegeve té shkémbinjéve,
ndérsa si tipe morfologjike até me pikzime
uniforme dhe masive.

Teksturat me pikzime uniforme
karakterizohen nga vendosja e pikzimeve
té kalkopiritit, me madhesi 1-5mm né
masén e kuarcit né njé ményre pak a shume
uniforme. Pér agregatin mineral téé dhéné
éshté karakteristike struktura kokrrizore

Doda V.

hipidiomorfe, e kushtézuar nga gérshetimi
i kokrrizave idiomorfe té kuarcit me até
ksenomorfe té kalkopiritit.

Tekstura masive duhet théne se ajo duket
e tille vetém né pamjen makroskopike
té xeheroreve, kurse nga vrojtimet
mikroskopike rezultojne vecori té shumta
mikroteksturale, pra kemi té bé&me me
gérshetim agregatesh me ndértim dhe
pérbérje té ndryshme té formuar né
ményre té herepasheréshme ku mineralet
meé té rinj ndérpresin dhe korodojne ata me
te hereshmit.

Disa raste te veganta té teksures masive
jané thjeshte masa kuarcore si né trupin e
Majes se Mjegulles, Guri i Larme né Lashte
etj. Per sai pérket tekstures heterogjene ato
kane njé larmi té madhe grupesh gjenetike,
morfologjike dhe llojesh té kétyre té fundit.
Nga grupet gjenetike té teksturave dhe
strukturave mbizotérojne ato parésore,
kurse ato dytésore jane mjaft te kufizuara.
Teksturat paresore krijohen nga proceset e
mbushjes sé boshllegeve me Iénde xeherore
dhe jo xeherore, dhe pjesérisht ato té
zévéndésimit metasomatik. Nga teksturat
dytésore pérmendim ato té krijuara nga
metamorfizmi i xeheroreve dhe nga alterimi

i tyre.
Nga teksturat parésore té mbushjes
sé boshllegeve takohen kéto grupe

morfologjike dhe morfogjenetike: thjesht
heterogjene (llojet mé pikzime dhe njollore),
té zgjatura (llojet brezore té krustifikacionit,
thjerrzore, damarore, nyjore dhe druzore),
klastike (lloji brekgioz) té ¢imentimit
(kokarde). Nga teksturat e zevéndésimit
metasomatik té damaréve me xeheror
takohen ato thjesht heterogjene (njollore,
me pikzime) té zgjatura (damarore nyjore),
dhe korrozionale (skeletore, unazore
nyjore, relikte, rrjetore, grafike, subgrafike).
Per sa i perket strukturave sipas grupeve
gjenetike té teksturave takohen kéto grupe
morfologjike : kokrrizore (llojet morfologjike,
idiomorfe, dhembézore, radialorrézore,
hipidiomorfokokrrizore alotriomorfe,
me pamje porfire, pojkilitike, grafike
dhe subgrafike), korrozionale (skeletore,
relikte, grafike, subgrafike); metakokrrizore
(idiomorfometakokrrizore, skeletore,
allotriomorfometakokrrizore), (foto).

Nga teksturat sekondare té metamorfizmit
té xeheroreve pérmendim ato brezore
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me pamje gneisore, thjerrzore, shistoze
dhe brekgioze, ndérsa nga strukturat ato
kristaloblastike (thjesht kristaloblastike-
idiomorfoblastike, blastike e orjentuar;
té ndarjes sé solucioneve té ngurta—
emulsionale, rrjetore, subgrafike, nyjore,
copezore-porfiroblastike, copézore).

Pér xeherorét kuarc-sulfure jané
karakteristike makroteksturat damarore,
brezore dhe brekgioze, (foto.).
Makrotekstura damarore éshté formuar
nga mbushja e té carave té shkémbinjéve
gabror prej |Iéndés minerale té depozituar
nga solucionet hidrotermale gé shprehet
me formén damarore té trupave xeherore
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kuarc-sulfure né té carat e shkémbinjéve
gabrore.Té tillé tekstura kemi né shfagjen
e mineralizuar né Lugjate, Hebe etj.(shih
fotot).

Makrotekstura brekcioze karakterizohet
nga kapérthimi dhe ¢imentimi i coprave té
shkémbinjeve gabror té ndryshuar deri né
kloritike nga Iénda xeherore kuarc-sulfure.
Né disa prej tyre vérehen kuarcézime dhe
vecime njolloro-nyjore e pikézime sulfure
kryesisht kalkopirit-pirit-pirotine. Té tilla
kemi né trupat e vendburimit Thirre.

Duhet té theksojme se né trupat e
vendburimit dhe shfagjet e mineralizuara
né rajonin pérreth tij jané karakteristike
teksturat damarore té cilat sipas
ményres sé gérshetimit té agregateve
minerale té ndryshém jané thjesht
damarore, rrjetore dhe brezore. Duke
pérjashtuarteksturatépérfshiranéllojet
e krustifikacionit, brezore dhe druzore,
té tjerat karakterizohen nga ndérprerja
e masés sé shkémbit té kloritizuar,
ose deri né kloritike nga damare ose
deje sulfure dhe kuarc-sulfure, si dhe
nga nderprerja e vegimeve xeherore
me té hershme nga damare ose deje
xeherore mé té vonshém. Pér rastin
e paré kemi ndérprerje té gabrove té
kloritizuara nga damare kuarc-sulfure
(kalkopirit) dhe té kalkopirit-pirotines
gé éshté takuar né xeheroret e trupit
6°. Pér rastin e dyté deje té kalcit—
piritit (trupi 6, 7¢, 1, 8/A) ndérpresin
xeherorin  kompakt kryesisht me
kalkopirit, damare kuarci me strukture
dhembezore nderpresin damaret e
kuarc-kalkopiritit (trupi 6), deje kuarci
ndérpresin masén e xeherorit kuarc-
kalkopirit-pirit (Guri i Larme) e raste té
tjera. Mjaft e pérhapur dhe interesante

SHPJEGUES
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% kuarc-kloritike
_~] Tektonike

650

kuarc sulfur

600

Shkembinje gabrore
(gabro-gabronorite)
Trup xeheror damaror

Zona damarore paralele

jane edhe xeheroret me teksture
damarore-brezore. Kjo kushtezohet
nga vendosja paralele e disa damareve
kuarc-sulfide gé jané formuar nga
depozitimi i |éndés minerale prej

Figura 5. Trupi nr. 6¢, Vendburimi Thirre profili |-l solucioneve hidrotermale né disa té

Figure 5. Mineralized body nr 6¢, Thirra ore
body, cross section 1-1

(shih fotot).
Makrotekstura  brezore  karakterizohet

cara paralele ose pothuajse paralele,
té tille xeherore jané karakteristikere
per Heben etj. Eshté pér tu cilésuar se
nganjéheré damaré kuarc-sulfide e thjeshte
kuarcore té vendosur paralelisht njéri ndaj

nga vendosja e disa damaréve paralel ose tjetrit, nuk jané formuar njékohésisht, té
pothuajse paralele té pérbére nga xeherore tillé kemi né Hebe, Thirre etj (shih fotot 5-

67



Kaza Gj.,

10).

Tekstura e  krustifikacionit i perket
xeheroreve té formuar nga depozitimi i
Iéndes minerale né forme brezash paralele,
té vendosura né dy faget e té carave. Brezat
gé kembehen njeri me tjetrin pérbéhen
nga agregate minerale té ndryshme. Kéto
tekstura jané karakteristike kryesisht
pér xeherorét e Hebes dhe me pak té
Thirrés, Lakut té Lugjeve e Lugjatés. Né
vendburimin e Thirrés né pérroin e Ukés,
jané takuar xeheroré kuarc-kalkopirit-
arsenopirit-sfalerit me ndértim té tillé: né
pjesét anésore té damarit vendoset njé
brez i hollé kuarci qé kalon né até kuarc-
kalkopirit-sfalerit-arsenopirit, ndérsa né
pjesén gendrore vendoset kuarc pothuajse
pa mineralizim sulfid. Rasti i damaréve me
teksture krustifikacioni asimetrik &shté
vérejtur né xeheroret e Lakut té Lugjeve.
Kétu né fagen e damarit vendoset kuarc qé
kalon né kuarc me njolléza kalkopiriti dhe
pérfundon me druze kuarci. Nganjéheré
brezat jané té pérkulur dhe si rrjedhim
individet dhembézore té kuarcit kané njé
vendosje radialorrezore. Né disa trupa
té vendburimit dhe shfagjeve pérreth
takohen xeherore me tekstura heterogjene
té mbushjes sé boshllegeve si p.sh. me
pikézime dhe njollore. Kéto kushtézohen
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kalkopiritit kané trajta té ¢rregullta njollore-

nyjore meqenése agregatet e tij vendosen
ndérmjet kokrrizave té kuarcit. Nganjéhere
tekstura njollore-nyjore éshté karakteristike
edhe pér xeheroret kompakt te pirrotine-
kalkopiritit ku né masén e pirotinés
pérmbahen njolla-nyje kalkopiriti duke pasur
késhtu strukturé hipidiomorfokokrrizore.
Per teksturat copézore dhe té gimentimit
jane karakteristike llojet brekciore, té
c¢imentimit dhe kokarde. Si shembuj té
kétyre pérmendim xeheroret e pérbére
nga masa e kuarc-kalkopiritit apo edhe me
pirotine, né té cilén jané ¢imentuar copra
kloritike apo klorito-amfibolike (Laku i
lugjeve, Sangu etj). Né vendburim takohen
xeherore me teksture brekcioze dhe té
¢cimentimit té kushtézuara nga ¢cimentimi i
coprave té kuarcit té tymosur nga masa e
kalkopiritit-pirit-pirotinés. Tekstura kokarde
kushtézohet nga ¢imentimi i coprave
kloritike prej masés kuarc-sulfide ku té
parat jane rrethuar nga unaza kuarci dhe
kalkopiriti, g& ndérthuren njéra me tjetrén.
Né to vendosja e individeve té kuarcit éshté
radialorrezore. Nga vrojtimet mikroskopike
rezultojné mikrotekstura brekgioze dhe
té cimentimit té agregateve kokrrizore té
kuarcit nga piriti dhe kalkopiriti te piritit nga
kalkopiriti, ose nga kuarci i mévonshém, nga

Nr. R. Trupi Elementét dhe komponentét kryesoré

Nr. Cu Co sio, Fe,0, | AlLO, CaO MgO S Tio,
1 6° 0.01 51.62 21.68 | 9.15 1.70 20.04 0.74 Ska
2 1 0.005 | 38.18 13.6 37.05 7.0 14.32 3.95 0.2

Foto 5. Tekstura damarore

nga vendosja e pikézimeve sidomos té
kalkopiritit (dhe mé rrallé e pirotinés)
né masén e kuarcit. Shpesh vecimet e

Foto 6. Tekstura radialo rrezore

kalcit, pirotina, té kobaltinés, arsenopiritit
nga kalkopiriti. Kemi dhe mikrotekstura
nyjore té korrodimit té agregateve
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Foto 9. Tekstura.e‘gimentimit, brekgioze klastike.
kokrrizore té piritit, arsenopiritit, pirrotinés
nga kalkopiriti, mikrotekstura dejézore dhe
penjézore té zevendésimit té pirrotines nga
piriti, korrodimi i kristaleve té arsenopiritit
nga kloritet.Teksturat sekondare jané té
zhvilluara dobét dhe karakterizohen nga
metamorfizmi dhe alterimi. Né vendburimin
e Thirrés vérehen raste té teksturave
shistoze té rrudhosura té xeheroreve
kalcit-kalkopirit-pirit (teksturé thjerrézore-
shistoze e xeherorit ku jané karakteristike
strukturat kristaloblastike té orientuara té
agregateve té kalkopiritit). Né strukturat e
formuara nga metamorfizmi kétu mund té
permendim ato té ndarjes sé solucioneve
té ngurta si té tilla jané vérejtur strukturat:
emulsionale té pikézave shume té imta
té kalkopiritit té vendosura né kokrrizat
e sfaleritit dhe e kundérta, duke patur
njé rregullaritet shpérndarje sipas disa
drejtimeve té caktuara.

Karakteristikat e pérbashkéta pér té gjithé
trupat xeherore té vendburimit té Thirrés.

1. Format e trupave jané damarore mjaft
té zgjatura té shoqéruara me fryerje dhe
hollime si gjaté shtrirjes dhe gjaté rénies

Ndértimi gjeologo—strukturor dhe mineralizimi sulfur i vendburimit thirré dhe rajonit pérreth.
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Foto 10. Mikrotekstura pejzore e dejzore
g€ u japin trupave karakter linzor. Kalimi
nga njé linzé né tjetrén béhet népérmjet
njé “filli” udhéhegés zone e kloritizuar gé
mund té shérbej pér gjetjen né vazhdim té
njéra-tjetrés té linzave xeherore. Pérmasat
e linzave né shtrirje dhe rénie lévizin nga
20-50 deri 200m. Kéto permasa zakonisht
jané mé té médha né shtrirje sesa né rénie.
2. Trupat xeheror jo gjithnjé ruajné té njejtin
azimut shtrirje dhe rénie. Po ashtu ata
pésojné hollime si gjaté shtrirjes ashtu edhe
gjaté rénies. Kjo kérkon kujdes té veganté
pér orientimin e punimeve té zbulimit.

3. Shtrirja e pérgjithéshme e trupave éshté
verilindore dhe pérputhet me drejtimin
e shear zonave né té cilat éshté lokalizuar
mineralizimi. Pérsa u takon mardhénieve té
trupave xeheroré me shkémbinjté rrethues,
mund té themi se té gjithé kané té njéjtin
karakter.

4. Kalimet nga trupi xeherore pér né
shkémbinjté rrethues né shumicén e
rasteve béhet népérmjet njé brezi kloritik
me trashési té vogél qé léviz nga disa cm né
10-20cm.

Duke kaluar nga trupi xeheror pér né
shkémbinjte rrethues, shpesh heré kemi té
bé&jme me zona té ndryshuara (né pérgjithési
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téamfibolitizuaradhekloritizuara). Trashésia
e zonés sé ndryshuar éshté e ndryshme dhe

Doda V.
(Si0,) kemi njé korelacion té drejté. N& kéto
raste kur kemi shmangie nga kjo, dmth, me

Mineralet Mineralet xeheroré Minerale damaroré
Sulfidé Ekzogjené (jometalor)
Kryesoré Kalkopiriti, piriti, pirotina Hidroksidet e hekurit Kuarci, kloriti
Dytésoré Hematiti,arsenopiriti, | Kovelina,borniti,azuriti, | Kalciti, epidoti.
sfaleriti,magnetiti, kobaltina. kalkozina

|éviz nga 2—3m né 20m. Karakteristike éshté
se trashésia e zonés sé ndryshuar éshté mé
e madhe né krahun e varur té trupit xeheror
sesa né até té shtruar. Duke u larguar nga
zona e ndryshuar, vérejmé ndérthurje té
shkémbinjéve té ndryshuar me shkémbinjté
gabroidé té freskét deri sa té kalohet né
shkémbinj krejtésisht té freskét.

Karakteri i shpérndarjes sé elementeve
dhe komponentéve kryesoré

Né trupat xeheror té vendburimit té Thirrés
si element kryesor xeheror éshté Cu, por
krahas kétij elementi edhe Co e S jané né
sasira té konsiderueshme. Pérmbajtja e SiO,
éshté e larté né kéta trupa. Kur bakri éshté
dérguar direkt né shkrirje, SiO2 shérbéhet si
flus gjaté procesit té shkrirjes, po ashtu edhe
kalciti gé pérmbahet shpesh heré né sasira
té konsiderueshme éshté i dobishém gjaté
procesit té shkrirjes. Po ashtu gjaté shkrirjes
sé bakrit (pa e pasuruar) pozitivisht ndikojne
edhe AL O, dhe MgO. Si element i démshém
paragitet As qé lidhet me arsenopiritin,
por ky paragitet me sasira shumé té vogla,
késhtu gé efektet e tij té démshme nuk
merren parasysh. Xeherorét me pérmbajtje
mbi 50% SiO, i konsiderojmé té tipit kuarc—
sulfure, kurse ato me pérmbajtje mé té ulét
i konsiderojmé klorit—sulfure. Né& ményré
té pérmbledhur, pérmbajtjet mesatare té
komponentéve kryesoré pér trupat, jepen
né tabelén e méposhtme. (Rezultatet jané
marré nga analizat grupore).

Njé studim té hollésishém né drejtim té
karakterit té shpérndarjes sé elementéve
dhe komponentéve kryesor pér té gjithé
trupat e vendburimit éshté béré né raportin
gjeologjik (Bajo I., Konomi N. 1967, si dhe
ne raportin e fundit viti 1992). Dhe nga ky
studim jané vérejtur disa karakteristika
kryesore ku po pérmendim vetém disa prej
tyre:

1. Vihet re se ndérmjet sulfureve dhe kuarcit

shtimin e SiO, dhe uljen e sulfureve, kjo
mospérputhje vjen nga shtimi i kuarcit té
gjeneracionit té dyté (kuarc qumeéshtor) qé
paragitet pothuaj steril ose me shumé pak
mineralizim.

2. Vihet re gjithashtu njé korelacion i drejté
ndérmjet Co dhe piritit, gjé qé pérputhet
dhe me té dhénat mineralogjike.

Pér sa i takon karakterit té shpérndarjes sé
Cu né trupat xeheror té vendburimit, del
se kurba e ndértuar mbi bazén e analizave
paraqitet me asimetri té majté qéipérgjigjet
shpérndarjes heterogjene té komponentit
Cu.

Pér trupin Nr.1 keoficenti i variacionit pér
trashési Vm%=90.8% ndérsa keoficenti i
variacionit pér pérmbajtje Vc%=101.4.

Pér trupin 6°, Vm=114%, Vc=40.8%. Sikurse
shihet pérsa i pérket pérmbajtjes dhe
trashésisé kemi nje heterogjenitet.

Karakteristikat mineralogjike té xeheroréve
kuarc-sulfur

Né lidhje me kété problem éshté béré studim
i detajuar (Cina A.1969).Vrojtimet e béra
né njé séré anshlifesh t& marra né trupa té
ndryshém té vendburimit pér pércaktimin
e ndértimit tekstural té xeheroréve,
vecorité strukturale, pércaktimin e radhés
sé formimit té mineraleve, gjeneracioneve
dhe stadeve té mineralizimit, si dhe nga
studimet e mévonshme nga autore té tjeré
kane evidentuar disa karakteristika si mé
poshté.

Pérbérja minerale dhe tipet e xeheroréve.
a. Pérbérja minerale. Pér té gjithé
trupat si mineral jo metalor (damaroré né
vendburimin e Thirrés) éshté kuarci dhe
kloriti, dhe me pakicé takohet kalciti dhe
epidoti (deri né 92%). Si minerale mé té
réndésishém metaloré paraqiten kalkopiriti,
piriti dhe pirotina.

Né trupa té vecanté dhe né sasira té vogla
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takohen magnetiti, hematiti, sfaleriti,
arsenopiriti, kobaltina. Nga mineralet gé
rrjiedhin si rezultat i veprimit té proceseve
ekzogjene takohen hidroksidet e hekurit,
mallahiti, kovelina, kalkozina,azuriti, borniti,
por mé shpesh nga kéto takohen hidroksidet
e hekurit dhe mallahiti.

Kalkopiriti: Ky éshté pérbérési kryesoré
i cili pércakton dhe vlerén industriale té
xeheroréve. Né sasira té ndryshme ai
ndodhet né té gjithé trupat xeheroré dhe
pérmbahet né masén rreth 10%. Né ato
trupa ku kemi kuarc quméshtor(kuarci
i gjeneracionit té dyté) pérmbajtja e
kalkopiritit ulet. (Lugjaté, Laku i Lugjve,
etj).

Piriti: Takohet pothuajse gjithmoné né
bashkéshogérim me kalkopiritin. Si sasi
ai pérmbahet né sasira mé té vogla se
kalkopiriti por takohet né té gjithé trupat.
Mé shumé takohet né pjesen verilindore,
Lugjaté, Guri i Larmé.

Pirotina: Né krahasim me dy mineralet e
mésipérm, kjo ka pérhapje mé té kufizuar.
Takohet né pjesé té ndryshme té trupave
xeheroré né shtrirje, po ashtu edhe né
rénie. Karakteristiké éshté pér Petogin.
Pérmbajtja |éviz né pjesé té ndryshme
té trupave 5 — 10%. Ndérsa pérmbajtja e
pirotinés rritet né xeheroré masive dhe
shogérohet né sasira té vogla piriti, kuarci
me kalkopirit.

Mineralet e tjeré metaloré pérmbajné
sasira té vogla gé shpesh nuk mund té
shikohen makroskopikisht. Késhtu mundet
té pérmendim hematitin, mushketovitin,m
agnetitin, sfaleritin, arsenopiritin. Po ashtu
mallahiti, azuriti, borniti, kovelina,kalkozina,
si minerale sekondare takohen me pakicé.
Kuarci: Né tipin e mineralizimit kuarc—sulfur
paragqitet si pérbérési kryesorixeherorit dhe
pérmbajtja e tij shkon deri né 95%, kurse né
xeherorin e tipit klorit — sulfur pérmbajtja e
tij shkon deri né 15%.

Kuarci éshté karakteristik pér té gjithé
trupat xeheroré, por né pjesé té ndryshme
té trupave(shtrirje dhe rénie) ky ja le vendin
kloritit pérmbajtje té larté kuarci kané
trupat kryesore.

Kloritet: Jané pérbérésit kryesoré té trupave
xeheroré mbas kuarcit. Né disa trupa
ato pothuajse ndértojné gjithe damarin
xeheror, po ashtu edhe pér pjesé té veganta
té trupave.

Kalciti: Takohet pothuajse né té gjithe trupat
xeheroré por né sasira té vogla. Ka raste qé
takohet edhe né sasira té konsiderueshme.
Epidoti: Ka pérhapje té kufizuar né xeherorét
e vendburimit, arakteristiké éshté pér trupa
te vecante.

Né tabelén e méposhtme jepet pérbérja
minerale né formé té pérmbledhur.

b. Tipet e xeheroréve. Trupat xeheroré té
vendburimit té Thirrés kané njé pérhapje
té larmishme dhe pérbérje té komplikuar
mineralogjike, késhtu né té njejtin trup
mundet té dallohen tipe(lloje) té ndryshme
xeherore.

Ndarja e xeheroréve né tipe éshté béré duke
patur parasysh pérmbajtjen qé predominon
nga pérbérésit jo metaloré, kuarc, klorit,
kalcit,ose té predominimit té njerit mineral
né krahasim me tjetrin.

1Tipi kuarc—sulfid: Ky tip mbizotron né
xeherorét e vendburimit.

Masén kryesore té xeherorit e pérbén
kuarci i shogéruar me mineralin sulfur ose
pa mineralizim(kur éshté kuarc quméshtor)
apo me pikzime té rralla sulfuresh. Né saj
té mbizotérimit té njérit apo tjetrit mineral
mund té dallojmé kéto nén tipe:

a. Kuarc—kalkopirit.

b. Kuarc—kalkopirit—pirit.

c. Kuarc—kalkopirit—pirit—pirotiné.

2.Tipi klorit—sulfur. Né kété tip xeherori,
masén kryesore mbi 50% e pérbén kloriti.
Té njejtét nén tipe si mé sipér dallojmé
edhe ne kete tip:

a. Klorit—kalkopirit.

b. Klorit—kalkopirit—pirit.

c. Klorit—kalkopirit—pirit—pirotiné.

Kur né té dy tipet marrin pjesé kuarci dhe
kloriti, kemi keto kombinime:

a. Kuarc—klorit—sulfur.

b. Klorit—=kuarc—sulfur.

Tipet xeherore té pérmendura mé sipér
jané karakteristiké pothuajse pér pjesén mé
té madhe té trupave.

Tipi kloritik pothuajse gjithmoné ndérton
pjesét kalimtare (lidhése) nga njéra linzé
tek tjetra. Vendburimi i Thirres perbehet
nga nje sere trupash xeherore damarore
kuarc-sulfure, té lokalizuar ne gabro-
gabronoritet, afersisht paralel njeri tjetrit.
Bazuar ne ngjashmérine e tyre pérsa i
pérket morfologjisé, kushteve té vendosjes,
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marrédhénieve me shkémbinjte rrethues,
ndryshimeve anésore dhe pérbérjes
minerale e elementare, ato jané pérfshire
né njé fushe té vetme xeherore. Sipas
(Shallo etj. 1970), ky brez potent i vendosjes
sé trupave xeherore, mund t’'i pérkasé
pjeséve té poshtme- mesme deri t€ mesme
té prerjes sé masivit gabror té Kaptenés.
Damarét kuarc-sulfure té vendburimit té
Thirrés karakterizohen nga géndrueshmeéria
né shtrirje dhe né rénie. Ata pérbéhen nga
disathjerréza (fryrje) té ngjashme me hallkat
e njé zinxhiri qé lidhen me njéra-tjetrén
népermjet zonave té ngushta kloritike.
Trupat xeherore ndigen né shtrirje nga 20-
30 m., deri né 800-900 m. dhe né rénie 200-
300 m. Trashésia e tyre varion nga disa cm
deri né 7-8 m, e rrallé mé shume.
Nga vrojtimet siperfagesore, té dhenat
e punimeve té kerkim-zbulimit dhe ato
té shfrytezimit t& minieres (Aleksi 1972;
Imami 1979; Daci 1979-1985; Jauri 1985,
1986; Kaza 1987, 1988-1992), rezulton se
trupat xeherore té vendburimit té Thirres,
karakterizohen nga:

e Shtrirje e pérgjithéshme verilindore
paralel me akset e rrudhave té
shkémbinjeve rrethues dhe rénie e forté
70-80°, juglindore ose veriperendimore.
Sipas rénies trupat xeherore presin
strukturén e rrudhosur té shkémbinjeve
rrethues (Aleksi 1972; Imami 1979; Daci
1979-1985).
Né disa raste vérehen degézime té
trupave xeherore, ondulime né shtrirje
dhe rénie.
Kontaktet e trupave xeherore me
shkémbinjte rrethues jané té garta dhe
té prera. Ato shogérohen me zona té
ngushta kloritike, me trashési né anén e
shtruar disa cm dhe né anén e varur deri
ne 20-30 cm e mé shumé.
e Né trupat xeherore takohen gabro té
kloritizuara deri né klorite.

Pérbérja minerale e trupave xeherore té
vendburimit té Thirrés éshté:

Mineralet xeherore kryesore jane:
kalkopiriti, piriti dhe pirotina, né sasira té
vogla né disa trupa takohen dhe hematiti,
magnetiti, arsenopiriti,  sfaleriti  dhe
kobaltina.

Minerale jo xeherore jané: kuarci, kloriti, né

Doda V.

trupa té veganté kalciti dhe epidoti.

Nga mineralet ekzogjene ndeshen
hidroksidet e hekurit dhe rrallé mallahiti,
kovelina, borniti, azuriti dhe kalkozina.
Dallohen disa  shogérime  minerale
kryesore:

1. Shoqgérimi pirit-kalkopirit, &éshté mé pak
i pérhapur, dhe né disa raste ndérton pjesé
té vecanta té trupave xeherore.

2. Kalkopirit-pirit-pirotine, éshté shoqgérimi
mé i zakonshem né vendburimin e Thirrés
dhe takohet pothuajse né té gjithé trupat
xeherore.

Shoqgérimi kalkopirit-pirit-pirotine, takohet
né trupat xeherore té Pérroit té Ukés si dhe
né shfagjet xeherore té Sholthit, Petocit
etj.

Vegorite teksturale dhe strukturale té
xeheroréve déshmojné pér formimin
e xeheroréve né rrugén e mbushjes sé
boshllégeve, sidhe né rrugén e zévendésimit
metasomatik. Vérehen makroteksturat
damarore, damarore-thjerrezore, brezore,
brekgiore, druzore dhe e krustifikacionit
si dhe tekstura me pikézime, kalkopirit-
pirit, té shpérndara né masén e kuarcit,
karakteristike pér trupa apo pjesé té
vecanta té trupave xeherore me pérbérje
kryesisht kuarcore. Strukturat mé tipike
jane: Kokrrizore, alotromorfo-kokrrizore,
dhémbézore, radialorezore, skeletore,
relikte, unazore, grafike e subgrafike si dhe
struktura e ndarjes sé solucioneve té ngurta
kalkopirit-sfalerit.

Gjeneza e vendburimit

Pérsaitakon gjenezés sé mineralizimit kuarc-
sulfur té vendburimit Thirre (Aleksi V.1972,
Shallo M. etj 1970; Imami S. 1979; Daci
A. 1984; Kaza Gj. 1992) jané té mendimit
se damarét kuarc-sulfur jané formuar
si rezultat i prurjes sé Iéndés xeherore
népérmjet solucioneve hidrotermale té
pasura me SiO, dhe elemente té tjeré
té shperlare nga shkembinj mesatare.
Hidroterma gjaté kalimit neper shkembinjte
gabroide, eshte pasuruar me elementé té
tjeré si Co, Mg, Fe, té cilét marrin pjesé né
formimin e mineraleve té tjeré damaroré si
kalciti, kloritit, pirit dhe pirotina.

Mbi bazén e studimeve mineralogjike té
xeheroréve, rezulton se minerale té tillé si
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kuarci, piriti etj. i pérkasin dy gjeneracioneve
(Cina A. 1977). Késhtu kuarci gri éshté i
gjeneracionit mé té hershém se kuarci
quméshtor dhe mineralizimi vérehet té
lidhet pikérisht me kuarcin ngjyré gri (ose
sic e quajmé ne “kuarc i tymosur”), kurse
me kuarcin quméshtor nuk lidhet ose lidhet
fare pak mineralizim.

Mesa duket edhe ngjyra gri e kuarcit i
dedikohet mikroinkluzioneve te amfibolit,
pirirtit, pirotines etj.,, pra e mineraleve
metalore. Sic duket ne kete kuarc ndodhen
edhe mikroinkluzionet e arit, i cili ndonese
nuk dallohet shpesh ne mikroskop, eshte i
pranishem ne analizat kimike te xeherorit.
Gjithashtu ndértimi zonal i xeheroréve
(breza kuarci-sulfid qé& ndérthuren me
breza kuarci quméshtor pa mineralizim etj.)
déshmon se depozitimi i |léndés xehrore nga
solucionet hidrotermale ka patur karakter
té diferencuar dhe pulsiv. Diferencimi i tillé
vihet re edhe né drejtimin vertikal, gjé gé
shprehet me njé faré zonaliteti hipogjen té
mineralizimit.

Vihet re se né pjesét e sipérme predominon
kuarci i gjeneracionit té dyté, ndérsa
horizontet mé té thella ndértohen nga kuarc
i gjeneracionit té paré me mineralizim sulfur.
Késhtu psh, trupat e Lugjatés, Laku i Lugjeve,
LakuiThive, GuriilLarmé, gé zéné nivelet mé
té sipérme, pérbéhen kryesisht nga kuarc i
gjeneracionit té dyté, paragiten pa ose me
mineralizim té varfér. Mesa duket ngarkesa
kryesore metalogjenike eshte leshuar
nga hidrotema ne momentet fillestare te
ftohjes. Ndersa me vone, ne temperatura te
uleta, depozitohet vetem kuarci qumeshtor
dhe shume pak mineralizim sulfur. Kjo ligjési
ka rendési té madhe né orientimin e sakte
te punimeve té kérkim—zbulimit té trupave
xeheror industrial duke u nisur nga nivele té
ndryshme té prerjes.

Pér sa i takon temperaturés sé formimit té
mineralizimit qe ka dhene kete venburim
(duke u bazuar edhe ne bashkéshogérimet
minerale) mendohet se éshté formuar
nga solucione hidrotermale, kryesisht té
tempraturave mesatare (Aleksi V. 1972.,
Imami S. etj 1979).

Pér sa i takon lidhjes sé& mineralizimit me
magmatizmin ka mendime té ndryshme.

Ne mendojmé se lidhet me veté aktivitetin
e magmeés bazike pa pérjashtuar pikpamjen
e lidhjes gjenetike né vatrén magmatike
té kompleksit komagmatik intruziv gabro—
plagjiogranitik.

Pérfundime e rekomandime.

Ky vendburim ndodhet né pjesén jugore té
masivit gabror té Kaptenes.

Sot gjendja e rezervave né kété vendburim
éshté B+C=348572.93ton, Cu=1.748%,
C,=168860ton, Cu=1.85%. Shuma
B+C,+C,=517432.93ton, Cu=1.78%.

Eshté e domosdoshme gé né té ardhmen
té gjithé trupat e ketij vendburimi si dhe
zonat minerale té vlerésohen pér elemente
té ¢muar pasi nga analizat e kryera né fund
té viteve 90 kemi prova ku pérmbajtja e
Au=1gr/ton dhe njé analize ka rezultuar me
12gr/ton.

Rekomandojme qgé né té ardhmen
punimet té pérgendrohen né trupat e
kétij vendburimi kryesisht né thellési pra
né nivelet e poshtme té kétyre trupave,
kryesisht né trupat 6¢6°1 pasi né krahét
mineralizimi kuarc—sulfur éshté i varfer dhe
nuk i pérmbush kushtet pér kérkim.

Pér objektet, mendojme se premisa té mira
pér kérkim ka né zonén e Srrigés, tek Arat
e Mira. Gjithashtu duke gené se trupat
e zbuluar né objektet e Lugjatés, Laku i
Lugjeve, Guri i Larmé etj, zéné nivelet mé
té sipérme té prerjes né té ardhmen, do
ishte e rekomandueshme, qé té kryhen
shpime té thella, pasi mund té takohen
zona té fugishme mineralizimi duke gene
se mineralizimi kryesor éshté pérgéndruar
né nivelet e poshtme dhe té mesme té ketij
formacioni (masivi).

Kérkimi né té ardhmen duhet té zhvillohet
edhe né drejtim té kontaktit té kétij masivi
me shkémbinjte ultrabazike pasi né kété
pjesé ndodhemi né pjeset mé té thella té
prerjes dhe né kété nivel jané zbuluar disa
vendburime si¢ jané vendburimi Nikoliq 2
dhe Golaj, si dhe vendburimi Kurbnesh.
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Geological-structural construction and sulphide mineralization of Thirra deposit and
the region around.
Resume

The deposit of Thirre is located in the southern part of Kaptina massif. In the structural
point of view it is located in southeastern part of huge anticline of Maja e Zeze, this
source localized within gabbro massif, contacts ultrabasic massif in the east of Kukes, on
the west with a tectonic wedge that extends ultrabasic left site of groove Hebe stream. In
the north intersect deposit from an area with strong tectonic sub broadly stretch, while
the south is complicated also by a change in tectonic secessionist with the same stretch.
In building geological deposit intrusive participate mainly basic rocks. In some places
like Qarri Sukés peak and the stream (Fig.1), face the small exit intrusions ultramaphic
(Shallo M. 1998).

We stick to the view that these phenomena are within the scope gabbroe ultramaphic
intrusions introduced after consolidation gabbro where gabbronorite prevail.

IN source, and in the region around corrugation tectonic and breakaway has developing.
Corrugation structures decoded primary structural elements in rocks gabbro. As a basis
for deciphering deposit structural elements are considered measurement

primary structural texture belt primary, primary and dissection dike series.
(Vranaj A., Kote Dh., Shallo M. 1985). The place is and the breakaway tectonic
pre-mineralization, during and after mineralization Tectonic development of this
complicates the construction of a large-scale geological - tectonic deposit (Fig. 2.3.)
The deposit of Thira region is characterized by a relatively large concentration of quartz
ore bodies - pyrites. Of these the most important are those calling themselves the deposit,
quartz-sulphide veined to Hebe, Lakut te Lugjeve, Lugjatés, Gurit te Larme (Fig.1).

An important characteristic of these ore bodies is placed in shear zones, in most cases
come in accordance with the layout of the surrounding rock, which allow us to consider
calling the mining area with the same wrinkles folded syncline and anticline of rock
gabbroé mentioned above.

In relation to the morphology of ore bodies should set the general vein forms — line
forms of them. This belongs to the body morphology as during its expansion and
recede. Other distinctive of ore bodies is the inclusion of “xenoliths” the rock gabbro
within them, often chlorotized. Generally the ore bodies, north- east spreading to
submeridional, have decreased the most, averaging 70 degree, while for specific
bodies such as Guri i Larme and Lugjata is quite gentle decline (15-35grad).
Ore bodies usually contacts with surrounding rocks are cut. A distinguishing characteristic
of ore bodies in this area is limited development of adverse changes mainly expressed
chlorinating , partly with the gabbro quartzing and in some cases, even the formation
of some of the fine stipple and chalcopyrite of pyrites scattered on rocks near gabbro
contact with the ore bodies.

The deposit of ore bodies in Thirra region have a structure mineral relatively complicated.
They consist mainly of quartz, partly by tiff and chlorites and in any case by epidote.
Metallic mineral ingredient is chalcopyrite. In smaller quantities meet pyrotine, pyrites,
and much less sphalerite, arsenopyrite, and magnetite. Of the troops and this deposit
shows a more complicated structure have troops on Guri | Larme and indicating
mineralized as Hebe, Lugjaté, Lakut te Lugjeve which consist mainly of quartz and partly
by chalcopyrite and in some cases and pyrites.

Ore type is the most widespread quartz-chalcopyrite, less chlorine type-chalcopyrite-
pyrotine, quartz-TIFF-chalcopyrite and any part of the limited types of ore bodies chlorine
-pyrite-epidot, quartz-chalcopyrite-arsenopyrite, quartz-chalcopyrite-sphalerite. (photo)
In view of the features fabric-structural, ore are also complicated. This documented
the existence of ore vein texture, vein-eyeglass, crustification, the druses, with zheode,
scrambled eggs, nodal-network. The most typical structures are granule (idiomorphic
-granule , allotryomorph-granule, dent form, radial) corrosion (skeletal, relics, loops,
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Ndértimi gjeologo—strukturor dhe mineralizimi sulfur i vendburimit thirré dhe rajonit pérreth.
graphic sub graphic) crystal-blaster (polysynthetic construction of twins, sharing poicilite
structures of solid solutions as they emulsive, and as a star (Photo).
Review of aging reports between mineral aggregates and between mineral grains, as part
of the latter has led to the conclusion that mineralization is developed in several stages,
generally in two and in some cases three or a stage. Mineralization of Thirra deposit
and Gurri | Larme is formed in three stages, and the performances of mineralized Heba
southeastern part, is formed in two stages, while mineralization of Lugjata and Laku i
Lugjeve with a stage. Pre genetic association (listed in order of formation) are chlorine-
quartz-pyrite-pyrotin-chalcopyrite; Quartz - arsenopyrite - chalcopyrite - sphalerite -
pyrite-chlorine, and Quartz - chalcopyrite - pyrite (epidote) - TIFF., Conditioned by the
hydrothermal same activity, linked to the same magmatic hearth.
In relation to one another ore bodies have such a placement: probably ore bodies of
stream Uka (6.7), stream Kumbulla (1.2) belong to locate deep level so are located in
gabbro tier, while the ore bodies of Gurit te Larme, Laku i Lugjeve and Lugjata, belonging
to the upper levels of this generation, isotropic gabbro.

Common features of ore bodies of Thirra deposit

1. Format of the bodies are very long vein associated with swelling and slimming as
during expansion and collapse during that give troops line character. Moving from
a line in another through a “thread” leading chlorite area that can serve for finding
each other following the lines ore. Lines. size in the stretch and falling move from
20-50 to 200 m. These dimensions are usually larger in scope than in decline.

2. Ore bodies do not always retain the same azimuth range and decline. Also they
suffer dilution as well as expansion during the fall. This requires special attention to
the orientation of intelligence works.

3. The general scope of the troops is Northeastern and complies with the direction of
shear zones in which it is localized mineralization. Regarding relations of ore bodies
with the surrounding rocks, we can say that all have the same character.

4. Passages from ore body for the surrounding rocks in most cases through a thick belt
of small chlorite that ranges from a few cm to 10-20 cm. Moving from the ore body
to the surrounding rocks, often dealing with areas of change (in general chloritized
and amphibolized). The thickness of the zone change is different and ranges from
2-3 m to 20 m. Characteristic are that the thickness of the zone change is greater
in the dependent arm ore body than that of spread. Moving away from the area of
change, we see the combination of the rocks changed with fresh gabbroid rocks until
completely transferred to fresh rocks.

Genesis of deposit

Regarding the genesis of quartz-sulphide mineralization of the deposit Call (Aleksi V.
1972, Shallo M. etc. 1970, S.1979 Daci A., Imami |. 1984, Kaza Gj. 1992) have argued
that the quartz-sulphide veins are shaped like result of material flow through the ore-
rich solutions hydrothermal SiO2 and other elements of the average composition.
This course ore during the transition from magmatic foci, as a result of assimilation
of surrounding rocks gabbroid is enriched with other elements such as Co, Mg, Fe,
who participate in the formation of other minerals as vein tiff, chlorite and epidote.
Regarding temperature formation of mineralization that has given this source
(based association of minerals) is thought to be formed by hydrothermal
solutions, mainly the average temperature (Aleksi V. 1972., Imami S. etc. 1979).
In terms of connecting the mineralization with magmatic has different opinions. We think
it relates to the basic magma activity itself is not excluded in view of genetic connectivity
hearth complex magmatic gabbro-plagjiogranite comagmatic intrusive.
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STUDIM | AKTIVITETIT SIZMIK TE SOTEM NE SEGMENTIN E THYERJEVE TERTHORE
ELBASAN-DIBER
Rrapo ORMENI*, Edmond DUSHI*

Abstrakt
Punimi géparagesim mbéshtetet né njé
numeér té konsiderueshém té dhénash
sizmologjike té periudhés 2001-2009,
té pérftuara jo vetém nga regjistrimet e
Rrjetit Sizmologjik i Shqiptar, por edhe
nga ato té vendeve fqinje. Objektivi
kryesor i kétij punimi éshté analiza e
informacionit parametrik qé karakterizon
aktivitetin sizmik pérgjaté késaj zone
thyerjesh duke nxjerré konkluzione té
drejta mbi shpeshtésiné dhe madhésiné
e térmeteve, shpérndarjen e tyre
hapésinore dhe kohore, tipologjiné e
aktivitetit sizmik etj. Népérmjet zgjidhjes
sé mekanizmit vatror si edhe analizés
statistikore-kohore té pasgoditjeve éshté
analizuar térmeti me ¢lirimin mé té larté
té energjisé sizmike gjaté késaj periudhe
kohore né kété zoné. Eshté paragitur njé
kuadér i pérgjithshém sizmotektonik sé
késaj zone thyerjesh, duke hedhur edhe
mé tej drité mbi mardhénien tektonik-
aktivitet sizmik si edhe influencén e
térmeteve té forté né relaksimin e
fushés sé sforcimeve dhe trigerimin e

pasgoditjeve sizmike.
1. Hyrje
Zona térthore e shképutjeve aktive

Vloré-Elbasan-Dibér, qé nga piképamja
sizmotektonike njihet si brezi sizmogjen
Vloré-Dibér, éshté studiuar né ményré té
veganté sidomos pas térmetit té Dibrés sé
30 Néntorit 1967 (Ms=6.6).

Egzistenca e késaj zone térthore éshté
konfirmuar nga shpérndarja e epigendrave
té térmeteve té forté dhe atyre té lehté, nga
shpérndarja e pasgotitjeve té térmeteve té
forté, nga migrimi i epigendrave té kétyre

térmeteve, nga drejtimi i akseve kryesore té
hartave té izoseisteve me shtrirje gati VL, si
edhe nga zgjidhja e mekanizmit té vatrave
(Sulstarova., etj. 2000).

Né kéndvéshtrimin tektonik, struktura e
Albanideve, me njé drejtim té pérgjithshém
VP-JL, ndérpritet nga disa zona térthore
shképutjesh téthella, gé kané njé drejtim VL-
JP dhe L-P, krijimi dhe aktivizimi i té cilave ka
nisur gé né fillim té ciklit Alpin duke luajtur
njé rol té réndésishém né zhvillimin tektonik
té Shqipérisé, rol té cilin e luajné edhe
sot (Altiner Y., 2006). Zona e shképutjeve
térthore, Vloré-Elbasan-Dibér, me njé
tendencé shtrirje VL, ndérpret strukturén
e Albanideve pérgjaté gjithé gjerésisé sé saj
(Aliaj 2000; 2001). Né Albanidet e jashtme,
kjo zoné térthore karakterizohet nga diapiri
i Dumresé, rudhosja e Lushnjes, ultésira
térthore kuaternare e Elbasanit dhe brezi
i strukturés térthor té Labinotit. Né jug té
gytetit té Elbasanit gati né veri té qgytetit
té Beratit, strukturat Jonike dhe Kruja
pésojné rénie pér tu ngritur mé né veri;
gjithashtu, edhe molasat prané qgytetit té
Fierit bien drejt veriut. Pérgjaté késaj zone
shképutjesh |évizjet tektonike kané qgené
gjithmoné dhe vazhdojné té jené intensive.
Kjo shfaget dukshém me oshilacionet e forta
té luginave té lumenjve Shkumbin, Seman
dhe Vjosé. Né zonén e brendéshme, zona e
shképutjeve térthore vazhdon me horstin
térthor té Gollobordés, i cili ndan ofiolitet
e Shqipérisé né dy pjese, né até veriore dhe
jugore me karakteristika té ndryshme dhe
vazhdon mé tej drejt VL, né pjesén jugore
té malit té Deshatit, drejt Magedonisé.
Kjo zoné paraqitet tepér aktive edhe né
ditét tona, duke shfaqur vecorite e saja te
vecanta si per natyren tektonike ashtu edhe
pér sizmicitetin ge e karakterizon. Periudha

*Instituti i Gjeoshkencave, Universiteti Politeknik, Rruga “Don Bosko” Nr.60. Tirané
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e marré né studim, gati 10 vjecare, siguron sizmiketégliruar,krahasuarmeaktivitetinekésaj

njé informacion té bollshém pér studimin e zone né té kaluarén. Pér intervalin kohor 2001-
sizmicitetit pérgjat késaj zone. 2009 jané lokalizuar 334 térmete pérgjaté zonés
Studimi i variacionit kohor té koeficientit b, sé thyerjeve aktive Elbasan-Dibér. Epigendrat
pércaktimi me metoda probabilitare té ligjésisé e kétyre ngjarjeve jané shtriré né hapésiré

sé shuarjes sé serive sizmike dhe analiza

20.00

brenda zonés sé kufizuar nga koordinatat
40.8-41.1V dhe
19.9-20.6 L, me

41.0.

sipérfage 2932
km? (fig. 2).
Bazuar né vlerat
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thuhet qgé ky
aktivitet sizmik
i dedikohet
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tektonikés  sé
pjesés mé té
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sé tokés. Ky fakt
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Figura 1. Harta e shképutjeve tektonike aktive t& Zones Elbasan-Dibér (sipas Aliaj

2001)

e shpérndarjes hapésinore-kohore té kétij
sizmiciteti, jané disa nga aspektet e studiuara
dhe té evidentuara né kété artikull.

2. Sizmiciteti né térthoren Elbasan-Dibér,
gjaté periudhés 2001-2009.

Modernizimi i rrjetit toné sizmologjik ka rritur
ndjeshém numrin e térmeteve té regjistruar
dhe lokalizuar. Pérdorimii sensoréve me bandé
té gjeré regjistrimi (BB) ka béré té mundur
regjistrimin e gjithé térmeteve me M21.5 dhe
lokalizimin e térmeteve me M>2.0. Kjo ka
béré t& mundur evidentimin sa mé té ploté té
zonave sizmoaktive né vend dhe né ményré té
vecanté té zonés térthore Elbasan-Dibér si njé
nga mé aktivet ne vendin tone. Pavarésisht nga
frekuenca e ndeshjes sé ngjarjeve sizmike sot
vérehet njé vleré relativisht e ulét e energjisé

kores sé tokés
Si rrjedhojé
e ndértimit té saj heterogjen (Kogiaj., 1986;
Ormeni., 2010) pér shkak té ndérprerjes
térthor té strukturés sé Albanideve. Nga analiza
e statistikore gjaté késaj periudhe rezulton se
pragu minimal i magnitudés éshté M=2.0. Né
total jané lokalizuar 334 térmete me M>2.0 nga
té cilat 141 ngjarje me M>3.0 dhe 9 me M>4.0.
Térmeti mé i forté pas vitit 1967, gé ka goditur
kété zoné, éshté térmeti i 6 Shtatorit 2009
(M=5.4) me epigender ne fshatin Gjoricé, i cili
preku rende shumicén e fshatrave té Rrethit té
Dibrés. Sizmiciteti karakterizohet kryesisht nga
seri térmetesh ku dallohet goditja kryesore e
pasuar nga njé numeér pasgoditjesh, por edhe
nga térmete té pérbéré si ata té ndodhur prané
fshatit Kuturman. Térmete té tillé jané ata te 24
Tetorit 2008 té regjistruar né orén lokale 17 ©
me magnitudé M =4.1 dhe né orén lokale 19 e
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Studim i aktivitetit sizmik t€ sotém né segmentin e thyerjeve térthore elbasan-dibér
31 minuta me magnitudé M =4.4. Kéto ngjarje Segmenti verilindor i thyerjes Elbasan-Dibér,

jané pérvijuar nga shumé pasgoditje. Né total, nga Elbasani né drejtim té Gollobordés, éshté

né zonén prané Kuturmanit, jané lokalizuar 55 edhe segmenti mé aktiv i késaj zone térthore.
Tabela 1. Térmete me magnitudé M 24.0

Data Koha Gjat.Gjeo Gjer.Gjeo (M,) Thellési
origjin (km)
01.12.2001 01:54 :41.7 41.36V 20.52L 4.3 5
16.01.2002 18:24:37.8 41.30V 20.09L 4.0 9
19.06.2004 21:44:52.4 41.16 20.16 4.0 12
26.12.2005 05:53: 52.4 4119V 20.38L 4.2 5
16.06.2006 00:36: 26.6 4.1V 20.17L 43 26
16.04.2007 07:38: 54.2 41.21V 20.09L 45 20
24.10.2008 17:00:15.7 41.16V 20.25L 4.1 6
24.10.2008 19:31::18.6 41.10V 20.23L 4.4 5
06.09.2009 21:49 41.49V 20.45L 5.4 7.6

térmete me magnitudé brenda intervalit 2.4-
4.4 dhe thellési vatrore 6-60 km. Kéto ngjarje
jané paragqitur né figurén 2. Né té gjitha rastet
e studimit té serive térmetore té ndodhura
pérgjaté késaj térthore éshté véné re gé shuarja
e pasgoditjeve me kohén pérputhet miré me

ligiin e Omorit, n(t) = Kllc+t)”
koeficienti p merr vlera né intervalin 0.7-0.83,

Zgjidhja e mekanizmit té vatrés pér térmetin e
6 Shtatorit 2009 tregon per njé aktivizim té nje
shképutje normale me shtrirje V-VL (Ormeni
Rr., Dushi E., Koci R., 2009). Kjo zoné éshté
goditur, gjaté periudhés né studim, nga disa
térmete me magnitudé M >4.0, gé jepen ne
tabelen Nr.1.

3.Zgjidhja dhe interpretimii mekanizmit

Shperndarja hapsinore e sizmicitetit, per periudhen 2001 - 2009

ne segmentin nga Elbasani ne Diber

20 205 21
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Figura 2. Harta e epigendrave té térmeteve té zonés sé
burimeve sizmike Elbasan-Dibér periudha 2001-2009,

té vatrés te termetit me te madh
(ml=5.4).

Térmeti i 6 Shtatorit 2009 ores 21h49m
ishte pikénisja e njé serie térmetore
me njé numér té konsiderueshém
pasgoditjesh. Megénése goditja kryesore
kishte njé vatér té cekét, aférsisht 7.6 km,
ajo shkaktoi démtime té konsiderueshme
né zonat e banuara prané epigendrés por
edhe mé gjeré si edhe efekte né relief e
terren.

Nga zgjidhja e mekanizmit té vatrés u
pércaktua gjeometria e saj: drejtimi i
goditjes (strike) 219° dhe kéndi i rénies
sé planit aktiv (dip), 40° dhe shvendosje
(rake), -90° (fig. 3). Ky mekanizém tregon
se térmeti i 6 Shtatorit 2009 u gjenerua
nga aktivizimi i njé shképutje e tipit
normal, nén veprimin e njé regjimi
tektonik né térhegje. Duke perdorur
metoden spektrale nepermjet rutinave

[pérpunuar né Wizmap 11, Rr. Orméni & E. Dushi, 2010]. te sistemit Seisan (Haskov & Ottemoler,

bazuar né analizén e dy serive kryesore.
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89; koeficienti i zvogélimit pér frekuencat e
larta ga=0.4, périntervalin frekuencial f > 1 Hz
dhe faktoriishuarjes prané sipérfages k =0.03.
Kéto jané vlerat paraprake té gjeneruara pér
modelin e shuarjes duke pérdorur procedurén
standarte “Coda” mbi format valore té
regjistruara nga stacionet me bandé té gjeré
regjistrimi, té rrjetit sizmologjik shqipétar.
Parametrat e burimit sizmik, té vlerésuar pér
kété ngjarje me metoda spektrale, jané: f =
0.8 Hz (frekuenca vetjake), Ac = 36 bar (rénia
e sforcimit né vatér) dhe a = 3.6 km (rrezja
vatrore pér njé vatér sferike). Bazuar né kéto
vlera u pércaktua M =0.31x10"* Nm and M
=53.

w

Figura 3. Zgjidhja e mekanizmit vatror. Stacionet

sizmologjike te Rrjetit Sizmologjik Shqiptar

ShPAINGAT § VAraVe 1 DONA g i priodn 20012088 (€. Dush. 2010)
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Figura 4. Grafiket e shpérndarjes sé& vlerave
té koefigientit b né raport me M__ dhe N/vit t&
ngjarjeve sizmike.
E., Koci R., 2009). Pér kété géllim, u morrén
né konsideraté pér korrigjimin spektral té
spektrave té zhvendosjes: faktori cilésor Q, =

4. Karakteristikat e shpérndarjes sé
sizmicitetit népérmijet vlerave té b, m__ dhe
numrit té térmeteve té ndodhur.

Vlerat e koefigientit b, kané njé réndési shumeé
té madhe, si tregues té rénies ose rritjes sé
aktivitetit sizmik né njé zoné té dhéné. Zona
e shképutjeve térthore Lushnje-Elbasan-Dibér
paraget njé interes né kété drejtim, duke u
aktivizuar né ményré segmentare dhe duke
shfaqur karakteristika té njé periodiciteti
afatshkurtérbén qé pér nga nivelidhe potenciali
i aktivitetit sizmik té jeté njé nga zonat mé aktive
né vend. Duke pérdorur metodat e njohura
tashmeé té regresit linear, jané pércaktuar vlerat
e koeficientit b pér ngjarjet brenda poligonit
gé pérfshin pjesén verilindore té késaj zone,
nga Elbasani né drejtim té Dibrés. Programi i
pérdorur Wizmap, bén té mundur zbatimin e
relacionittéfrekurencésGutenberg-Rihter,duke
marré né konsiderat ngjarjet sizmike brenda
poligonin té zgjedhur pér studim (Gutenberg,
R. and Richter, C.F,, 1944). Né figurén 5, jané
dhéné grafikét e variacionit té vlerave té b
né lidhje me M__ dhe N/vit t& ngjarjeve pér
periudhén kohore 2001-2009. Nga grafiku i
paré, vérrehet njé zvogélim periodik né vlerén
e kétij koeficienti me rritjen e vlerés s€ M__
dhe pér rrijedhojé edhe té energjisé sizmike
té cliruar, ndérsa ky trend pérputhet miré me
rritien e numurit té térmeteve té ndodhur pér
¢do vit, duke arritur vlerén minimale b = 0.45
pikérisht para 6 Shtatorit 2009, kur edhe u arrit
pika kulmore e aktivitetit sizmik té késaj zone.
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Studim i aktivitetit sizmik t€ sotém né segmentin e thyerjeve térthore elbasan-dibér

Menjéher mbas ndodhjes sé goditjes kryesore
vlera e b péson njé rritie deri né b=0.66
gjé gé tregoi pér njé tendencé né rénien e
sforcimeve té akumuluara, relaksimi i té cilave
erdhi si rrijedhojé e ndodhjes sé njé numri té
konsiderueshém pasgoditjesh.

Pérfundime

1. Zona Elbasan-Dibér, duke marré né
konsiderat periudhén 2001-2009, éshté zona
sizmoaktive térthore me nivelin mé té larté té
aktivitetit sizmik dhe potencialit sizmik dueke
patur njé magnitudé maksimale té pritshme
6.0-6.9.

2. Per kete periudhe te sizmicitetit vérrehet
njé zvogélim periodik né vlerén e koeficientit b
pér ¢do vit, duke arritur vierén minimale b=0.45
pikérisht para 6 Shtatorit 2009, mbas ndodhjes
sé goditjes kryesore vlera e b péson njé rritje
deriné b=0.66 gjé qé tregoi pér njé tendencé né
rénien e sforcimeve té akumuluara, relaksimi i
té cilave erdhi si rrjedhojé e ndodhjes sé njé

numri té konsiderueshém pasgoditjesh.

3. Térmeti i 6 shtatorit 2009 me epigendér
né aférsi té fshatit Gjoricé né Qarkun e Dibrés
dhe M=5.4 éshté shprehje e aktivitetit sizmik
né rritje té vené re vitet e fundit né zonén e
thyerjeve Elbasan- Dibér

4. Zgjidhja e mekanizmit vatror tregon pér
aktivizimin e njéthyerje normale menjédrjejtim
219°, kénd té rénies 40° dhe zhvendosje -90°, si
shkaktare té térmetit té 6 Shtatorit 2009

5. Aktiviteti mé i larté i pasgoditjeve éshté
zhvilluar né jugperéndim té goditjes kryesore
dhe kryesisht né koren e sipérme dhe té
mesme né thellésité 2 -25km.

6. Vlera e b dhe p té sekuencave té
pasgoditjeve japin njé informacion té dobishém
pér studimin e karakteristikave té sizmicitetit
né segmentin verilindor té késaj zone.

7. Vlera e ulét e koeficientit p pér sekuencat
e térmetit t& 6 Shtatorit nga Ligji Omori i
modifikuar flasin pér njé shkallé mé té madhe
heterogjeniteti té strukturave gjeologjike né
zonén epigendrore.

Study of actual seismic activity, along the segment of transversal deep fracture
Elbasan-Dibra
Resume

This paper is a consecuence of an enormous work done by authors during this period,
on data elaboration and permanent study. Thus it brifely describes comprehensive
carachteristics of seismicity recorded along Lushnja-Elbasani-Dibra, based on a
considerable data quantity ensuring reliability of the results obtained. The main goal
of this paper was to evaluate main parametrs describing the time-space distribution of
earthgauke sequences as well as the variation of the seismicity rate and its periodicity.
Our study is focused on this transversal seismoactive zone because the importance of its
tectonic impact to other ajacent tectonic locations as well as its interconection with the
direct collision of Adria microplate with Eurasia tectonic plate.

The Albanian orogeny, as the most south-western part of the Euro-Asiatic plate, in
convergence with the Adria microplate, is divided in two areas with different tectonic
regimes: the external area with compressive regime, representing its offshore part
and the internal area with expanding regime, representing the continental area (Aliaj.
et.al.,1996). The movement of the Adria microplate, in our days, is one of the important
elements used to understand the geodynamic evolution and the deformations along
the western front of the folded Dinarid-Albanid-Hellenid system as well as for all the
Mediterranean area (Altiner)Y., 2006).

The Elbasani-Diber segment with direction SW-NE in Albania, represent an earlier
transversal deep fracture, which has played an important role in development and
structuring of Albanides in two sites of this segment. From the Seismotectonic point of
view, the area belongs to a complex faulting environment, and according to the actual
map of neotectonic zonation of Albania (Fig. 2), (Aliaj Sh., et.al. 2000). It is located in
the internal tectonic zone characterized by compressed movements. To this fault zone
are related many geological phenomena: Evaporate diapers of Dumrea and Peshkopi,
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tectonic windows of Okshtumi; the tectonic displacement of Shpati ultra basic massifs
and Quaternary; the presence of the many buried anticlines under molasses formations;
the source of sulfur hot waters; the presence of some hydrothermal mineralization and
the last, the frequency and strong earthquakes, being active and now. Elbasani-Dibra
seismogenic transversal belt has been active during recent years along all its length. The
charachteristics of the present day seismicity along the Elbasani-Dibra transversal fault
zone are presented in the present paper, based on seismic events, registered by Albanian
Seismic Network during 2001-2009 time period. 334 localised earthquakes with M > 2.0,
from witch 141 with magnitude M 2 3.0 and 9 with magnitude M 2 4.0 were registered.
The activity of this transversal zone was culminated with the Earthquake of September 6,
2009 (M, = 5.4), occurred in Gjorica, about 19 km south of the city of Peshkopi, Albania.
The main shock was followed from 250 localized aftershocks (Ormeni R., et.al., 2009). The
aftershock sequence followed from the September 6, 2009 and continued with relatively
high frequency until September 9. These aftershocks continued with a lower frequency
as well as with lower magnitude values from September 9, 2009 and on. Mostly the foci
of these secondary events are located in SW part of the epicenter zone, with a depth
ranging from 1-29 km.
This earthquake expresses the increased recently seismic activity of the Vlore-Elbasani-
Dibra transversal faulting zone. The main event is a shallow one, with the hypocentral
depth at 7.6 km. This fact explains the localized destruction in the epicentral zone. This
earthquake of intensity of VII degree at the epicentre caused more heavily damage in
Gjorica, Qerenec villages and Shupenza municipality in Dibra district. The earthquake
was strongly felt in Dibra as well as in Librazhdi, Elbasani and Tirana districts, and it
was considered as the strongest seismic event after that of the strong earthquake of
1967 which heavily hit the Dibra district. The focal mechanism of main shock has the
parameters: strike 219°, dip 40°, rake -90°. The focal mechanism solutions show that the
earthquake of September 6, 2009 has been trigered from the activation of a normal fault
with NE-SW direction, in conditions of a extensional tectonic regime, in the northeastern
segment of Elbasani-Dibra seismoactive zone.
The source spectral parameters determined on displacement spectra are: f, = 0.8 Hz
(corner frequency), Ac = 36 bar (stress drop) and a= 3.6 km (focal radius).
The Elbasani-Dibra seismogenic transversal belt represents the mostimportant transversal
fault from seismological point of view.
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