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METODIKA E PERCAKTIMIT TE PARAMETRAVE TE ELIPSOIDIT TE KERKIMIT, PER VLERESIMIN E
PERMBAIJTIES SE PONDERUAR PER BLLOK, VENDBURIMI LETITEN, MIRDITE

JETON PEKMEZI", AsLLAN DACI”

ABSTRACT

Vlerésimi i sakté i rezervave gjeologjike dhe té nxjerrshme né njé vendburim minerar, mbetet
njé kérkesé e réndésishme pér mbéshtetjen e njé planifikimi té suksesshém té progeseve té
pérgatities dhe nxjerrjes, né té gjitha stadet e njé aktiviteti minerar. Vlerésimi i rezervave
gjeologjike mund té realizohet me metodat tradicionale ose me pérdorimin e programeve
kompjuterike specifike, té pérgatitura pér zgjidhjen e problemeve gjeologjike dhe minerare. Né
kéto llogaritje, informacioni i marré nga punimet gjeologo-zbuluese, luan njé rol t¢ madh né
saktésiné e vlerésimit té rezervave. Avantazhet e pérdorimit té programeve specifike né fushén
gjeologo — minerare edhe pse mbéshteten né té njéjtin informacion gjeologjik, sigurojné jo
vetém njé vlerésim mé té shpejté té rezervave gjeologjike-minerare, por krijojné mundésiné
pér njé pérpunim mé té thelluar té té dhénave, duke dhéné paragitje mé té qarta grafike
dhe pérshkrimore. Né kété artikull po paragesim metodiken e pércaktimit té parametrave
gjeologo-statistikore pér ndértimin e elipsoidit té kérkimit, i cili Eshté pjesé integrale e metodés
sé interpolimit té distancés sé peshuar pér llogaritjen e pérmbajtjes sé€ ponderuar té njé blloku,
né bllok modelin e ndértuar pér kété vendburim.

Fjalé kyg: gjeologo-statistikore, interpolim, ponderim, mineralizim, xeheror

HYRIJE pér gjeologjiné, éshté e mundur té llogariten

rezervat gjeologjike, si dhe té krijohet

Vendburimet sulfure té bakrit kané njé
pérhapje té konsiderueshme né Mirditén
Qendrore dhe pérbéjné rezervat mé té
médha té kétyre xeheroréve té zbuluara
deri tani né Shqipéri. Punimet e shumta
té kérkim-zbulimit té kryera pér vite me
radhé né disa objekte té kétij rajoni, i
kané shndérruar ato, né vendburime té

réndésishme xeherore pér ekonominé
kombétare.  Rivlerésimi i rezervave
gjeologjike té llogaritura mé paré me
metodat  tradicionale té llogaritjes
sé rezervave, tashmé né kushtet e

ekonomisé sé tregut, pérbéjné njé kusht
té réndésishém, pér fillimin e punimeve
té shfrytézimit né njé minieré. Saktésimi
i formés, pérmasave dhe potencialit
té shpérndarjes sé komponentéve té
dobishém né njé vendburimi metalor,
pérbén kushtin kryesor qé& paraprin
projektimin e punimeve minerare té
shfrytézimit dhe garanton rendimentin e
realizimit té prodhimit té nxjerrshém. Sot
me pérdorimin e programeve kompjuterike

njé pérfytyrim i garté i morfologjisé sé
vendburimit. Pérveg llogaritjes sé rezervave
gjeologjike dhe paraqgitjes hapésinore té
trupave xeheroré, ne mund ta ndajmé até
dhe né grupe bllogesh (Block Model), ku
pérmasat e ¢do blloku pércaktohen nga
rrjeti i shpimeve i ndjekur gjaté fazés sé
kérkim/zbulimit té zbatuar né vendburim.
Cdo blloku té ndértuar, mund ti pércaktohet
pérmbajtja e ponderuar e komponentit té
dobishém. Pér té pércaktuar pérmbajtjen
pér c¢do bllok, piké sé pari duhet té
pércaktohen parametrat e elipsoidit té
kérkimit, i cili éshté funksion i parametrave
gjeologjik — statistikor, si dhe i rrjetit té
shpimeve té ndjekura gjaté kérkim/zbulimit
(Daci A. 2004, 2011; Miller A. 2009; Garth
D. et al. 2010).

GJEOLOGIJIA E VENDBURIMIT LETITEN
Vendburimi Létiten, ndodhet né jug-

juglindje té vendburimit té Gurthit Spagit
(Fig. 1). Mineralizimi sulfuror né kété

"Tirex Explorations Sh.p.k., Rr. “Ibrahim Rugova”, Pall. 30, Shk. B, Ap. 4, Tirané.
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vendburim ka pérhapje té konsiderueshme
dhe pérgéndrohet né té gjithé trashésiné
e shkémbinjve vulkanogjené bazalto-
dacitike. Daljet sipérfagésore té kétyre
zonave minerale dhe e shkémbinjve té
mineralizuar jané aqg té shumta, sa e gjithé
pjesa nga veriu né jug, ka pamjen e njé
zone té téré minerale (Daci, A 2011; Miller,
A. 2009).

Mineralizimi sulfuror polimetalor Cu, Zn,
Au, Ag, vendoset kryesisht né sekuencén
andezito-riodacitike deri né até andezito-
bazaltike. Zona e mineralizuar sulfure,
ndiget né shtrirje drejt veriut 100-200 m
dhe né rénie 200-400 m, brenga sé cilés
pérgendrohen disa trupa xeheroré bakri
dhe zinku. Né vitet 2007-2011, né rajoninin
e vendburimit Létiten, ka ushtruar aktivitet
zbulimi  kompania  kanadeze  “Tirex
Explorations” Shpk., e cila me shpimet
e kryera arriti té trefishojé rezervat e
kétij vendburimi pér bakrin zinkun dhe
shoqéruesit e tij (Daci, A. 2011; Miller, A.
2009). Mineralizimi sulfuror pérfagésohet
nga piriti, kalkopiriti, sfaleriti, ndérsa i
dorés sé dyté vérehet galeniti. Mineralet
kryesore jometaloré jané kuarci, kloriti,

kaolina, epidoti etj. Pérbérja |éndore
e xeheroréve industrialé éshté; Cu,
S, Zn, ndérsa si elementé shoqgérues

jané Au, Ag. Pb. Trupat xeheroré kané

4403000 4112000 116000 4920000

pérgjithésisht pérmasa té kufizuara;
50-150 m né shtrirje dhe 50-100 m né
rénie, kané forma thjerrézore, poplore
dhe pseudoshtresore. Teksturat kryesore
xeherore jané pikézimore, damarore
dhe mé rrallé masive. Kontaktet me
shkémbinjté rrethues té trupave xeherore
né rastet e trupave pikézimore-damaroré
jané graduale, ndérsa né trupat masivé
pirit-kalkopirit, kontaktet me shkémbinjté
rrethues jané té prera dhe té qarta. (Daci,
A. 2004, 2011).

Paraqitja hapsinore e zonés sé
mineralizuar té vendburimit dhe
pércaktimi i parametrave gjeologo-
statistikoré pér ndértimin e elipsoidit
té kérkimit

Pasi kemi ndértuar bazén e té dhénave té
vendburimit (shpimet) dhe planimetriné e
shpimeve (Fig. 2), kemi kryer ndértimin e
prerjeve vertikale dhe gjatesore (Fig. 2, 3)
(Daci, A. 2004, 2011, Dimitrakopoulos, R.
2011; Kuka, R., et al. 1986; Miller, A. 2009),
emértimin e trupave, si dhe kemi lidhur
trupat sipas prerjeve té ndértuara me
anén e metodave té trekéndéshave (Fig.
4) (Bilki, F., et al. 2011), kryejmé paraqitjen
hapésinoré té zonés sé mineralizuar pér
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vendburimin Létiten (Fig. 5).

Pasi kemi modeluar trupin né hapésiré
dhe e kemi ndaré até né blloge, duam qé
¢do bllokut ti pércaktojmé pérmbajtjen
né pérgindje, kété e béjmé duke pérdorur
metodat interepoluese pér pérmbaijtje.
Si metodé interpoluese ne kemi pérdorur
metodén e interpolimit té inversit
té distancés sé peshuar dhe si pjesé
pérbérése e késaj metode éshté dhe

té pérfshihen né llogaritjen e pérmbajtjes
sé ponderuar pér njé bllok té caktuar. Né
elipsoidin e kérkimit pérfshihen té gjithé
elementet gjeologjike si¢ jané: azimuti
i shtrirjes , kéndi rénies (mesatare e
kéndeve té rénieve), kéndi i zhytjes etj.
(Bilki, F., et al. 2011; Garth, D., et al. 2010).
Elipsoidi i kérkimit ndértohet si funksion
i pércaktimit té parametrave gjeologjiké-
statistikor (duke iu referuar prerjeve,
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Figura 2. Planimetria e Shpimeve Létiten (Micromine)

B
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Figura 3. Prerja térthore 1 (Micromine)

elipsoidi i kérkimit, i cili duhet té pércaktojé
se cilat jané ato vlera (intervale) qé duhet

planimetrisé dhe paraqitjes hapésinoré te
Zonés sé mineralizuar) (Bilki, ., et al. 2011;
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Garth, D., et al. 2010).
Parametrat e elipsoidit té kérkimit jané:

e Rrezja primare e elipsoidit, qé
pércaktohet nga metodika e ndjekur né

kérkim-zbulim (nga rrjeti i shpimeve i
kryer), e cila éshté pasqyruar né (Fig. 2).
Rrezja e elipsoidit éshté marré 25 m (sa
1/2 e rrjetit té zbulimit).

e Azimuti i shtrirjes (Azimuth), i cili
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Figura 4. Prerja Gjatesore (Micromine)
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Figura 6. Paraqitja hapésinoré e zonés sé mineralizuar (Micromine)
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Figura 7. Paragitja 3D e njé bllok modeli té ndértuar (Vendburimi Koshaj, prezantimi i dyté i doktoraturés,

J.Pekmezi)

pérfagéson aksin gjatésor té elipsoidit, i i zhytjes té trupit sipas gjatésisé sé

merr vlerat nga O deri né 360°, té& matur shtrirjes sé tij. Vlera qé ai merr éshté

sipas njé drejtimi orar dhe korrespondon gjithmoné pozitive dhe intervali i vlerave

me shtrirjen gjatésore té trupit. Azimuti éshté nga 0 deri né 90° Nga prerja

i shtrirjes éshté matur duke ju referuar gjatésore e modelimit té trupit xeheroré

planimetrisé sé trupit té modeluar (Fig. (Fig. 4), rezultoi se kéndi i zhytjes éshté i

5) qé né rastin toné azimuti i shtrirjes = barabarte me 0.

50, e Kéndi i rénies (Dip), éshté kéndi i rénies
e Kéndi i zhytjes (Plunge), éshté kéndi sé trupit xeheror géi merr vlerat nga 0 né
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Figura 8. Paraqitja e disa bllogeve né nje prerje (Vendburimi Koshaj, prezantimi i dyté i doktoraturés,
J.Pekmezi)

n Tx
[ = 10000
[ 10000 to 20000
[ 20000 t- 5.0000
[ 510000 to 10,0000
[T ] 100000 to 30.0000

- »=30.0000

dyté i doktoraturés, J.Pekmezi)

90°. Ky kénd, pérfagéson kéndin e rénies
sé trupave minerar té modeluar. Nga
prerjet e ndértuara (Fig. 2), jané matur
kéndet e rénies sé trupave né prerjet
gjeologjik dhe éshté llogaritur mesatarja
aritmetike e tyre, qé né rastin tone, éshté

kéndi i rénies = -35°,

e “Thick factor”, pérfagéson trashésiné e
elipsoidit gé né rastin toné éshté 0.17.
Kjo vleré shumézohet me vlerén e rrezes
primare té elipsoidit dhe jep trashésia e
elipsoidit.
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o “Dipfactor”,vleraefaktor,shuméfishohet
me rrezen e elipsoidit duke pércaktuar
késhtu gjatésiné sipas rénies té elipsoidit,
né rastin toné éshté marré 0.7.

AVANTAZHET E PERDORIMIT TE ELIPSOIDIT
TE KERKIMIT NE LLOGARITJEN E REZERVAVE
GJEOLOGIJIKE

Duke zbatuar metodén komplekse té
llogaritjes sé rezervave té njé vendburimi,
sic éshté ndértimi i bllok modelit té
trupave (shembull, Fig. 7) dhe llogaritja
e pérmbajtjes sé ponderuar pér bllok
("gelizé ose katror” shembull, Fig. 8, 9)
duke pérdorur metodén e interpolimit té
distancés sé peshuar (si pjesé integrale e
kesaj metodé interpoluese éshté elipsoidi
i kerkimit), ne jemi né gjéndje té llogarisim
rezervat e njé vendburimi né funksion té
pérmbajtjes qé na kerkohet.

11

PERFUNDIME

Ndértimi i elipsoidit té kérkimit bazohet né
kriteret gjeologjike dhe statistikore té njé
vendburimi. Ai éshté njé pjesé pérbérése
e njé metode komplekse, pér llogaritjen
e rezervave gjeologjike dhe pérmbajtjes
sé ponderuar té njé vendburimi. Duhet
patur parasysh qé parametra, gé ne kemi
pércaktuar mé sipér, jané karakteristike
vetém pér vendburimin e qé éshté
marré né studim, qé do té thoté se pér
vendburime té ndryshme, kéto parametra
jané té ndryshueshém. Pércaktimi sa mé
i sakté i kétyre parametrave sjellé kéto
avantazhe:

Pércaktimin sa mé té sakté té
pérmbajtjes té ponderuar né bllok.

Sjell mundésiné e llogaritjes sé rezervave
gjeologjike sipas njé pérmbajtje té
sortuar.

Njohjen e shpérndarjes sé komponentit
té dobishém né modelin e ndértuar
gjeologjik.

Projektimin e punime minerare né ato
zona té cilat paragiten me interes pér
shfrytezim.
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METHODOLOGY FOR THE DETERMINATION OF PROSPECTING ELLIPSOID PARAMETERS FOR
EVALUATION OF WEIGHTED CONTENTS IN THE BLOCK. LETITEN DEPOSIT, MIRDITA

JETON PEKMEZI", AsLLAN DACI

ABSTRACT

Accurate assessment of geological and extractable reserves in mineral deposits, remains
an important requirement to support a successful planning of processes of development
and extraction, at all stages of a mining activity. Evaluation of geological reserves can be
realized with traditional methods or the use of specific computer programs prepared for
solving geological and mining problem. In these calculations, the information obtained from
the exploration — geological works, plays a major role in the accuracy of the estimation of
the reserves. Advantages of using specific programs in geology and mining, although based
on the same geological information, provide not only a faster estimation on geological-
mining reserves, but create the opportunity for a deep data processing, giving more accurate
presentation and descriptive graphics. In this article we present the determining methodology
of the geological-statistic parameters for the construction of the prospecting ellipsoid of the
weighted content of a block, in the block model, built for this deposit.

Key words: geological - statistic, interpolation, weighting, mineralization, ore

INTRODUCTION

Copper sulphide deposits have a
considerable distribution in Central Mirdita

as well as creation of a clear picture of
the morphology of the deposit. Besides
calculating and displaying spatial geological

and constitute the largest reserves of
these ores discovered so far in Albania.
Numerous prospection and exploration
works, carried out for years on end in some
objects of this area, have transformed them
into important ore deposits for the national

economy. Revaluation of geological
reserves, estimated before with traditional
methods of calculating of reserves,

now in market economy, constitute an
important condition for the beginning of
work on a mine exploitation. Accuracy of
shape, size and potential of distribution of
useful components in a metallic deposit,
constitutes the main condition that
precedes the design of mining exploitation,
and guarantees the realization of the
extractive production. Today, by applying
geological computer programs, is made
possible calculation of geological reserves,

reserves of ore bodies, we can divide it into
groups and blocks (Block Models), where
the size of each block is determined by grid
of drillings, followed during the stage of
exploration and prospection, implemented
in the deposit. The weighted content of
useful component can be assigned to each
block. To determine the content for each
block, one must first define the parameters
of explorating ellipsoid, which is a function
of geological statistic parameters and grid
of drillings, followed during prospection
and exploration stage. (Daci A. 2004, 2011;
Miller A. 2009; Garth D. Kirkham, P. Geo., P.
Geoph.. 2010).

GEOLOGY OF LETITEN DEPOSIT

Letiten deposit, is located south
southeast of Gurth Spaci deposit (Fig 1).
Sulphide mineralization in this deposit is

"Tirex Explorations Sh.p.k., Rr. “lbrahim Rugova”, Pall. 30, Shk. B, Ap. 4, Tirané.

e-mail: jpekmezi@gmail.com; asllandaci@gmail.com
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wide spread, and is concentrated in entire
thickness of basalt — dacite volcanic rocks.
Surface outcrops of these areas of mineral
and mineralized rocks are as numerous, as
the whole part from north to south, has
the appearance of a whole mineral zone.
(Daci.A 2011; Miller. A 2009). Sulphide
polymetallic mineralization of Cu, Zn, Au,
Ag, occurs mainly in andesitic-rhoydacitic
to andesite — basaltic sequence. Sulphide
mineralized zone, is followed northward
at a strikelength of 100 -200 m and at dip
200-400 m, within which are encountered
some zinc and copper ore bodies. In
the years 2007-2011, in the Letiten
deposit area, Canadian company “Tirex
Explorations” Itd had been operated.,
which with conducted drilling, managed
to triple reserves of this deposit, especially
for Cu, Zn and its associates. (Daci.A (2011);
Miller. A (2009)). Sulphide mineralization
is represented by pyrite, chalcoppyrite,
sphalerite, whereas as secondary minerals
is distinguished galena. Main nonmetallic
mineralsare quartz, chlorite, kaolin, epidote
etc. Composition of economic ore is: Cu,
S, Zn, whereas as associating elements are
Au, Ag. Pb. Ore bodies are mainly small,
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50-150 m in strike and 50-100 m dip, are
lenticular, pebble-like and lens — layered.
The main ore perform disseminated, vein-
like and more rarely massive structures.
In cases of disseminated — vein like ore
bodies, contacts are gradual, whereas in
massive pyrite — chalcopyrites ore bodies,
contacts with wall rocks are sharp and
apparent. (Daci. A 2004, 2011).

SPATIAL PRESENTATION OF THE MINERALIZED
ZONE OF THE DEPOSIT AND DETERMINING
OF GEOLOGICAL - STATISTIC PARAMETERS, TO
BUILD PROSPECTING ELLIPSOID

After we built the database for the deposit
(drillings) and the their plan map, (Fig. 2),
we have performed the construction of
vertical and longitudinal sections (Figs. 2,
3) (Daci. A 2004, 2011; Dimitrakopoulos.
R 2011; Kuka R et al, 1986; Miller. A 2009),
gave name to ore bodies, we connect
ore bodies, built by means of methods
of triangles (Fig. 4) (Bilki. F, et al, 2011),
perform spatial layout of the mineralized
zone for Letiten deposit (Figure 5).

Once we have modeled the body in space
and divided it into blocks, we need each
bloc to be determined by the content

4124000 4428000 4132000 4436000 4440000

1643000 652000 1636000

e

643000

4610000
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% Vendburimi Letiten

2000 428000 4432000 4436000 4430000

Figure 1. Geological Map of Region: Lak Roshi - Gurth Spag
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in%. We can do it by using methods of
interpolation. As a method of interpolation
we have used the method of interpolation
of the inverse of weighted distance and, as
part of this method, is also the prospecting
ellipsoid, which must determine what are
the values (intervals) to be included in
the calculation of weighted content for a
certain block. In prospecting ellipsoid are
included all geological elements, such as:
azimuth of strike, dip angle (average of dip
angles), plunge angle etc. (Bilki. F, et al,

2011; Garth D. Kirkham, 2010).
Prospecting ellipsoid can be built as a
function of determination of geological —
statistic parameters (referering to sections,
plan maps and spatial presentation of
mineralized zone) (Bilki. F, et al, 2011;
Garth D. Kirkham 2010).
Parameters of prospecting ellipsoid are as
following:
e Primary ellipsoid radius, defined by the
methodology, followed in prospection
and exploration (by drilling grid
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\\\\\\\

B

3|

Figure 3. Cross Section 1 (Micromine)

15



Pekmezi J., Daci A.

conducted), which is shown in Fig. 2).
Radius of ellipsoid is taken 25 m (% of
exploration grid).

e Strikes

(Azimuth),

represents

longitudinal axis of ellipsoid. It takes

its values from 0 to 360°, measured

according

clockwise

direction,

corresponding to longitudinal strike of
ore body. Strike azimuth is measured by
reference to the body modeled layout.
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Figure 4. Longitudinal Section (Micromine)

g
3

sssrznoy

4642400V

4423200

4423800%

4424000%

4424400¢

46424001

4642000V

4641600V

46420007

4841600v

46412001

45412007

4423200

Figure 5. Horizontal projection of alteration zone (Micromine)

4423800%

16

4424000%

4424400




Methodology for the determination of prospecting ellipsoid parameters for
evaluation of weighted contents in the block. Létiten deposit, Mirdita

F

Figure 7. 3D presentation of build block model (Koshaj Deposit, Second Phd presentation J.Pekmezi)

(Fig. 5), which, in our case, is azimuth of
strike = 5°,

Plunge, éshté is plunge angle of the body,
along its strike. It always takes positive
value, and interval of value is from 0 to
90°. Based on longitudinal section of the
model of ore body (Fig. 4), results that
the plunge angle is equal to O..

e Dip, is dip angle of ore body, which takes

the values from 0 to 90° This angle,
represents dip angle of modeled mineral
ore bodies. Based on built sections (Fig.
2), are measured angles of ore bodies in
geological sections, and are calculated
their arithmetic mean, which, in our
case, is dip angle = 35°,

e “Thick factor”, represents thickness of
ellipsoid, which, in our case, is = 0.17.
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This value is multiplied by the value of determining the length of the ellipsoid
the primary radius of the ellipsoid and it along the dip, which, in our case is taken
gives the thickness of ellipsoid. 0.7.

e “Dip factor”, factor’s value, is multiplied
by the radius of the ellipsoid, by

n
=1.0000

[ 10000 to 2.0000

[ 20000 to 5.0000

[ 50000 to 10.0000

[ ] 100000 to 30.0000

- »=30.0000

Figure 9. Presentation of some blocks with interpolated contents (Koshaj Deposit, Second Phd presentation J.
Pekmezi)
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ADVANTAGES OF APPLYING PROSPECTING
ELLIPSOID IN THE CALCULATION OF
GEOLOGICAL RESERVES

Applyingthe complex method of calculation
of reserves of a deposit, for example
building of model block of ore bodies (eg,
Fig. 7) and the calculation of weighted
content for the block (“cell or quadratic”
example, Figs 8, 9) using the method the
distance weighted interpolation (as an
integral part of this interpolation method
is prospecting ellipsoid), we are able to
calculate the reserves of a deposit in the
function of required content.

CONCLUSIONS

Building a prospecting, is based on
geological and statistical criteria of a
deposit. Ellipsoid. It is an integral past

19

of a complex method, for calculation of

geological reserves, and weighted content

of a deposit. Taking into consideration that

above mentioned determined parameters,

they are characteristic only to deposit

in study, which means that, for different

deposits, these parameters are different.

If the determination of these parameters

will be very accurate, then, it brings the

following advantages:

1.Very accurate determination of weighted
content in the block.

2.1t brings the possibility of calculating the
total geological reserves according to a
sorted content.

3.Recognition of distribution of useful
component in the geological built model.
built.

4.Design of mining works in those
areas which appear with interest for
exploitation.
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HIDROKIMIA E UJRAVE NENTOKESORE TE AKUIFERIT “RROGOZHINA”

SUADA LUZATI", ARJAN BEQIRAJ

ABSTRAKT

Akuiferi i Rrogozhinés shtrihet né depresionin Prané-Adriatik dhe pérhapet né njé sipérfage
prej gati 2100 km?. Ky éshté njé akuifer ndérshtresor i pérbéré nga ndérthurje té ranoréve
dhe konglomeratéve ujémbjatése me shtresa argjilore té papérshkueshme. Prania e kétyre
té fundit, bén qé né pjesén mé té madhe té fushépérhapjes sé tij, ky akuifer té ndodhet né
kushte tipike arteziane. Pérbérja kimike e ujrave néntokésore varion né kufij té gjeré (nga e
tipit HCO -Ca deri né Cl - Na) né funksion té aférsisé me zonén e ushgimit, thellésiné e lévizjes
sé tyre, kontaktin me formacionet argjilore, komunikimin hidraulik me ujrat e akuifereve
ndérkokrizore té Kuaternarit dhe akuiferét e tjeré kufitaré, marrédhéniet me ujin e detit, etj.
Né veganti, pérbérja kimike komplekse e ujrave néntokésore éshté kushtézuar nga pérbérja
e ndryshme mineralogjike e formacioneve ujémbajtése té akuiferit. Megjithaté, né kuadrin
e késaj pérbérje kimike té variueshme mbizotéron tipi hidrokimik HCO -Mg-Ca pér shkak té
pérbérjes mineralogjike kryesisht magmatike-karbonatike té ranoréve dhe konglomeratéve
ujémbajtes. Tretja dhe hidroliza e mineraleve pérbéjne progeset gjeokimike kryesore né
formimin e pérbéjrjes kimike té ujrave néntokésore. Shtimi i pérmbajtjes sé natriumit i
detyrohet me sa duket progeseve té jonoshkémbimit me argjilat. Mineralizimi i pérgjithshém
dhe fortésia e pérgjithshme e ujrave néntokésore varion respektivisht nga 500 né 800 mg/|
dhe 11 né 25. Pérmbajtia mé e larté e Fe né ranorét ujémbajtés éshté e lidhur me mineralet
magmatike hekur mbjatése si magnetiti, epidoti, granati, sphenesfeni, amfiboli dhe pirokseni.

Fjalé ky¢: Formacion gjeologjik, ujra néntokésore, hidrokimi.

HYRIJE Akuiferi Rrogozhina éshté njé akuifer

shumeéshtresor gqé ndodhet né kushte tipike

Akuiferi i Rrogozhinés ka njé fushépérhapje
té gjeré né ultésirén Prané-adriatike,
nga Kepi i Rodonit né veri deri né gjirin e
Vlorés né jug, ku zé sipérfage gati 2100km?
(Eftimi, 1984). Formacionet ujémbajtése
pérfagésohen nga ranoré dhe konglomeraté
shtresoré té ndérthurur me ndérshtresa
argjilore té papérshkueshme. Bazamenti
i akuiferit ndértohet kryesisht nga argjila
té papérshkueshme té suités Helmési dhe
mbulohet nga depozitime mé té reja té
Kuaternarit, me dhe pa ujé (Begiraj, etj.,
2006). Kéto té fundit jané té pranishme
vetém né terrenet fushore dhe pérbéhen
nga argjila, alevrite, réré, zhavor dhe popla.

arteziane dhe pérfagéson nje objekt me
interes pér nga réndésia ekonomike, mbas
atijté depozitimeve zhavorore té Kuaternarit
(Eftimi, 1984). Shtresat ujembajtése ranoro-
konglomeratike  shfagin  heterogjenitet
té theksuar té vetive hidrogjeologjike, né
vecanti té vetive filtruese qé shprehet
né ujédhénien e ndryshme té puseve té
kryera né vénde té ndryshme té pérhapjes
sé akuiferit (Beqiraj et al., 2007). Mungesa
e njé korelacioni té pritshém (té zhdrejté)
midis vlerave té koeficentit té filtrimit
(K) dhe Mineralizimit té Pérgjithshém
(Mp) konfirmon karakterin heterogjen té
vetive filtruese té akuiferit Rrogozhina.

"Fakulteti i Gjeologjisé dhe i Minierave, UPT, Rruga Elbasani, Tirané
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Ujrat néntokésore té akuiferit Rrogozhina
kané pérbérje kimike qé varion né kufij
té gjeré, por ato i pérkasin kryesisht tipit
hidrokimik HCO,-Mg-Ca, i cili &shté rezultat
i pérbérjes mineralogjike té shtresave
ujémbajtése ranoro-konglomeratike. Ujrat
néntokésore deri né thellésiné 250-300m
kané Mineralizim té Pérgjithshém qé
varion midis 500 - 800 mg/l, ndérsa pér
thellési mé té médha se 400-500m pritet
gé té kalojé mbi 1.0gr/lit, pér shkak té uljes
sé ndjeshme té parametrave hidrauliké gé
kushtézojné njé kohé géndrimi mé té gjaté
té ujrave néntokésore né akuifer. Pérbérja
kryesisht magmatike e ranoréve dhe e
konglomeratéve éshté pérgjegjése pér
pérmbjatjen e larté té Fe né kété akuifer. Né
zonat ku direkt mbi shtresat ujémbajtése
vendosen depozitime kénetore té pasura
né léndé organike té dekompozuar né
shkallé té ndryshme, ujrat néntokésore
pérmbajné H.S, NH,, et].

METODOLOGIJIA

Mostrat e ujit jané maré deri né
thellésiné 20m né puset e shpuara né
daljet e shtresave ujémbajtése ranoro-
konglomeratike dhe né thellési deri 150-
200m né puset e béra né zonat fushore.
Uji i pérdorur pér analizat kimike u mor né
grykéderdhje pér puset arteziane, ndérsa
né ato sub-arteziane u mor me pompim
ose duke pérdorur provémarrésin e ujit tip
SEBA KLL-S. Analizat e kimike jané béré né
Laboratorin kimik té Shérbimit Gjeologjik
Shgiptar dhe té Qendrés sé Transferimit té
Teknologjive Bujgésore, Fushé Krujé.

NDERTIMI GJEOLOGIJIK
Akuiferi Rrogozhina ka pérhapje né
té gjithé Ultesirén  Prane-adriatike

dhe ndértohet nga alternime ranoro-
konglomeratike me ndérshtresa argjilore,

22

té cilat sé bashku me argjilat e suités
Helmési i pérkasin formacionit mollasik
té Pliocenit. Formacioni “Rrogozhina”
vendoset mbi nivele té ndryshme té suités
“Helmési”, deri direkt mbi gélgeroret dhe
flishin e Eocen-Oligocenit (né Selenicé té
Vlorés) (Fig. 1). Trashésité mé té médha,
deri 1700m, té formacionit Rrogozhina
hasen né pérkuljet sinklinale peréndimore
(sinklinali Karavastasé, Fig. 2), ndérsa
né sipérfage, trashésia  maksimale
(mbi 1000m) e tij zhvishet né prerjen
e Rrogozhinés. Vargjet antiklinale dhe
sinklinale té tij kané shtrirjen juglindje —
veriperéndim te Albanideve.

Depozitimet e formacionit Rrogozhina,
si formime té nje facie te cekét, fluvialo-
detare té zonés sé litoralit, pérmbajné
foraminifere bentosiké, makrofauné
té ridepozituar, lluméngrénés, dru té
fosilizuar, etj ( Hyseni, 1995). Trashésia
e depozitimeve Pliocenike pérgjithesisht
rritet nga jugu drejt veriut dhe nga
lindja drejt peréndimit té Ultésirés. Ajo
ndérpritet nga vargu géndror i strukturave
antiklinale Frakull-Ardenicé-Divjaké-
Kryevidh-Durrés, ku né bérthamé té kétyre
pjeséve antiklinale mé té ngritura zhvishen
depozitimet mé té vjetra té suités Helmési.

Né sektorét fushoré, formacioni
Rrogozhina mbulohet nga depozitimet e
Kuaternarit té cilat pérbéhén nga argjila,
suargjila, lymra, réra, zhavore dhe guralecé,
ndérsa né pjerrésité e shpateve zhvishen
daljet e fugishme sipérfagésore ranoro-
konglomeratike té cilat pérbéjné rreth 1/4
fushé-pérhajes sé akuiferit.

Né pjesén jugore prerja gjeologjike
ujémbajtése e akuiferit mbizotérohet
kryesisht nga ranoré ndérsa pjesa veriore
nga konglomeraté (Eftimi, 1984). Materiali
cimentues pérbéhet kryesisht nga
karbonate dhe paragitet pérgjithésisht
me shkallé kompaktésimi té larté. Lévizjet
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Figura 2. Profil térthor i formacioneve mollasike né rajonin Karavasta - Myzeqe

neotektonike kané ndikuar intesivisht KUSHTET HIDROGJEOLOGIJIKE
né formacionet mollasike (Begiraj et al.,

2006). Akuiferi  Rrogozhina éshté shumé i
réndésishém pér shkak té sipérfages té
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madhe (2100 km?) té pérhapjes, trashésisé
sé madhe té formacioneve ujémbajtése
ranoro-konglomeratike (mbi 1000) dhe
daljes sé gjeré sipérfagésore té kétyre
té fundit. Daljet e konsiderueshme
sipérfagésore (gati % e pérhapjes sé
suités  Rrogozhina) té depozitimeve
ujémbajtése ranoro-konglomeratike né
krahét e kodrave pérbéjne njé bazé té
réndésishme pér furnizimin me ujé té
kétyre depozitimeve nga reshjet (Beqiraj
etj, 2006). Akuiferi Rrogozhina éshté njé
akuifer multishtresor gé ndodhet né kushte
arteziane. Karakteri artezian kushtézohet
nga i) ndérthurja e shtresave ujémbajtése
ranoro- konglomeratike me shtresat
argjilore té papérshkueshme ii) ndértimi
ne formé sinlinali dhe prej faktit qé iii)
zonat e ushqgimit ndodhen hipsometrikisht
mé larté se zona e drenimit. Ranorét dhe
konglomeratet shfaqin njé pérshkueshméri
shumé heterogjene pér shkak té
heterogjenitetit té vecorive litologjike,
granulometrike dhe shkallés sé ndryshme
té cimentimit etj. Si¢c mund te shihet né
fig.2 (Beqiraj et al, 2006), konglomeratét,
gé shtrihen né pjesén veriore té akuiferit
Rrogozhina, kané njé pérshkueshméri mé
té madhe (2.56 - 4 m/dité) sesa ranorét
2.05 — 3.0 m/dité), té cilét shtrihen né
pjesén jugore dhe konglomeratét e Durrésit
kané pérshkueshmériné mé té madhe prej
4 m/dité (Eftimi, 2002). Mungesa e njé
korelacioni té pritshém (té zhdrejté) midis
vlerave té koeficentit té filtrimit (K) dhe
Mineralizimit té Pérgjithshém (Mp) (vlera
mé té larta té K ku Mp éshté mé e ulet)
konfirmon karakterin heterogjen té vetive
filtruese té mega-akuiferit Rrogozhina. Kjo
ka kushtézuar njé ujédhénie té ndryshme
té puseve (Eftimi, 1984). Akuiferi
ranoro-konglomeratik i Rrogozhinés
karakterizohet nga njé porozitet poro-
carje, por mbizotéron poroziteti i carjeve.
Rritja e pérshkueshmeérisé sé shtresave té
konglomerateve shpjegohet me zgjerimin
e carjeve té shkémbinjve pér shkak té
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tretjes té cimentos karbonatike (Eftimi,
2002). Konglomeratét kané gjithashtu
ujépércjellshméri meé té larté (T _
78-134m?/dité) sesa ranorét (T =45-
97 m?/dité) dhe vegohen shkémbinjté
konglomeratike té zonés sé Durrésit té cilét
kané dukshém njé ujépércjellshméri mé té
larté dhe variacon mé té vogél té vlerave té
saj (Eftimi, 2002).

Vlerat e ujépérshkueshmérisé paragesin
géndrueshméri dhe uniformitet mé té
madh ne zonén e Fierit, ge i detyrohet me
sa duket, géndrueshmeérisé sé pérbérjes
litologjike té prerjes, e pérfagésuar
kryesisht nga ranoré té shkrifét (Eftimi,
1984).

TE DHENAT HIDROKIMIKE DHE DISKUTIMI |
TYRE

Pérbérja hidrokimike e ujérave
néntokésore té akuiferit Rrogozhina
paragitet shumé komplekse pér shkak té
pérhapjes sé gjeré (rreth2100 km?) té tij,
heterogjenitetit  litologjik-granulometrik
dhe shkallés sé ndryshme té ¢imentimit,
variacionit té pérbérjes petrografike-
mineralogjike té konglomeratéve e
ranoréve, shkallés sé komunikimit me
basenet anésore, marrédhéniet me
ujérat e kripura té detit dhe ujérat e
ndenjura té ish-kénetave (Eftimi 1984,
Beqiraj et al., 2006). Megjithaté pérbérja
mineralogjike  kryesisht magmatike
karbonatike e shtresave ujémbajtése
ranoro-konglomeratike ka pércaktuar njé
pérbérje gjeokimike té ujrave néntokésore
té dominuar nga tipi hidrokimik HCO3-Mg-
Ca (Tabela 1).

Njé pérbérje e ftillé gjeokimike i
karakterizon  ujrat  néntokésore té
akuiferit té Rrogozhinés si kimikisht té pa
maturuara, si¢ duket edhe né diagramén
DUROQV (Fig. 3). Tretja e mineraleve duhet
té keté qgené progesi kryesor gjeokimik
né formimin e pérbérjes sé ujrave
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Tabela 1. Analizat kimike té disa mostrave té zgjedhura

Nr.mostra | Na*'kK Ca Mg Fe HCO, | SO, cl TDS | Fortésia | pH
Rr-1 35.91| 69.14| 25.54 3| 301.95|27.98| 152.65| 676.17 15.85| 7.79
Rr-2 93.4| 38.1 52.3| 0.3]| 3463 9.9| 156.2| 695.5 17.39| 7.95
Rr-3 35.91| 70.14| 38.41| 0.55| 285.48|12.76| 203.9| 719.65 18.82| 7.6
Rr-4 12.45| 77.27| 63.69 0.8| 540.46| 71.6| 56.74| 903.09 25.54| 8.2
Rr-5 33.5 124 22.2 0.2| 400.1| 88.4 39.6| 625.7 22.51| 7.6
Rr-6 71.3 39.1 52 0.1| 464.8| 26.7 40.8| 69.47 17.41| 7.8
Rr-7 77.7 419 39 0.1 376.9| 47.7 53.2| 636.5 11.81 8
Rr-8 45.31| 48.36 60.6| 0.21 488|24.82| 31.69| 698.99 20.69 8
Rr-9 49.9| 519 56.1| 0.5| 450.8 51 33.7| 693.5 20.22| 7.8
Rr-10 45.31| 48.36 60.6 | 0.21 488 | 31.69| 24.82| 698.4 20.69 8
Rr-11 61.2 77 66 0.5 4.45| 27.6| 1475| 8258 26.21| 7.8
Rr-12 109.7| 70.14| 58.25| 0.15| 408.7| 18.1|198.58| 876.28 23.27| 83
Rr-13 28.29| 60.45| 65.61| 0.62| 516.06| 21.4 28.4| 722.57 23.6| 75
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Figura 3. Diagrama Durov e pérbérjes kimike té ujrave néntokésore té akuiferit Rrogozhina
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Figura 6. Varésia e mineralizimit té pérgjithshém (MP) ndaj thellésisé
néntokésore (Begiraj dhe Kumanova, hekurit né ujrat néntoksoré i cili ndodhet

2011). Tipet e tjera hidrokimike jané mé
pak té réndésishme dhe lidhen kryesisht
me pasurimin e Na né ujé pérmes progesit
té shkémbimit té kationeve ndérmjet
ujrave néntokésore dhe formacioneve
argjilore. Pérbérja magmatike e ranoréve
dhe konglomeratéve éshté gjithashtu
pérgjegjése pér pérgéndrimin e larté té
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né trajtén e hekurit ferroz (Fe?*) pér shkak
té pérmbajtjes sé ulét té O, (Christenbury,
1990; Gruett, 1993; Postma, 1987).
Pérgéndrimi i Fe éshté mé i larté né ranoré
(Fig. 4) ku fraksioni i imét éshté pérbéré
kryesisht nga minerale hekur mbajtése
si magnetiti, epidotiti, granati, sfeni,
amfiboli dhe pirokseni (Begiraj, 2008).
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Né pérgjithési shpimet kané arritur deri
né thellésiné 250m. Deri né kété thellési,
mineralizimi i pérgjithshém dhe fortésia
e pérgjithshme variojné respektivisht nga
500 né 800 mg/l dhe nga 11 né 25°dH.
Vlerat e pH-it variojné né intervalin 7.0-
8.5 duke pércaktuar jonin bikarbonat
(HCO,) si specien dominuese karbonatike
né ujrat néntokésore. Né pérgjithesi deri
né thellésiné e shpimeve, parametrat
hidrokimiké té ujrave néntokésoré jané
brenda normave (Shqiptare dhe EU) té
ujit te pijshém. Né vecanti, mineralizimi
i pérgjithshém (Mp) paraget vlera mé té
vogla se 0.7-0.8 gr/lit. Nga pérpunimi i
informacionit hidrogjeologjik té puseve té
kryera éshté gjetur se ujédhénia e puseve
rritet sipas njé funksioni logaritmik me
rritien e thellésisé sé tyre (Fig. 5). Kjo
rritje éshté e kushtézuar nga shpeshtésia
e takimit té shtresave ujémbajtése ranoro-
konglomeratike né prerje. Rritja e thellésisé
sé puseve kontrollohet nga rritja respektive
e vlerave té mineralizimit té pérgjithshém.
Vlerés kufi MP=1.0gr/lit i korrespondon
vlera orientuese e thellésisé té puseve deri
400-500m (Fig. 6), né varési te pozicionit
kundrejt aksit té sinklinalit. Vlerat mé té
larta té thellésisé i korrespondojné puseve
né krahét e sinklinaleve ku dinamika
e ujrave néntokésoré éshté mé e larté
(Begiraj et al., 2006).
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PERFUNDIME

Akuiferi Rrogozhina pérhapet né Ultésirén

Prané-adriatike = dhe ndértohet nga
alternime  ranoro-konglomeratike  me
ndérshtresa argjilore té formacionit

mollasik té Pliocenit.

Akuiferi Rrogozhina éshté njé akuifer
multishtresor, ndodhet né kushte arteziane
dhe karakterizohet nga porozitet i tipit
poro-carje. Ranorét dhe konglomeratét
shfagin parametra hidrogjeologjiké shumé
heterogjené pér shkak té heterogjenitetit
té vecorive litologjike, granulometrike dhe
shkallés sé ndryshme té ¢cimentimit et;j.

Pérbérja hidrokimike e ujérave néntokésore
té akuiferit Rrogozhina paraqgitet shumé
komplekse pér shkak té heterogjenitetit
litologjik-granulometrik dhe té variacionit
té pérbérjes petrografike-mineralogjike té
konglomeratéve e ranoréve, por dominon
tipi hidrokimik HCO3-Mg-Ca.

Deri né thellésiné 250m, mineralizimi
i pérgjithshém varion nga 500 né 800
mg/I. Rritja e sasisé sé ujit té nxjerré nga
puset e shpuara mund té béhet vetém
pérmes rritjes sé thellésisé sé tyre e cila
kontrollohet nga vlerat e mineralizimit té
pérgjithshém dhe mund té arrijé deri 400-
500m duke ruajtur vlerén e mineralizimit
té pérgjithshém nén 1.0gr/lit.
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HYDROCHEMISTRY OF “RROGOZHINA” AQUIFER GROUNDWATER

SUADA LUZATI", ARJAN BEQIRAJ™

ABSTRACT

This paper aims to make a geochemical characterization of the groundwater of Rrogozhina
aquifer which extends over the Albanian pre-Adriatic depression covering a surface of 2100
km?. It is a multilayered aquifer consisting of intercalations between water-bearing Pliocene
sandstone and conglomerate with impermeable clay layers. This aquifer occurs under typically
artesian conditions because of its impermeable clay basement and semi-impermeable
Quaternary cover. The groundwater shows variable geochemical composition due to different
mineralogical composition of its medium and vast extension of the aquifer. However, the mainly
magmatic — carbonatic mineralogical composition of the water — bearing sandstones and
conglomerates has determined a geochemical composition of groundwater consisting mostly
of HCO,-Mg-Ca hydrochemical groundwater type. Dissolution of minerals seems to be the
major geochemical processes in the formation of the groundwater composition. The general
mineralization and general hardness of groundwater range from 500 to 800 mg/I and from 11
to 259dH, respectively. The mainly magmatic composition of sandstones and conglomerates
is also responsable for the high content of iron in the grounwater of this aquifer. Iron content
is higher in sandstone related groundwater where the silt fraction is mainly composed by iron-
bearing minerals such as magnetite, epidote, granate, sphene, amphibole and pyroxene.

Key words: aquifer, groundwater, geochemical composition, mineralogical composition.

INTRODUCTION

The Pliocene aquifer of Rrogozhina
spread out over the Albanian pre-Adriatic
depression and extends from Shkodra in
the north to Vlora in the south, covering a
surface of 2100km? (Eftimi, 1984) It is mainly
composed of sandstone and conglomerate
intercalated with impermeable clay layers.
The basement of the aquifer consists of
impermeable clays of Helmasisuite, whereas
the Quaternary formations represent
its younger cover and are water-bearing
or water - free formations (Beqiraj, etj.,
2006). This later, that is present only over
the plain terrains of the aquifer extension,
consists of clay, sandy clay, silt, silty sand,
sand, gravel and pebbles. The Rrogozhina

aquifer is a multilayered aquifer that occurs
under typically artesian conditions (Eftimi,
1984). Based on its water potential this
aquifer represents the second one after the
Quaternary alluvial aquifers in Albania. The
abundant hydrogeological drillings found
that the sandstone and conglomerate
layers are rich in groundwater to different
extent. The permeability of the aquifer
is extremely variable showing irregular
variations in both vertical and horizontal
directions. Such a variable permeability is
due to variable lithology, heterogeneous
particle size composition and different
extent of compactness of the water-bearing
layers. Beqiraj et al., (2007) found that the
low values of General Mineralization do not
fit at all the corresponding high K values
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""Polytechnic University of Tirana, Faculty of Geology and Mines, Rruga Elbasani, Tirana, Albania.
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as it could be expected in the case of a
heterogeneous aquifer. With respect to
chemical composition the groundwater
of Rrogozhina aquifer, its water mostly
belong to HCO,-Mg-Ca hydrochemical
type. The above composition is due
to the mainly magmatic — carbonatic
mineralogical composition of the water —
bearing sandstones and conglomerates.
The above mainly magmatic composition
of sandstones and conglomerates is
responsable for the high content of
iron in the grounwater of this aquifer,
as well. Both the hydrochemistry of the
grounwater and its iron content show
variable values because of heterogeneous
mineralogical and lithological composition
of the water-bearing sandstones and
conglomerates. Where the water-bearing
sandstone and conglomerate are covered
by marshy sediments, groundwater
contains dissopved H,S, NH,, etc.

GEOLOGICAL SETTING

The aquifer of Rrogozhina extends over the
western pre-Adriatic depression of Albania
occupying asurface of 2100 km?. The water-
bearing sandstones and conglomerates
belong to Pilocene mollasic formations
which are transgressively placed on the
older formations, mainly represented by
Miocene — Tortonian mollasic formations
(Fig. 1). The lower part of the Pliocene
mollases consist of a mostly clay section
known as Helmesi suite, whereas the upper
part is represented by the coarse grain
formations of the Rrogozhina suite. The
Quaternary formations, that consist of clay,
sandy clay, silt, silty sand, sand, gravel and
pebbles, cover the Rrogozhina formations
over the plain areas which belong to
syncline forms of its extension. On the
other hand, the outcrop of the Rrogozhina
formations, that represent around 1/4
of its general extension, construct the
anticline structures. The type of cement
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material is mainly carbonate, but the
degree of lithification is very different;
there are distinguished from freely to
very strongly cemented sandstones and
conglomerates (Eftimi, 2002). The above
porous medium does not construct a
continous section because of the presence
of clay intercalations between coarse grain
layers. The thickness of Rrogozhina suite
ranges from 1000m (Rrogozhina outcrop)
to 1700m in the centre of the Karavasta
syncline (Fig. 2). The anticline — syncline
chains of Rrogozhina aquifer extends
from south-eastern to north-western, in
conformity with Albanide structural style.
The Rrogozhina formations contain
foraminifera of shallow facies of litoral
zone, bentosic foraminifera, macrofauna,
fossilized woods, etc (Hyseni, 1995). The
thickness of Pliocene deposits increases
from south to north and from east to
west. The anticline chain Frakull-Ardenice-
Divjake-Kryevidh-Durres, which is
composed of Helmasi clays, interrupts the
east-west extension of the aquifer.

The geological section of this later in
the southern sectors consists mainly of
sandstones, whereas northward of its
extension the conglomerates dominate
(Eftimi, 1984). The conglomerate are very
compact and are cemented by carbonate
material. The neotectonic movements
have intensively affected the mollasic
formations (Beqiraj et al., 2006).

HYDROGEOLOGICAL FEATURES

The Rrogozhina aquifer is important
because of the vast (2100 km?) extension,
thick (over 100 m) water - bearing section
and wide outcrops of the sandstones and
conglomerates. On the other hand, there
arealotofruraland urbancommunitiesthat
habit within the territories of the aquifer
extension. The vast (1/4 of its extension)
outcrop of sandstone and conglomerate
along the hill slopes represents a potential
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source of aquifer recharge (Beqiraj et
al., 2006). The Rrogozhina aquifer is a
multilayered aquifer that occurs under
typically artesian conditions. Its artesian

character is conditioned by: i) the water-
bearing sandstones and conglomerates
are intercalated with impermeable clays;
ii) they construct syncline forms; iii) the
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recharge zones have higher quota then
the discharge zones. The sandstones and
conglomerates show very heterogeneous
permeability due to their different
lithological composition, variable particle
size distribution, different extent of their
compactness, type of the cement, etc. As it
could be seen in fig. 2 (Beqiraj et al, 2006),
the conglomerates, that spread over the
northern half of the Rrogozhina aquifer,
have higher (2.56-4.0m/day) hydraulic
conductivity then sandstones (2.05-3.0m/
day), which spread over the southern
part and that (2) the conglomerates of
Durres area have the highest (4.0m/day)
permeability (Eftimi, 2002). The lack of an
expected negative correlation between
the values of hydraulic conductivity (K)
and Total Dissolved Solids (TDS) (high K
values where TDS is low) confirms the
heterogeneity of the Rrogozhina aquifer
permeability features. This has conditioned
an extremely variable yield of the wells
(Eftimi, 1984). The Rrogozhina sandstone-
conglomerate aquifer is characterized by
a dual porosity; the prevailing one is
the fracture porosity, but inter-granular
porosity is also present. Beside this
the locally increased permeability of
conglomerate aquifer layers is explained
with the enlargement of the rock’s
fissures by the solution of carbonate
cement (Eftimi, 2002). The conglomerate
has higher transmissivity (T 78-
134m2/day) then sandstone (T = 45-
97m2/day) and within the conglomerate
rock’s areas the Durres area has distinctly
higher transmissivity and the smallest
variation (Eftimi, 2002). The values of
permeability are more stable in the region
of Fieri which was probably conditioned
by the homogeneous medium lithology,
represented by permeable sandstone
(Eftimi, 1984).
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MATERIALS AND METHODS

Over 50 water samples were taken from
shallow (up to 20m deep) wells drilled
over the outcrops of water-bearing
conglomerates and sandstones and from
deeper wells (20-150m) drilled in valley,
but only 13 samples were selected for the
purpose of this paper. Water for chemical
analysiswasdirectly sampledintheartesian
wells, while in semi-artesian ones it was
either pumped or using the SEBA Liquid
Sampler KLL-S. Chemical analysis are made
in Chemical laboratory of the Geological
Survey of Albania and in in the Chemical
Laboratory of the Centre for Transfer of
Technologies, Tirana. Ca, Mg, hardness,
and HCO, were analysed via titration; Cl
and SO, by photometry; pH and electric
conductivity by electrochemistry; TDS
were calculated after electric conductivity
values; Fe, Na and K were analysed in AAS
“PERKIN ELMER” in both flame technic 400
AANALYST and 900 AA model with graphite
furnace.

HYDROCHEMICAL RESULTS AND DISCUSSION

The  groundwater shows  variable
geochemical composition due to different
mineralogical composition of its medium,
vast extension of the aquifer, variable
geological and hydrogeological features,
relationships with boundary aquifers
and seawater, relations of the tested
groundwater with respect to recharge and
discharge zone and possibly the depth of
wells (Eftimi 1984, Beqiraj et al., 2006).
However, the mainly magmatic—carbonatic
mineralogical composition of the water —
bearing sandstones and conglomerates has
determined a geochemical composition of
groundwater consisting mostly of HCO,-
Mg-Ca hydrochemical groundwater type
(Table 1). Such a geochemical composition
characterizes the  groundwater of
Rrogozhina aquifer as chemically immature
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Table 1. Chemical analysis of several selected water samples

Nr.mostra | Na‘'kK Ca Mg Fe | HCO, | SO, cl TDS | Fortésia | pH
Rr-1 35.91| 69.14| 25.54 3| 301.95|27.98|152.65| 676.17| 15.85|7.79
Rr-2 93.4| 381 523| 03| 3463| 99| 156.2| 695.5| 17.39|7.95
Rr-3 35.91| 70.14| 38.41| 0.55| 285.48|12.76| 203.9| 719.65| 18.82| 7.6
Rr-4 12.45| 77.27| 63.69| 0.8| 540.46| 71.6| 56.74| 903.09| 25.54| 8.2
Rr-5 335| 124 222| 02| 400.1| 884| 39.6| 6257, 2251| 76
Rr-6 71.3] 391 52| 0.1] 464.8| 26.7| 40.8| 69.47| 1741| 7.8
Rr-7 777 419 39| 01| 3769 47.7| 53.2] 6365 11.81 8
Rr-8 45.31| 48.36 60.6| 0.21 488|24.82| 31.69| 698.99| 20.69 8
Rr-9 49.9| 519 56.1| 0.5 4508 51| 33.7| 693.5| 2022 7.8
Rr-10 45.31| 48.36 60.6| 0.21 488|31.69| 24.82| 698.4| 20.69 8
Rr-11 61.2 77 66| 0.5 4.45| 27.6| 147.5| 8258| 26.21| 7.8
Rr-12 109.7| 70.14| 58.25| 0.15| 408.7| 18.1]198.58| 876.28| 23.27| 83
Rr-13 28.29| 60.45| 65.61| 0.62| 516.06| 21.4| 28.4| 722.57 236] 75
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Figure 3. Piper diagram of chemical compoasition of sampled Rrogozhina water

Figure 4. Variation of iron content through southern sandstone and northern conglomerate
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Figure 6. Interrelationship between Total Mineralization (TM) and depth

groundwater, which mainly plots near the
center of the Piper plot (Fig. 3). Dissolution
of minerals seems to be the major
geochemical processes in the formation of
the groundwater composition (Beqiraj dhe
Kumanova, 2011). Other hydrochemical
types are less important and are mainly
related with the Na enrichment in water
through cation exchange processes
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between groundwater and clay formations
that are more abundant over the plain
extension of the aquifer. The above mainly
magmatic composition of sandstones and
conglomerates is also responsable for the
high content of iron in the grounwater
of this aquifer which occurs as Fe* due
to the lack of O, (Christenbury, 1990;
Gruett, 1993; Postma, 1987). Iron content
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is higher in sandstone (Fig. 4) related
groundwater where the silt fraction is
mainly composed by iron-bearing minerals
such as magnetite, epidote, granate,
sphene, amphibole and pyroxene (Begiraj,
2008). In general, the wells are drilled
down to 250m. The general mineralization
and general hardness of groundwater
pumped from the above drilled section
range from 500 to 800 mg/l and from 11 to
252dH, respectively. At the pHs commonly
encountered in groundwater (pH=7.0-8.5),
HCO, is the dominant carbonate species
present. In general, up to the above drilled
depth, all the hydrochemical parameters
of the groundwater fit the Albanian and
EU limits for the potable water. From the
hydrogeological data was found that the
yield of wells increases by a logarithm
function with increasing the depth of the
well (Fig. 5). In the diagram (not shown)
of Total Mineralization (TM) versus well
depth (H) was found that groundwater can
maintain TM values less that 1.0 mg/I up
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to a depth that ranges from 400 to 500m
(Fig. 6) according to the well position with
respect to recharge and discharge zone
(Begiraj et al., 2006).

CONCLUSIONS

The Rrogozhina aquifer extends over the
Albanian Pre-Adriatic depression and
consists of conglomerate and sandstone
layers intercalated with impermeable clay
layers of the Pliocene mollasic formation.
The Rrogozhina aquifer is a multilayered
artesian aquifer that shows very high
heterogeneous permeability and s
characterized by a dual porosity where
the fracture porosity prevails, but inter-
granular porosity is present as well. The
groundwater shows variable geochemical
composition consisting due to lithological
heterogeneity and complex mineralogical
features of the medium.
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OPTIMIZIMI | VROJTIMEVE GJEOELEKTRIKE TEREZISTENCES NE ZBULIMIN E KAVITETEVE
PRANE SIPERFAQESORE

Altin KARRIQI

ABSTRAKT

Metoda e Rezistencés sé Dukshme studion ndértimin gjeologjik népérmjet pércaktimit té
ndryshueshmérisé té parametrit té rezistencés elektrike té mineraleve apo objekteve té
ndryshém natyralé e artificialé gé gjenden néntoké, dhe shkémbinjve rrethues. Kjo realizohet
me anén e studimit té pérhapjes té fushés elektrike té nxitur né Toké né rrugégalvanike.
Qéllimi i studimit té paraqitur né kété artikull éshté pércaktimi i njé metodike optimale matje,
pérpunimi dhe interpretimi i té dhénave gjeoelektrike té vrojtuara mbi njé model té njohur
gjeologo — inxhinierik.

Né artikull trajtohet pérpunimi dhe interpretimi i té dhénave gjeoelektrike me teknikén klasike
té vrojtimit sipas skemave elektrometrike qé kané né themel té tyre “Pseudoprerjen” dhe até
té“Prerjes Reale”, duke béré edhe krahasiminpérkatés midis tyre, pér té nxjerré avantazhet
dhe disavantazhet e sejcilés tekniké. Pérparési pér njé vrojtim, pérpunim dhe interpretim
té sakté jep edhe modelimi paraprak né laborator i situatés gjeologo — inxhinierike, duke
marré informacion té vlefshém pér kryerjen e matjeve fushore mbi formen dhe intensitetin e
anomalisé gjeoelektrike qé presim né terren. Pér té marré njé kontrast té dukshém ndérmjet
rezistencave, jané kryer vrojtime té parametrit térezistencés sédukshme mbi njé tunel qé
ndodhet né krah té ndértesés téFakultetit té Gjeologjisé dhe Minierave.

Njé réndési e veganté i éshté kushtuar pérpunimit té té dhénave gjeoelektrike duke i trajtuar
ato me kujdes dhe duke kryer korrigjimet pérkatése, né ményré qé té merret njé pérputhje sa
mé e miré midis modelit té zgjedhur dhe parametrit térezistencés elektrike.

Fjalé kyg¢: Kavitete, anomali, Tomografi gjeoelektrike, “Prerje Reale”, Pseudoprerje.

HYRIE

Metoda e rezistencés sédukshme éshté njé
ndér metodat gjeofizike mé té pérdorshme
né zgjidhjen e problemeve gjeoteknike
dhe gjeomjedisore. Eshté njé metodé
sipérfagésore elektrometrike pa ndikim té
démshém né mjedis, gé pérdoret lehtésisht
(sidomos me skema té shkurtra) dhe né
njé kohé té shkurtér mund té mbulojé me
punime njé hapésiré té gjeré. Kontrasti
i rezistencave té objekteve té ndryshém
néntokésoré dhe mjedisit rrethues éshté
i kapshém nga metoda e rezistencés
sédukshme. Pérdorimi i skemave té
pérshtatshme elektrometrike dhe njé
pérpunim i kujdesshém i matjeve fushore,
bén té mundur njé paragitje té prerjeve
gjeoelektrike me njéndjeshméri dhe

zgjidhshméri shumé té miré. Prerjet 2D té
rezistencés béjné té mundur té pércaktohet
pérhapja e parametrit térezistencés négdo
piké té prerjes, duke marré késhtu njé pamje
té garté té ndryshimeve té rezistencés nése
nén prerjen e studiuar kemi praniné e njé
objekti apo té njé ndryshimi litologjik (njé
shtresé me rezistencé té ndryshme nga njé
tjetér). Pérdorimi i metodés gjeoelektrike
té rezistencés sé dukshme i ndihmon
gjeologét dhe gjeoteknikét né analizimin
dhe karakterizimin e mos vazhdueshmérive
nén toké(J. Martinez-Lopez et. al 2013).

TE DHENA TE PERGJITHSHME MBI SHESHIN NE
STUDIM

Sheshi né studim, ndodhet né anén e pasme
té Fakultetit té Gjeologjisé dhe Minierave

"Fakulteti i Gjeologjisé dhe i Minierave, UPT, Rruga Elbasani, Tirané.

e-mail: altin.karrigi@fgjm.edu.al
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(FGJM), né krah té ndértesés sé vjetér, né
anén juglindore té saj.

Né kété shesh éshté ndértuar njé tunel
gé ka shérbyer si dalje emergjence nga
ndértesa eFGJM. Me kalimin e kohés, pér
mungesé mirémbajtje,ai éshté démtuar.
Aktualisht, hyrja e tij éshté e pa dukshme
pasi éshté e mbuluar, si pér shkak té
veprimit té fenomeneve natyrore, edhe
pér shkak té dherave té hedhura mbi té.Né
foton mé poshté jepet profili i kryerjes sé

me rezistencén elektrike specifike té njé
mjedisi homogjen izotrop, né té cilin,
midis elektrodave marrése M e N, pér té
njéjtin intensitet rryme 1, gé rrjedh midis
elektrodave ushqyese A dhe B (Fig.2)
té vendosura né skemé né ményré dhe
pérmasa té njéjta, krijohet njé diferencé
potenciale AU e barabarté me até té
mjedisit heterogjen (Frashéri etj, 1985, 1).
Népérmjet elektrodave ushqyese né Toké
dérgohet rryma elektrike me intensitet /, e

Sipérfaget
Ekuipotenciale

Vijat e rrymés

Figura 1. Profili i kryerjes té matjeve elektrometrike.

matjeve elektrometrike.

Pér nga ana gjeologjike, zona né té
cilen éshté ndértuar ky objekt, i pérket
Depresionit té Tiranés dhe ka ndértim
gjeologjik té thjeshté. Formacionet
pérreth objektit té studimitpérfagésohen
nga mollasa Miocenike dhe produkte té
tjetérsimit té tyre si materialiiimét argjilor,
suargjila, alevrolite me pérzjerje rérash
kokérriméta, dhera té hedhur, etj.

Nga ana hidrogjeologjike sheshi i pérket
zonés sé pérajruar. Né té qarkullojné ujrat
e truallit, ndérmjetés dhe kapilaré.

METODIKA E PERDORUR PER MATIEN
DHE INTERPRETIMIN E TE DHENAVE
GJEOELEKTRIKE

1. Metoda e rezistencés sé dukshme

Shkémbinjté néntoké rrallé  jané
homogjené. Né kushtet e shtrirjes
natyrore, rezistenca elektrike specifike e
shkémbinjve luhatetné kufij té gjeré, né
drejtim vertikal e horizontal. Rezistenca
e dukshme u takon shkémbinjve, té cilét
paragesin né vetvete njé rast té veganté
té mjedisit heterogjen nga piképamja
elektrike. Ajoéshté numerikisht e barabarté

cila nxit fushén elektrike. Midis elektrodave
marrése matet diferenca e potencialeve
AU gé lind si rezultat i fushés elektrike gé
u nxit. Kjo diferencé potencialesh éshté e
pérpjesshme me intensitetin I té rrymés
sé ushgimit dhe me rezistencén elektrike
specifike pté shkémbinjve, mbité cilét éshté
vendosur skema. Duke njohur intensitetin /
té rrymés sé ushqgimit, pérmasat e skemés
dhe duke matur diferencén e potencialeve
AU, pércaktohet rezistenca elektrike e
dukshme e shkémbinjve. Kjo rezistencé i
referohet pikés O qé éshté né gendér té
elektrodave MN dhe jepet sipas formulés
(1)(Frashéri etj. 1985. 1):

=k %g [Ohm - m] (1)

ku k —éshté koeficenti gjeometrik i skemés
dhe pércaktohet nga karakteristikat
gjeometrike té skemés.

Shprehja matematike e kétij koeficenti
dhe madhésia e tij varen nga ményra e
vendosjes sé elektrodave dhe nga largésia
e tyre nga njéra — tjetra.

Thelbi i késaj metode qéndron né
studimin e ndryshimit té rezistencés
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elektrike specifike né hapésirén qé zé
prerja gjeoelektrike dhe kjo jep material
pér té gjykuar mbi karakterin e ndértimit
gjeologjik té mijedisit né té cilin béhet
matja.

Rezistenca

elektrike

g:; ',7?"

e shkémbinjve

Figura 2. Skema atéreletrod she ch

pércaktohet me anén e skemave té
ndyshme té vendosjes sé elektrodave ku
konfigurimi mé i thjeshté éshté njé skemé
katér elektrodéshe AMNB, qé vendoset
né sipérfagen e Tokés. Disa nga skemat
elektrometrike mé té pérdorshme né
vrojtimet me metodén e rezistencés sé
dukshme jané Schlumberger, Wenner,
Dipol — Dipol dhe Gradient. Né vrojtimet
tona mbi tunel kemi pérdorur skemat
Dipol — Dipol pér teknikén e Pseudoprerjes
dhe skemén e Gradientit té shumfishté pér
“Prerjen Reale”.

2. Teknika e “Prerjes Reale” té rezistencés
“Prerja Reale” éshté njé tekniké origjinale
vrojtimi, pérpunimi dhe paraqgitie e
parametrave té rezistencés elektrike dhe
polarizimit té provokuar, e cila lejon njé
bashkélidhje té miré midis parametrave té
vrojtuar dhe mjedisit gjeologjik né prerje.
E propozuar nga Pérparim Alikaj né vitin
1978 né Shqipéri(Alikaj, 1981; Langore,
Alikaj and Gjovreku 1989), ajo u bé shpejt
pas vitit 1991 njé tekniké elektrometrike
e suksesshme né vrojtimin e parametrave
gjeoelektriké né kérkimin e mineralizimeve
sulfure té bakrit, polimetaleve, arit, né
studimin e prerjeve gjeologjike té thellésive
té médha, né gjeologjiné inxhinierike,né
ndihmé té studimeve gjeomjedisore, né
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kérkimin e ujérave néntokésoréetj., né
té gjithé kontinentet (Frashéri, Lubonja
and Alikaj 1995, Alikaj and Gordon 1999,
Karrigiand Alikaj,2011, Karrigiand Alikaj,
2012).

“Prerja Reale” éshté njé tomografi

skema

kryhet
elektrometrike me fushé elektrike té
brendshme si, skemat katér elektrodéshe
Schlumberger, Wenner dhe Gradient.
Avantazhet e “Prerjes Reale” qgéndrojné
né:

gjeoelektrike me

qé

Pércaktimin e sakté té pozicionit
hapésinor té objektit té kérkimit.
Rezolucionin e larté té objekteve
té kérkimitge ndodhen paralel dhe
pranénjéri tjetrit, pa humbur
thellésiné e kérkimit.

Rendimentin e larté té punimeve té
vrojtimit.

Studimin e thellésive té médha edhe
nén mbulesat me rezistencé elektrike té
ulét.

Thjeshtésiné e
anomalive té fituara.

interpretimit ~ té

“Prerja Reale” ka gjetur zbatim praktik té
gjeré me skemén e gradientit té mesém,
mbasi kjo skemé ka rendiment té larté dhe
thjeshtési né interpretim. Po késhtu skema
e gradientit ka aftésiné té depértojé edhe
trashési té konsiderueshme mbulesash me
rezistencé té ulét.

Avantazhi i “Prerjes Reale” mbas kryerjes
sé nivelit mé té thellé éshté se ajo eleminon
vrojtimet né zonat jo anomale, duke
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kursyer késhtu matjet pa interes praktik. 2. Modelimi i anomalisé me teknikén e
Pseudoprerjes té Rezistencés sé Dukshme
MODELIMI | ANOMALISE Modelimi i anomalisé sé rezistencés

me teknikén e Pseudoprerjes éshté
1. Modelimiianomalisé me “Prerje Reale” njé modelim kompjuterik i kryer me
té rezistencés sé dukshme skemén Dipol — Dipol né laboratorin e
Ky modelim éshté zgjedhur si mé i Elektrometrisé prané grupit mésimor —
pérshtatshmi nga albumi i ndértuar nga kérkimor té Gjeofizikés né FGJM.
Prof. Alikaj né mbéshtetje té studimeve t& = programi RES2DMOD.EXE, éshté njé
tij pér teknikén e “Prerjes Reale” (Alikaj program modelimi 2-D, i cili llogarit
1981). Pseudoprerjen e rezistencés sé dukshme
Modelimi éshté kryer né njé mjedis dy pér njé model 2D té& pércaktuar nga

Model 2D i lisé s& és (MN = 40 mm)
600E 650E 700E T80E 800E 850E 900E
1 1 1 1 1 1 1
0 0
\ 4
\ 3
50— \ \ -0 Z
AR E
8\ 8
-100 - - . 3 ‘.‘ X N © = =100
T T i T T T T
600E 650E 7006 780€ 800€ 850€ 900€
Cilindér horizontal me rezistence té larté
Diametri 44 mm
Thellésia 40 mm
Figura 3. Forma e izolinjave té& p, né njé “Prerje Reale”, pér rastin e njé cilindri horizontal me rezistencé té
larté.

dimensional horizontal me bazé elektroliti pérdoruesi. Me kété program pérdoruesi
(ujé) té vendosur mbi njé xham, i cili éshté  mund té zgjedh& metodén me diferenca té
rrethuar me njé material izolues. Lartésiae  fundme ose me elementé té fundém pér té
ujit éshté 5 mm dhe si model ka shérbyer |logaritur vlerat e rezistencés sé dukshme
njé disk kuarci né té njéjtén lartési, me (Res2DINV User Manual).
diametér 44 mm dhe i vendosur 40 mm Né program prerja gjeologjike éshté e
thellé. Sikurse shihet nga ky modelim, ndaré né njé numér té madh gelizash
izolinjat e p, pérvijézojné me njé aférsi  drejtkéndore.Pérdoruesi mund té zgjedhé
té kénagshme pozicionin hapésinor dhe aplikimin e skemave té ndryshme mbi
formén e modelit me rezistencé té larté. model dhe késhtu mund té pércaktojé
Sic duket edhe nga modeli, cilindri skemén mé té pérshtatshme pér zgjidhjen
horizontal me rezistencé té larté (q& né e detyrés.
rastin toné pérfagéson tunelin) &éshté pér ndértimin e modelit, kemi zgjedhur
térésisht i kapshém nga prerja dhe njé objekt drejtkéndor me vleré té larté
pérfagésohet nga njé anomali e mbyllur e rezistence (100 Ohm.m), i cili pérfagéson
vlerave té larta té rezistencés, gé kulmin e  tunelin. Ky objekt éshté i vendosur né njé
kané né gendér té cilindrit. mjedis rrethues me Rezistencé té ulét (10
Né pjesén e poshtme vlerat e rezistencés  Ohm.m). Ndértimi i modelit jepet né Fig. 4.
sé dukshme mbeten disi té€ hapura, g€ Pasi kemi modeluar ndértimin gjeologjik,
jané karakteristiké pér skemén e gradientit me ané té programit RES2MOD mund
pér ¢do dimension té skemés ushqyese. té modelojmé shpérndarjen e vlerave té
Pérputhja midis modelit dhe izolinjave rezistencés né Pseudoprerjen e vrojtuar
térezistencés éshté mjaft e miré. mbi kété model me skemén Dipol — Dipol.
Shpérndarja e vlerave té rezistencés sé
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Figura 4. Ndértimi i modelit gjeologjik té profilit né studim.

-
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. ..
o,

voowe s
e

Figura 5. Modeli gjeoelektrik dhe modelimi i shpérndarjes sé vlerave té rezistencés té dukshme mbi té.

dukshme jepet né Fig. 6.

Pasi kemi modeluar edhe shpérndarjen
e vlerave té rezistencés sé dukshme mbi
modelin gjeologjik, mund té kryejmé
inversionin e tyre, duke i konsideruar si
vlera té vrojtuara né njéPseudoprerje té
rezistencés mbi tunel. Ky inversion jepet
né Fig. 6.

Pra si¢c vihet re, edhe né inversionin me
teknikén e Pseudoprerjes fitohet njé
anomalime rezistencé té larté qé pérputhet
me modelin qé pérfagéson tunelin.

Duhet theksuar se ndérsa modeli i “Prerjes
Reale” éshté njé modelim fizik, i gjeneruar

:--q—.u -
mEESEE e

] 0 N . - -
oy e
-

Resistiuity méel
"

e

s (Hipase-BipaLe srvip)

nga matje reale mbi njé model qé
pérfagéson tunelin né njé mjedis gjeologjik,
né rastin e modelimit té Pseudoprerjes ai
éshté njé model i gjeneruar nga kompjuteri
dhe i pérllogaritur né ményré matematike.
Nga modelimi nxjerrim pérfundimin qé,
si skema e gradientit té shumfishté pér
“Prerjen Reale” ashtu edhe skema Dipol
— Dipol pér Pseudoprerjen, jané teknika
vrojtimi qé japin njé rezultat té kénagshém
mbi kété situaté gjeologo — inxhinjerike.

3. Matjet fushore me metodén e “Prerjes
Reale”.

e -y .

Figura 6. Pseudoprerja e invertuar e rezistencés pér modelin gjeoelektrik né studim.
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Matjet u bazuan né skemén e gradientit té
shumfishté, ku elektrodat ushqyese A dhe
B ngelen té fiksuara dhe ne profil Iévizin
elektrodat marrése M dhe N. Népérmjet
elektrodave A dhe B dérgohet rrymé me
intensitet |, e cila bén té mundur krijimin
e njé fushe elektrike néntoké. Midis
elektrodave M dhe N u mat diferenca e
potencialeve, gé lind si rezultat i krijimit
té fushés elektrike artificiale. U kryen
matje me gjatési té ndryshme te AB, duke
siguruar nivele te ndryshme thellésie
studimi, si AB=32m, 24m, 16m, 10m, 6m
(MN=1m pér té gjitha skemat).

PERPUNIMI | TE DHENAVE

1. Pérpunimi i té dhénave me teknikén e
“Prerjes Reale”

Pérpunimi i matjeve té “Prerjes Reale”
kalon népér disa faza, té cilat kané té
béjné me korrigjimin e vlerave té vrojtuara
pérsa i pérket vendosjes sé tyre né
thellésiné “reale”. Sé pari duhet té themi
gé kjo thellési nuk éshté reale né kuptimin
matematik té fjalés, pasi ajo karakterizohet
nga njé diapazon qé mund té variojé
me +20% té thellésisé sé vérteté. Pasi té
dhénat iu nénshtruan té gjithé procesit
té kontrollit dhe vlerésimit, u ndértua me

programin GEOSOFT Oasis Montaj “Prerja
Reale” e méposhtme:

Thellésia né “Prerjen Reale” varet nga
njé séré faktorésh si, vegorité e ndértimit
gjeologjik, raporti i gjatesise se skemes
ushgyese me dimensionet e objektit,
ndikimi i relievitsi dhe pérhapjae vijave
té rrymés né prerje. Né “Prerjen Reale”
té paragitur né Fig. 7 thellésia e studimit
éshté marré me aférsi H=0.2*AB

Pra  kemi marré informacion mbi
rezistencén e dukshme né pesé nivele
thellésie,respektivisht: 6.4m, 4.8m, 3.2m,
2m dhe 1.2m thellé.

Né prerjen e vrojtuar mbi tunel, duke marré
relievin e sheshté (me njé kuoté 100 m) dhe
duke kryer korrigjimin e ndikimit té relievit
dhe té pérhapjes sé vijave té rrymésné
prerje sipas njé programi kompiuterik té
vecanté té pérgatitur nga Pérparim Alikaj
dhe Nehat Likaj, éshté ndértuar njé “Prerje
Reale”, e cila éshté akoma mé e sakté pérsa
i pérket pérputhjes me objektin e studiuar
(Fig.8).

Si¢ vihet re edhe nga prerja e korrigjuar,
anomalia éshté fokusuar tek objekti i
studimit (tuneli). Edhe efekti shtesé i tunelit
né thellési qé vihet re tek “Prerja Reale” e
pakorrigjuar (edhe né modelin e ndértuar)
éshté shumé i vogél. Tuneli pérvijézohet

"Prerja Reale" e Rezistencés e vrojtuar mbi tunel (€ pa korrigjuar)

TUNELI

7 6

|

Aksi i tunelit

7 10

Thellésia (m)

76 5 4 3 2

(metors)

Rezist

"Prerja Reale" e
TUNELI

hm.m)

Figura 7. “Prerja Reale” e Rezistencés e vrojtuar mbi tunel.

Rezistencés e vrojtuar mbi tunel (e korrigjuar)
Aksi i tunelit

2 A

0

0-11 0 -7 \4\ - 2 ‘1 |? } 2 3 4 5 h 1‘0 ﬂé
eol— || o) s
25| o) —1 3 —h | amik
. o " 7/l )

i 1= e 44N :

B | | ‘. [ 1]

Piketat (m)

(motors)

19 20 21 22 24 25 27 20 32 35 38 42

Rezistenca (Ohm.m)

Figura 8. “Prerja Reale” e Rezistencés (e korrigjuar) e vrojtuar mbi tunel.
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garté nga vlera té ngritura té rezistencés
se dukshme, deri 49 Ohm.m né njé sfond
prej 15 — 25 Ohm.m. Heterogjenitetet
e rezistencés ne prerje, pér shkak té
ndryshimeve litologjike, reflektojné edhe
anomali tétjera té rezistencés sé dukshme,
té cilat nuk e deformojné até té shkaktuar
nga tuneli.Meqgénése aksi i tunelit nuk
pérkon me piketén 0, vérehet edhe njé
spostim i vogél i anomalisé majtas gendrés
sé tunelit. Sikurse vihet re, korrigjimet e
kryera kané rritur né maksimum saktésiné
e interpretimit.

2. Pérpunimi i té dhé&nave me teknikén e
Pseudoprerjes

Té dhénat fushore pér ndértimin e
Pseudoprerjes u vrojtuan me metodén
Dipol — Dipol me njé distancé ndérmjet
elektrodave ¢do 1 m né njé gjatési profili
prej 20 m, duke mbuluar me matje jo
vetém zonén ku lokalizohet tuneli por edhe
zonén pérreth tij.

Pérpunimi i vrojtimeve té rezistencés se
dukshme me teknikén e Pseudoprerjes
kalon népér hapat e pérmendur mé sipér
kur pérshkruam modelimin. Pér kryerjen e
pérpunimit té matjeve fushore pérdorém
programin RES2DINV. Fillimisht programi
RES2DINV ndérton njé model fillestar me
té dhénat e vrojtuara. Mé pas programi i
bén inversionin kétij modeli fillestar duke
dhéné si produkt final njé Pseudoprerje
té Invertuar té rezistencés sé dukshme.
Kjo Pseudoprerje sé bashku me modelin

fillestar éshté paraqitur né figurén 9.
Sikurse vihet re nga prerja e invertuar e
rezistencés, fitohet njezoné me vlera té
larta té rezistencés né pozicionin e tunelit,
gé arrijnéderi né 80 Ohm.m. Rezistenca e
mjedisit rrethues éshté mé e ulét, e rendit
15- 25 Ohm.m,qgé lidhet me prezencéne
argjilave dhe suargjilave né mjedis. Pra
edhe teknika e Pseudoprerjes jep njé
zgjidhje té miré té problemit té shtruar.

3. Krahasimi i
teknikave

Si Pseudoprerja ashtu edhe “Prerja Reale”
kané dhéné njé rezultat té kénagshém mbi
situatén gjeologjike té sheshit né vrojtim.
Me té dyja kéto teknika vrojtimi dhe
pérpunimi éshté béré e mundur lokalizimi
i njé anomalie me rezistencé té larté
(tuneli) né njé mjedis me rezistencé té ulét
(kryesisht argjila dhe suargjila).

Nga krahasimi i té dy teknikavevérehet se
“Prerja Reale” paragitet me njé rezolucion
mé té larté, jo vetém té anomalisé mbi
tunel, por edhe té shpérndarjes té vlerave
té rezistencés né mjedisin rrethues.
Gjithashtu, duke patur parasysht pérmasat
e tunelit (2m x 2m me tavanin né njé
thellési prej rreth 1.3 m nga sipérfagja),
mund té themi se té dyja teknikat e kané
lokalizuar miré thellésiné e tavanit, me njé
saktési té kénagshme.

“Prerja Reale”  konfiguron miré edhe
thellésiné e dyshemesé (rreth 3.5 m
thellé), ndérsa inversioni i Pseudoprerjes e

rezultateve midis dy
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Figura 9. Inversioni i Pseudoprerjes té rezistencés sé dukshme mbi tunel.
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mbyll anomaliné né thellésiné rreth 2.8 m
duke zvogéluar lartesiné e tunelit.Ky éshté
njé kufizim i njohur i inversionit, i cili lidhet
me mungesén e dendésisété vrojtimit pér
thellesité maksimale té prerjes.

Si Pseudoprerja ashtu edhe “Prerja Reale”
tregojné se jané teknika vrojtimi dhe
interpretimi shumé efikase dhe té sakta né
punimet e cekta gjeoelektrike. Megjithaté,
teknika e “Prerjes Reale” sipas variantit
té korrigjuar ka disa pérparési kundrejt
asaj téinversionit téPseudoprerjes, té cilat
lidhen me pércaktimin mé té sakté té
objektit té studjuar dhe me faktin se né
vrojtimet né “Prerjen Reale” nuk jané té
nevojshme matje me dendési té€ madhe
pér té rritur rezolucionin.

PERFUNDIME

Nga studimi i kryer rezulton se si
Pseudoprerja ashtu edhe “Prerja Reale”
jané dy teknikavrojtimi dhe pérpunimi té
dhénash gjeoelektrike gé japin rezultate
té kénagshme pér diktimin e objekteve
té ndodhura né thellési té vogla (disa
metér) nén toké, né ndihmé té gjeologjise
-inxhinierike apo gjeomjedisit.Modelimi
paraprak i situatés gjeologjike né laborator
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OPTIMIZATION OF GEOELECTRICAL RESISTIVITY SURVEYS IN DETECTION OF NEAR SURFACE
CAVITIES

Altin KARRIQI

ABSTRACT

Apparent Resistivity Method studies geological structures using changeability of electrical
resistivity’s of minerals or underground natural and artificial objects and surroundingrocks.
This is realized through study of how injected electrical field is scattered underground.

The main objective of this paper is to establishtheoptimal survey, processing and interpretation
methodology of geoelectrical datasurveyedabove a known geological model.

In the paper is treated processing and interpretation of geoelectrical data using classical
“Pseudosection”technique and“Real Section”technique, comparing of results obtained from
each technique and defining advantages and disadvantages of each of them. A help for a
correct survey, processing and interpretation of field data gives lab modeling of geological
situation and data simulation over this model. This way he hasa valuable information about
field surveys arrays and the shape and intensity of geoelectrical anomaly.

In order to have a notable apparent resistivity contrast we have performed field surveys over

an abandoned emergency tunnel in side of Faculty of Geology and Mines.

Key words: Cavities, Geoelectrical tomography, “Real Section”, Pseudosection.

INTRODUCTION

Apparent Resistivity method is one of the
most used geophysical methods in solving
geotechnical and environmental problems.
Is a method that is applied in earth surface,
with no negative impact in environment,
easy to use (especially with short arrays) and
in short time may be surveyed a wide area.
Resistivity’s contrast between different
underground objects and surrounding rocks
is easily detectable by this method. Using of
appropriate electrical arrays and a carefully
data processing lead in high resolution
and accuracy geoelectrical sections.
Resistivity 2D sections helps in defining
resistivity parameter in every point of this
section, having a clear view of resistivity
anomalies if objects or lithological changes
are present. Apparent Resistivity method

helps in geological and geotechnical
studies in analyzing and characterization of
underground discontinuities (J. Martinez-
Lopez et. al 2013).

GENERAL DESCRIPTION OF SURVEYED SITE

Surveyed site is located in southwest side
of Faculty of Geology and Mines (FGM).
An emergency tunnel witch connects
FGM building with Tirana National Park is
located underground on this site. Because
of no maintenance, this tunnel is damaged.
Actually his exit to the park is covered by
soil. Figure 1 represent Apparent Resistivity
surveys line location.

Geologically this area is part of Tirana
depression and is characterized by a simple
geological composition. The formations
around the tunnel are represented by

"Faculty of Geology and Mines, Rr. Elbasanit nr. 1, Tirana, Albania. E — mail: altin.karrigi@fgjm.edu.ale-mail :

altin.karrigi@fgjm.edu.al
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Miocenemolassesa product of their
alteration like clays, alevrolite with sand
presence, soil etc. In hydrogeological
aspect this site is part of an alteration zone
with circulation of ground and capillary
waters.

METHODOLOGY USED FOR SURVEYING AND

Resistivity value correspond with point O
which is midpoint of M and N distance and
is calculated using relation (1) (Frashéri etj.
1985. 1):

.=k %g [Ohm - m] (1)

Where k electrical array geometric

Vijat e rrymés

Sipérfaget
Ekuipotenciale

Figure 1. Apparent Resistivity surveys line location.

INTERPRETATION OF GEOELECTRICAL DATA
Apparent Resistivity Method

Rocks in  underground rarely are
homogenous. In natural conditions,
resistivity of rocks varies in wide intervals
vertically and horizontally. Apparent
Resistivity is a parameter of a special case
of heterogeneous media in electrical point
of view. Is numerically equal with resistivity
of an isotropic homogenous media where,
between potential electrodes M and,
for the same current | flowing at current
electrodes A and B (Figure 2) is created a
potential difference AU equal with that of
heterogeneous media (Frashéri etj, 1985,

1).
Through current electrodes is injected
in  soil a current with intensity

I,whichstimulates the electrical field. Using
potential electrodes, we survey potential
difference AUresulting from stimulated
electrical field. This potential difference is
proportional with intensity | and resistivity
pof the rocks underlying the survey line.
Measuringland AU, may be calculated
Apparent Resistivity of the rocks. This
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coefficient.

Mathematical expression of this coefficient
and his value depend on distance between
electrodes A, B, M and N.

Some of the most used array in Apparent
Resistivity surveys are Schlumberger,
Wenner, Dipole — Dipoleand Gradient
array. In our surveys over a buried tunnel,
we have used Dipole — Dipole for Pseudo
section technique and Multiple Gradient
array for “Real Section” technique.

Resistivity “Real Section” technique

“Real Section” is an original technique of
surveying, processing and presentation of
Resistivity and IP data, which allows a good
connection through surveyed parameters
and geological situation at a section. Firstly
proposed in 1978 in Albania from Pérparim
Alikaj(Alikaj, 1981; Langore, Alikaj and
Gjovreku 1989), soon was transformed,
after 1991, in a very successful technique
in exploration for copper, polymetals and
gold bearing mineralization’s, at great
depths, in help of geological projects,
civil engineering studies, in help of
environmental  studies, groundwater
exploration etc., in all continents (Frashéri,
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Lubonja and Alikaj 1995, Alikaj and Gordon
1999, Karrigiand Alikaj,2011, Karrigiand
Alikaj, 2012).

“RealSection” isageoelectricaltomography

g:; r,:ﬂ"‘

igre 2. Shlubergr a
surveyed with inner field electrical arrays
like Schlumberger, Wenner and Gradient.
Advantages of “Real Section” consists at:

e Accurate definition of spatial position of
surveyed objects.

e High resolution in case of parallel and
proximal objects, without loosing
exploration depth.

e High field survey effectivity.

e Study atgreat depths even under low
resistivity cover layers.

o Simplicity of anomalies interpretation.

“Real Section” has found a large application
using gradient array, because it is a high
efficiency array and easily applicable. Also
gradient array is capable to penetrate
atgreatthicknessof low resistivity cover
layers.

Another advantage of “Real Section”
technique, after surveying the deepest
level, is that we caneliminate surveys in
non anomalous zones, saving detailed
surveys at shallower levels.

ANOMALY MODEL

Modeling of anomaly using Resistivity
“Real Section”
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This is the most appropriate scale model
chosen from Alikaj studies about “Real
Section” technique. (Alikaj, 1981). This
model illustrates our field conditions of
survey.

The model has been realized in a 2 D
medium, using a glass table covered with
electrolyte (water). Water thickness was
5 mm and the high resistivity cylinder was
modeled using a quartz disk with 44 mm
of diameter, placed 40 mm from survey
surface. As can be noted from this model,
the contours of p, have accurately defined
the spatial position and geometrical shape
of high resistivity quartz disk model.

The tunnel, represented in our case by
high resistivity quartz disc, iseasilydefined
from “Real Section” resistivity contours
surrounding the disc in the center. In
deepest part, the outer resistivity contours
remains open, typically for of gradient
array. The concordance the between model
and Resistivity “Real Section” anomaly is

quite clear.
Modeling of anomaly using Pseudosection
technique
A computer model with Dipole -

Dipole array was used for this purpose.
RES2DMOD.EXE software is a 2D modeling
software which calculates Apparent
Resistivity Pseudosection anomaly over a
2D model defined by user. (Res2DINV User
Manual).
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Modeled geoelectrical section is divided
into a big number of quadratic cells. User
may choose application of different arrays
to define the most appropriate array to
solve the problem.

To model the tunnel we have chosen
a quadratic object with high resistivity
value (100 Ohm.m). This object is located
in a low resistivity medium(10 Ohm.m),

and Dipole Dipole Pseudosection,
are survey techniques that provide
an acceptable solution over modelled
geological situation.
FIELD SURVEY USING “REAL SECTION”
TECHNIQUE

Field surveys are performed with gradient

representing clays in real geological array, where current electrodes A and
section. This model is presented inFig.4. B are fixedwhile potential electrodes M
Model 2D i é sé és (MN = 40 mm)
600E 650E 700E T80E 800E 850E 900E
1 1 1 1 1 1 1
0 . . ~0
4
B
50— -6 2
3
g
=100 - - o= =100
T T i T T T T
600E 650E 700E 780E 800E 850E 900E
Cilindér horizontal me rezistence té larté
Diametri 44 mm
Thelésia 40 mm

Figure3. Contours of pd in a “Real Section” model in case of a high resistivity horizontal cylinder

After defining geoelectrical model,
through RES2MOD software we can
model the distribution of resistivity values
surveyed with Dipole — Dipole array in this
model. The distribution of these values is
presented in Fig. 6.

Thereafter, we have considered these
values as surveyed ones in a Pseudosection
over the tunnel and the inversion
procedure was applied (Fig. 6).

As can be noticed, using the Pseudosection
technique, a high resistivity anomaly is
obtained,in concordance with the tunnel
model.

We note that in case of “Real Section”
technique is used a scale model, while in
case of Pseudosection,a mathematical
model has been used to generate the
“observed” data.

Based on these model tests, we conclude
that both, multiple gradient “Real Section”
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and N are moving alongside the survey
line. The current has been injected in the
ground through current electrodes A and
B, while the potential differenceAU,, has
been measured through the potential
electrodes M and N. We have used
different AB lengths(AB =32m, 24m, 16m,
10m, 6m) with a constant MN=1m in order
to survey at various survey depth levels.

DATA PROCESSING
Data processing using “Real Section”
technique

Field datawere subject to different
processing phases that consider data
corrections fortheir “real” spatial position.
Firstly, we have to note that the assumed
depth is not a real one in mathematical
point of view, because it is characterizedby
an interval of accuracy that may fit to
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+20% of real depth. After checking and
processing field data, we have plotted
Resistivity “Real Section” using GEOSOFT
Oasis Montajsoftware (Figure 7):

Depth parameter at “Real Section”
technique depends on various factors

like geological section characteristics,
ratio between current array length
and dimensions of target, impact of

topographic features and propagation of
current lines in the section. In Figure 7,
depth of study was chosenapproximately
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according torelation H=0.2*AB. So we
have provided information on Apparent
Resistivity in 5 depth levels, respectively
6.4m, 4.8m, 3.2m, 2m and 1.2m deep.
Taking a flat terrain (about 100 m asl)
and correcting the section for current
lines propagation through a special
software compiled by Pérparim Alikaj and
Nehatlikaj,is plotted a corrected “Real
Section” that is more accurate in defining
the tunnel (Figure 8).

As can be noticed from this corrected

e -y .

Figure 6. Inverted Pseudosection of the model
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section, the anomaly is focused over our
object of study (tunnel). The extra effect
of the tunnel at depth, noticed in the non
corrected “Real Section” is diminished.
Tunnel is clearly identified from high
resistivity values, up to490hm.m in a
background of resistivity values that vary15
— 25 Ohm.m. Resistivity heterogeneities
caused by lithological changes, are
reflecting other resistivity anomalies that
are not deforming the main anomaly
caused by the tunnel. Data correction
process has increased at maximum the
interpretation accuracy.

Data processing using Pseudosection
technique.

Field data are surveyed using Dipole
— Dipole array with a distance of 1 m
between electrodes and for a total survey
linelength of 20 m, covering like this the
area of tunnel location and surroundings.
Dataprocessingof Resistivity Pseudosection
are been done the same as is described in
case of Pseudosection modeling. We have
used RES2DINV software for data inversion.
Processing procedure starts with building

of a preliminary model using surveyed
data. Thereafter, this model is subject to
inversion process, providing a final plot of
inverted Pseudosection (Figure 9).

As can be noted, a high resistivity zone
is located at tunnel location, with values
going up to 80 Ohm.m. Surrounding
resistivity values are at level of 15- 25
Ohm.m,connected with the presence of
clays at the section. The Pseudosection
techniquealso  provides a satisfying
solution of the problem.

COMPARISON OF FINAL RESULTS FROM “REAL
SECTION” AND PSEUDOSECTION TECHNIQUES

Both “Real Section” and Pseudosection
techniques have provided results about
geological situation in the study site.

Also these techniques have localized high
resistivity anomaly caused by the tunnel
and low resistivity surrounding values
caused from the presence of clays in the
section.

Form comparison of both techniques is
noted that “Real Section” technique has
higher resolution, not only to the anomaly

"Prerja Reale" e Rezistencés e vrojtuar mbi tunel (€ pa korrigjuar)
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Figure 7. Resistivity “Real Section” surveyed over the tunnel.
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Figure 9. Resistivity inverted Pseudosection over a buried tunnel

over the tunnel but to the surrounding
medium also. Knowing the tunnel size in
section (2m x 2m) which is located at a
depth of 1.3 m, we can conclude that both
techniques have anaccuratedepth location
of the tunnel top edge.

“Real Section” has a better configuration
of tunnel bottom edge (about 3.5 m
deep). Pseudosection inversion closes the
anomaly about 2.8m deep, giving a lower
tunnel height. This is a known restriction
of inversion which is connected with the
lack of survey density in maximal section
depths.

CONCLUSIONS

From the performed study, both
Pseudosection and “Real Section” are
survey, processing and interpretation

techniques that provide good solution in
detecting underground cavities located
near surface (several meters of depth),
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in help to geological and civil engineering
studies. Modelling of real situation in the
laboratory helps us defining the shape of
anomalies for both techniques, making
appropriate surveying arrays definition
and data interpretation easier.

An increased resolution and accuracy
in corrected “Real Section” comparing
with non corrected one is noticed.
Corrections done for the effect of current
lines propagation make possible fitting of
anomalies to exact spatial position of the
target.

Inversion of Pseudosection asks for a higher
number of field data survey compare to
“Real Section” in order to have a good
resolution.

Comparing both sections we my note that
both of them have good results in resolving
the problem but resolution and accuracy
of “Real Section” is higher, especially in
defining the tunnel extremities.
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FAZAT E DEFORMIMIT PAS HERCENIANE TE DESHIFRUARA NE MIKROBLLOKUN E KORABIT (NE
RAJONIN KUKES).

Gézim TOLA®

ABSTRAKT

Né Shqipéri Zona e Korabit (Pelagonia) strukturalishtvendoset poshtéofioliteveté Mirdités.
Ofiolitet e Mirdités pérfagsojné njé litosferé fosile jurasike e cila éshté obduktuar mbi
platformen kontinentale té Korabit gjaté jurasikut té sipérm. Pikrisht gjatéobduksionit
té Mirdités dhe pérplasjes kontinentale pas kretake mikroblloku i Korabit ka regjistruar
té paktén dy faza deformim D1 dhe D2.Evenimentikryesortektonik post — hercenian i
cilikastrukturuarzonén e Korabitéshté i shogéruar me deformiminregjional D1. Ky deformim
ka prodhuar rrudha izoklinale, té planit aksial S1, me pérmbysje drejt veriperéndimi. Kéto
rrudha shpesh shogérohen me shképutje tektonike inverse dhe shariazhues me rénie drejt
juglindjes.Deformimi D1 prezantohet me njé shistozitet regjional S1 dhe lidhet me obduksionin
e ofioliteve té Mirdités mbi mikrobllokun e Korabit. Ndérsa deformimi D2 lokalisht paragitet
me klivazhin e krenulimit subvertikal S2 duke e komplikuar strukturat e deformimit D1. Faza e
deformimit D2 lidhet ndoshta me pérplasjen kontinentale terciare.Vergjenca veriperendimore
e rrudhave té deformit D1 déshmon se gjate obduksionit ofiolitet e Mirdites transportohen

nga juglindja drejt veriperendimit mbi mikrobllokun e Korabit.

Fjalé kyg: Zona Korabi, obduksioni, ofioliti, deformim, shistoziteti.

KUADRI GJEOLOGJIK RAJONAL

Zona e Korabit éshté pjesé pérbérése e
Albanideve té Brendshme me pérhapje té
gjeré né rajonet lindore té Shqipérisé. Né
kuadér me regjional, zona e Korabit si pjesé
pérbérése lindore e Albanideve, (Schmid S.
M. et al. 2008) ndérton pjesén géndrore
té Dinarideveduke vazhduar mé tej né veri
me Dinaridetdhe né jug me Helenidet. Né
Shqipéri, zona Korab-Pelagoniane é&shté
e ndaré né nénzonén e Gjegjanit (Zona
Mirdita) dhe zona e Korabit (Tremblay A. et
al., 2015). Zona Korab-Pelagoniane formon
njé strukturé antiklinale rreth 30 km té gjeré
gé zgjerohet né jug né zonén Pelagoniane
né Greqi dhe né lindje e verilindje né
Magedoni dhe Kosové (Robertson A.H.F,
Shallo M. 2000; Robertson A.H.F et al

2013; Klapanis A. et al.,, 2013) si dhe
mund té lidhet me zonén Drina- Ivanjica
né Ish-Jugosllavi (figl.), megjithése nuk
ka vazhdimési té pjeséve té ekspozuara,
té cilat fillojné me sedimentet paleozoike,
pastaj ato gélgerore té Permo-Triasit, dhe
mé pas me gélgerorét Neritike té Triasit
shumé té deformuara gé jané té lidhura
me mbulesén Jurasike (Dimitrijevic M.N.
1973; Robertson dhe Karamata S. 1994).
Ndérsa né Greqi pérfagésohen nga njé
mbulesé gneisike té paekspozuara né zonén
e Korabit dhe té kufizuara nga sedimente,
duke filluar nga mbulesa Triasike-Jurasike e
metamorfizuar (Mountrakis D. 1984).

E gjithé Zona Pelagoniane ka pésuar njé
evolucion té pérbashkét gjeodinamik.
Gjaté formimit té maleve Alpine, mbulesa
e shkémbinjve té Zonés Pelagoniane iu

" Departamenti i Shkencave té Tokés;Fakulteti i Gjeologjisé dhe Minierave, Rruga e Elbasanit, nr. 1, Tiranég;

e-mail: gezimtola@gmail.com
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Figura 1. Zona Korab - Pelagoniane ne brezin Dinaro - Albano -Helenik (sipas Schmid S. M., et al 2008)
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Figura 2. Harta gjeologjike e Rajonit Kukés.
nénshtrua evolucioneve té ndryshme Zona Pelagoniane é&shté e ndaré

rajonale tektono-metamorfike. Prandaj,
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Sipas (Mountrakis D. 1984) Pelagoniani
jugor mund té ndahet mé tej né njé
zoné Peréndimore Pelagoniane (né
Shqipéri, e referuar si Zona e Korabit) e
cilastrukturalisht ndodhet poshté ofioliteve
té zonés Mirdita dhe i shpétoi deformimit/
matamorfizmit kryesor Alpin, dhe njé Zoné
Lindore Pelagoniane. Kjo ndarje éshté
bazuar né dallimet litologjike, metamorfike
dhe strukturoro-gjeologjike.

NDERTIMI GJEOLOGIJIK

Karakteristiké themelore e zonés sé Korabit
éshté pérhapja e gjéré e depozitimeve té
Paleozoit té poshtém dhe natyra pelagjike
e karbonateve té Triasit t& mesém deri né
Jurasikun e mesém. Né zonén e Korabit
depozitimet paleozoike kané pérhapje
té madhe dhe marrin pjesé né ndértimin
e tre njésive tektonike qé pérbéjné kété
zoné: njésiné e Kollovozit né pjesén
verilindore té zonés, njésiné e Muhurr-
Cajés né peréndim dhe njésiné e Malésisé
sé Korabit né juglindje. Zona né studim bén
pjeséné nénzonén e Muhurr - Cajés e cila
pérhapet né rajonet peréndimore té zonés
sé Korabit né kufi me nénzonén e Gjallicés.
Ndértohet nga shiste, rreshpe té zeza
me graptolite, rreshpe dhe gélgerorété
Silurian Devonianit, konglomerato-
ranoré té Permo-Triasikut té poshtém,
vullkanite té riftit etj., dhe depozitime
pelagjike, karbonatike e silicore té Triasikut
té mesém-Jurasikut té mesém(fig 2.).
Prerja mbyllet me depozitime terigjene té
Jurasikut té sipérm.

Né studimet stratigrafike té kryera
nénénzonéne Muhurr-Cajés tézonés sé
Korabit, éshté deshifruar me mjaft saktésisi
stratigrafia e depozitimeve siluriane ashtu
dhe ajo e atyre devoniane (Xhomo A. et al.,
1985, 1994; Pashko P. 1987, 1989, 1990;
MegoS.1987,1988,1989). Kéto depozitime
té Silurian-Devonianit zéné sipérfagen
mé té madhe té nénzonés. Né pérgjithési
pérfagésohen nga rreshpe argjilore
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sericitike, pothuajse me ngjyré té zezé,
té cilat né shumicén e rasteve pérmbajné
dhe graptolite. Né disa prerje vérehet dhe
prania e rreshpeve alevrolitike qé kalojné
deri né ranoré kokérrimét. Depozitimet e
Silurian-Devonianit takohen dhe né zonén
e Mirdités e cila ka marrédhénie kalimtare
me zonén né studim (Kodra A. 1976, 1986).
Depozitimet e Permian Triasikut té
poshtém pérfagésohen kryesisht nga
konglomerate - ranoré té kugérremté
"Luma", jané ekuivalenté té formacionit
"Verrucano"dhe pérfagésohen nga
kuarcite, granite, ranoré kuarcoré, shiste,
ignimbrite, etj., ndérkohé qé né pjesén
lindore té nénzonés se Muhurr - Cajés
pérfagésohen nga konglomerate-ranoré
té gjelbér. Gélgerorét e pjesés sé poshtme
té prerjes karbonatike gé shtrihen direkt
mbi konglomerato - ranoré "Luma" ofrojné
mikrofacie té Triasikut té poshtém me
Meandrospira pusilla, Glomospira sinensis,
Glomospira spai, etj.; takohen edhe
Naticla costata (Shallo M. etj. 1971, Kodra
A. 1976).

STRUKTURAT E DEFORMIMIT D1 (DEFORMIMI
| PARE)

Evenimenti kryesor  tektonik  pas-
hercenian i cili ka strukturuar zonén e
Korabit éshté i shoqgruar me deformimin
regjional D1.Deformimi D1 déshmon pér
njé deformim té vazhdueshém né shkallé
regjionale, presencé té njé shistoziteti
regjional S1 (Shistoziteti 1) dhe heterogjen
(rrudhosje regjionale), intensiteti i tij varion
nga Peréndimi né Lindjé duke u prezentuar
si njé klivazh i krenulimit né gelgeroret
mikritik té Jurasikut né peréndim, ai béhet
drejt Lindjes né pjesén e brendéshme té
zonés sé Korabit njé shistozitet i planit
aksial, nganjéhere duke u paralelizuar
me stratifikimin So (Shtresézimi). Né
gélgerorét jurasik tékufirit peréndimor té
zonés sé Korabit, D2 (Deformimi i dyté)
éshté tepér diskret.

Strukturat rrudhosése P1 (rrudha té
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formuara nga D1) jané té shtrénguara
deri izoklinale té pérmbysuar drejt
veriperéndimit dhe zhyten pérgjithsisht
léhtésisht drejt verilindjes, megjithaté
mbivendosja e deformimit D2 prek
orientimin e S1 dhe influencon mbi zhytjen
e P1. Ato formojné rrudha té ngjashme
me trashje né sharnier. Rrallé vérehet
gé rrudhat P1 deformojné njé shistozitet
té vjetér hercenian. Né mbulesén
vullkano- sedimentare permo - triasike,
polariteti stratigrafik dhe struktural drejt
veriperéndimit sugjeron njé strukturé
antiforme té tektonizuar mbi karahun e
tij juglindor gjaté té cilés jané zhvarrosur
formacionet mé tévjetra gé jané
pjesé e bazamentit hercenian. Njé seri
shkeputjesh tektonike shariazhuese dhe
inverse té vrojtuar né luginén e lumit Luma
i atribohen deformimit D1. Kéto struktura
globalisht té orientuara verilindje-
jugperéndim formojné pérgjithsisht
korridoret e deformimit trashésia e té
cilave varion nga disametra né disa dhjetra
metra gé nganjéhere jané té veguara nga
shkémbinj me teksturé millonitike.

Duke ju afruar kétyre shképutjeve
tektonike; vérehet njé gradient i
deformimit né konglomeratet permiane
dhe/ose ranorét e kugérremte té bazes
sé sekuencés permo-triasike. Klastet
béhen progresivisht té térhequra sipas S1.
Lineacionet e térheqjes, zhytja e técilave
sipas P1 mund té jeté pak a shume e
forté duke déshmuar pér njé levizje té
réndesishme inverso-shariazhuese.

Né kampionet e orientuara té zonés
millonitike (Dechamps T. 2008) vrojtohet
nje breznim tektonik millonitik i shoqruar
me njé reduktim té réndesishém te
madhésisé sé mineraleve dhe me njé
segregim metamorfik té horizontit kuarc-
feldshpatik (40%) dhe té horizontit mikor
(60%). Kuarci éshté i rikristalizuar dhe
plastikisht i deformuar, porfiroklastet
e feldshpatit jané té zévéndesuara nga
epidoti dhe sericiti.Prezenca e epidotit
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postkinematik sugjeron qé rikristalizimi ka
vijuar edhe pas maksimumit té deformimit.
Indikatoret kinematik jané mé shumice
dhe déshmojné njé levizje té djathté
drejt veriperéndimit; shtresézimi S1 dhe
linecioni L1 tregojné pér njé levizje drejt
veriperéndimit.

STRUKTURAT E DEFORMIMIT D2 (DEFORMIMI
1 DYTE)

Kjo strukturé e deformimit shprehet nga,
S2 (klivazhi i krenulimit), i vrojtueshém
makroskopikisht dhe nén mikroskop.
Ai éshté i orientuar veri-verilindje - jug-
jugperéndim dhe me rénie té forté heré
lindje - juglindje dhe heré peréndim
veriperéndim. Dy vlerat mesatare
té S2 té pércaktuara me ndihmén e
projeksionit stereografik (diagrama e
Schmidt, hemisfera e poshtme) jané: 50
veriperéndim 65 (mesatare e kalkuluar
mbi 60% té matjeve); dhe 40 juglindje
50 (mesatare e kalkuluar mbi 40% té
matjeve). Variacionet e inklinimit té S2
varen nga tipi i sipérfages sé deformuar
(né funksion té krahéve té rrudhave P1
té rirrudhosur dhe nga njé deformim D2.
Rrudhat P2 (rrudha té formuar nga D2)
jané té hapura dhe me zhytje té dubluar,
drejt veri-verilindjes ose jug- jugperéndimit
sictregojné shperndarjet né L1, L2 (fig.
3) té interpretuara né njé pérafrim si
ekuivalenté té akseve té rrudhave P2.

TEKTONIKAT SHKEPUTSE NORMALE TE REJA

Njé strukturim i réndesishém né regjim
tektonik né terhegje ka modifikuar
rrénjésisht  strukturimin  gjeologjik té
rajonit né studim. Ai prezentohet me nje
seri shképutjesh tektonike normale té
drejtimit veri - verilindje me rénie rreth
70° drejt peréndimit qé ka sjellé né kontakt
tektonik shkémbinjét vullkano-sedimentar
nénofiolitik té Gjegjanit me shkémbinjet
gélgerore triasiko-jurasik i poshtém. Ky
sistem i shképutjeve tektonike normale



Tola G.

pérkon me zhvarrosjen e vonshme té
zonés sé Korabit né raport mé ofiolitet e
Mirdites. Mosha dhe shpejtesia relative
e zhvarrosjes jané pércaktuar me ané

Korabit. Jovazhdimsité e moshave TFA té
pérshkruara kétu mé lart jané té lidhura
me levizjet normale ndérmjet 10 dh 15 Mv
té cilat kané prekur ofiolitet dhe vullkano-

Figura 3. Projeksion Stereografik (Diagrama e Schmidt) té L1, L2, S1 dhe S2.

té termokronologjise falé matjeve té
gjurméve té carjeve mbi apatit (TFA)
dhe zirkon (TFZ) (Muceku B.et al., 2006).
Mosha e kétyre lévizjeve tektonike né
regjim tektonik normal jané té reja:
moshat mbi apatit 21.4+1.4 Mv (million
vite) dhe 14.7#1.9 Mv né kompleksin
vullkano- sedimentar té Gjegjanit, pra né
bllokun e sipérm té shképutjes tektonike
normale, dhe ato rinovohen nga 171l Mv
deri 10.8+0.7 Mv duke kaluar me né lindje
né bllokun e shtruar gé pérfagson zonén e
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sedimentaret shoqruese té Gjegjanit dhe
kané zhvarrosur zonén e Korabit.

REZULTATET.

Studimi struktural i rajonit veriperéndimor
té zonés Korabit ka véné né evidencé dy
faza deformimi pas herceniane D1 dhe D2,
kjo né pérputhje edhe me rezultatet dhe
konkuluzionet e arritura nga(Dechamp T.
2009).Deformimet herceniane nuk jané
trajtuar pér arsye se deformimet pas-jursik
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i mesém kané fshiré pothuajse totalisht
strukturat e deformimit hercenian.

a) Deformimi D1 déshmon pér njé
deformim té vazhdueshém né shkallé
regjionale (presencé té njé shistoziteti
regjional S1) dhe heterogjen (rrudhosje
regjionale).

b) D1 éshté para — Kretak dhe mé shumé
gjasa i sin-obduksionit té ofiolitit pasi
ky deformim nuk prek as veté ofiolitin
dhe as mbulesén e tij té pérfagsuar nga
gélgerorét e Kretakut. D1 éshté pra njé
fazé deformimi Mesozoik i réndésishém,
me vergjence veriperéndimore. Né kété
kéndvéshtrim dhe duke ditur se ofioliti i
Mirdités ka obduktuar né Jurasik t& Mesém
(ndérmjet 160 dhe 174 Mv), (Kodra A.
1991), deformimi D1 i atribohet mé shumé
gjasa vendosjes sé ofiolitit té Mirdités mbi
buzinén e Korab-Pelagonisé.
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c) Kushtet e deformimit arrijné deri
né kushte deformimit thyrés gjé e cila
nénkupton se D1 éshté deformim jo
i vazhdueshém si¢c e déshmojné kété
shképutjet tektonike té vrojtuara néluginén
e lumit Luma.

d) Deformimi D2, éshté njé deformim
pas kretakut té vonshém. Né fakt kjo
fazé prek jo vetem térésine e Korabit por
edhe kompleksin vullkano sedimentar
té Gjegjanit, ofiolitin e Mirdités dhe
gélgerorét e Kretakut.

e) Tektonika alpine né rajon éshté
sipérfgsore, jo  metamorfike.  Ato
deshmojné se qgé prej Mesozoit té

vonshém, temperatura ka mbetut nén
200-250°C, né fakt datimet mbi gjurmet e
carjeve mbi zirkon kané dhéné pér zonén
e Korabit mosha té 125.1+12.9Mv dhe
116.8+10.7Mv. (Muceku B. et al., 2006).
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THE POST- HERCENIAN DEFORMATION PHASES ENCRYPTED IN THE MICROBLOCK OF KORAB
(KUKES REGION).

Gézim TOLA™

ABSTRACT

In Albania, the Korbi zone (Pelagonia) structurally is located under the ophiolites of Mirdita.
These represents a Jurassic fossil lithosphere which is abdicated over the continental platform
of Korabi during the Late Jurassic. Precisely during the autopsy of Mirdita and the continental
collision post - cretac, the microblock of Korab has recorded at least two phases of deformation
D1 and D2. The main tectonic event post - hercenan which has structured the Korabi zone, is
associated with the regional deformation D1. This deformation has caused izoclinical folds of
the axial plan S1, overthrown to north - west. These folds often, are associated with inverse
tectonic detachment and thrusting falling towards south-east. The deformation D1 is presented
with a regional chistosity S1 and is related with the obduction of Mirdita ophiolites over the
micro block of sub-vertical crenulation clivage S2, complicating the deformation structures D1.
The deformation phase D2 is related probably with the tertiary continental collision. The north
- west vagrancy of the deformation folds D1 shows that during the abduction, the ophiolites of
Mirdita are transported from south - east towards nord - west over the microblock of Korabi.

Key words: Korabi zone, abduction , ophiolite, deformation, chistosity .

THE GEOLOGICAL REGION FRAMEWORK

The Korabizone s part of Internal Albanides,
with a wide spread in the Eastern regions
of Abania. In a more regional frame, Korabi
zone as an eastern part of the Albanides,
(Schmid S. M.,et al. 2008) constructs the
central part of the Dinaride, continuing in
the north part with the Dinarides and in the
South part with the Helenides. In Albania,
Korab- Pelagonia zone is divided in the sub
- area of Gjegjan (Mirdita Zone) and the
Korabi Zone (Tremblay A. et al., 2015).

The Korab - Pelagoniane Zone compounds
an anticlinal structure about 30 km that
extends in the Pelagonian zone in Greece
and in East and Nord - East in Macedonia
and Kosovo (Robertson A.H.F., Shallo M.
2000; Robertson A.H.F et al 2013; Klapanis

A. et al., 2013) and also can be connected
with the Drina - Ivanjica zone of the old
Yugoslavia (figl.), even though there is no
continuity of the exposed parts, which
begin with the Paleozoic sediments, and
then with the limestones ones of Permo -
Triassic,and then with the Neriticlimestones
of Triassic, very deformed that are linked
with the Jurassic overlay (Dimitrijevic M.N.
1973; Robertson and Karamata S. 1994).
Meanwhile in Greece are represented from
a gneissic overlay not exposed in the Korabi
area and limited of sediments, that start
from the metamorphosed Triassic - Jurassic
overlay (Mountrakis D. 1984).

All the Pelagonian zone has undergone a
common geo-dynamic evolution. During
the formation of the Alpin mountains, the
overlay of the Pelagonian zone - rocks went
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Figure 1. Korab —Pelagonian area in the Dinaro - Albano - Helenik segment (Schmid S. M.,et al 2008)
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The post- hercenian deformation phases encrypted in the microblock of Korab (Kukés region).
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Figure 2. Geological map of Kukés Region.

under several different regional tectonic — Pelagonian Area is divided into the South
metamorphic evolutions. That’s why the and Nord Pelagonian.
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According to (Mountrakis D. 1984) South
Pelagon can be separated further into the
Western and Eastern Pelagonian Zone. The
Western one (in Albania known as Korabi
Zone), which structurally is located under
the ophiolites of the Mirdita Zone, and was
saved from the main Alpin deformation/
metamorphization. This separation is
based on the litoligal, metamorphocical
and structural - geological differences.

THE GEOLOGY OF THE AREA

The basic characteristic of the area is
the wide spread of the Lower Paleozoic
disposals and the pelagic nature of the
Medium Triassic carbonates to Medium
Jurassic. In the zone of Korab, the Paleozoic
deposits have high prevalence and
participate in the construction of three
tectonic units that make up this area: the
Kollovoz unit in the northeastern part of
the area, the unit Muhurr - Cajé in west
and the Highland of Korab unit in the
southeast. The area under study is part of
the Muhurr - Cajé subzone which is spread
into the western zone bordering Korabi
- Gjallica subzone. Built from black schist
with graptolites, schist and limestone of
the Silurian - Devonian, conglomerate -
sandstone of Lower Permo - Triassic, rifted
vulcanite etc., and pelagic, carbonate and
silica deposits of Middle Triassic - Middle
Jurassic (figure 2). The section is closedwith
terigene sediments of Upper Jurassic.

Stratigraphic studies conducted in the
subzone of Muhurr - Cajés of Korab zone
is quite accurately deciphered as siluriane
disposals stratigraphy and as those
Devonian (Xhomo A. et al. 1985, 1994,
1987 P. Pasko, 1989 1990, Meco S. 1987,
1988.1989). These Silurian - Devonian
deposits occupy the largest area of the
subzone. Generally represented by sericitic
clay schist, almost of black color, which in
most cases contain also graptolites. In
some sections is noticed the presence of
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alevrolitice schist who pass up to grained
sandstones. Silurian -Devonian depositions
are encountered also in the Mirdita zone
which has transitional relations with the
area under study (Kodra A, 1976, 1986).
The deposits of the Lower Permian -
Triassic are mainly represented by sandy
reddish conglomerates “Luma” are
equivalents of the “Verrucano” formation
and are represented by quartzite, granite,
sandstone, quartz, ignimbrite, etc., While
in the Eastern part of the Muhurr - Cajé
subzone are represented by conglomerates
- green sandstones. The limestone’s of the
lower part of carbonate reservoirs that lie
directly above the conglomerate - “Luma”
sandstone offer micro facie of Lower Triassic
with Meandrospira pusilla, Glomospira
sinensis, Glomospira spai,;Naticla costatais
etc., also encountered (Shallo M. etc. 1971;
Kodra A. 1976).

THE STRUCTURES OF DEFORMATION D1
(FIRST DEFORMATION)

The major Past - hercenian tectonic event
- which has structured Korab zone is
associated with the regional deformation
D1. Deformation D1 indicates a
deformation continued on a regional scale,
the presence of a regional S1 (Chistosity
1) and heterogeneous chistosity (regional
folding), its intensity of ranges from
west to east being presented as a clivage
of crenulation in micritic limestones of
the Jurassic in the west, an axial plan of
chistosity is made eastwards to the inner
Korab zone, sometimes being paralleled
with So stratification The Jurassic
limestone of the western border zone of
Korab zone, D2 (second deformation) is
more discrete.

The folding structures P1 (foldsformed
by D1) are constrained and izoclinal over
thrown northwest and generally easily
plunged to the northeast, however the
overlap of D2 deformation affects the
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orientation of S1 and influences P1 on
diving. P1 is rarely seen to distort an
old hercenian chistosity in the volcano
- sedimentary overlay Permo - Triassic,
the stratigraphic and structural polarity
to northwest suggests an anti-form
tetanized structure over its southeast
side, during which are exhumed the oldest
formations which are part of hercenian
basement. A series of tectonic thrusting
and inverse disconnections are observed
in the river valley of Luma attributable to
D1 deformation. These structures globally
oriented northeast - southwest generally
form the deformation corridors whose
thickness varies from several meters to
several tens of meters that are sometimes
separated by rocks with a millionaire
texture.

By approaching to these tectonic
disconnections; a gradient of deformation
is observed in Permian conglomerates and
/ or reddish sands of the Permo - Triassic
base sequence. The clasts are progressively
withdrawn by S1. Drawing Lineation’s,
whose diving according to P1 can be
more or less strong indicating a significant
inverse - thrusting movement.

In the oriented samples of the area
(Dechamps T. 2008) is observed a millonitic
tectonic generation accompanied by a
significant reduction of thesize of minerals
and by a metamorphic segregation of
the quartz - feldspath horizon (40%)
and the micor horizon (60%). Quartz is
recrystallized and plastically deformed,
the feldshpat porfiroklastet are replaced
by epidote and sericite. Post-kinematic
epidote presence suggests that
recrystallization hascontinued even after
the maximum of deformation. Kinematic
indicators as a majority and indicate a right
- northwest movement; S1 stratification
and L1 (Lineation) indicate a move towards
the northwest.

THE STRUCTURES OF DEFORMATION D2
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(SECOND DEFORMATION)

D2- deformation structure expressed
by S2 (the crenulation clivage) and
macroscopically observable even under
the microscope. It is oriented NNE / SSW
and sometimes sharply dropped east -
southeastandothertimeswest-northwest.
Two average values of S2 are determined
with the help of stereographic projection
(Schmidt diagram, the lower hemisphere)
are: 50 Northwest 65 (average calculated
over 60% of the measurements); and 40
southeast 50 (average calculated over
40% of measurements). The variations
of inclination of S2 depend on the type
of surface deformation (in view of the
sides of P1 folds to re-folded and on
D2 deformation. The foldes P2 (formed
by D2) are open and with a dubbed
immersion towards the north - northeast
or south - southwest as are shown in the
distributions in L1, L2 (fig. 3) performed in
an approximation as equivalents of the P2
axis.

NEw NORMAL TECTONICS

An important structuring tectonic regime
has radically modified the geological
structure of the region under study. It
is represented by a series of a normal
tectonic driving north - northeast with
a drop of about 70 ° to the west that has
caused tectonic contact of the volcano -
sedimentary rocks of Gjegjan sub-ophiolite
with the Lower Triassic - Jurassic limestone
rocks. This system coincides withthe normal
late tectonic exhumation of the Korabi in
ratio with the Mirdita Ophiolite. The age
and the relative speed of exhumation
are determined by the measurement of
termo - chronological fission track thanks
to the cracks on Apatit (FTA) and zircon
(FTZ) (Muceku B. et al., 2006). The age of
these tectonic movements in the normal
tectonic regime are new: ages over Apatit
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21.4 £ 1.4 (million years) and 14.7 + 1.9.
my. In the volcanic - sedimentary complex
of Gjegjan, in the upper normal tectonic,
are renewed from | + 17 to 10.8 £ 0.7 my

northwestern region Korab has put in
evidence two phases of post - hercenian
deformation D1 and D2, in accordance
with the results and the conclusions

Figure 3. Stereographic Projection (Schmidt Diagram) of L1, L2, S1 and S2.

(million years), the east block paved is
represented by the Korab zone. The non-
continuing ages here FTA, described above
are associated with anormal movement
between 10 to 15 My, that has affected the
Ophiolites and the associated volcano -
sedimentary of Gjegjan and have exhumed
the Korab zone.

RESuULTS.

The structural study of the area of the
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achieved by (Dechamp T. 2009). Hercenian
distortions are not treated because the
deformations after Middle Jurassic have
erased almost totally the hercenian
deformation structures.

a) D1 deformation indicates a continuous
deformation on a regional scale (the
presence of a regional chistosity (S1)
and heterogeneous (regional folding).

b) D1 is before Cretaceous and more likely
the sin - obduction of ophiolites after
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this deformation affects neither itself
nor the ophiolites overlay represented
by Cretaceous limestones. D1 is
therefore an important stage of the
Mesozoic deformation, with a northwest
diapason . In this context, and given
the fact that the ophiolites of Mirdita
zone obducted in the Middle Jurassic
(between 160 and 174 Mv) (Kodra. A
1991), D1 deformation most likely is
attributed to the ophiolites established
in Mirdita on the Korab -Pelagonia sub
- zone.

¢) The conditions of deformation reached

the dioptric deformation conditions
which means that D1 is not a continuous
deformation as is proved from the
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tectonic fracture observed in the river
valley of Luma.

d) D2 deformation is a deformation after

the Late Cretaceous. In fact, this stage
affects not only the whole of Korab but
also the Gjegjan complex of sedimentary
volcanos, the ophiolites of Mirdita and
the Cretaceous limestones.

e) The alpin tectonics in the region is

surface, not metamorphic. They show
that since the late Mesozoic, the
temperature is above 200 - 250 ° C, in
fact the fission track dating on zircon
are presumed to be in the Korab zone
of 12.9 my age + 125.1 and 116.8 £ 10.7
my. (Muceku B. et al., 2006)
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DESHMI TE VEPRIMTARISE SE EROZIONIT DETAR NE PLAZHIN E BORSHIT

Sokol MARKU”

ABSTRACT

Né kété artikull shqyrtohen disa déshmi té mundshme té eroizionit detar té ndodhura kohé mé
paré né plazin e Borshit. Tentohet té gjenden lidhjet e tij me evente té ndryshimeve klimaterike
globale té cilat mund te kené cuar né njé ngritje te mundshme té nivelit mesatar té detit dhe
intensifikimin e stuhive detare me energji mé té madhe té dallgéve.

Kjo dhe kombinimi me te dhéna mbi ngjarje historike té ndodhura bén té mundur pércaktimin
e kohés dhe arsyeve té erozionit té vérejtur né kété bregdet.

Fjalé kyge: Plazhi i Borshit, bunkeré, shira intensive, temperatura globale, Luhatja e Atlantikut

té Veriut (NAO)

HYRIE

Zona e bregdetit &shté njé hapésiré mjaft
dinamike depozitimi. Disa faktoré kané
ndikim né sedimentimin gé ndodh né
kété zoné. Ndér to mund té pérmendim
llojet e valéve si baticat, rrymat detare dhe
sidomos ato me origjiné nga erérat. Por me
réndési éshté edhe pérballja e bregdetit
me stuhité, té cilat ndikohen mjaft nga disa
fenomene periodike klimaterike.

Kérkimet e fundit (Prouost J., et al. 2013)
tregojné pér variacione té shpeshta
klimaterike, me origjiné, shkage dhe
frekuencé té ndryshme.

Ndér eventet me ndikim té madh né
luhatjet klimaterike né Amerikén Veriore,
Europé, dhe brigjet e Mesdheut éshté
Luhatja e Atlantikut té Veriut, NOA
[North Atlantic Oscillations]. Ky event
rregullon ndikimin e dallgéve mbi brigjet
e kétyre hapésirave népérmjet kontrollit
té intensitetit dhe frekuencés sé stuhive.
Ai kontrollon né té njéjtén kohé reshjet
duke ndikuar né prurjen e sedimenteve me

origjiné lumore, dhe né vecanti sedimentet
prej castit kur ato shképuten prej
dominimit lumor deri né dominimin detar
si¢ éshté rasti i rrymave té forta né estuare.
Né kété shkallé kohore krahasuese, vlen té
pérmendet se cikli 4 vjegar dhe 18.6 vjegar
i baticave ndikon né nivelin e veprimit té
valéve dhe luan njé rol té réndésishém mbi
dinamikén e sedimentimit té barrierave
litorale. (Proust, J.N., et al, 2013)

Né kété luhatje, si kriter matjeje éshté
variacioni mes sistemit té vazhdueshém
i presionit té ulét mbi Islandg, dhe atij
té presionit té larté mbi ishujt Azore
kontrollon drejtimin e erérave né Europé.
Variacioni i ndryshimit mes tyre pérbén
indeksin NAQ, i cili éshté pozitiv (NAO+)
kur diferenca éshté e larté dhe negativ
(NAO-) né rast té kundért. NAO- ndikon qé
zona e Detit Mesdhe té pérjetojé dimra té
lagésht me stuhi.

Té dhénat e studimeve tregojné pér dy
raste kur jané matur vlera té NAO-, né vitet
1955-60, dhe né vitet 1990-95 (Robson J.,
et al 2012; Serafanov 2008). Gjithashtu té
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dhénat e studimeve flasin se né gjysmén
e paré té dekadés 90, tempertura ka
pésuar rritje. Kéto rritje pérputhen dhe
me té dhénat e viteve me reshje intensive
né Shqipéri (Porja T. 2010). Nga grafiku
i intensitetit té reshjeve (fig. 1) vihet re
se prej vitit 1990 deri né vitin 1993 kemi
gjithsej 17 episode me reshje intensive,
ndérsa né periudhén 1995 deri 1997 kéto
episode jané teté. Maksimumi i episodeve
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Figura 1. Numri i episodeve me reshje intensive pér
periudhén 1990 — 2005 (sipas Porja T. 2010.)

me reshje intensive arrin né vitin 1998
me 13 episode. Mbas késaj deri né vitin
2005 dallohet njé getésim i episodeve
té tilla. Né total periudha 1990-2005

karakterizohet prej 61 rastesh me reshje
intensive, prej té cilave 44 ose 71% kané
ndodhur né gjysmén e paré 1990-98 me
njé mesatare prej 5.5 rastesh né vit, ndérsa
pér periudhén 1999-2005 mesatarja éshté
2.4 raste né vit kurse maksimumi prej 4
rastesh ka gené né vitin 2002.
PozICIONI RAJONIT TE
STUDIMIT
Zona e marré né studim pér kété artikull
éshté plazhi i Borshit (fig. 1), i cili gjendet
né jug té Shqipérisé né bregdetin Jonian,
mes fshatrave Qeparo, Borsh dhe Pigeras.
Zona e bregut ka nje shtrirje veriperendim-
juglindje me azimut té shtrirjes rreth
170 gradé. Né projeksionin horizontal
formon nje trekéndesh gé vjen duke u
ngushtuar derisa mbyllet né rrézé té njé
klifi (faleze), me koordinata té péraférta,
gjerési gjeografike 40.016891° dhe gjatési
gjeografike 19.879762°.
Plazhi ka kéto pika kryesore referuese,
zona “Vila Borshi”, Lagja “Shkallé”, Lagja e
Malésoréve” (fig. 2).
Plazhi rrethohet prej njé relievi malor, i cili
ngrihet me kénd té forté, menjéhere mbi
zonén e ulét. Gjatésia veri - jug e tij nuk i
kalon 5 km, ndérsa gjerésia né ekstremin
7 S

GJEOGRAFIK |

R

Figura 2. Pamje nga lart e plazhit té Borshit dhe pikave té tij referuese. (Imazh nga Google Earth daté
14.08.2015)
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me jugor éshté 2-5-7 metra, dhe vjen duke
u zgjeruar drejt veriut deri né 10-15 metra.

GJEOLOGIJIA E RAJONIT DHE LITOLOGJIA E
PLAZHIT.

Rajoni né fjalé éshté pjesé e Nénzonés Cika
té zonés tektonike Jonike (Xhomo A., et al.
2002). Kjo nénzoné shtrihet pérgjaté gjithé
bregdetit Jonian prej Qafés sé Llogarasé e
deri né kufirin shtetéror me Greqiné. Kjo
nénzoné shfaget né lindje té vijés bregore
dhe pérfagésohet nga depozitime ranore
té Burdigalianit, Akuitanianit, Oligoceni
i mesém dhe i sipérm. Kéto depozitime
kryesisht ranoré, argjila, mergele dhe
flishe, mbulojné depozitimet mé té vjetra
gélgerore té Kretakut té sipérm (Cr,).
Mbyllja veriore e plazhit pérfagésohet
nga depozitime karbonatike té Jurasikut té
poshtém (J,) (Xhomo A., et al. 2002, 2010).
Kéto depozitime ngjitur me plazhin
shfagen né trajtén e njé tarace terrigjene
(argjilore), e cila ngrihet mbi zhavoret e
plazhit me njé lartési gé luhatet nga 0.25
cm né zonén “Vila Borshi” deri né 2 metra
né zonén e pérroit mbas Lagjes Shkallg, e
duke mbajtur pak a shumé kété lartési drejt
jugut, me luhatje ndonje luhatje mes 1 e
1.5 metrave derisa pérfundon krejt né jug
ku plazhi béhet njésh me kodrat qé zbresin
né det (Kodra e portokalleve nén Pigeras).
Midis Lagjes “Shkalle”, dhe lagjes sé
Malsoréve, vérehet kufiri mes gélgeroréve
dhe terrigjenéve. Né kété kufi éshté krijuar
shtrati i njé pérroi té vogél i cili mbledh
ujrat e kodrave dhe i derdh ato né det.
Plazhi pérbéhet nga material zhavoror me
ngjyré té bardhé né sipérfage, qé duhet ta
keté prejardhjen kryesisht nga copétimi
dhe rrumbullakosja prej valéve i coprave té
ranoréve dhe gélgeroréve té shkémbinjve
parakuaternaré.

Kéto copra kané formé elipsoidale e rrallé
aférsferike, me diametér té boshtit mé
té gjaté té elipsoidit nga 1 cm e deri 3-4
cm., por nganjéheré kjo permasé shkon
edhe né 10 cm. Duke u futur me thellé né
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det, materiali zhavoror fillon té trashet né
metrat e para, pastaj i le vendin coprave
mé té medha, té cilat fillojné té shfagen né
njé largési 1-1.5-2 metra nga vija e bregut.
Coprat e médha, né pérmasat nga guralece
té trashé deri né shumé té trashé, vijojné
né brendési té detit deri né largési 10-
20 metra, duke pércaktuar njékohesisht
zonén e thyerjes sé valeve. Né pjesen
veriore té plazhit ato jané uniforme, me
pérmasa 15x10x7 cm, por drejt jugut
fillojné té rriten mbas largésisé 3-4-5 metra
nga bregu, duke kapur njé madhési rreth
trefishin e pérmasava té atyre té brezit té
paré.

Pjesa prej vijés bregore e deri né hapésirén
ku ndodh thyerja e valéve éshté e mbushur
me réré, e cila fillon té mbulojé gradualisht
zhavoret dhe mbulon hapésirén mes
copave té médha mé né thellési.

Kjo lloj pérbérjeje shpjegohet me energjiné
e dallégéve té cilat sjellin né breg copat mé
té médha té zhavoreve dhe pas thyerjes,
duke humbur njé pjesé energjie nga
pérplasja, térheqin drejt detit zhavor mé
té imét, e mé tej mé né thellési fraksionin
e rérés. Pra sa mé shumé dallga léviz drejt
thellésisé duke humbur energji, zvogélohet
fraksioni i materialit gé ajo merr me vete.

Né pjesén jugore té plazhit, aty ku ai ka
gjerési mé té madhe, vérehet nga rréza e
depozitimeve parakuaternare drejt bregut
kjo panoramé e depozitimeve. Né fillim
zhavore, té cilat né mesin e hapésirés
ndérptiten nga njé shtresé rére, e mé pas
vazhdon vendosja normale e shpjeguar mé
sipér. Kjo éshté tregues i njé vije bregore
dhe zone e pérplasjes sé valéve, jo shumé
kohé mé paré ka gené mé né brendési té
kontinentit.

DESHMITE E EROZIONIT DHE ENERGJIA
MBIZOTERUESE NE PLAZH.

Né kété plazh dallohen shenja té garta té
erozionit té shkaktuara nga rrymat ujore
apo valét e detit. Kéto té fundit jané té
garta prej jugut te lagjes Shkalle e deri né
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skajin jugor té plazhit, ku kané |éné shenja
né tarracén terrigjene gé kufizon plazhin.
Né kété plazh energjia e valéve éshté
mbizotéruese ndaj asaj té rrjedhave
lumore, dhe kjo duket garté né faktin
e ndryshimit té drejtimit té rrjedhés sé
pérrenjve nga juglindje-veriperendim gjaté
pjesés malore né gati lindje-perendim né
zonén e plazhit.

| gjithé plazhi pérshkohet nga njé rrugé
paralele me bregun, e cila né pjesén e lagjes
sé Malésoréve, i afrohet vijés bregore deri
né 4-5 metra, dhe ndodhet nén veprimin
shkatérrues sé valéve té detit. Traseja e
késaj rruge zhduket 350 metra mé né jug
pérroit té Lagjes sé Malésoréve. Prej kétu e
deri ne ekstremin jugor té plazhit, vihen re
mbetje té késaj rruge né trajté fragmentesh
traseje té shtruar me kalldrém guri
gélgeror. Gjérésia e kalldrémit té mbetur
nuk i kalon 20-25 cm, dhe pérfagéson anén
e trasesé sé rrugés né krahun e kontinentit
(kodrave). Vetém né njé pjesé ruhet njé

Figura 4. Cezém buzé rrugés, né krah té djathté té
sé cilés dallohet viti ndértimit 1976. (Foto S. Marku
2015)

Figura 3. Foto té mbetjeve té rrugés né vende té ndryshme té trasesé (foto S. Marku 2013)

trakt rruge me gjerési 0.75-1m (fig. 3).

Ky kalldrém tregon pér njé rrugé té ndértuar
me kujdes, pér kalim té automjeteve me
ngarkesé, dhe té ¢on né konkluzionin se
ka gené njé rrugé ushtarake. Pérgjaté
gjithé trasesé té mbetur té rrugés vihen re
bunkeré, té cilét nga erodimi i ploté apo i
pjesém i shtresés mbi té cilén géndronin,
mund té jené pérmbysur ose kané njé pjesé
té themelit nga krahu i detit té zhvarrosur.
Erozioni detar e rrezikon ende sot pjesén e
rrugés né Lagjen e Malésoréve, ku traseja i
afrohet mé shumé bregut té detit.
Ndértimi i rrugés duhet té keté pérfunduar
pérpara vitit 1976, gjé qé faktohet edhe
nga njé cezém e ndértuar né kété vit (fig.
4). Rruga vendoset paralel me linjén e paré
té bunkeréve, e pozicionuar mes késaj linje
dhe plazhit.

Shenja zhduket vende-vende, pikerisht
aty ku kane ndodhur erodim i tarracés
terrigjene nga rryma ujore té pérkohéshme
gé rrjedhin né drejtim pingul me trasenég, e

=3

gé ushgyehen nga reshjet. Shenjat e kétyre
rrymave ujore pérfundojné né kufirin
e tarracés rrugore me plazhin, pa |éné
gjurmé shumé té garta té veprimtarisé sé
tyre mbi zallishten e plazhit.

DISKUTIMI | REZULTATEVE.

Té dhénat pér realizimin e kétij artikulli
u pérftuan nga njé vézhgim disavjecar i
autorit né zonén e plazit té Borshit, gjaté
periudhave Korrik-Gusht 2009, Gusht
2013 dhe Shtator 2015. Duhet théné se
gjaté kétyre periudhave jané dalluar edhe
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fenomene té erozionit lumor, kryesisht
té shkaktuara nga pérroi i Borshit, por
véméndje né artikull i éshté kushtuar
erozionit té shkaktuar nga nga fenomeni
i njohur né literaturén botérore si valét e
erés, i cili duket té keté ndikim mé té madh
né krejt hapésirén e plazhit krahasuar me
erozionin nga shkaqge té tjera.

Rasti i vézhguar né plazhin e Borshit
tregon pér njé ngritje té nivelit é detit
né dekadén e viteve 1990. Ngritja e
nivelit té detit nuk éshté njé ngjarje e
pazakonté pér nénperiudhén gjeologjike
té Holocenit e cila ka filluar 11.5 mijé
viet mé paré dhe vazhdon té zhvillohet
dhe sot. Kjo nénperiudhé karakterizohet
si epoké interglaciale e shogéruar nga
ngrohje e vazhdueshme, e cila fillon me
njé transgresion té vrullshém né gjysmén
e parég, i cili edhe pse u getésua mjaft 6
mijé vjet mé paré, pérséri nuk u ndérpre
plotésisht (APAT 2008).

Né periudhén mes vitit 1990 deri 1998
ndodhin disa pérputhje té ngritjes sé
temperaturave, rasteve me shira intensive
dhe indekseve negative té NAO, té cilat té
gjitha sébashku ndihmojné né ngritjen e
nivelit té detit, dhe i mundésojné dallgéve
detare gé gjaté stuhive té kryejné erozion
mé né brendési té kontinentit kryesisht né
perudhén e dimrit kur stuhité né brigjet
shgiptare jané mé té forta (MMP 1974).
Ngritja vertikale e llogaritur e nivelit té
detit, sé bashku me pjesén e ndikimit té
dallgéve gjaté stuhive, nuk éshté mé shumé
se 75 cm centimetra, qé korespondon me
njé pérparim té vijés bregore né drejtim té
kontinentit deri né 7-10 metra. Njé nivel
i tillé i detit vértetohet prej rradhitjes té
vendosjes sé depozitimeve né plazh, né
pjesén jugore, ku ka ndodhur démtimi i
rrugés, i cili prej kontinentit drejt vijés sé
sotme bregore éshté zhavor-réré-zhavor.
Sic éshté treguar mé sipér, depozitimi i
zhavorit ndodh né vijén e bregut aty ku
dallgét shkarkojné energjiné e tyre, dhe mé
pas duke u térhequr drejt detit me energji
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gé vjen duke u zvogéluar térheqin copat e
imta té zhavorit dhe rérén. Pra prezenca e
rérés flet pér ekzistencén e njé hapésire té
mbuluar nga uji i detit (fig. 5).

Ekzistenca e bunkeréve dhe rrugés té
prekur nga erozioni né buzén e shenjave té
mbetjeve té njé vije bregore té ndryshme
nga kjo e sotmja e pérforcojné mendimin
pér ta datuar erozionin si té shkaktuar nga
ngritja e pérkohshme e vijés bregore gjaté
viteve 90",

Duke gené se té dyja kéto objekte, rruga
dhe linjat e fortifikuara, kané gené té njé
réndésie té vecanté deri né vitin 1990,
ndértimi i tyre nuk do té ishte kryer né
njé hapésiré té rrezikuar nga veprimtaria e
valéve, gjé qé tregon se kur rruga u ndértua
(péraférsisht né vitet 70’) dhe né momentin
kur linjat e bunkeréve pérfunduan (mes
viteve 1980-1982) vija bregore ishte né
nivelin e sotém ose mé né thelési té detit
sesa sot.

Mungesa e ndonjé mase mbrojtése ndaj
erozionit té detit pérgjaté rrugés, tregon
se deri né vitin 1990 nuk éshté shfaqur
ndonjé rrezik prej tij né kété hapésiré.
Studimi i gjendjes sé e sotme té bunkeréve
ka mjaft réndési pér datimin e kohés se kur
ka ndodhur transgresioni i detit né fjalé.
Pamje té vézhguara dhe té fotografuara
té tyre jo vetém né plazhin e Borshit por
dhe né pjesé té tjera té Rivierés tregojné
se bunkeret jané mbushur me material
zhavor dhe réré (fig. 6). E vetmja mundési
gé kjo té ndodhé ka gené pérmbytja e
hapésirés ku ata jané ndértuar prej detit.
Bunkerét mé né jug té plazhit, kané gené
vendosur né kuoté mé té larté dhe né disa
raste jané pérmbysur si rezultat i erodimit
té bazamentit té tyre, né raste té tjera
géndrojne né pozicionin e tyre (Fig. 7a)
por me bazamentin mbéshtetés té eroduar
(Fig. 7b), né varési té largésisé qé ka patur
ky bazament, ne kété rast rruga nga vija
bregore.
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Figura 5. Paraqitje skematike e plazhit né plan dhe né profil.

ishte rreth 1.20 metér.
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‘ Figura 6. Pamje e bunkeréve prané
| bregdetit, realizuar pas vitit 1990, ku

dallohet garté mbushja e koridorit té tyre
komunikues nga zhavor dhe réré. Lartésia
e kétij koridori (sipas Stefa E., et. al. 2009)
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Figura 7. Dy raste té gjendjes sé bunkeréve né zonén jugore té plazhit, majtas (a) njé bunker i pérmbysur si
pasojé e erodimit té bazamentit (trasesé sé rrugés) dhe (b) dy bunkeré gé ndodhen né pozicionin origjinal,
por me bazament pjesérisht té eroduar. Rasti (@) ndodhet né gjysmén e largésisé nga vija aktuale bregore né
krahasim me rastin (b). Né rastin (b) dallohet qarté vendosja e depozitimeve té plazhit prej tokés drejt detit né
renditjen zhavor-réré-zhavor. Shtresa e rérés ndahet sot nga deti prej bermit aktual té vijés bregore (autori i

fotove S. Marku 2015).

PERFUNDIME

Plazhi i Borshit né dekadén e viteve 90’
ishte nén ndikimin e njé transgresioni
detar pasojé e té cilit ishte démtimi i njé
pjese té linjave té fortifikuara té ndértuara
deri né fillim té viteve 80-té dhe i njé rruge
ushtarake té ndértuar mes viteve 1960-
1976.

Ky transgresion duhet té jeté nxitur nga
ndryshimi i indeksit NAO i cili ka gené
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negativ né vitet 1995-96 dhe 1998.

Indeksi negativ ka pérforcuar edhe stuhité
né hapésirén Mesdhetare ku bén pjesé
Deti Jon.

Duke gené se fenomene té ndryshimit
té indeksit té NAO, dhe pér pasojé edhe
i ndryshimit té nivelit té detit jané té
pérséritshém, duhet ndérmarré njé studim
i hollésishém i pasojave té tij, né ményré
gé té evitohet shkatérrimi ndértimeve né
bregdet me qgéllim infrastrukturor, turistik
apo banimi.
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EVIDENCES OF MARINE EROSION ACTIVITY IN BORSHI BEACH

Sokol MARKU®

ABSTRACT

In this paper are presented some traces of marine erosion possibly created few time ago in
Borshi beach. It try to find relationships between global climacteric events, which probably
have caused possible rise of mean sea level, and intensification of marine storms with higher

wave energy.

This and the combination with data from historical events happen will make possible to
determinate the time and the cause of the reason observed in this beach.

Key words: Borshi Beach, bunkers, intensive rainfalls, global temperature, North Atlantic

Oscillation (NAO)

INTRODUCTION

Coastal area is space with dynamic deposit
of sediments. Different are the factors
which influence the sedimentation in this
area. Among them can be notified the
different waves types as tides, marine
currents and wind waves. But of special
importance is the confrontation of the
beach with the storms, which very are
influenced by some periodical climacteric
phenomena. Last researches (Prouost J.,
et al. 2014) shown for frequent climatic
variations.

Among the most influencing events in
the climatic oscillation of North America,
Europe and Mediterranean coasts is the
North Atlantic Oscillations [NOA]. This
event is able to modulate the waves
influence over the coasts of those areas
by controlling the intensity and influence
of the storms. This event can control in
the same time the rainfalls, which impact
the river flow and especially the sediments
from the moment where those are leaving
the dominance of river until in the marine

dominance in the case of strong estuary
currents. In comparative time scale, must
be mentioned that the tides 4 year and
18.6 year cycle influence in the level of
waves impact and plays an important
role in the dynamic of the littoral barriers
sedimentation. (Proust, J.N., et al, 2013)

In the case of this oscillation, as measuring
criteria serves the variation between the
continuous system of low pressure in
Island and high pressure over the Azores
Island, which controls the wind direction
in Europe. Variation of the difference
between them is the index NAO, which is
positive (NAO+) when this difference is low
and negative (NAO-) otherwise. In case of
NAO- the area of Mediterranean Sea, is
characterised by wet and stormy winters.

The collected data show that in two cases
are measured values of NAO-, respectively
in years 1955-60, and 1990-95 (Robson J.,
et al 2012; Serafanov 2008).

Also, the data show that during the first
half of 90" decade, the temperatures
had a trend to increase. This increasing

* Albanian Geological Survey. Rruga “Myslym Keta”. Tirané. Albania

e-mail: marku2s@yahoo.com
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of temperatures complies with the data
of years with intensive rain fall in Albania.
From this diagram (fig. 1) can be noted that
from 1990 until 1993 was registered 17
episodes of intensive rainfalls, meantime
for the period 1995 to 1997 those episodes
go to eight. Their maximum is reached in
1998 with 13 episodes. After this moment,
until year 2005 the number of such
episodes is decreased. In total the period
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Figure 1. Number of episodes with intensive rainfalls
for the time period 1990-2005 (according to Porja T.
2010.)

1990-2005 is characterised by a total
of 61 cases, from which 44 or 71% was
registered in the first half 1990-98, with an

average of 5,5 cases per year, meantime
during the period 1999-2005 average was
2,4 cases per year with a maximum of the
cases registered was 4 cases in 2002.

GEOGRAPHIC POSITION OF STUDIED AREA

The studied area of this paper is Borshi
beach (fig. 1), which is situated in south
Albania belonging to the lonian coast, in
a position between the villages Qeparo,
Borsh and Pigeras. The coastal area lies
with an azimuth of about 170 degree.
In the horizontal projection it forms
a triangle which become step by step
narrower until is fully closed in the vicinity
of a cliff approximately in the coordinates
40.016891° East and 19.879762° North.

The main landmarks of the area are
“Vila Borshi”, Lagja “Shkallé” and Lagja e
Malésoréve” (fig. 2).

The beach area is surrounded by a hilly-
mountainous relief, which is rises with a
strong angle, immediately over the low
area. The longitude of the beach from
north to south is not more than 5 km.
The width of the beach in its southern
extremity is 2-5-7 meters, and goes to

R

Figure 2. An aerial landscape of Borshi beach and its landmarks (Image Google Earth date 14.08.2015)
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growth toward north till 10-15 meters.

GEOLOGICAL SETTING AND LITHOLOGY OF
THE BEACH.

The mentioned region in this paper is part
of Cika subzone, a division of tectonic
lonian zone. This subzone lies from
Llogara Pass to the border with Greece.
This subzone appears along the coast and
is compounded by sandstone deposits
of Burdigalian, Aquitanian, Middle and
Lower Oligocene. Those deposits are
followed western by limestone of Upper
Cretaceous. The northern closure of the
beach is presented by carbonates of lower
Jurassic.

Those deposits adjacent to the beach
appear in the shape of a terrigenous
terrace (muddy sediments), which rises
over the beach gravels with a altitude that
oscillate from 0.25 cm near “Vila Borshi”
up to 2 meters in area of fluent next to
Lagja Shkallé. It keep more or less the
same quote toward south, having some
reductions in altitude between 1 and 1.5
meters until it end in the southern extreme
where the beach disappears substituted by
the hills which rise directly in sea (Hill of
Oranges beneath Pigeras Village).

Between Lagja “Shkallé” and Lagja e
Malsoréve, can be observed the contact
between the hills of carbonate and terrigen
composition. This contact serves as the
bed of a small torrent, which collect the
waters of the hills and send them into sea.

The beach is composed by gravely material
with white superficial, probably mostly
created by the cutting and rounding off
Pre-Quaternary lime- and sand- stones

The pieces of gravel have ellipsoidal and
rarely spherical shapes, with the diameter
longest axis of ellipsoid between 1 and 3-4
cm. But in some cases this parameter goes
up to. Moving seaward, the gravel material
goes coarsening in first meters, followed
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by pieces of pebbles to cobbles sizes in a
distance between 1-1.5-2 meters from the
coastline.

The pebbles to cobbles continue inside
the sea until a distance 10-20 meters from
coastline, determining the wave’s breaker
zone. In the northern sector of the beach
their sizes are between 15x10x7 cm but
following toward south their size grow after
a distance 3-4-5 meters from coastline,
reaching the triple sizes comparing those
of first belt.

The seabed space from coastline to the
area of breaker zone is filled by sand,
which began gradually to cover the gravel
and filling the space between pebbles and
cobbles.

This order is explained with wave’s energy
which transport in coastline the bigger
size gravels, and retreating, having lose its
energy, drag the smaller size gravel into the
sea, and further the sand size material.

In the southern sector where beach is
wider, the panorama from the contact with
Pre-Quaternary until the coastline appears
a little diverse. It began with gravels, which
are followed by some meters of a sand
cover and after that follows the same
setting observed and described below.

EROSION EVIDENCES AND THE DOMINATING
ENERGY ON THE BEACH.

Inthis beachare clearly evident the features
of erosion caused by currents or sea waves.
More evident are in the form the south of
Lagja Shkallé until the southern extreme of
the beach, where have create clear signs in
the terrigen terrace that delimit the beach
continent ward.

In this beach the wave energy dominates
this of continental water flows. This can
be evidenced easily by the change of flow
direction from southeast-northwest in the
hilly-mountainous are in almost east-west
in beach area.
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A road parallel to the coastline transverse
the beach, which in Lagjes e Malésoréve
area, approach the sea coast up to a
distance 4-5 meters, and is under the
destructive action of sea waves. The track
of this road disappears about 350 meters
southern of Lagja e Malésoréve. From here
to the southern extreme of the beach, are
observed only remained fragments of this
track paved by a layer of limestone pieces.
The remained layer is no more than 20-25
cm wide, and represents the part of road
tract toward continent. Only some of track
fragments are 0.75-1-2m wide (fig. 3).

That pavement show for a road constructed
carefully, to permit the circulation of
trucks, and led to the conclusion that was
a military road. Along the road track are
situated bunkers, which cause of the full
or partial eroding of their underplayed
basement, are collapsed or stay in original
position with uncovered foundation in the

sea side facade.

The marine erosion is still nowadays
gambling the road in Lagja e Malésoréve,
where its track is closer to seacoast.

The road construction probably ended
before year 1976, which can be supported
by the discovery in 2015 of a drinking
fountain covered by the sliding material
build in the above mentioned year (fig. 4).
The road is positioned parallel with the first
bunker’s line, between this line and beach.

The width of remained road pavement
doesn’t exceed 20-25 cm, and represent
track side toward continent. Only a track
0.75-1m is still conserved. But in few areas
where seasonal water flows fed by rainfalls
cut perpendicular the road track fully
disappears. The rainfalls in this area are
short and wild and the signs of water flows
fed by them ends abruptly in the border
between the terrigen terrace and beach,
without leaving traces in the beach gravel.

Figura 4. A drinking fountain, in the continental side
of the road, in which can be observed the year of
construction 1976. (Image S. Marku 2015)

DISCUSSION OF RESULTS.

The data of this paper are collected by a
multi-year observation made by the author
in area of Borshi beach and village, during
the periods July-August 2009, August 2013
and September 2015. Must be mentioned
that during those observation are noted in
this area and traces of erosion caused by
aluvial activity, but the article is concentred
in the erosion caused by wind waves which
seems to have a greater impact in the
beach area, compared with that caused by
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other factors.

The case observed in Borshi Beach gives
evidence for a possible sea level rise
during the 90" decade of 20" century. A
sea level rise is not unusual for Holocene
sub-period which is characterized by a
huge transgression during its first half. This
transgression was relented enough before
6ka, but not ceased (APAT 2008).

During the period 1990-98, can be
observed simultaneous occurrences of
temperature rise, increase of episodes
with intensive rainfall and negative index
of NAO. All those events can impact the
sea level rise, and can help the waves
during the storms, especially during the
winter where the storms are stronger in
Albanian coasts (MMP 1974), to develop a
higher erosive activity.

The vertical rise of sea level, calculated
with the wave high (max 50cm, MMP
1974) is not greater than 75 cm. This
correspond to and horizontal advancement
of the coastline between 7 to 10 meters.
This advancement can be proved by the
setting of sedimentations in the ranking
gravel-sand-gravel in the southern part
of the beach, where is observed the road
damaging.

As above explained, the depositing of
gravel happen in the coastline, where
the waves discharge their energy, and
after that retreating with energy that go
increasing they transport finer sediment
like the sand. According to this, the sand is
evidence of an area covered by sea water
(fig. 5).

The existence of bunkers and road affected
by erosion over adjacent to the evidences
of a coastline different by the actual,
reinforce the idea to date erosion as a
phenomena caused by a contemporary
sea level rise during the 90 decade of 20"
century.
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Given that both objects, road and the
fortified line, were of special importance
until 1990, their construction will be
forbidden in an area risked to be affected
by wind waves. This prove facts that when
the road was constructed (around 70%™
decade), and in the moment where the
line bunkers was complete (between year
1980-81), the coast line was situated in the
actual position or more seaward.

The lack of any anti-erosion structure
evidence that, until 1990, no risk for
marine erosion was present in area. The
study of the present status of bunkers
is important to date the time when this
transgression happens. Views observed
and photographed not only in Borshi
Beach, but and in other places of Albanian
Riviera shows that the bunkers are filled
inside with gravel and sand material (fig.
6). The only way that this happen is the
inundation of beach area from the sea.

Southern, where the bunkers was placed
in higher quotes and in some cases
are crashed (Fig. 7a) as result of their
basement erosion, and in other cases the
bunkers still stays in their position, but
their fundaments are uncovered as result
of basement erosion (Fig. 7b).

CONCLUSIONS

Borshi Beach during 90" decade of 20
century was under the influence of marine
transgression, consequence of which was
the damaging of the military fortified
lines constructed until te beginning of
80" decade, and of one military road
constructed between 1960-1976.

This transgression probably was stimulated
by the negative NAO index during 1995-
1995 and 1998. This index has amplified
the storms in Mediterranean area, where
lonian Sea is part.
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Figure 5. Schematic presentation of the beach in horizontal and vertical projection.

Figure 6. Picture of punkers realised after
year 1990, where can be observed well
the filling of their communicator hallway
by gravel and sand. Its high was 1.20 m
.~ (according to Stefa E., et. al. 2009).

82



Evidences of marine erosion activity in Borshi Beach

Figure 7. Two cases of bunkers state in southern area of the beach, left (a) a crushed bunker as result of
basement (road track) erosion and (b) two bunkers still in their original position but with a partially eroded
basement. The case (a) is located in the half of distance from coastline compared to case (b). In the picture on
right (case b) can clearly observed the setting of beach sediments from earth toward coastline in ranking gravel-
sand-gravel. The sandy layer is separated from the sea by actual berm of coastline (Image S. Marku 2015).

Since that the phenomena of NAO consequences, to avoid the destruction
oscillation, and as result and oscillations of  of infrastructural, touristic or residential
sea level are periodical events, is necessary  facilities build on seaside area.

a more detailed investigation of their
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IN MEMORIAM

NE NDERIM E KUJTIM TE PROF. DR. MINELLA SHALLO

rof. Dr. Minella Shallo, u nda nga jeta

mé 17 Shkurt 2016 né moshén 82
vjegare, né Cikago té SHBA. U lind né Bilisht
té Devollit, ku edhe kreu arsimin 8-vjecar.
Gjaté periudhés 1949 — 1953 kreu arsimin
e mesém né Politeknikumin “7 Néntori” né
Tirane, ku dhe u diplomua Teknik - Miniere
me rezultate te shkelgyera.
Prej vitit 1953 deri né vitin 1955 punoi
si teknik - gjeolog ne Ndérmarrjen
Minerare té Bakrit né Rubik, ku projektoi
edhe punime shpimi pér kérkimin e
vendburimeve té bakrit né thellési. Mé
pas deri né vitin 1956 punoi né Ekspeditén
Gjeologjike né Kurbnesh.
Ne vitet 1956 - 1961 kreu studimet e larta
né Universitetin e Sankt — Petérburgut, ish-
Bashkimi Sovjetik ku u diplomua Gjeolog-
Petrograf. Né periudhén 1961-1962 punoi
si petrograf né Laboratorin Qendror té
Gjeologjisé, dhe deri né vitin 1975 si
punonjés shkencor dhe Shef i Kabinetit té
Bakrit né Institutin e Kérkimeve Gjeologjike
né Tirané. Né vitet 1975-1978 u transferua
né Rrethin e Mirdités, fillimist specialist
né Ndérmarrjen Gjeologjike té Rubikut

dhe brenda pak kohé&sh mori emérimin

Shef i Seksionit té Industrisé né Komitetin
Ekzekutiv.

Né janar té vitit 1978, Prof. Minella
u emérua né Grupin e Pérhershém
té pérpilimit té Hartés Gjeologjike té
Shqiperisé né shkallén 1:200,000. Me pas
deri ne vitin 1989 punoi pér pérpilimin e
Hartés Tektonike té Shqipérisé té shkallés
1:200,000 dhe té tekstit monografik
“Tektonika e Albanideve” (1985), né temén
pérgjithésuese “Magmatizmi Ofiolitik i
Shqipérisé”, dhe né temén pér pérpilimin
e Hartés Metalogjenike té Shqiperise
té shkallés 1:200,000 dhe té tekstit
monografik “Metalogjenia e Albanideve”
(1989). Né kété kohé (1978 - 1989) ishte
drejtues i punés shkencore té Sektorit té
Gjeologjise Krahinore né ISPGJ.

Nga nga viti 1989 deri né 1998 mbajti postin
Shef i Sektorit té Gjeologjisé Krahinore né
Fakultetin e Gjeologjisé e Minierave, ku
realizoi e drejtoi disa tema shkencore.

Né vitin 1998 del né pension, por nuk
e ndérpret bashképunimin e tij me
institucione shkencore dhe universite te
vendit, por kryesisht me ato te huaja, mbi
problematikat e magmatizmit ofiolitik té



Shqipérisé. Ai vazhdoi te ishte pjesmarrés
me punimet e tij né konferenca,
simpoziume e kongrese shkencore
kombétare dhe ndérkombétare.

Gjaté viteve 1997 - 2001 Prof. Minella ishte
Anétar i Késhillit Drejtues té Shérbimit
Gjeologjik Shqiptar.

Prof. Minella Shallo, prej vitit 1965 deri né
vitin 2001, me ndonjé nderprerje ka gené
Anétar i Redaksise sé periodikut shkencor
“Buletini i Shkencave Gjeologjike” (deri né
vitin 1981 “Permbledhje Studimesh”). Ne
vitet 1998-2002 ka gqené bashkékoordinator
i Grupit pér perpilimin e Hartés Gjeologjike
té Shqipérisé né shkallé 1:200,000.

Nga viti 1963-1989 ka qené pedagog i
jashtém né Fakultetin Gjeologji-Miniera, ku
ka dhéné leksione pér |éndén “Petrologjia
e shkémbinjve magmatike e metamorfike”,
ndérsa prej vitit 1989 deri né vitin 1998 ai
ishte pedagog efektiv i kétij fakulteti duke
dhene leksione te petrologjisé magmatike
e metamorfike, té petrologjisé strukturore,
dhe kapituj té vecante té gjeologjisé sé
Shqiperisé.

Gjithashtu ai ka gené lektor né kurset e
kualifikimit pasuniversitar dhe udheheqés
né disa doktorantéve né punimet e tyre té
doktoraturés.

Né vitin 1982 mbrojti disertacionin e
shkallés sé paré me temé “Petrologjia
e shkémbinjve magmatike té Mirdités
Qendrore dhe mineralizimet sulfure té
lidhura me to” dhe fitoi Gradén “Kandidat i
Shkencave Gjeologjike”, né vitin 1985 merr
titullin “Bashképuntor i vjetér shkencor”,
né vitin 1991 mbrojti disertacionin e
shkallés sé dyté me temé “Ofiolitet e

Shqipérisé” dhe fitoi Gradén “Doktor i
Shkencave”, dhe pas 3 vitesh (1994) i’'u dha
titulli “Profesor”.

Né veprimtarine e tij shkencore ka realizuar
studime mbi petrologjiné e shkémbinjve
magmatiké e metamorfiké, studime mbi
ofiolitet e Shqipérisé dhe tektonikén
globale, dhe studime mbi mineralizimet
endogjene té lidhur me ofiolitet dhe
formacionet  subofiolitike. Ka qgené
bashkéautor i studimeve pérgjithésusese
e té sintezés né pérpilimin e hartave
gjeologjike, tektonike, dhe metalogjenike
té Shqipérisé né shkallé 1:200,000, dhe né
kéto dy té fundit ka gené edhe drejtuesi
i grupeve pérpiluese. Veprimtariné e tij
studimore, e ka paraqitur ne disa dhjetra
artikuj shkencoré brenda e jashté vendit,
raporte studimore.

Ka shkruar teté monografi dhe pesé tekste
mésimore universitare.

Prof. Dr. Minella Shallo u shqua pér njé
puné me nivel té larte shkencor, e pér
kontribute té réndésishme né njohjen
shkencore té gjeologjise dhe metalogjenisé
sé Shqipérisé. Ai u karakterizua nga pasioni
e pérkushtimi i njé shkencétari té vérteté,
té cilén e reflektoi né kualifikimin e larté
shkencor e pedagogjik té tij, dhe véllimin
e larté té shkrimeve e botimeve té tij
shkencore.

Veprimatria dhe kontributet e Prof. Dr.
Minella Shallos né shérbim té komunitetit
shkencor dhe vendit jané vleresuar me
“Medalje Pune” , “Urdher Pune” dhe
Cmimin e Republikés té Klasit té Paré.
Kujtim, nderim e respekt pér jetén dhe
veprén e tij.

ALEKS VRANAI,
MEHMET ZACAJ,
BASHKIM LLESHI

Tirané 4 Mars 2016
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Parimet udhéheqgése pér Etikén dhe estetikén e publikimeve né
periodikun shkencor

“Buletini i Shkencave Gjeologjike”

Hyrje

“Buletini i Shkencave Gjeologjike”,
éshté Periodik Shkencor i njohur nga
Ministria e Arsimit e Republikes sé
Shqiperisé dhe botohet nga Sherbimi
Gjeologjik Shqiptar, gé prej vitit 1964,
fillimisht nén ftitullin “Pérmbledhje
Studimesh” (periudha 1964-1980; ISSN
), € mé pas nén titullin aktual (ISSN
0254-5276; pér botimin elektronik
ISSN 2306-9600). Qéllimi i botimit té tij
éshte ti shérbejé zhvillimit té shkencés
gjeologjike népérmjet botimit né faget
e tij té artikujve né fushén e gjeologjisé
dhe fushave té aférta me té.

“Buletini i Shkencave Gjeologjike”,
drejtohet nga Bordi Editorial i cili
miratohet prej Drejtorit té Pérgjthshém
té SHGJSH.

Bordi funksionon sipas Statutit té
Bordit Editorial té “Buletini i Shkencave
Gjeologjike”.

A. Politika té pérgjithshme

Buletini i Shkencave Gjeologjike
pérfagéson njé periodik gé boton
artikuj té shqgyrtuar né njé proges
peer-review (me ekspertizé), pra ata
botohen pasi kané kaluar né disa faza
té shqyrtimit té kritereve, vlerésimit
dhe pérmirésimit té cilésisé shkencore
dhe paragitjes sé artikullit.

Né kété periodik mund té botohen
artikuj nga fushat e gjeoshkencave,
té cilat mund té paragesin té reja té
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kérkimeve shkencore, apo sinteza
té punimeve té kryera né kohe té
méparshme, por gé japin pérfundime
té reja si rezultat i kéndvéshtrimit té ri
prej autoreve, dhe gé klasifikohen si
“Case Study”.

Autor i artikujve mund té jeté kushdo,
shqiptar apo i huaj, gé parget njé
artikull té pranueshém sipas kritereve
té vlerésimit té Bordit Editorial, hartuar
sipas “Kérkesave ndaj autoréve”.

Né faget e Buletinit ndalohen replikat
denigruese me karakter personal,
por pranohen diskutimet né formé
artikujsh, té cilat kundérshtojné apo
pérkrahin ide té artikujve té botuar
né faget e Buletinit té argumentuara
kéto me fakte analitike, grafike dhe
teorike. Né kété rast autori i replikuar
ka té drejtén e njé kundéreplike e
cila nuk kalon me shume se 4 fage
té shkruara duke pérfshiré kétu dhe
figurat e referencat, si dhe paragitjen
dy gjuhéshe shqip dhe anglisht té
artikullit.

B. Gjuha e pérdoruar né tekstin e
artikullit

Artikujt e botuar né Buletin, pranohen
né dy gjuhé, né gjuhen shqgipe dhe até
angleze.

C. Etika e Bordit Editorial

1. Bordi Editorial ka
shqyrtoje ¢do

té
pa

detyré
artikull,



paragjykuar, apo diskriminuar
autorét pér arsye sic jané, gjinia,
raca, kombésia apo prirja seksuale,
cka do té pérbénte dhe shkelje
té paraparé nga Ligji Nr. 10 221,
daté 4.2.2010 “Pér mbrojtjen nga
diskriminimi”.

Artikujt shgyrtohen sipas afateve
kohore te parashikuara

Bordi Editorial ka detyré té
respektojé pavarésine intelektuale
té autorit

Bordi Editorial pérjashton nga
mbledhja anétarét gé kané konflikt
interesi né materialin e paraqitur

Bordi Editorial duhet t& mbrojé té
drejtat e autorit qé ka paraqitur
artikullin - dhe té mos lejojé
pérdorimin e materialeve té
artikujve né ményré abuzive gjaté
kohés kur ata jané té dorezuar pér
botim

Anétarét e Bordi Editorial jané
té detyruar té béjné kritikat
e tyre konstruktive me qéllim
pérmirésimin e cilésisé sé artikullit.
Nése anétarét e Bordi Editorial
mendojné se né artikuj ka gabime
ata duhét té punojné veté pér ta
korigjuar kété gabim nése éshté
e mundur apo pér té udhézuar
autorét pér ta pérmirésuar até.

Respektimi i té Drejtave té Autorit,
nga autorét e artikujve

Autorét e artikujve, jané té
detyruar té respektojné normat
pér té Drejtat e Autorit, té njohura
prej ligjit Nr. 9380, daté 28.4.2005
“Pér té drejtén e autorit dhe té
drejtat e tjera té lidhura me té&”,
me ndryshimet e mévonshme,
amendimet e tij, dhe normat e reja

viii

5.

ligjore gé mund té miratohen né té
ardhmen

Pér kété géllim té gjitha imazhet,
foto, figura apo grafikét e sjella pér
botim duhet té jené té shogéruara
me autorésiné origjinale

Autorét e artikullit, pérpara botimit
té artikullit nénshkruajné njé
formular i cili vérteton respektimin
prej tyre té ligjit té lartpérmendur.
Refuzimi pér té dhéné kéte
deklaraté sjell mosbotimin e
artikullit pavarésisht vlerave té tij.

Pérdorim i imazheve, fotove,
figurave apo grafikéve té béra
publike, nga autoré té méparshém,
dhe té pérdoruara nga autorét e
artikujve si bazé e materialit té
tyre grafik me pérmirésime nga
ata veté (vepra té prejardhura),
éshté i lejueshém né bazé té
neneve 27, 28, 29 té ligjit Nr. 9380,
daté 28.04.2005, sepse autorét e
artikujve té “Buletini i Shkencave
Gjeologjike”, nuk botojné me
géllime fitimi, por ata duhet té jené
pasuruar me té dhéna té reja dhe
citim té autorésisé origjinale dhe té
pérmirésuesit.

Cdo pérmendje e ideve té autoréve
té ndryshém, citohet né tekstin e
artikujve, dhe renditet né listén
e referncave sic udhézohet né
“Kérkesa ndaj autoréve” né
Statutin e Bordit Editorial.

Ekspertiza e artikullit

Cdo artikull, pas dorézimit tek
Redaktori Pérgjegjés, i nénshtrohet
diskutimit né mbledhjen mé té
afért té Bordit Editorial. Bordi e
shqyrton pér té dhéné njé vlerésim



paraprak pér gjendjen dhe vlerat
e artikullit. Mbasi Bordi Editorial
bie dakord se artikulli éshté né
pérputhje me parametrat e kérkuar
dheiplotéson kushtet e njé artikulli
shkencor ai cakton ekspertin, njé
person me veprimtari té njohur
shkencore né fushén dhe rajonin
gé éshteé subjekt i artikullit.

Eksperti, mbasi pranon kushtet e
kontratés pér ekspertizén, e kryen
até sipas Formularit pér Ekspertizén
e Artikullit, i cili éshté njé material
i miratuar nga zyrtarisht pér
vlerésimin e artikullit.

vendimin formal pér botimin ose jo té
artikullit.

Né asnjé rast emri i ekspertit nuk béhet
publik pér autorét e artikullit.

Nése fshehtésia prishet nga veté
eksperti, pérpara se ai té dérgojé
vlerésimin né Bordin Editorial, kjo
konsiderohet si konflikt interesi, dhe
ekspertiza quhet e papranueshme.

Pasi eksperti e ka dorézuar ekspertizé,
ai mund ta ndihmojé autorin pér
pérmirésimin e mangésive, né rastet
e kategorisé 2 apo 3, dhe kjo nuk do
té konsiderohet si veprim i gabuar dhe
joetik

Kriteret e vlerésimit té doréshkrimit (Modeli i Formularit pér Ekspertizen e Artikullit)

Kriteret bazé

| varfér

(4)

| mire

(2)

| shkélqyer
(1)

i drejté

(3)

Réndésia Shkencore

A pérfagéson doréshkrimi njé kontribut thelbésor
pér progresin shkencor té fushés

(merr né shqyrtim konceptet thelbésore, ideté,
metodat ose té dhénat té reja)

Cilésia shkencore

A jané té vlefshme pérfundimet shkencore dhe
metodat e aplikuara?

A jané diskutuar rezultatet ne ményrén e duhur
dhe té balancuar

(merren né shqyrtim punimet e méparshme,
pérfshi dhe referencat e pérdoruar)

Cilésia e prezantimit

A jané shprehur rezultatet shkencore dhe
konkluzionet né ményré té garté kongize dhe né
formé té miréstrukturar? (merren né né shqyrtim
numrat dhe cilesia e figurave dhe tabelave,
pérdorimi i sakté i gjuhés shqgipe dhe angleze)

Rezultatiekspertizés éshté kategorizimi
i artikujve né:

1. Botim pa ndryshime

2. Botim pas ndyshimesh té vogla
3. Botim pas ripunimit

4. | papérshtatshém pér botim

Né bazé té saj Bordi harton pérgjigje
pér autorét pérkatés ku i njofton pér
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Eksperti éshté i detyruar té konkretizoje
pérfundimet e tij pér vendimet e pikés
2 dhe 3 duke orientuar autorét pér
pérmiresimet.

Autorét kané té drejte té reagojne ndaj
vlerésimeve 2, 3 dhe 4 e té apelojne
vendimin prané Bordit.

Bordi e shqyrton dhe cakton njé
ekspert pér njé vlerésim té dyté. Nése



vlerésimi i ekspertit té dyté éshté i
njéjté, vendimi i Bordit éshté i formés
Sé preré.

Ekspertet nuk kané penalitete pér
mendimet e shprehura pér vleresimet
e tyre.

Per te kategorizuar skemen, eksperti
duhet tu pergjigjet pyetjeve:

a.

A mendoni se autori nxjerr
pérfundime té papublikuara mé
paré nga ai apo autoré té tjeré;

A mendoni se autori ka paragitur
material qé mund té pérbéjé
plagjiaturé. Nqgs po  jepni
argumentat tuaja;

A ka pérputhje mes referencave
té cituara né tekst dhe atyre té
paragitura né listén e referencave;

A mendoni se ka pérfundime té
cilat pérbejné gabime shkencore
apo u mungon llogjika shkencore

e.

f.

g.

né argumentim;

A mendoni se publikimi i artikullit
do té nxise debatin shkencor pro
ose kundeér tij;

A mendoni se artikulli nxjerr
pérfundime té reja, ose kryen
njé pérmbledhje té atyre té
méparéshme né njé menyre té re
origjinale;

A mendoni se grafikét jané té
vlefshém, té realizuar sakté dhe
me té gjithé citimet e nevojshme?
Ngs jo beni veréjtjet tuaja pér
¢faré duhet pér ti pérmirésuar ato;

Miratohet
Dr. Viktor Doda
Drejtor i Pérgjithshém

Tirané 23.02.2015
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