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MENDIME PER ZHVILLIMIN GJEOLOGJIK 
E TEKTONIK TE RAJONIT HOTOLISHT-SHEBENIK 

DHE VE(:ORIA E TEKTONIKES SE PJESES BOSHTORE 
TE ANTIKLINORIUMIT TE MASIVIT ULTRABAZIK 

TE SHEBENIKUT 

- Fatmir Blaceri* -

Mbi bazen e te dhenave te L'ilevimit gjeologjik ne shkallen 1 me 
10 000, arrihen nje imtesim i kenaqshem per ndertimin gjeologo-struk
turor e te t�ktonikes dhe nje perfytyrim i drejte Udhur me zhvillimln 
gjeologjik e te tektonikes se rajonit Hotolisht-Shebenik, i cili perben 
nje pjese te krahut perendimor te antikJinoriumit te Shebenikut (4, 5, 
6) (fig. 1).

I - GJEOLOGJIA DHE STRUKTURA E RAJONIT HOTOLISHT
-SHEBENIK 

Shkembinj,te magmatike intruzive te rajonit perfaqesohen nga kom
pleksi i shkembinjve tektonike dhe nga kompleksi i sh'kembinjve ku
mulate. Te paret perbejne masen zoteruese dhe zene afersisht 95% te 
siperfaqes se shkembinjve magmat�ke (2) (fig. 2, 3). 

1 _ - Kompleksi i shkembinjve tektonile 

Shkembinjte e ketij kompleksi perbejne pjese me te poshtme te 
kolones ofiolitilre, duke ekspozuar 1 400 m te trashesise se tyre (fig. 3). 
Jane poliforme, shume te rrudhosur e te tektonizuar, pergjithesisht 
mesatarisht te serpentinizuar. Kane ndryshime faciale me te theksuara 
ne shtrirje. Nga poshte-lart dallohen tri horizonte: Horizonti i pare 
perbehet nga shkembinjte e pjeseve me te thella te kolones ofiolitike, 
te cilet perfaqesohen nga shkembinj te facies se nderthurjeve harcbur-

! 

� Ndermarr;a G;eolog;ike e Pogradecit. 
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for cat ishin frontale, u formua pjesa bosh tore e struktures se masivit 
me sharrnier horizontal nepennjet lartrreshqitjeve paralele ecurore 
drejt lindjes. 

7 - Gjate stadit te dyte, cifti i forcave F1 e F P shkaktoi nje sht1-
tje te inajte te njesive 1 dhe 2 te shoqeruar me shkeputje te rende
ve me te·ulta te ketij lloji ne te dyja njesite. Kjo ka bere qe ·boshtet 
e strukturave te ndertuara gjate stadit te pare dhe shkeputjet tek
toni:ke gjatesore te ketij stadi te zhvoendosen me amplitude !!iagonale. 
Gjate ketij stadi u formuan struktura te tjera. 

8 - Ne terren dallohen vetem shkeputj,e tektonike te stadit te 
dyte. Per stadin e pare jane karakteristike shkeputjet tektonike gjate

. sore; ndersa per te dytin, ato terthore. 
9 - Telittonika e fazes se trete vazhdon ,edhe, sot. Objekt i kesaj 

tektonike jane shkembinjte e ngurtesuar plotesisht. Ne pergjithesi, kjo 
tektonike trashegon shkeputjet -dhe zonat -e ndrydhura te 1iektonikes se 
fazes se dyte; por ndryshe nga kjo, nuk ka zhvendosje me aplitude 
te madhe. 
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Summary 

THE GEOLOGICAL AND TECTONICAL DEVELOPMENT OF THE HO

TOLISHT-SHEBENIK REGION AND THE FEATURE OF THE TECTONICS 

OF THE AXIAL PART OF THE ANTICLINORIUM OF THE SHEBENIK 

ULTRABASIC MASSIF. 

Based on the data obtained by the geological maping, scale 1 : 10.000; a satisfac
tory deciphering of the geological-structural construction and tectonics of the 
Hotolisht-Shebenik region, which represents a part of the western margin ot 
the Shebeniku antlclinorium is reached. 

The complexes of the tectonite and cumulate rocks, the geological and tecto
nical development of the region, the nature of the tectonics through its phases 
of the development, the dependence of the structural construction from the nature 
ot the tectonics are given here. Some muin conclusions are drawn as well. 

Fig. l: The position of the Hotolisht-Shebenik region in the Shebeni1cu ultra

basic massif. 

Fig. 2: Structural map of the Hotolisht-Shebenik region.

1. Cumulate rocks (D. - dunites; Px - pyroxenites; P + Px - Harz
burgite and pyroxenite intercalations; Pp - Plagioclasic harzburgites;
G - gabbro); 2. The main structure (anticlinorium); 3.' The structu
re o! the second ol'der-anticlinorium and synclinorium; 4. The third order
structures-anticlines and synclines; 5. The verified and supposed faults.< 

Fig. 3: TransversaL section in the Hotolisht-Shebenik region. 

1. Cumulate rocl,s (D - dunites; Px - pyroxenites; P + Px The harz
burgite and pyroxenite intercolations; Pp - Plagioclasic harzburgites;
G - Gabbros); 2. The rocks of the transitory horizon; 3. The third ho
rizon of the tectonite rocks (harzburgites); 4. The second horizon o!
the tectonitc rocks; 5. The first horizon of the tcctonite rocks; 6. The 
principal structural elements.

Fig. 4: The schematical blockdiagram of tli e axia I part of the anticlinorium of 

the Sltebeniku ultrabasic 'lf?assif. 
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Resumf 

L'EVOLUTror; GEOLOGIQUE DE LA REGION DE HOTOLISHT-SHE13ENI]} 
ET LES TRAITS TECTONIQEUS DE LA PARTIE AXIALE DE L'ANTlCLI

NAL DU MASSIF ULTRABASIQUE DE SHEBENIK 
/ 

Base sur !es resultals obtenus pat· relevement geologique a l'ecbelle 1/10000 
de la region de Hotolisht-Shebenik, partie du flanc occidental de l'anticlinal 
de Shebenik, eel article a poul' but d'aboutiL· a une jusle conception sur l'evolu
tion geologique et tcctonique de la t·egion en question. 

On decrit lcs complexes des roches tectonites et cumulates, !'evolution geolo· 
giquc et !cs traits tectoniques dans les differentes phases de l'evolution ainsi que 
la dependance entre la structul'e. gcologlque et la tectoniquc, aboutissant a cer
taines conclusions. 

Fig. 1: Position de la region de Hotolisht-Sbcbenilt dans la massif ultrabasique 
de Shebenik. 

Fig. 2: Carte structumlc de la region de Hotolisht-Shcbenik. 
l - Roches cumulates (D - dunitcs; Px - prnxenites; P + Px - al

ternance de hal'zburgites et pyroxenites; Pp - hat·zburgites plagioclasiques, 
gabbros); 2 - structure principale; 3 - structure de deuxieme degre; 
4 - stl'ucture de' trnisleme degre; 5 - accidents tectoniques supposes et 
verifies. 

Fig. 3: Coupe transversalc dans la region de Hotolisht-ShelJenik. 
1 - Roches cumulates (D - dunites; Px - pyroxenites; P + Px -

alternance de harzburgites et pyroxenites; Pp - harzburgites, plagiocla
sites, gabbros); 2 - roches au niveau de transition; 3 - le troisieme 
niveau de roches tectonites; 5 - la premiere niveau de roches tectonites; 
6 - Les elennmts principales structurales. 

Fig. 4: Bloc-diagrammc schematiquc de la pa1·tic axiale de l'anticlinal du

massit ultrabasiquc de Shcbenik. 
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Microphoto 5: Calcaires biomicritique marneux a Miliolidae, Textularidae, Deba

rina hahonnerensis etc. Coupe de Mamze. Lamme mince· nr. 10, sans 
analysateur, agrand. 21 x. 

Microphoto 6: Calcaires biomicritiques, marneux a Debarina hahonnerensis, Mon

charmontiae ep., Textulariella sp., Textulariae etc. Coupe de Mamze. 
Lamme mince nr. 11, sans analysateur, agrand. 21 x. 

Microphoto 7: Calcaires biomicritiques marneux a orbitolina. Coupe de Mamze. 
Lamme mince nr. 85, sans analysateur, agrand. 21 x. 

Microphoto 8: Calcaires biomicritiques marneux a orbitolinae. Lamme mince nr. 85, 
sans analysateur, agrand. 21 x. 

Microphoto 9: Calcaires biomicritiques marneux a Pseudocyclaminae sp. Coupe de 

Manze. Lamme mince nr. 77, sans analysateur, agrand. 53 x. 

Microphoto 10: Calcaires biomicritiques marneux a debries de rudistes. Coupe de 

Trull-Surroj. Lamme mince nr. 18, forage 36, sans analysateur, 

agran.d. 6 x. 
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re dhena e mendime per tel<tonilrin e

brezit antil<linal te Kurveleshit dhe lcer
kimi ; losloriteve ne fe 

- Afat Serjani*, Agim Gucaj*•, Ramiz Husi'�"' -

Persbkruhen ve�ol'ite tektono-strukturol'e te brezit antiklinal te 
Kut·vcleshlt, sidomos te pjeses qendrorc te tij. Jepen hollesisht vargu 
qendror antiklinal Bleto.j - Kapa,riel dhe mendime per punimet gjeo
logjike kerkuese e tematike te lidhurn me premisa.t fosfatmbajtese te 
ketij brezi antiklinal. 

Si9 dihet, pjesa jugperendimore ·,e vendit tone perben nenzonen e 
mesme dhe te jashtme te zones Jonike (5, 7, 18). Vete zona Jonike, si 
zone e jashtme e Albanideve, perfaqeson pjese te buzines se vjeter te 
Adrias, pra eshte e buzines kontinehi.ale, sipas perceptimit te teorise se 
pllakave, qe i pergjigjet zones miogjeosinklinal,e ne konceptin e gjeosin
klinaleve (15, 17, 19). Gjate zhvillimit gjeologjik te rajonit te studiuar, 
levizjet tektonike kane pasur intensitete te ndryshme. Ne periudhat ie 
hershme ato kane qene me te dobeta. Faza me e rendesishme rrudhosese 
ka qene ajo e fillimit te tortonianit, qe lidhet me mbarimin e forma
cionit shliror. Gjate kesaj faze u krijuan shume shkeputje tektonike te 
reja dhe ndodhi edhe riaktivizimi i atyre te vjetra. 

Nje rol te rendesishem ne zhvillimin gjeologjik te pjeses jugpere
ndimot:e te zones Jonike ka luajtur diapirizimi i halogjeneve. 

Tashme njihet mergimi i fazave rrudhosese nga lindja ne pere
ndim. Ne zonen J onike dallohen tri kate strukturore (5), nga te cilat, 
me i rendesishem eshte kati i poshtem, qe perbehet nga depozitimet 
karbonatike, flishore e flishoidale. Gjate formimit te ketij ka ti jane 
manifestuar levizjet epirogjenike, te cilat kane sjelle formimin e shke
mbinjve copezore turbidike ne T3, J;, Cr2, sidomos g.iate mastriktianit 
dhe paleooenit, kur u formuan disa horizonte vithisese (10). Ne nder
timin gjeologjik e tektonik te zones J onike dallohen keto ve\;ori krye
sore: 

• Instit'Uti i Studimeve dhe i Projektimeve te Gjeologjise ne Tirane.

•• Ndermarrja gjeologjil(e e Gjirokastres.
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ne veriperendim; Gjate historise se zh'Villimit' te zones Jonike, ky bre"%
ka perMre 'ilje · ngritje brenda miogjeosinklinalit te shkaktuar, si nga
sf-Orcimet ne shtypje; ashtu edhe nga vepri.mtaria e riveprimi i th.yerje.Ye
te thella. �e kete brez,· krahas rnbihipjes ng.a lindja per ne per@ndint,
dallohen edhe mbihipje nga perendimi, per: ne lindje. · .. · 

2 - Vargu antiklinal Kapaiiel-Qafebletaj eshte shume i koklavitur
riga rrudhos�t dhe ·sidomos nga thyerjet tektonike shkeputese,. nder · te
cilat, nje rol te rendesishem kane lojtul' thyerja e thelle, e lidhur me
gipset dhe degezimet e saj. ,

S ......:; Me· perspektive per fosforite, te pasura eshte horizon ti fos
fat-ltarborurt-strallor. i kretaktit · te: sipenn·;·: kQrse;, nga ana tektono
-strukturore, dallohen per perqendriinin: e · shtreaave. me· te pasura fos ..
fatike vargu ·strukttiror qendror antiklinal Qafeb�tllf-Kapal'iet ... Mali :i
Gjate dhe krahu Undor i, antiklinalit te· Fteres. Ne keto struktura dhe
ne vargjet strukturore duhet te orientohen edhe kerkimet e studimet
e tnetejshme ne te ardhmen e afert.
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TH� OPINIONS ON THE ?;ECTO.NICS q,F THE I{pRVELE$HI: �NTICLI,NE ):3ELT 
AND THE PROSPECTING OF THE PHOSPHORITES IN IT 

The structures of the Kurvelesh' anticline · a1·e lin·ear,· 'grouped 'into the antil
dine and syncline belts. They are of southeastern-northwestern extention, of 
western simmetry wit11 c�mpli�ated west�rn fl�s by the n�g\onal and local faul�, 
They extend from east towards the west .. The overthl'Usts from west to the .east are 
also observed, mostly at the.cen,trai parts of . thc1 •• �p·ele�hi ; �ntic,line. .. . .

The Mali i Gjate-,,Ka�ar.iel-Bletaj central cha.in,. wit!l .which the phosphat.ic 
mineralizations of good quality are linked, is the ·i:xiost important among&( the
entire the stl'Uctw·al chains of the Kurveleshi apticftne bell · . · ..

Two systhems of Cie£p fa1.1lts ar�, dist\nguished: the tl.rst with the ot·i�ntation
from southeast to northwest in conco{_dance with the 017r.i;i��ion of struc�res; the 
second with the orientation from east to the . west, but,le�s,,,deyel?ped, The gy_ps\1-m 
occurences, between which the bodies of th�. magmatic. 1·oclts arl? observed (f\apa
riel, G1,1smar, Vermik), ai·e linke� with the deep faults; which intersect' the
KaparieJ.--Bletaj central anticline chain. · ' ' · · 

'The primary concentrations ·of the phosphate-bearing l11yers of good quality 
are linked with the anticline cenh'al 111arrow chain arid with •the eastern flank 
of the Ftera anticline. Whei·eas. in the wide·. anticli'rie ehains of Luzati and Mall 
i Gjere, no prima1·y l'ich sll'ata occur in the phosphutic horizon. 

A controlling factor or the formation . of the primary phosphatic strata · of 
t • 

goo� quality of the Kurveleshi anticline is considered the presence of deep fault 
with . gypsuip, which must ,had played � positiye ,rqle, tp .the formation of. the 
bathymetry .of bottom of the sea in the,.1?ha�e o!_.a l'\<\1'1.jO� �nd long horst during 
the entire the history of the geological development of the ICurveleshi anticline 
�elt .aod during the Uppe1· C1·etaceous, respectively, the time when the phospoatic 
horizon was formed. 

I 
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The accomplishment of the further complex geological-plotting works scale 
1 : 10.000 as well as of the revision ·works in the most perspective parts ar·e re-
commended 'here. The paleogeograpbical studies and the technological ones, on the 
content of the usefull associated clements of the phosphorites etc., are also re-
·commended.

Fig. 1 i The schematical geological map of the central part of the Kurveleshi
anticline belt. 

1. The Quat�rnary formations; 2. Flysch and molasse (Pg3-N:i); 3. The li
mestones with intercalations and lensy cherts; 4. The horizon of the pho
sphorites and the phosphatic limestones; 5. The limestones with cherts (Cr),
6. Cherts, tripoli, marls and limestones o! J.:r-J3 ; 7. The massive limestones;
8. The contact with break in sedimentation; 9. The ph�sphatic mineralization
of t.he Jurassic of the splitting type; 10. The dolomites of .T3 ; 11. The fault 
with gypsum ;md anhydrites; 12. The' magmatic bodies within the gypsum; 
13. Fault; 14. The line o! the geological section; 15. The outlining of the stt·uctu
res fpr the geological-prospecting wo1·ks.

Fig. 2: The relations of the faults in the west (a) and squth (b) oJ the Gusmari

deposit. 

1. The phosphatic horizon; 2. The Upper Cretaceous deposits; 3. The Lower
Cretaceous deposits; 4. The Upper Jurassic deposits; 5. The Middle Jurassic

. deposits; 6. The Lo.wer-�id_dle Liassic deposits; 7. The shales wit.h posidonia
of Uie Toarcian; 8. The break in· sedimentation; 9. The fault with gypsum; 
10. Fault.

Fii, 3: The geological section from Mali i GJ.f!shnikoshit to Perroi. Zi. 
�ote: The distinctive marks as in fig. 4.

: - J . . . . . . . . . •

Fig. 4: The geological section at· t1te Shusllica, tli.e Griba. monocline.

1. The marls and sandstones of the Neogene; 2. Flysch; 3. The mal'ly transi
tol'y pack; �- The t hin.bedded' limestones with chei·ty lenses; 5. The limestones. with ra�e Cherly intercalations; 6. The UppeL' qretaceous phosphatic horizon, 
o! the carbonac:eous-marly !ew phosphatlc type; 7. The Upper Cret.aceous 
phosphatlc hori;,on' o!"the phosphatic facial type; 8. The Upper Cretaceous 
pho,;phatic horizon' �f 'the carbonaceous-phosphatic facial type with red lime-

. �tones; 9. The thinbedded limestones with cherts; 10. The limestones and 
· marls with' dense c,kerts; 11. Cherts, marls, tt'ipoli, limestones; 12. The marls

; -and shales with posidonia; 13. The Jurassic phosphatic mineralization with

-· the splfttings in the masl'ive Limestones ?f J 1 +2 
; 14. The massive dolomitic

limestones ith splittings (J: + 2); 15. Dolomites; 16. Faults; 17. Faults with
·. gypsull); 18. The magmatic rock bodies; 19. Normal stratigraphic contact;
.'··20. The contact wjth in sedimentation.

Resume 

. REFLEXIONS SUR LA TECTONIQUE DE L'UNITE ANTICLINALE DE KUR
. ' : . VELESH ET LA RECHERCliE DES. PHOSPHORITES DANS CETTE ZONE 
.. .. 

. . -

· · 'Les sfructures de i•Unite de Kurvelesh sont lineaires, groupees en unites anti
clinales et synclinales. Leur direction est Sud Est - Nord ,Quest et elles pre-
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sentent une symetrie vers l'ouest· avec des fiancs de l'ouest compliques par de!I, 
disjonctions regionales et locales. 

Elles presentent des chevauchements de l'ouest vers l'est. Pour la premiere· 
fois sont mis en evidence des chevauchements de l'est vers l'ouest, surtout dans

la partie centrale de l'anticlinale de Kurvelesh. 

Parm! toutes les chaines structu'relles de l'anticlinale de Kurvelesh, la plus 
lmportante semble etre la chaine centrale Mali i Gjate-Kaparlel-Bletaj a la-
quelle sont liees les mineralisations phospbatlq•es. 

Deux systeroes de ruptures profondes se distlnguent; le premier, oriente sud 
est-nord ouest suit l'ol'ientation des structures, tandis que le deuxieme, oriente 
de l'est ·vers l'ouest est moins developpe. 

A la rupture profonde qui interrompt la chaine centrale anticlinale Kapariel
Bletaj sont lies les gypses et entre eux sont rencontres des rochcs magmatiques. 
com�e a Kapariel, Gusmar, Vermik. 

Les concentrations primaires des couches riches a phosphate sont liees a la

chaine etl'oite centl'ale antlclinale ct au flanc oriental de l'anticlinal de Ftere. 
Alors que dans les larges chaines anticlinales de Luzat et de Mali i Gjcre, tdans 
!'horizon phosphatique, ne se rencontrent pas des couches riches primaires. 

Fig. 1: Carte geologique schematique de la partie centule de l'anticlinale de 

Kurvelesh. 

1 - Formations du Quaternaire; 2 - FJysch et molasses (Pg3-N:z); 
3 - Calcaires a couches minces et lentilles de silex; 4 - Horizon des 
phosphodt.es et des calcaires phosphates; 5 - Calcaries a silex (Cr); 6 -Si
lex, tripoli, marnes, calcaires de J2-J3; 7 - Calcalres massifs; 8 - Hiatus 
stratigt·aphlque; 9 - Mineralisation phosphatique du Jurossique du type 

des fentes; 10 - Dolomites de T3; 11 - Failles a gypses et a anhydrites; 
12 - Roches magmatiques parmi Jes gypses; 13 - Failles; 14 - Coupes. 
geologiques; 15 - Contours des structures pour des travaux de recher
che geologiques. 

Fig. 2: Les relations entre Jes failles de l'ouset (a) et le11 failles du sud (b) du gi
sement de Gusmar. 

1 - Horizon phosphatique; 2 - Depots de Cretace superieur; 3 -
Depots du Cretace inferieur; 4 - Depots du Jurassique superieur; 5 - D�
Pots du Jurassique moyen; 6 - Depots du Trias inferieur et moyen; 
7 , Schistes a Pesidonya du Toarcien; 8 - Hiasus stratigraphique; 9 -
Faille a gypses; 10 - Dislocation tectonique. 

Fig. 3: Coupe gcologique de Mali i Gjeshnikoshit jusq-u'a Perroi Zi. 

La legende est la meme que celles de la fig. 4. 

Fig. 4: Coupe geologique a partir de Sbushica, dans l'anticlinal de Gribi!. 

1 - Marnes et gres du Neogene; 2 - Flysch; 3 - Paquet marneux 
de tt·ansition; 4 - Calcaires en couches minces a lentilles de silex; 
5 - Calcaires a couches rares de silex; 6 - L'horizon phosphat!que de 
C�tace superieur du type carbonato-marneux peu phosphatique; 7 - L'ho-
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riZG_n· phl>Sphatique de· Cretace du· type facial phosphatique; 8 - L'horizon 
phosphatique de Cretace superieur du type carbonato-phosphatique a cal;,. 
·caires .. roogesi 9 _..., Calcaires ·en couches ·minces -a silex; 10 - Calcaires
, et marnes · a silex denses·; 11 .,.,. Silex, marnes, tripolis et calcaires; 12 -
Marnes et schistes a Posidooya; 13 - Mineralisati-on phosphatique du
�ur�ssique dans les fentes des calcaires massifs. du J1�,-:;; 14 -. CalQaires

·mas!lifs do�qmitiques a fentes,,cl,_e J1l-2; 15 .- P9}0Jll.ites; 16 - Failles;
117 - Failles a gypses; 18 -:-: Roe.hes magmat�ques; 19 -=--- Contact stra
tigraphique n(?rmal;, -�� - Conta<;t strntigrapqique anormal.
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LIDHJA HAPESINORE E MINERALIZIMIT FOSFATIK 
. JURASIK DRE E 'HORIZONTIT FOSFATIK · TE 

KRETAKUT ME KULMET E S'tRUKTURAVE POZITIVE 
KARBONATORE TE NENZONES QENDRORE 

i 

TE ZONES JONIKE 

--:- Isa Bajo* -

Ne bashkerendim me vendin stratigrafik e st.rukturnr te perqendL'i

meve te mineralizimeve fosfatike jurasike e kretake, pershkrultet li

Qhja hapesin·o1·e e ketyre ,pfa-qendrimeve me k;ulmet e strukturave po

zitive kat·bonatore fosfatmbajtese dhe jepen mendLme per kriteret e 

l<erki.mit e te vleresimit te li�odes, se pare fosfatike, . , ;·, 

. Nga s�udimet shtimevje�are. (1, 2, 3, 4) te kryera ne brezin struk
ti.tror qendror te Kurveleshit, kemi mbledhur mjaft te dhena, te cil.a� 
round te flasin 1:_)er nje nderlidhje te shka\les Se perqe,ndrimit te mi- . 
neralizimit fosfatik jurasik -e kre.tak me vendin qe zene ne struktura,t 
karbonatore te nenzpnes q'endrore te zones Jonike. Saktesimi i metej,:· 
shem dhe inte�pretimi i tyr,e do t'u shetbente jo vetem kerkimit te fos� 
foriteve tashme te njobura. · por �dhe' mineraleve te tjera, qe .mun� te

gj'en<len ne keto formacione.. · 
. . ' 

LIDHJA HAPEs1NoRE ·E MINERALizIMrr FOSFATIK 
JURASIK DHE E VATRAVE TE PASURA TE HORIZONTIT 
FOSFATIK KRETAK ME PUSHIMET NE SEDIMENTIM E ME 
PRERJET E KONDENSUARA PAR'APRIRESE 

· Ne zonen .Jo!like deri tani nj;hen· dy ho'riz�mte fosforitesh te lidhu
r.a m� serine karbonato-strallore mesozoike, ne te cilat jane konk.reti
zU:ar dhe vendburime industriale. Ato jane:. Mineralizim� fos.fa:Jik i ju
.rasikllt te mesem dhe horizonti iosfatik i kretaku.t te siperm. 

• Ndermarrja Gjeoiogjtke e Gjirokastres. 
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.qeroJne, vijojne afer kulmit te .struktures se Malit te Gjere (Prongji-· 
Lefterohor), e cila eshte prere paksa ne perendim nga thyerja krahi
nore e mbushur me kripera, qe lidh diapiret e Delvines e te Kardhiqit. 
Ne krahet e kesaj strukture, horizonti fosfatik i kretakut ze krahun pe
rendimor te brezit sinklinal te Drinosit dhe deri me sot ende nuk eshte 
studiuar ne shkalle.n e duhur, sidomos ne sektorin Prongji-Lefterohor, qe 
�shte me afer berthames se struktures antiklinale. 

PERFUNDIME 

1 - Kulmet e strukturave antiklinale jane vendet ku gjenden pu
shimet ne sedimentet· jurasike dhe kondensiJv.et ne prerjet kretake, qe 
shoqerohen me perqendrime te mineralizimit fosfatik. 

2 - Meq,enese shumica e kulmeve te strukturave antiklinale ne 
zonen J onike jane errod1,1ar, perhapje me te madhe kane fosforitet e 
varfera. Prandaj, per deri sa te zgjidhet plotesisht �eshtja e pasuri
mit, problem i dites mbetet kerkimi i pjeseve kulmore te pasura � te 
varrosura nen sedimentet e reja e nen mbihipjet e struktura,ve. Me 
shpresedhenes eshte kerkimi i pjeseve ku1more te antiklinalit qendror 
te Kurveleshit, ku njihen fragmente kulmesh me mineralizime te pasura 
deri ne masive, si jurasike, ashtu edhe kretake. 
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Summary 

Dorezuar ne redalcsi 
ne shkurt 1985 

THE SPATIAL RELATION BETWEEN THE JURASSIC AND CRE
TACEOUS PHOSPHATIC MINERALIZATION, AND THE CLIMAXES 
OF THE CARBONACEOUS POSITIVE STRUCTURES OF THE CEN
TRAL IONIAN SUBZONE 

In coordination with the stratigraphic and stt•uclural position or the concen
trations or the Jurassic and Cretaceous phosphatic mineralizations, the author 
describes the spatial relation' of these concentration with the climaxes of the 
phosphate-bearing positive carbonate structures. Some practical criteria for the 
prospecting and the evaluation of the mineral raw are drawn. 

Brief lithological-facial and qualitative chal'acteristics of two phosphalic sorts 
are given here. The author reaches to the conclusion that the Jurassic phosphate 
mineralization occurs on hardgroud suxfaces of the Liassic limestones situated 
through thl'ee anticline belts of the Ionian zone; whereas the rich centres ot

the Cretaceous phosphatic hol'izon occur above the condensed sections of the 
previous sediments of the Kurveleshi anticline belt. 

Secondly, the structural position of these mineralizations have been analysed 
and is reached to the conclusion that the climaxes of the anticline structures 
are the places where the Jurassic breaks (in sedimentation) as well as the 
condensations in the Cretaceous sections ru·e observed. These breaks are associated 
with the phosphatic mineralizations. 

From· these conclusions the author draws the criteria for the prospecting 
of the phosphorltes. 

Fig. 1: THE GEOLOGICAL MAP OF THE CENTRAL SU!3Z0NE OF THE IONIAN
·ZONE
BAB - The Berati anticline belt; BSD - The Drinosi syncline belt;
BAK - The Kurveleshi anticline .belt; BA<; - The <;ilea anticline belt.
1. The undivided Quaternary formations (Q 1 _._); 2. The Plio-Quatemary
lake suite (NrQ 1); 3. The terl"igenous formation (flyschmolasse) (P�-N1);
4. The Cretaceous-Paleogene carbonaceous. formation (CL0z-Pg,l); 5. The ho
rizont of the cretaceous phosphatic limestones; 6. The carbonaceous-siU-
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ceous fot·malion of the Middle -Jurassic-Lower Cretaceous (.J2-Cr1); 7. The 
carbonaceous formation of the ,rUppet· Triassic-Lower Jm·assic (T3-J1);
8. The stratigraphic break of Jurassic; 9. The effusive and metamorphic
rocks; 10. The Fermo-Triassic evaporites; 11. The syncline axe{ 12. The
anticlin� axes; 14. The tectonic boundary; 15. The normal stratigraphic
boundary.

Fig. 2: THE SPATTAL RELATION OF T)-fE DIAPIRTC PHENOMENA WITH THE 
PHOSPHA'l'E-BEARlNG CARBONACEOUS STRUCTURES QF PLOCE
-MALI I lWDHESIT (1), MA.TA E MJEGULLES-MAJA E SOR£S (2), · 
BOLENE-NlVICE (3). 

l. The Perino-Triassic evaporltes; 2. The> dolomites of the Upper Tt'iassic;
3. The limestones and the dolomites of the Lower Jurassic; 4. The li�
mes tones and chet·ts of the Middle Jurassic; 5. The limestones and cherts
of the Uppe1· Jurassie; 6. The limestones and cherts of the Lowet· Cre
taceous; 7. The horizon or the phosphatic limestones; 8. The limestones
and cherts ot the Upper Cretaceous; fl. The limest-0nes and cherts of the
Paleogene; 10. The Oligocene flysch; 11. The Helvetian molusses; 12. �"aults;
13. The breuk on the sediments of Jurassic accompanied by the phosphatie
menieralisation.

Fig. 3: TTIE SPATTAL RELATION OF THE DIAPIRIC PHENOMENA WITH THE 
PHOSPHATE-BEARING. CARBONACEOUS STRUCTURES OF MALI I 

VAL'l'HIT - KANIONI I PROGONATI'l' (4), LUMl I GJOSHNlKOSI:IIT 
- PROGONAT (5), MALI I LUFRES - FUSHEBARDI;lE (6). 

Resume 

LA LTASION SPATIALE DE LA MINERALISATION PHOSPHATIQUE 
DU JURASSIQUE ET DU CRETACf: AVEC LES SOMMENTS DES 
STRUCTURES POSITTVES CARBON.ATIQUES DE LA SOUS-ZONE 
CENT.RALE ION IEN NE. 

En concordance avec la position stratigraphique et strucLurelle des concen
trations des mineralisations phosphatiques du .Jurassique et de Cretace, !'auteur 
de cet article, deceit la liasion spatiale cntre ces concentration et les voutes des 
structures positives carbonatiques riches en phosphates. 

II en tire quelques c1·iteres pratiques pour la prospection et la valorisation 
de la malierc premiere minerale. 

Au debut de !'article !'auteur r-csume les caracteristiques lithologo-!aciales 
et qualitatives des deux types des phosphorites. II arrive a la conclusion que 
la mineralisation phosphatiques du Jurassique se situe sur les surfaces alteooes 
des calcaires du Liassique qui se trouvent dans Jes tl'Ois chaines anticlinales de 
la zone Ionienne. alors que !'horizon phosphAtique du Crctace se trouvent sur 
les series condcnsees de la chaine anticlinale de Kun•elesh. 

L'auteur anulyse aussi la position structurelle de ces mineralisations et about 
a la conclusion que !es voute des structures ::inticlinales sont Les endrotis ou se 
rencontren les lacunes en sedimenlation du Jurussique et les series condensees 
du Cretace, accompagnees des concenu·alions de la mineralisation phosphatique. 
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D'apres ces conclusions soot tires Jes criteres de la prospection des phospho
rites. 
£ig. 1: La carte geologique de la. sous-zone ccntrale de la zone Ionicnne. 

BAB - chaine anticlinale de Berat; BSD - chaine synclinale de 
Drinos; BAK - chaine anticlinale de Kurvelesh; BAC - chaine anti
clinale de <;ike. 

1 - Depots du Quatcrnaire (Q 1•4); 2 - serie lacustl'e du Plio-Qua
ternaire (N2-Q1 ); 3 - formation terrigene (flysch-molasses); 4 - forma
tion carbonatique du Cretace - Paleogene (Ct·!-Pg2); 5 - horizon des 

calcaires phosphatiques du Cretace; G - formation carbonatique-siliceuse 
du Jurassique moyen - Cretace inferieur ('Jz-Cr1); 7 - formation car
bonatique du Trias superieur - Jurassique inferieur (T3-Jtl; 8 - lacune 
stratigraphique du Jurassique; 9 - roches effusives et metamorphiques; 
10 - evaporites de Fermo-Trias; 11 - axes des synclinales; 12 - axes 
des anticlinales; 13 - chevauchements; 14 - limite tectonique; 15 - li
mite stratigraphique. 

Fig. 2: Liasion spatialc cntrc Jes phcnomencs diaoiriques et lcs structures carbo
natiQues riches en phosphates Plo(e - Mali i Kudhesit (1), Maja c MJe
gullcs - l\1.Lja c Sorrcs (2), Bolcnc - Nivicc (3). 

l - Evaporites du Fermo-Trias; 2 - dolomites du Trias superieur; 
� - calcaires et dolomites du Jurassique inferieur; 4 - calcaires et silex 
du Jurassique moyen; 5 - calcaires et silex du Jurassique superieur; 
6 - calcaires et Silex du Cretace inferieur; 7 - !'horizon des calcaires 
phosphatiques; 8 - calcaires et silex du Cretace superieur; 9 - calcaires 
et silex du Paleogene; 10 - !lysch du Oligocene; 11 - molasses de J'Hel
vetien; 12 - accident tectonique; Iniatus dans Jes depots de Jurassique 
accompagnes de mineralisations phocphatifiues. 

Fig. 3: Liasion spatialc entre !es phenomenes diapiriques et Jes structures carbo
natiques riches en phosphates Mali i Vathit - Kanioni i Progonatit (4), 
Lumi i Gjeshnikoshit - Frogonat (5), i\1ali i Lufres - Fushebardhe (6). 
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Nga studimi mineralogjik, gjeokimik dhe petrografik i dy masi
veve ultrabazike te Bulqizes e te Gomsiqes, qe u perkasin brezit lin
dor dhe brezit perendimot· te o!ioliteve te Albonideve, del ne pah 
dallimi i qarle ndermjet tyre. Ky lidhet si me burimet e ndryshme 
!tllestare, ashtu dhe me kushtet jo te njejta te thellesise pl!r mbetjet
ultrabazike e te kristalizimit per kumulatet.

Masivet ultrabazike ofiolitike te Albanideve shfaqen ne trajten e 
dy brezave te quajtur lindor dhe perendimor. Mendohet se keta dy 
breza per!aqesojne vetem nje pamje siperfaqesore; kurse ne thellesi, 
nen gropat e brendshme me depozit.irne molasike dhe nen shkembinjte 
e formacionit gabro-plagjiogranitik, ata bashkohen (13}. Sipas nje men
dimi tjeter. (14), keta dy breza perbehen nga shkembinj te formuar ne 
kushte te ndryshme dhe ndoshta ne kohe te ndryshme. 

Masivet ultrabazike te Bulqizes dhe te Gomsiqes jane dy perfaqe
sues te ketyre dy brezave: I pari, i tipit L (lindor} dhe i dyti, i tipit P 
(perendirnor} (15 }. 

Studimi i kryer prej nesh kishte per qellim qe, nepermjet dallimeve 
gjeokimike, te sqarohen kushtet e formimit te ketyre dy ti.peve. 

1 - KUADRI GJEOLOGJIK 

Masivj i Bulqizes, i njohur per vendburimet e kromititeve, sipas 
te dhenave gjeofizike (11), vazhdon deri r1e thellesine 5-6 km. Ai kon
takton tektonikisht, ne veri e ne v-eri-lindje, si dhe ne jug e ne jug
perendim, me shkembinjte karbonatike te triasikut te siperm - jurasikut 
te poshtem; kurse ne juglindje kontaklon tektonikisht me flishin e ti
tonian - kretakut te poshtem. Ana perendimore-veriore e ketij masivi 
eshte mbuluar nga molaset e neogjenit. Ai eshte studiuar imtesisht ne 
pikepamje te ndertimit gj-eologjik dhe te petrologjise (6, 12, 3, 4}, si dhe 

• Instituti i Studimeve dhe i Pro;ektimeve te Gjeo1"ogjise ne Tirane.
•• Fakulteti i Gjeologjise dhe i Minierave i Vniversitetit te Tiranes «Enver Hoxlia». · 
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Fig. 12: «SPEKTRI,. GJEOKIMIK (I NOR MUAR ME MSA) PE R KUMU
LATET E BULQIZES DBE 'd KURBNESB-KAPTINES • 

.. 

'{25) mjaft te ngjashme me ate te hapjes oqeanike jurasike, e cila 
pranohet ne zhvillimin e Albanideve (J, 1). Ne keto kushte kane krista· 
lizuar edhe kumulatet e Bulqizes. 

6 - Formacioni gabro-plagjiogranitik i Mirdites Qendrore (Kap
tene, Kurbnesh etj.) tregon per nje lidhje me te ngushte gjenetike me 
kumulatet e Bulqizes. Megjithate, vellimi i rnadh i ketij formacioni 
<+ vullkanitet jurasike), si dhe disa v�ori gjeokimike flasin se kemi 
te bejrne' me nje perzierje rnagmash te porcioneve te ardhura nga ma
-sive te ndryshme te tipit L. 
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Summary 

THE BULQJZA AND GOMSIQE ULTRABASIC MASSIFS (OPHlOLITES OF 
A'LBANIDES) - A GEOCHEMICAL COMPARISON. 

The Bulqoza and Gomsiqe ultrabasic massifs are the representatives of two 
ophiolitic belts (fig. 1) of Albanides (eastern and western), named also the ultra
basics of L and P types. 

According to some authors, these two belts have the same age and way of 
formation and are linked above the inner basins or basic-intermediate rocks of 
gabbro-plagiogranitlc formation, such as those of the Kapten-Kurbnesh. Accor
ding to another opinion, these hvo ultrabasic types have different way of for
mation and different age, perhaps. 

The Bulqiza massif, lmow.n for the unique chromite ore deposits, continues 
5-6 km in depth (the geophysical data) and consists mainly of harzburgites. A
harzburgitic sequence with numerous dunite lenses, where are situated the most 
important chromite ore deposits is distinguished. In southern and western lateral
parts occur the dunites, pyroxenites and gabbros. The mainly orthopyroxenic
veiny serle, more seldom clinopyroxenic, microgabbro and dunite ones are de
veloped ,throughout the massif. The harzburgites have 75-85% olivline (P'09.rF095) 

and lli-230/o En.g:i-En00, less (1-2\0/0) subhedral chromespinel.
The d'l.lnites have 97-99% olivine (Foro-Fo95), rarely ortho or clinopyroxene 

and 1-3% euhedral chromespinel. The olivine (Fo00-Fo95), anortite (An00-An95), or
thopyroxene (En9<1-Enru;) and clinopyroxene (hedenbergite lffl/0) occur dn trictolites 
and oliv!nic gabbros. The chromite bands are observed in any case, but no Fe-Ni 
ores occur. The chromespinel of clirornftes "is Cr- rich (Cr/(.;r + Al + Fe+3 =

= 0,'75-0,8) and magnesial (Fe+2/Fe+2 + Mg = o.:fo-o.35). In the deepest parts 
of. the massif as well as dn the transitory part to the troctolites, the Al- rich 
chromespinel occur, rarely. 

Thif Gomsiqe massif continues to 2 km maximum depth (the geophysical data) 
and consists mainly of the lherzolites with small amounts of harzburgites and 
dunites. The plagloclasuc pel'idotites and less dunites occur in periphery. 

In southern, central and eastern sectors are observed the basic rocks (700 ro 
thick). The vieny serie is less developed and composed of microgabbros, anor
tosites, rhodingites and rarely diorites, trondhjemites etc. Thenolivine of lherzo
lites is Foes-Fo00, orthopyroxene Enss-Enoo, clinopyroxene 10-16'0/o Hd. The 31Dhedral 
chromepicotite is also observed. The troctolite5 pass to olivinic gabbros, from me
Janocrates to leucocrates, to ferrogabbros, gabbronorites, amphibolic gabbros. The 
magnetite and titanomagnetite concentrations as well as 2-5% euhedral apatite 
(ferrogabbro) are observed as well. The compat'lison of these chromespinels with 
those of Bulqiza is shown in table 2. 

\ 
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The gabbros of the Kaptena massi! (fig. 1) ru:e composed of olivinic gabbros, 
gabbronorite; gabbro amphibolites and quartzeous gabbros. The 5-10% olivine, 
'Fe80-Fooo, 600/o An80-An90, 20-30% clinopyroxene (1•5-200/o Hd), 5:-100/0 orthopyroxenc 
. .(En70) . etc. occur. 

Analyses. The macroelements by the chemical analysis, microelements by 
colorimetry- spectrophotometry with exactness Ti 1�/0, Ni llll/0 ; V 260/o, Co lf/J/o; 
Cr 20%. The Sr, Y, Z ar-e analysed by x - fluorescense. The results are sh�wn In 
tab. 3, 4, 5. B tot is the geochemical model of the Bulqiza massif calcularted on 

the basis of the data of tab. 1 (the geolog,ical- geophysical model). The same 
way is used for the Gomsiqe massif. N shows the content of the elemen,ts normed 
by the chemical contents of the Archean upper mantle according to Condie, 1981, 
named by as MSA. The linear dependence between hydromagmatophyle .elements 
(in fig. 2, 3) shows for a continuity of the fractioned crystallizatlion, but the 
�umulates of Bulqiza are sistematically siituated nearer the origin. Two trends 

,B2-K (Bulqiza qnd K·aptena cumulates) and G2 (the cumulates of Gomsiqe) 
.,exist. The dependence of -the )1ydromagmatophyle . elements from lithomagma
tophyle onse (NJ) is shown in figs. 3, 4. M is the ratio for MSA. MSA may be accep-
1:ed as initial cource. The Trends M-Gl (the ultrabasic residue of Gomsiqe) - Bl 
(the ultrabasic residue of Bulqd�a and M-G2 can be followed. B2-K forms 

-..an indiyidual group whi.ch may be ,not direcily gained from the initial source . 
.M. The same conclusion results in fig. 6. B2 classifies as with less Ti, while 
G2 with much Ti (Serri G., Saitta M., 1980). The comparison with the theoretical 
,model of the behaviour of Ni during ithe partial melting (fig. 7) shows 15-20/l/o 
melting grade of MSA fo� Bl and 5�10% for Gl. No satisfied conformity (With 
the theoretical model exists for the cumulates, thus showing for a more compli
cated process of their formation, or the existence of some different processes, 
,perhaps. 

The comparison with MSA (fig. 9�21) shows ,that Gt:ot is most similar to 
MSA with a deficit of about 2.30/o Si02, 1.2% FeOT and 4% enrichement wjth 
MgO. Nevertheless, a stressed impoverJshment with Cao ('/15°/o versus 9 °lo Al20a) 
and K20 (92% vers1;1s 26% Na20) is observed. Gtot may be formed by MSA, 

-but a small fraction (1-40/o) very rich in K, Sr, 'Di, Zr, Y is missing. 'such an
.alcalic rocks, occur between the Triassic volcanics, although rarely,

Btot have great unconformibies with MSA. A great fraction �5-20 % ?) rich in
Al, Ca, Na, K etc. is missing. The impoverishment if). Al2G3 (820/o) is pre
dominant, but no evident d'rference exist ,between Na and K. This fraction whiich
is missing in Btot may be the gabbros of -Kaptene-Kur,bnesh, thus explaining
the above mentioned relation B2-K.

The differences between B2-G2 are mostly stressed from the quantitative
point of view. Nev,ertheless, an «inheritance* in minimum of K and maxi.mum
of Ti is observed.

Finally, may be accepted that the Gomsiqe massif on the whole (the ultra
basic residue + cumulates + alcalic fraction) is most similar to MSA with
a small impoverishment in elements of group K (the speciific of the mantle in 
.Albanides or inexactness in the models). During the Triassic, ,a small alcalic
fraction (1-5 %) is exhalated from MSA. Later, a rapid diapiric O.pwelling associa
,ted with 5-100/o melting have caused the formation of the Gomsiqe ultrabasic and
-cumulate residues.

The Bulqiza massif on the whole (Bl + B2 F Btot ) together wlith about
'20% of the cumula�s of Kaptena (K) is similar to MSA, but more to Gtot be

, 
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cause it «inherHes» a minimum of K which may had been the initial source. 
In the Jurassic, durjng the oceanic openning this matter rises . in the near super
ficial conditions, thus giving the ultrabasic residue after the exhalation of the 
basaltic melting kl degree 10-250/o. 

The gab.broplagiogranitic formation (K) of the Centl'al Mirdita, although 
with similar geochemical features to the Bulqiza cumulates may not be formed 
totally by this basaltic melting because of great volume as well as some other 
differences. It is possible to think that this formation as well as the Jurassic 
volcanics may be formed by the magma mixtures transported by the other 
massifs of L type (except Bulqiza one). 
Fig. 1: THE GEOLOGICAL MAP OF THE CENTRAL PART OF THE ALBA(

NIDE'S OPHIOLITES. 

1. The Neogene - Quaternary molassic deposits; 2. The Cukali flysch;
Cretaceous - Paleogene; 3. Limestones, conglomerates of the Lower
Cretaceous; 4. The Early flysch, Upper Jurassic Lower Cretaceous; 5. The
Jurassic volcanic complex: a. the lower basic serie, b. the upper interme
diate- acid serie; 6. The Triassic- Lower Jurassic limestones; 7. Diorites
and plagiogranites; 8. Undivided gabbros, ferrogabbros; 9. Troctolites
olivinic gabbros; 10. Lherzolites; 11. Harzburgites; 12. Dunites; 13. Faults;
14. Overthrust.

Fig. 2: THE CURVE of Zr-Y 

1. The dunites of Bulqiza; 2. The dunites of Gomsiqe; 3. The harz bur
gltes of Bulqiza; 4. The peridotites of Gomsiqe; 5. The plagio clasic
peridotites of Gomsiqe; 6. The piroxenites of Bulqiza; 7. The gab'bros of
Bulqiza; 8. The gabbros of Kashnjet-Kaptena; M-MSA (Condie, 1981);
Bl - Tbe ultrabasic' residue of Bulqiza; Bl The ultrabasic residue of
Gomsiqe; B2 - the Bulqiza cumulates; G2 - Tl

te Gomsiqe cumulates;
K - The Kurbnesh-Kaptena comulates.

Fig. 3: THE CURVE OF Zr-Ti 
Fig. 4: THE CURVE OF Sr-Ni 
Fig. 6: THE CURVE OF Ti-N-i 
Fig. 6: THE DEPENDENCE OF Ti FROM MgO/MgO + FeOT 

TuN- The content of Ti normed by MSA. 
Fig. 7: THE DEPENDENCE OF Ni PROM MgO /MgO -!- FeOT 

NiN_the content of Ni normed by MSA; by the discontinued lines is 
presented the model of the behaviour of Ni duo:ind the partial melting; 
F. The percentage of melting and fractioned crystallizatjon; 1 - F. The;
perc�ntage of crystallized melting.

Fig. 8: THE Si02 TREND IN THE CUMULATES OF BULQIZA AND KURBNI!]SH
KAPTENA AND THE FeO TREND IN THE GOMSIQE CUMULATES. 

Fig. 9,: THE GEOCHEMICAL «SPECTRUM» (NORMED BY MSA) FOR THE 
MO'DELS OR THE BULQIZA (BT) AND GOMSIQE (GT) MASSIFS. 

Fig. 10: THE GEOCHEMICAL «SPECTRUM» (NORMED BY MSA) FOR TH_E 
GOMSIQE AND BULQIZA ULTRABASIC RESIDUES. 

Fig. 11: THE GEOCHEMICA,L «SPECTRUM,. (NORMED BY MSA) FOR THE 
GOMSIQE CUMULATES. 

Fig. 12: THE GEOCHEMICAL «SPECTRUM» (normed BY MSA) FOF THE BUL· 
QIZA AND KURBNESH-KAPTENA CUMULATES. 

7 - Buletini Shkencave Gjeologjike 3 
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Resume 

UNE COMPARATSON GEOCHlMIQUE DES MASSIFS ULTRABASIQUES 

BULQIZA ET GOMSIQE (OPHIOLITES DES ALBANIDES) 

Les massifs ultrabasiques de Bulqiza et Gomsiqe sont les representants des 
deux ceintures (fig. 1) ophiolitiques des Albanides (orientales, occidentales), ils 
sont nomes ultrabasiques du type E .et W. 

D'apres certains auteurs les deux ceintures sont de meme age et mode de 
formation et se reunlssent en dessous de l'intrafase molassique ou sous les roches 
moyennement basiques de la formation gabbro-plagiogranitique comme ceux 
de formation et peut etre d'ages differents. 

Selon une autre adee, ces deux types d'ultrabasiques sont de differents modes 
de formation et peut etre d'ages dif!erents. 

Le massif de Bulqiza, connu pour ses gisements uniques de chromiLes se 
developpe meme dans les proforideurs de 5-6 km (donnees geophysiques) et il 
est constitue principa]ement d"harzburgites. Dans une sequence bien. disiincte
d'harzburgites a lentilles de dunites se trouvent Jes gisements pl'incipaux de 
chromites. 

Dans les parties meridionales et occidentales se renconh'ent des dunites, 
pyronxenit et gabbros. Dans tout le massif est developpee la serie veineuse consti
tuee prlncipalement d'ortho-pyroxene et plus rarement, de clinopyroxene, micro
gabb.ro et dunite. Les harzburgites se composent de '75-85% olivine (Fo03-Fooc,) 
et 15-23% En-t12En95 avec peu (1-20/o) de chromespinelle euhedral. 

Les dunites ont 97._99% d'olivine (Fo93-Foo5) anorthite (Au90-Au05), orthopyroxene 
(En90-En9o;), clinopyroxene (hedenbergite 15-0/o). 

Dans un cas il y a eu des bandes de chromites mais jamais de minerais 
Fe-Ti. Le chromesplnelle des chrontites st rich en Cr (Cr/Cr + Al + Fe+3 = 
= 0,75-0,<8) et en magnesium (Fe±2/Fe+2 + Mg = 0,25-0,35). Les chormespinnells 
riches en aluminium se rencortrent tres rarement dans les parbles les plus 
profondes du massif et dans le passage pour les troctolytes. 

Le massif de Gomsiqe continue jusqu•a l'epaisseur maximale de 2 km 
(donnees geophysiques) et se compose principalement de l'hercolytes avec peu 
d'harzburgites et dunites. 

Dans les parties meridionales, centrales et orlentales se trouvent des roches 
basiques (700 m d'epaisseur). La serie veineuse est peu developpee, il y a prin
cipalement des microgabbros, anorthoses, rodingites et plus rarement des diorites, 
trondjemites etc. 

L'olivine des lercolytes Fo00-F�3• orthopyroxene Enss-En93, clinopyroxene 10-
-15% Hd. Parfois il y a chromepycotite euhedral jusqu'ii. 20/o.

Les troctolytes passent en gabbro-oliviniques, de melanocrates en leucocrntes 
et en ferrogabbros, gabbronorites, et gabbroamphibolites, il y a aussi magnetite 
et titanomagnetite, aussi que apatite euhcdrnl jusqu'a 2-5% (ferrogabbro). La 
composition des chromespinelles est comparee a celle de Bulqiza a la table. 2. 
Les gabbros du massif de Kaptene (Fig. 1) sont represent�s par des gabbro
oliviniques, gabbronorites, ...., gabbroamphibolites et gabbroquartzites. I1 Y a
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Les analyses: 
Les macroelements sont analyses par analyse chimique, les microelements 

par colorimetrie - spectrophotometrie avec une precision de 16% pour Ti, 11 % 
pou1· Ni, 26 % pour V, 15 % pour Co, 20 % pour Cr, Sr, Y et Zr sont analyses 
par fluorescence X. 

Les resultats sont regroupes dans les tables 3, 4 et 5. 

Btct est le modele geochimique du massif de Bulqiza calcule d'apres les 
donnees de la table I (modele geophysique). 

De m�me, Gtot est le modele du massif de Gomsiqe. N represente la composi
tion des elements normalises par rapport a la composition chimique du manteau 
superiem· q'.Arkei, MSA, (Condi l!J81).

Dans les figures 2 et 3 la relation l!neaire les elements hygromagmatophyles 
senable montrer une continu!te de cristallisation fractionnee, mais Jes cumulats 
de Bulqiza se trouvent systematiquement plus proches de l'onigine. Il y a deux 
trends B2-K (cumulats Bulqiza, Kaptene) et G2 (cumulats Goms!qe). Les figures 
3 et 4 montrent la dependence des elements magmatophyles de ceux litomag
matophyles (Ni). M est le rapport pour le MSA. 

MSA peut etre admis comme source initiale. 
Les trends M-C 1 (restes ultrabasiques Gomsiqe), Bl (restes ulrabasiques Bi.llqiza) 
et M-G2 sont preserves. 

B2-K forme un groupe n part qui ne peut etre obtenu directement de la 
source iniliale M. La figure 6 donne le meme resultat. 

B2 classi!ie mains de Ti alors que G2 classifie plus Ti (Serra G., Saitta 
M. 1980). La comparaison avec le modele theorique du comportement du Ni pandant
la rw,ion partielle (fig. 7) montre un deg1'€ de fusion de 15-200/o du MSA pour
Bl et de 5-100/o pour Gl. Pour Jes cumulats il n'y a pas de bonne correlation avec 
le modele theorique, ce qui implique en processus plus complique de formation, 
ou bien !'existence de plusieurs processus ·divers. 

La comparaison avcc MSA (FIG. 9, 10, 11, 12) montre que Gtct est assez 
semblable a MSA avec un deficit de a peu pres 2,3% Si02, 1.20/o FeOT et un 
enrichissement de 4 % MgO. Toute(ois il existe un apauvrissement important 
en Cao (25 % par rapport a 9 °lo Al203) et en K20 (92 % par ropport a 26 Wo 

Na10). 
Gtot peut etre ainsi forme de MSA mais H manque une petite fraction (1-40/o)

tres riche en K, Sr, Ti, Zr et Y. De tels rochers alcalins se rencontrent quoique 
rarement parmi les volcanites du Trias. 

Btot presente de grands ecarts par rapport a MSA. Il manque une fraction 
importante (5-20 '? %) riche en Al, Ca, Na, K etc. L'apauvrissement en Alz03 
(830/o) predomine, alors que entre Na et K il n'y a pas de difference sensible. 

Cette fraction absenle au Btot peut etre les gabbros de Kaptene-Kurbnesh, ce 
qui expliquerait la relation B2-K qui a ete discute precedement. 

Les differences entre B2 et G2 sont importantes surtout du point de vue 
quantitatif guoique on peui observer un «heritage» au minimum de K et au ma
>.'imum de K. 

En conclusion, on peut accepter que le massif de Gomsiqe, dans sa totalite, 
(restes ultrabasique + cu.mulats + fraction alcaline), est assez semblable a MSA 
avec un petit apauvrissement pou1· les elements du groupe K (ceci etant une 
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caracteristique propre du manteau d:ms les Albanides ou bien une imprecision 
du modele). 

Pendant le Trias (?) une petite fraction (1-5%) alcaline s'eloigne du MSA: 
Plus tard, une mont.ee rapide diapit•ique accompagnee d'une fusion de 5-10% 
apporte la formation des restes ulh·abasiques et des cumulats de Gomsiqe. 

Le massif de Bulqiza dans sa totalite (Bl + B2 = Btot) ensemble avec a 
peu pres 20% des cumulats de Kaptene CK) est semblable a MSA, mais plus a

Gt0t parce qu'il «herite ... le minimum de K qui a pu etre la source initiale. 
Pendant l'cxpansion oceanique, en Jurassique, cette matiere monte dans des 

conditions presque surfaciques en donnant les restes ultrabasiques apres le d�
part de la fusion basaltique a 10-250/o. 

La formation gabbroplagiogranitlque (K) de Mirdita Cen.trale, quoique pos
sedant des caracteristiques geochimiques semblables a celles des cumulats 
de Bulqiza ne peut etre formee toto.lmement de cette fusion basaltique a cause du 
grand volume et de certains autl'es pal'ticularites. 

On peut penser que cette fol'mation. ainsi que les volcanites jurassique sont 
formees a par.tit· d'un melange de magmas venus aussi d'autres massifs du 
type L que celui de Bulqiza. 
Fig. 1: Carte gcologique de la ()artie centrale des o()lliolites des Albanides.

1 - Depots molassiques du Ncogene-Quaternaire; 2 - Flysch du Cu
kal, Cl'elace-Paleogene; 3 - Calcaires, conglomerats du Cretace in
ferieur; 4 - Flysch ancien, Jurassique superieur - Cretace in!erieur; 
5 - Complexe volcanogene Jurassique: a - la serie inferieure basique, 
b - la serie superieure moyenne acide; 6 - Calcaires du 'l'rias - Juras
sique inferieur; 7 - Diorites et plagiogranites; 8 - Gabbros non separes, 
gabros fen·eux; 9 - Troctolytes-gabbro oliviniques; 10 - 1Lercol�; 
11 - harzburgitcs; 12 - dunites; 13 - Chevauchement tectonique. 

Fig. 2: Courbe de Zr-Y.

1 - Dunites de Bulqiza; 2 - Dunites de Gomsiqe; 3 - Harzburgite3 
de Bulqiza; 4 - Peridotites de Gomsiqe; 5 - Peridotites p\agioclassiques 
de Gomsiqe; 6 - Pyroxenites de Bulqiza; 7 - Gabbrn de Bulqiza; 8 -
Gabbro de Gomsiqe; 0 - Gabbro de Kashnjet-Kaptine; M-MSA ,(Condie 
1981); Bl - Restes ultrabasiques de Bulqiza;- Gl - Restes ultrabasiques de 
Gomsiqe; B2 - Cumulats de Bulqiza; G2 - Cumulats de Gomsiqe; K -
Cumulats de Kurbnesh. 

Fig. 3: Courbe de Zr-Ti.

Fig. 4: Com·be de Sr-Ni. 

Flig. 5: Coul'be de 1.'i-ni. 

Fig. 6: La dependence de Ti de Mg0/1\fgO + FeOT. 

Ti N - la teneur en Ti normee pat· rapport au MSA.

Pig. 7: La dependence de Ni de MgO/MgO + FeOT.

NiN - la teneut· en Ni normee par rapport au MSA en traits interrompus 
est represente le modele theorique que du co�portement de Ni pendant 
la fusion partielle; F - pourcentage de la fusion st de la cristallisaLion 
fracti.onnee; 1-F - pourcentage de la fusion cristallisee. 

Fig. 8: Le trend de SiOi dans Jes cumulats de Bulqiza et de Kurbnesh-Ka1,tine et 
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le trend de FeO dans les cumulats de Gomsiqc. 
Fig. 9: Le ... spectre,., geochimique (norme par rapport au MSA· pour les modeles 

des massifs d«j Bulqiza (BT) ct Gomsiqe (GT}. 
Fig. 10: Le «spectre,., geochimique (norme par rapport au ·MSA) pour les restes 

�ltrabasiques de Gomsiqe �t Bulqiza. 
Fig. 11: Le «spectre,., geochimique (normc par rapport au MSA) pour les cu

mulats de Gomsiqc. 
Fig. 12: Le "'spectre* gcochimique (norme par rapport au MSA) pour les cu· 

mulats de Bulqiza. et Kurbnesh-Kaptine. 
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-------=--=-=-YE�ORI PETROKIMIKE TE YULLKANITEVE 
TE OFIOLITEYE TE ALBANIDEYE 

- Minella Shallo*, Dhori Kote**, Aleks Vranai**, IraWi ?remti• -

Vullkanitet ndertojne pjesLtn e sipel'me te pl'erjes se ofioliteve te 

Albanideve. Ne pjesen boshtore kane shkalle diferencimi te larte, nga 

toleitet e mbingopura, ne andezite, dacite. I perkasin serise toleitike 

deri ne ate kalcium-alkalinore. Ngjasojne mjart me ,serite marlanit

boninite. Pranohen si te !ormuara ne nje harlc ishullor ensimatik. NI! 

pjesen pereudimot·e kane zhvillim me te kufizuar. Jane toleite te pa

ngopura te set'ise toleitike deri ne kalcium-alkalinore. Perkojne mjaft 

me toleitet abisale dhe pranohen te fol'muara ne mjedis oqeanlk te 

thelle. 

1 - TE DHENA TE SHKURTRA GJEOLOGO-PETROGRAFIKE 

Ofiolitet e Albanideve perfaqesojne sektorin ne te cilin konver
gjojne ofiolitet «lindore» dhe ato «perendimore»· te brezit ofiolitik mes
dhetar-alpin. Drejt veriut vazhdoj,ne me ofiolitet e Bosnjes dhe te zones 
serbe te Dinarideve; ndersa drejt jugut

1 
me ofio1ltet e Pind-Vurinosit 

te Helenideve. At9 kane perfaqesim formacional e facial te plote dhe 
paraqesin ti pare te dyfishta: Te ofioliteve lindore (tipi harcburgitik) 
dhe te ofioliteve perendimore (tipi i lercoliteve plagjioklazike), qe shpre
hen me qarte ne perberesit kumulate dhe vullkanogjene. 

Vullkanitet ndertojne pjesen e siperme te prerjes se ofioliteve dhe 
zene nje siperfaqe prej rreth '620 km2. Ato kane perhapje te gjere ne 
pjesen boshtore veriore te ofiolit�ve (Mirdita Qendrore), si perberese 
te «afioliteve lindore», ku shpesh shoqerohen me serine e dajkave para
lele dhe me shkembinjte gabrore plagjiogranitike. Ne skajet perendi
more le ofioliteve takohen dalje me te kufizuara te vullkaniteve, te 
cilat shpesh vendosen mbi kumulatet ultrabazike, si perberese te «ofio
liteve perendimore» (5, 13, 14). 

Vullkanitet e pjeses bosh.tore te ofioliteve ndertojne prerje me 
trashesi deri ne 2-2,7 km. Pjesa e poshtme me e madhe · e prerjes 
ndertohet nga lava jastekore bazaltike; me rralle, nga rryma lavore 
bazaltike dhe lloje piroklastike bazaltike, te cilal perbejne pakon e 
poshtme te serise vullkanogjene bazaltokeratofirike me trashesi deri 
ne 1,5-2 km, qe, ne mjaft sektore, «invadohet» nga seria e dajkave 

• Instituti i ,studimeve dlie i Projektimeve te Gjeologjise ne Ttrane.
•• Fakulteti i GjeoZogjise dlie i Minierave i UniversiCetU te Tiranes «Enver Hoxlia»:
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Summary 

THE PETROCHEMICAL FEATURES OF THE VOLCANICS OF THE 
ALBANIDE'S OPHIOLITES 

The volcanics of the Albanide's Ophiolites are of a relatively wide extention 
and occupy an �rea of about 620 km2

. They construct the upper part of ophio
lite sequence and are covered by the radiolaritic cherts of a Kimmeridgian
Tithonian age as well as by the Tithonian-Berriasian flyschoidal deposits. The 
volcanics !Of the axis of ophiolites (of the «eastern» ones) and those of the 
«western», ophiolites are distinguished amongst them. 

The volcanics of the axis of ophiolites construct 2-2.7 km thick sequence, 
in which, the basaltic pillow lavas and more seldom the andesite-dacite vol
canics (in the upper part) are predominant. 'l'hey are represented by an unin
terrupted serie wiih a clear differentiation trend and consist of the andesite, dacite 
and oversaturated tholeiites, which belong to the tholeiitic se.rie with calc-alcaline 
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tendency (fig. 1, 2, 3, 4) of the type imppverished with titanium, of the volcanics 
of island-arc subtype. They correspond to the Troodos volcanics and are 
similar to the marianite�boninite serie. Their petrochemical features are similar 
to the sheeted dyke complex serie and to the gabbro-plagiogranitic 1·ocks with 
which they are co-associated, Thus, the eastern ophiolites of A�banides belong 
to the eastern type (harzburgitic one) of the mediiel'l'anean-alpine belt. They 
:ire supposed formed in an island-arc ensimatic environment. The trace ele
ments of the volcanics of the axis of ophiolites (fig. 5) characterize they as 
the volcanics of the island-arc type. 

The volcanics of western 'ophiolites construct 1-1.5 km sequence, in ·r.•hich 
the basaltic pillow lavas of very low difrerentation grade are predominant. They 
are composed of the undersaturated theoleiites and rarely of highly aluminous 
basalts and oversaturated tholeiites to alcalic basalts, belong to the tholeiitic serie 
w_ith the tendency towards the calc-alcaline one (mg. 1, 2), of the, titanium rich 
type of the volcanics of the basalt suptype of mid-oce::mic ridges and correspond 
to the tr;end of abyssal tholeiites (fig. 3). Their features are similar to the 
assocjated. gabbroid cumulates and together with the other ophiolitic components 
lypize the western ophiolites as of the first «western .. type (lherzolitic ones) of 
the mediterranean-alpine belt. They are supposed as an oceanic basin. 

The volcanics of the Albanide·s Ophiolites arc addmited as of Middle 
Jurassic age. 

The evidencing of two types of ophiolitcs with the petrographical and 
petrochemical differentiations in t.he ophiolites of. Albanides with t.hc same geo
logical development put forward the neccesity on the paleogeographical recon
sturction of the formation of ophiolites. 
Fig. 1. The AF'M graphic of the volcanic rocks of the ALbanide's Ophiolites

(Central Mirdita) 

The entire the iron is converted as FeOT and normalised versus 
the percentage in weight of MgO with Na20 + K20. 
a. The Scaergardt Jiquide according to R. Coleman (l!J77); b. 'l'hingmuli accord
ing to R. Coleman (1977); c. The calc-alcaline cascade according to R. Coleman
(1977) c;. The boundary between t.he tholeiitic and calc-alcaline sel'ies according
to T. Irvines, W. Baragar (1971); d. The trend of the evolution of the Albanide's
Ophio�ites.

The a,:i;ial part of the ophiolites: 1. The basic volcanics (the aver·age of 44 
analyses); 2. Quartz keratophyres (the average of 28 analyses); 3. Hyaloandesite
basalts (the average of 29 analyses); 4. The volcanic glasses (the average of 
5 analyses); 5. The parallel dykes (the average of 16 analyses); 6. Plagiogranites 
(the average of 13 analyses). 

The western pa.rt of the ophiolites: 7. The basic volcanics (the average of 
17 analyses); 8. Gabbros (the avernge of 21 analyses). 
Fjg. 2: The graphic of Si02 - (Na20 + K20) for the gabbroid and p/agiogranitic

volcanic rocks compared wi.th. the abyssal tholeiite trend as well as with

the Limit of Tli- A serie (1, 2, 3. 4, 5, 6, 7, 8, as in fig. 1.). 
Fi.�. 3: The graphic of F'eOT - FeOT (MOO TiO/MgO c.nd Si02 - FeOT /MgO

jor the volcanic rocTcs, sheeted dy/ce complex, gabbros and plagiogranites
of the ophiolites of Albanides compared with the abussai trend as well

as with the limit of VA-TH serie, according lo Miyashiro (1973) (1, 2, 3, 
4, 5, 6, 7, 8 as in fig. 1). �

Fig. 4: The graphic of Na,i0iK20 - Na20 + K�.O for the volcanics of the



eastern (a), western (b) belts as weU as for the serie of iheeted dyke 
complex (c) of the Albanide's Ophiolites. The fields are according· to 
Miyashirn (1975). V-V- The upper limit of lhe ratio Na10.'K�O for the 
fresh volc;1n,ics. 

Fig. 5: The araphic of T
1

i-Zr according to Pearce and Cann (1973 (a).

The basalts of the oceanic floor in the fields B and <;; the calc-alcaline ba
salts in the :fields B and C; the island-arc basalLs in the fields A and B. 

The average values are calculated for: LKL- the island-arc tholeiites, 
OPB - the basalts of the oceanic floor; CAB - the calc-alcaline basalts: Axis 
The ophiolites of Troodos. The sequences or the axis or Cyprus; OC- the ophio· 
litic cumulates; U.PL- The ophiolitcs of Troodos, the lower pillow lavas. 

The triangle Ti. - Zr - Y (b) Pearce and Cann (1973); the basalts o! the 
oceanic floor in field B; the basalts of the island-at·c in the \fields A and B; 
the calc-alcaline basalts in the fields A and C, with the plato-basalls in the 
field <;.

1. Hyaloandesitcs; 2. Hyaloandcsitebasalts; 3. Microdiabasic porphyrites; 4. Ga·
bbros. 

Resume 

PARTICULARfTES PETROCITIMTQUES DES VOLCANITES DES OPHIOLITES 
DES ALBANIOES 

D'apt·es Jes auteurs, les volcanites des Albanides occupent une superficie 
relativement importanie de 600 km2

• Elles constituent la partie supericure de la 
coupe des ophiolitcs et sont couvcrtes des siliceux radiolariliqucs du .Krimmeri
dgien-Tlthonique et. aussi des depots flyschoi.des du Tithonique-Berriasien. 

Parmi elles se dislinguent les volcanites de l'axe des ophiolites (ophiolites 
orientales) et les volcanites des ophiolites occidentales. 

Les volcanites de !'axe des ophiolHes constituent des coupes d'epaisseur 
jusqu'a 2-2,7 km, ou predominent les pillow-lavas basaltiques et, plus rarement, 
dans l::i parlic superieure. les volcanites andesito�dacitiques. 

Elles forment une sfrie continue ii trend de differentiation clair et sont 
representees p:lr des tholeiites sursatur,ces ande.siques, dacitiques. Ce:; volcanites 
font pa:rtic de la serie tholeiitique (tendanl vers la sede calcium-alcaline) (fig. 
1, 2, 3, ct 4). soni du type pauvre en tiLanium du sous-type des volcanites arc 
insulaires. Elles sonl en correlation avec Jes volcaniles de Troodos et sont proches 
a la serie de morianit-boninites. 

Leurs caracteristiques pctrochimiques sont proches des ceUes de la serie 
des dykes par:.tlleles el des roches gabbrn-plugiogrnnitiques qui les accompagnent. 
Elles carncterisent les ophiolites orienlales des Albanides comme du type oriental 
(harzburgitique) de la ceinture meditcrrancennc-alpine. On les suppose for· 
mecs dans un milieu arc insulaire cnsimatique. Les elements sous forme de traces 
des volc;i.nites de l'axe des ophiolites Jes caructerisent comme des volcanites 
du type arc insulaire. 

Les volcanites des ophiolites occidentales constituent des coupes d'epaisseu1· 
1-1,5 km, parmi lesquelles predominent les pt·illow-lavas basaltiques, a tres
basse degree de differentiation. Elles sont rept"Csentees par des tholeiites' non 
saturees et, rarement, par des basalts riches en aluminium et des tholeiites
sursaturees jusqu'ii des basalLes ulcabn::.
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Elles font partle de la serie tholeiitique a tendence vers la s�rie calcium
alcaline (fig. 1 ct 2); sont du type des volcanites riches en titanium, du sous 
type des basaltes des dol'sales oceaniques et correspondent au trend des tholciitcs 

abyssales (fig. :3). 
Leurs caracterisliques sont proches des celles des cumulats de gabbro qul 

Jes accompagnent et, ensemble a d'autres composants ophiolitiques, caracterisent 
les ophiolites occidentales commc etant du premier type �occidental» (l'hercoly

tique) de Ia ceintui:e mediterraneenne-alpine. 
On Jes suppose fo1·mees dans un bassin oceanigue. 

Les volcanites des oph ioli tes des Alban ides sont considerees du Jurassique 
moyen et superieur. 

La mise en evidence dans les ophiolites des Albanides des deux types 
d'ophiolites avec des dil'ferences petrographiques et petro-chimiques et avcc un 
meme histol'ic de developpement geologique pose des problemes pour Jes recons
tructions paleogeograph igues de la formation des ophioli les. 
Fig. 1: Le graphe ·•AF!\l» des rochcs volcanitcs des ophiolitcs des Albanides 

()lridita Ccntralc). 

Tout le fer a ele converti en FeOT et a normalise par rappol't au 
pourcentage en poids du MgO avec Na2 + K20. 

a - Liquide du Skaeergarde l'apres R. Colemnn (l!l77); b - Thing

muli d'aprcs �· Colemon (1977); c - seuil calcium alcaline, d'aprcs R. 

Coleman; � - Limite entre les series tholeiiiiqucs ei calcium-alcalines 
d'apres T. Trvines, W Baragar (1977); d - Trend de l'evolution des 

ophiolites des albanides. 
La. partie axia.le des aphioLites: 1 - Volconites basiques (moycnne 

de 44 analyses); 2 - Keratophyres quartzeut· (moyenne de 28 analyses) ; 
3 - Hioloandesites-basalles (moyenne 29 analyses); 4 - Verre volcanique 

(moyenne 5 analyses); 5 - Dykes paralleles (moyenne 13 analyses); 

6 - Plagiogranites (moyenne 13 analyses). 
La. partie occtdentale des ophiolites: 7 - Volcaniles basiques (moyenne 

de 17 analyses); 8 - Gabbors (moyenne 21 analyses). 
Fig. 2: La graphc du Si02 - (Na..tO + 1�20) pour les rochcs volcaniqucs gabbro

ides ct plaglogranitcs compare au trcncl dies tholciitcs abyssalcs ct a 

la limite de la scrie TH-A) l, 2, 3, 4, 5, 6, 7, 8 C01'1me a. la figure 1). 

Fig. 3: Les graphes de FeOT - FeO T (MgO, TiO:z/MgO ei Si02 - FeO pour 

les roches volcanites, les dykes paralleles, les gabbros ei les plagiogranites 
des ophiolites des Albanides compares au trend de:; tholeiites abyssoles et 
a la limite de la serie VA-TH, d'apres Miashira (1973) (1, 2, 3, 4, 5, 6, 7, 8 

comme ,a la figut·e 1). 

Fig. 4: La graphe du Na.i0/K20 - Nn.iO + K20 11our les volcanitcs de la ceinture 

oricntalc (a), de la ceinture occidentale (b) et 1>our la s<irie des dykes 

parallcles des ophiolites des Albanides (c). 

Les domaines sont definies d'apres A Miashira (1975). 

V-V est la limite su.pel'ieure du rapport No20/K;10 les volcanites
fralnches. 

Fig. 5: Le gra11he du Ti-Zr ed du Ti/100-Z5-Y3 d'aprcs Pearccs et Kan (1973) (a). 
Les basoltes du fond oceanigue dans les domai nes B et <;; !es basaltes 

calcium-alcalins dans Jes domaines B et C; Jes basaltes des arcs insu
Iaires dans les domaines A et B. 
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Les valeures moyennes sont notees pour: LKL - tholeiites des arc 
insula!ires; OPB - basaltes du fond oceanique; CAB - basaltes cal· 
cium-alcalins; Axis - ophiolites du Troodos; sequences de !'axe de Chy. 
pres; OC - cumulats ophiolitiques; UPL - ophiolites de Troodos, pillow· 
lavas inferieure. 

Le triangle Ti-Zr-Y (b) Pearce et Kan (1973): Les basaltes du fond 
oceanique dans le domaine B; les basaltes des arcs insulaires dans les 
domaines A et B; les basaltes calcium-alcalins dans les domaines A et C; 
les plato-basaltes dans le domaine <;;. 

1 - Hialoandesites; 2 - Hfaloandesit-basaltes; 3 - Porphyrites mic
rodiabasiques; 4 - Gabbro. 
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METAMORFITET PRANE MlSIYIT 
ULTRAMAFIK TE KUKESIT 

- Ismail Turku• -

1966 

Ne artikull thuhet se shkembinjte metamorfike qe bashkeshoqerohen 
me pjeset ultramafike te buzes verilindore te ofioliteve te Mirdites 
ne rrethin e Kukesit, perfaqesohen nga ortorreShpe amfiboliko-epidotike 
dhe pararreshpe kuarc-all>lt-musko'V'it-graqatike. Keto i perkasin me
tamorflzmit krahinor te shkalles se ulet. Jane formuar nga shkem
binjte vullkanike dhe sedimentare te formacionit vullkanogjeno-se
-dim�ntar, qe perfaqesoo.te dyshemene oqeanlke.

Ne shumicen e masiveve {.ffirabazi.ke te zones ofiolitike te Mirdites, 
prane kontaktit te tyre me shkembinjte e formacionit vullkanogjeno
sedimentar, ndeshen shkembinj metamorfike, qe perfaqesohen nga amfi
bolite dhe rreshpe kuarc-muskovitike. Daljet e ketyre shkembinjve shfa
qen ne trajte fragmentesh (fale tektonikes dhe mbulesave sedimentare 
te reja), por mund te ndiqen ose te lidhen ndermjet tyre per kilometra 
te tera ne sbtrirje, duke treguar se ne Albanidet keto formime kane zhvi
llim te gjere krahinor (4, 16, 19), (ftg. 1). 

Si� dihet, bashkeshoqerimi i shkembinjve metamorfike me pjese 
ultramafitesh te. serive ofiolitike, eshte karakteristik per shume treva, 
si per shembull per Dinaridet, Helenidet etj. (5, 6, 11, 17). Ky shoqe
rim shpjegohet me menyra te ndryshme, sipas shkalleve te metamor
fizmit dhe kushteve gjeostrukturore (6). 

Ne artikull analizojme llojin dhe shkallen e metamorfizimit, facien 
dhe subfacien e s'hlr,ijmbinjve te permendur per rrethin e Kukesit 
(pjesa verilindore e Albanideve). Japim ndertimin gjeologjik, karakte
ristikat petrografike e petrokimike, krahasimin me vullkanitet dhe men
dime lidhur me kushtet gjeostrukturore te formimit te tyre. 

1 - NDERTIMI GJEOLOGJIK 

Metamorfitet ndodhen ne kontaktin juglindor te shkembinjve ultra
mafike te masivit te Kukesit me shkembinjte e formacionit vullkano
gjeno-sedimentar te zones ofiolitike te Mirdites (fig. 2). Kane perhapje 
te gjere dhe perfaqesim te plote me rreshpe amfiool-albit-epidotike dhe 
kuarc-albit-muskovit-granatike, per te cilat, ne studimet e derisotme 
(16, 18), thuhet se kane qene pjesetare te formacionit vullkanogjeno-
-sedimentar.

• Instituti Studimeve dhe Pro jektimeve te Gjeoloi:jise ne Tirane. 
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PERFUNDIME 
, 

1 - Shltembinjte metaf<>rmi.ki, qe ndodhen ne kontaktin me pje
set ultraba�ke te masivit te Kukfsit, perfAqiaohen nga ortorreshpe 
amfibollto-epldotike (amfibolltet) dhe paramshpe ktu1tc-albit-muskovit
·M1'Datike (rrethpet lttlar�-muskovitlke), qi jane formuar nga vullka
nitet dhe shkembinjtl! sedimentare, kryesiSht argjilore, te formacionU
vullkariogjen�aedimentat.

2 ...... K.� shkembinj i perikasin metamorfizmit krahinor te shka
lles se ulft dhe bejne pjese ne facien e rreshpeve te gjelberta, ne 
subfacien kuarc--albit-epidot-almandinike. 

3 - Vullkanitet prej te cilAve jane formuar amfibolitet, kane qene 
bazalte te tipit te dyshemese oqEanike, te ngjashme me lavat e Troo-: 
dosit. 

4 - Forrruictoni vullkanogjeno-sedimentat, ne te cilin ndodhen 
shk�birtjte metamorfike, ka qene dysheine oqeanike e formuat ne nje 
hulli bu20re pran� rtj� harku ishullor. 

5 - Arritjet lidhur me shkallen e metamodi:unit, me facien dbe 
me subfacien e metamorfiteve te ra jonit te Kukesit, mund te shtrihen 
ne tere zonen e Mirdites per shkembinj te njejte nga ana petrografike, 
qe ndodhen ne kushte gjeologjike te njejta. 
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Summary 

THE METAMORPHITES AT THE KUKEsI ULTRAMAFIC MASSIF 

In the Mirdita ophiolitic zone, ffi the majority of the ultramafic massifs, 
near their contact with the rocks of the -volcbno-sedtrnentary rormation are 
observed the metamorphic rocks represented by the· amphibolites and quartz
micaceoas schists of the wide regional extention (fig. 1). 

The metamorphites of the south-Mstetn: canlact · of the Kukesi ultramafic 
massif wfth the rocks of tM volcarm=sedimeritart formation are analysed here 
(fig. 2). The geological constnretfon of the latter is given in fig. 3. The metamor
phites are here -represented J:jy the el)idot-albit-alrtJ)bibulitic and quartz-albite
muscovite-garnetitic grane�-muscovit-albit-quar� schists. In both cases, Jne sphene 
is the common accessory mineral. The amphibole is of the actinolite type w[tb 
46-700/o ferroterm.oll� molecules, While the garnet is almanide with 400/0 pyrope
molecules.

By the analysis of the geological and petrographical features of the above 
mentioned metamorphites results that they are not th� proquctions of the 
contact metamorphism, but of that of regional. Their mineral association inclu
des- them in the facles of green schists (:!�Cording to F.J: Turner, J. Verhoogen, 
1960) and in the crattrtz-lllbit�epido�-a'lmlihdine mibtac1es-, which represents a 
differentation grade relatively higher than the olher subfacies of this facies. 

By the petl'oehemieal armlysis as ��1 as by the comparison with the me
tamorphltes of some other countries of the worla (fig. 5, 6) the low regional 
metamorphism grade for th1! atfove mentioned facies and subfat:ies ls verified. 
The metamorphites results derived from the basic volcanic rocTts, whereas the 
qaurt:z-micaceous schists from the pelitic sedirnentafy rocks the members of tlie 
"'1olcano-sedimentary formation. 

Apart from the petr"ogiraphic data the resemblance and the origin of the 
-metamorphites to the bas1c volcanics is well seen by the comparison of the 
chemical components and the trace elements (tabfes r; :

J, 5) as wen as m fig. 6 
(part 6) where the projection of the samples 67 and 6"8 of diabases (basalts) of the 
Gjegjanl occupies the central part of the amphibolite field. These basalts are 
of the floor type or of . the mid-oceanic one and are similar to the lavas of 
Troodos (see t:ib. 6 and fig. '7). Finally we can say that the volcan�sedirrumtary 
formation on the whole was represented an oceanic floor. 

Th� --predomination tn this formation of the argillic and siliceous schists ana 
grauwackes shows, perhaps, that it have been formed in oceanic trench near an 
island-arc. The model of the mechanism of for�ation of these metamorp_hites 
can be considered similar to those of obduction. 
Fig. 1: The scheme of the spreading of the ultrabasic rocks and associated me

tamorphic ones in Albanides (The Mirdita Ophiolitic zone. 

1. The ultra basic massifs; 2. The metamorphic rocks.
Fig. 2: The geological scheme of the oolcano-sedimemar11 complex of the Ku°kesi 

district (northeastern part of Albanides) accord;ng to the Geological Map 
of PSR of Albania scala 1 : 200 000. 
1. The Kukesi ultrabasic massif; 2. Gabbroic rocks; 3. Plagiogranitic
rocks; 4. The volcano-sedimentary formation; 5. The amphibolites and
quartz-muscovite schists; 6. The carbonaceous rocks; a. The cretaceous
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transgressive cover, b. The Upper Trlassic-Lower Jurassic marbled li
mestones. 

Fig. 3: The schematical geologtcai section of the i,olcano-sedimenta,v fOf'ffl4tion 
of the G;e(rlani sectot" 
1. Serpentinites and harzburgites; 2. Amphibolites; 3. gamet-dlUSd>vil
·1llblt-quartz schists; 4. Amphibole-chlorite•epldotttic schists; 5. Black
argilllc-graphitlc schists; . Diabases and diabasic parphyrite; 7. Argi
lllc-slliceous and brown radioJaritic-11ematitic schists; 8. Slliceous-haema
titic schists and red radiolarites; 9. Albitlc diabases (leucoorate diabases to 
trachyandesites); 10. Limestones and platy marls, schistous; 11. Rlcrysta
llized and marbled massive limestones; 12. Fault.

Microphoto 1: Amphibolite. The mematoblastlc structure. Thin section 207, Gje
gjan. Without analyser, magnified x 511, 

Mircophoto 2: Quarts-muscovite schists. The lepido-granoblastic structure. Thin sec
tion 207/15, Gjegjan. Without analyser, magni:fied x 50. 

Flg.4: ACF diagram of the chemical composition and- of the mineral associations 
of the metamorphites of the Kukesi region, near the ultrabasic rocks. 
a. Amphipolites; b. Quartz-niuscovitic schists.

Fig. 5: The projection in the ACF diag;am of the amphibolites (nr. 20, 21, 22), 
pre-gneisses (nr. 23, 27) and of the serpentinites ,nr. as) of fh.e Western 
Carpathians and the comparison to the tmetamOTphites of our countrv 
� ·� 

Fig. 6: The projection in the ACF diagram of the analyses of Tow grade meta-
1norphism of some countries of the world (according to table 4) and the 
compari!on to the field of �he amphibolites of our counfr11. 

Fig. 7: Ti-Cr diagram (according to Pearce, 1975). 
OFB - 'The b�ll:lts of the oceanic floor IAB - Tm! volcanics of the 
island-arcs. 

'Fig. 8: Ti-Zr diagram (According to Pearce and Oole, 1977) 
WPB - 1'he basalts within the plate; 0Fl3 - 'I'he basalts of the oceanic 
floor; IAB - The basalts and andesites of the islartd-ar-a. 

Re"su m lJ 

LES METAMORPH!'m PRts Dt)' MASSlF t1LTRAMAFI<aUE DE KUK&s 

Dans la plupart des massifs u1traniafiques de 1a zone ophiolitique de Mlr
dita, pres de leur contact avec les roches de la formation volcanogetloa,sedimen
tMte, se trouvertt des roches metarnorphiques upresentees par des amphibolites 
et des micaschistes a grand developpemenf regional (fig. 1). 

1.'artlcle analyse les metamorphites du contact sildoriental au massif ultra
rliafique de Kukes avec les roches de la formation volcanog�ilto-sedimentaire 
(fig: 2). La structure g�ologique de cette formation est ·donnee schhhatiquement 
a la fig. 3. Les metamorphitet sont representee� ici par des schfstes amphlbole
alblte-epidotfques et par des Schistes quartz-albitl:!-intiscovi�arent6(1ues. Dans 
le!! deux cas le mineral accessolre hobitµel est le sphene. -vamphibole et du 
fype actinollte a (S.1f!J/0 de mole<!bles de ferroiremolite alors que le grenate est 
almadin a 400/o de molecules de pyrope. 



H-4 I. T1irku

Pe J'-anaJy-. des partie�itn ge�l�UjS et petro&raPhi®•s dt11 metamor
phites mentionees ii resulte qu �lles ne sont pas produites du tnetuilol'l)hisme de 
eorttaet maia du met.morpb.iSQle i.,jgional. r...uz- aSBOCciatloo minerale (fig. CH 
les classes dans le facies des schistes verts (d'apres F. I. 'l'tu1ler, J. Verh.oogen, 
J960) et d.,-is le �usf61Cle8 flUlf�-q!bit,..epidote-tlml.Dliin g\li rupNeente un de
,.;,. de trllfllltorm�i.on relativeme,1.t impor�t par rapport aux auti"es sous
fa,r;ies. 

L'analyse petrochlmique (fig. 4'/ et la comparaison avec lH metamorphites de 
queiquas autre£ pays (fig. 5, .6) verifientle degre peu important du JMtamorphis
me regional pour le fades et le sousfacw mentionnes ei-dusu.s. 

Les amphibolites ont pour ori(Cine des roches volcaniquu buiques alors 
que les micuchistes resultent des roches sedimentaires pal.itlques, aomposantes 
de la formation volcanogeno-se4}mentaire. 

Les donnees petrographiques mises a part, la ressemblence et l'origine des 
amphibolites des voleanite, basiques se volt bien dans la comparaison des 
composants chimiques et des elements en trace {tableau 1, 3, 5) et a la fig. 6 

. (partie 6) oil les projections des echantillons 67 et 68 des dlabases (basaltes) 
de Gjegjan. occupent la pariie centrale du domaine des amphibolites. Ces ba
ealtes sont du type fond oceanique ou crete rnedioceanique et ressemblent aux 
laves de 'l'roodos (cf. tableau 6 et fig. '1), 

11 en suit q.1,1e toute la formation '\falcanogeno-sedimentaire a represente le 
fond oeeanique. 

La predominance dans cette formation des schistes argileux et sllieewc 
temotgne qu'elle a e� vraisemblablement formee dans un sillon oceanique pres 
.d'un arc insulatre. 

i.e mod�le dµ mechapJ..sme de J.a formation des rnetamorphites mentionnees 
peut etre considere semblable a celui d'obduction. 
:Fig. I : Schema de la distribiltiop des roches uUrab�iques et des rocbes JQ.e'-

qioq.,hiQJaes les accompa,nant d,ans lea Albaaides. (La. zone ophiolUlque 
de Mirdlia). 
I - Massifs ultrabasiques; 2 - Roches metamorphiques. 

l'ig. 2: Schema geologlque du complexe volcanogeno-sedimentaire du depariement 
de Kukes (partie nordorient•Ie d� 4.lbanides), d'apres la Carte Geologlque 
de la RPS d' Albanie, echelle 1 : 200 000. 
I - Le massif ultrabasique de Kukes; 2 - Gabbro; 3 - Roches plagiogra
nitiQUe.s; '1 � La form.tion Y<>lc,ano&eno-68di�ir-e; 5 - Amphlbolites 
et schises quartz-muscovttiques;-6 - Roches carbonates: a - la couver
tur.e .traos.&ressJve du Cretace, b - oalcaires marbres du 'frias sup,ecieur
Jur(lSsJQue inferieur. 

Fig. 3 Cc111pe geologiq11e achematiq11e de la form�tion volcanarene-sedimeu�re 
dans le 11ecteur de GJegJau. 

1 � Serpenti.nites de l'harzpurgites; 2 - Amphibolites; 3 - Sohistes 
q.1,1.arf;z:-al�ite-m..v,srpvj.t.(!-�nitiqu�i; 4 - Schistes amphibole cl�rit-epid.oti
ticwes; 5 - �histes 11,r,iileux..-graphitiques noirs; 6 - Diabases et porghy
ri.tiqy� dial;lasiques; 7 - Schistes argileux.-sliceux et radiolarites hema
titiques c9ul�r ros� brun; 8 - Shistes sillc��hematitiques et riµlio
wi� ro�ge,s; 9 ..-- Di.Abas�s all;>itiques (Qiabase.s l�ococrate.s jusqu'a�
1;rfllyn�t�; 10 ..- �re1> et marnes en PlJlquM fines &eh.bU�; ll...,.... 
Calcaires massifs recristallises, m�br�; 12 - Accident teet9nique. 
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Fig. 4: Dlagramme ACF de la composition chimique et des associations minerales 
des metamorphites de la region de Kukes pres des roches ultrabasiques. 

a - Amph!bolites; b - Schistes quartz-muscovitlques. 
Fig. 5: La projection dans le diagramme ACF des amphibolites (nr. 20, 21 et 22) 

des paragneiss (nr. 23, 2'7) et des serpentinites (nr. 25) des Carpa&es 
Occidentales et la comparaison avec les metamorphites de notre pays (a, b). 

Fig. 6: La projectf.on dans le diagramme ACF des analyses des metamorphl&es 
de degre inferieur de quelques pays du monde (d'ares le tableau 4) et la 
comparaison avec le domaine des amphibolites de notre pays. 

Fig. 7: Le dlagramme Ti-Cr ·(d'apres Pearce, 1975). 
OFB - Basaltes du plancher ooeanique; AB - Volcanites des arcs 

insulaires. 
Fig. 8: Le diagramme Ti-Zr (d'apres Pearce et Gale, 1977). 

WPB - Basaltes a l'interieur de la plaque; OFB - Basaltes du fond 
oceanique; IAB - basaltes et andesites des arcs insulalre. 

Microphoto 1: Amphibollte. Structure nematoblastique. Lame mince 207, Gjegjan, 
sans analysateur, agrandi 50 fois. 

Microphoto 2: Schises quartz-mUBeovitiques. Structure lepido-granoblastlque. Lame 
mince 207/15, Gjegjan, sans analysateur, agrandi 50 fois. ( 

10 - Buletinl l Shkencave Gjeologjike 3 
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TIPARET GJEOLOGO-INXHINIERIKE lE RAJONIT TE 

NDERTIMIT TE HIDROCENTRAllT TE BUSHATIJ 

- Abdulla Zeqo* -

Trajtohen kushtet dhe iaktoret gjeologo-inxhlnierlke te rajonit te 

ndertimit te hidrocentralit te Bushatit, duke u bazuar ne rilevime e 

punime gjeologo-zbuluese, ne percaktimin e vetive flzilrn-mekanike e 

ujore te formacioneve shkembore me metoda laboratorike e fushore. 

Interpreti.mi dhe vleresimi i materialit studimor ka sherbyer per te 

bazuar projektimin e hidrocentralit te Bushatit, peL· zgjedbjen e va
riantit me racional midis disa varianteve zgjidhese hidrotelmike. 

Si� dihet,_ rezultatet e studimeve gjeologo-inxhinierike ndikojne 
drejtpersedrejti ne zgjedhjen e sheshit te ndertimit me kushte me te 
mira gjeoteknike, ne zgjedhjen e pershtatjen e tipit dhe te konstruksio
nit te nderiimit sipas kushteve konkrete te mjedisit gjeologjik, ne 
zgjedhjen e teknologjise se zbatimit te punimeve te ndertimit etj. Ato li
dhen ngushte me percaktimin e kostos se ndertimit dhe me afaiet e 
realizimit te tyre. Ne baze te studimit te faktoreve gjeologo-inxhinierike 
dhe te shkalles se ndikimit te tyre ne vleresimin e kushteve gjeologo
inxhinierike te mjedisit, arrihet rajonizimi gjeologo-teknik i truallit te 
marre ne studim, duke marre parasysh tipin dhe konstruksionin e vepres 
hidroenergjetike dhe kerkesat; projektuese e ndertimore. 

Duke u nisur nga pervoja jone dhe ajo bashkekohore, studimi i ku
shteve gjeologo-inxhinierike te rajonit te ndertimit te hidrocentralit te 
Bushatit u mbeshtet ne pergjithesimin e te dhenave gjeomorfologjike, 
gjeologjike, hidrogjeologjike, te vetive fiziko-mekanike e ujore te shkem
binjve <:]e nde·rtojne rajonin, si dhe te proceseve e te dukurive fiziko" 
gjeologjike, per te bere vleresimin krahasues te kushteve sipas va
rianteve te ndryshme te projektimit dhe per te rekomanduar variantin 
me kushte me te mira. 

• Ndermarrja a;eologo-Inxliinierike e Ministrisii se Ndertimit ne Tirane.
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qellime te projekti.mit te vepres hidroteknike, duke pasur parasysh ve
�orite ne komponimin e vepres, si dhe kerkesat konst-ruktive dhe -te 
projektit, si dhe ato te zbatimit >te punimeve. 

6 - Nga vleresimi i kushteve gj,eologo-inxhinierike doli si me i 
pershtatshem varianti me vepermarrjeje ne Spathare, me kanal te 
sjelljes se ujit si veper e mbilartesuar e venaosur teresisht ne zonen 
e brezares zallishtore (zona A-1},. me ndertese te centralit si veper me 
themele te germuara thelle te vendosura ne zonen e kodrave te Ashtes 
(zona B-23), me kanal te largimit te ujit si veper e gerrnuar nen si
perfaqen e truallit te vendosur ne zonat gjeologo-inxhinielike A-5 dhe 
A-3 dhe me derdhje ne Daragjat.
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Summary 

THE GEOLOGICA•L-ENGINEERLNG FE�TURES OF THE REGION OF THE 

CONSTRUCTION OF THE BUSHATI HYDROPOWER STATION 

The geological-engineering conditions and the factors of the region of the 
construction of the Bushati hydrnpower station are tre�ted in this paper. The 
study is based on the geological plottings, geological prospecting works, on the 
determinatlon of the physical-mechanical and mtertng features of tQe formation 
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both, in ground and laboratory. The geomorphological conditions, o! the observed 
territory according to the individual geomorphological units, the geological-structu
ral construction, the geological-engineering types of the formations and their geotech
nic features, the hydrogeological conditions .based on the acquifer complexes, 
the natural geodinamic processes and phenomena etc., are analysed here, t.1king 
priority to the factors which influence to the solution of the problems linked 
with the projection of the hydropower station. Evaluating the inrluence of the 
geological-engineering £actor::. on the whole, the region is cLivided into three main 
geological-engineering units (on the bases of both geomorphological and geolo
gical-structural criteria). Each unit is divided into geological-engineering zones 
on the baseis of the lithological criteria and geotechnic features of the depositions. 
The geological-engineering regionalization is made in close relation to the scheme 
ideas of the projection of the hydropower station as well as to the type and 
construction of the works, which is indispensability for the more rational solution 
of the problems of the projection. 
Fig. 1: 'l'he variants of the projection of the hydropower station and the cons-

• tructive schemes of the works.

A, B; C - The canal o.f the flux of the water; I, II, llI, lV - The canal
of the removal of the water; 1, 2, 3 - The variants of the establishing of
the hydropower station building in/ Kosma!;, Melgushe and Ashte.

Fig. 2: 'l'he geomorphological map of the studied region.

I. Mountainous unit; IL The hilly unit; III. The marine-marshy unit;
1II1 - The beach zone·; III2 � The lake zone; 1II3 - The lowland-field
unit; IV1 - The zone ot. the gravely earth terraces; IV2 - The zone of
the first above gravely earth terraces; 1V3 - The marshy zone; 1V4 - The 
zone near the hilly rise; V - The Kakarriqi marsh; 1. The boundary
between the geomorphological units; 2. The boundary between the geo-

morphological zones; 3. The quotas of the erosional terraces.
Fig.3: The geologicaL-lithol.ogicaL map of the region.

I. The marine-marshy deposits; 1. The fine grained and medium
grained grey sands; 2. Thegrey heavy susands with silt; 3. The slight su
argillas with silts. 

II. The fluvial-Lake alluvial deposits: 4. The coarse to medium gra::
vels; 5. The susands to slight suargillas; 6. The medium to heavy suar
gillas. 

lil. :the marshy deposits: 7. Suargillas, 'silty and turfy susands; ·8. The 
turf-silty, sandy-suargillic earths. 

V.' The flyschoidal deposits: 10. The aleuritic-sandy-argillic pack; 11. The 
conglomeratic-sandstone pack; 12. The argillic-aleurolitic-sandstone pack. 

VI. The carbonaceous deposits: 43. The limestones of the Cretaceous
and Cretaceous-Paleogene. 
1. The geologic bound.1ry; 2. The lithological boundary; 3. The elements.

Fig. 4: The map of the geological-engineering regionaUza£ion A. the field unit; 
B. The hilly-mountainous unit; C. The marine-lagoonal unit.

The geological-engineering zones of the units A and B: A1 - With good 
geotechnic conditions for the canal of the bringer of the water; A2• With medium
conditions for the canal of the bringeng of the water; A3. With medium geotechnic 
conditions for the canal of the removal of the water; A�. With weak geotechnic 
conditions for the canal of the removal of water; A5• With good geotecnic condi
tlons for the canal of the removal of water; Bi , The hill of the Ashta with 
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good conditions for the construction of the hydropower station; Bz. The Bushati 
hill with the difficult conditions for the construction of the hydropoweL· station 
building. 
Fig. 6: The geological-engineering section I-I.

A1, A,z, A3, � - The geological-engineering zones of the lowland-field 
unit; B - The mountainous geological-engineering unit; C - The marine
-lagoonal geological-engineering unit. 
1. The coarse gravels with stones and sand; 2. The medium and coarse
gravels with sand; 3. The gravels to gravelly sands; 4. The mediull). and
fine alluvial sands; 5. The silts and. turf; 6. The silty suargillas and
susands; 7. The medium and heavy suargillas with susand intercalations;
8. The slight susands to suargillas; 9. The medium-fine marine-lagoonal
sands; 10. The Cretaceous limestones; ll. The limestones and flysch
of the Cretaceous-Paleogene; 12. The level o! the first horizon of the
waters in the gravely deposits; 13. The level of the horizon of the freatic
waters; 14. The level of the horizon of the waters in the deposits of the
marine-lagoonal sands.

Rtaume 

LES TRAITS GE0LOGO-INGENI£RIQUES DE LA Rli:GION DE CONSTRUCTION 

DE LA CENTRALE HYDRO-ELECTRIQUE DE BUSHAT 

Dans cet article sont trait.es les conditions et les !acteurs geologo-tecnique 
de la region de construction de la centrale hydro-electrique de Bushat. 

L'et1.1de est basee sur les donnees des leves geologiques et des travaux de 
prospection, mais aussi sur la determination au laboratoire et sur le terrain des 
proprietes physiques, mecaniques et de filtrage des diverses formations. 

Elle comprend les analyses: 
- Des conditions geo_morphologiques du territore etudie se!on des unites geo

morphologiques distinctes; 
- de la structure geologique;
- des conditions types geologo-ingenieriques des formations et leur prop-

rietks geotechniques; 
- des bydrogeologiques d'apres l'etude des complexes aquiferes;
- des processus et des phenomenes geodynamiques naturales etc.
La priorite est donnee aux elements qui influencent la solution des pro

blemes du projet de la centrale hydro-electrique. 
En ano.lysant en complexe l'iniluence des !acteurs geologo-ingenieriques, la 

region de construction a ete divisee en trois unites principales geologo-ingenie
rlques selon des criteres geomorphologiques et geologo-structurells. 

Chacune des unites est divisee en zones geologo-ingenie.riques selon des cl\1-
teres litbologiques et des proprietes geotechniques des depots. 

La zonation geologo-ingenieriques est realisee en etroite relation avec les 
idees des schemas de construction de la centrale et avec le type des oeuvres qui 
la composent. 

ceci est indispensable pour des solutions rationnelles des problemes du projet. 
Fig. l: Les options de la composition de la centrale hydro-lilectrique et les sche

mas de construction des oeuvres. 
A, B, C - canaux d'entree de l'eau; I, II, III, IV - canaux de sortie 
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de l'eau; 1, 2, 3 - les options de la position du batiment de la centrale 
a Kozma!;\ Melgushe et Ashte. / 

Fig. 2: · Carte geomorphologique de la region etudiee.

I - Unite montagneuse; II - unite collineuse; III - uni� marine
lagunaire; III1 - zone de plage; III2 - zone de lac; III3 - unite de 
bas-fond et de plaine; IV1 - zone de la terrasse de greve; V2 - zone 
de la premiere terrasse sur' la greve; IV3 - zone marecageuse; IV4 - zone 
au bard des soulevements des collines; V - le marais de Kakarriq; 
1 - limite entre les unites geomorphologiques; 2 - limite ehtre les zones 
geomorphologiques;· 3 - cotes des terrasses erosives. 

Fig. 3: Carte geologo-lithologique de la region.

: ... � .. 

I - Depots marins-1.agunaires: 1 - Sables a grains fins et moyens 
de couleur i·ris; 2 - sous-sables boueux lourds de couleur gris; 3 - sous
argiles boueuses legeres; II - dep6ts alluviaux fluviaux-lacustres:

4_ - �ra,viers grossiers et moyens; 5 - sous-sables a sous-argiles legeres; 
6 - sous-argiles moyennes et lourdes; III - depots marecageux; 7 - so
us-argiles, sous-sables boueuses et tourbeuses; 8 - terre tourbeuse-boueuse 
sableuse-sous-argileuse; IV - depots deluv(aux-eluviaux; 9 - sous-argiles 
moyennes et legeres; V - depots flyscheux; 10 - bane silto-gr;eseux
argileux; 11 - bane conglomerato-greseux 12 - bane argilo-si1teux-gre
seux VI - dep6ts carbonatiques ,13 - calvaires de Cretace et du Cre
tace-Pa1eogene. 

a - Limite geologique; b - limite lithologique; c - elements de la 
strati!ication. 

Fig. 4: Carte de zonation g&logo-ingeni,eriqne.

A - Unite de plaine; B - unite de colline et de montagne; c - unite 
marine-lagunaire._ 

Les zones geologo-ingieneriques des unites A et B: At - Bonnes condi
tions geotechniq1:,1es pour le canal de l'aqueuduc A2 - conditions moyennes 
pour le canal de l'aqueuduc; A3 - conditions geotechniques cayennes pour 
le canal de sortie de l'eau; A4 - conditions geotechniques mediocres pour 
le -canal de sortie de l'eau; As - bonnes conditions geotechniques pour 
le canal de sortie de l'eau; B1 - la colline de Ashte: bonn�s conditions
pour le batiment de la centrale; B2 - la colline de Bushat: conditions 
difficiles pour le batiment de la centrale. 

Fig. 5: La coupe g,eologo-fngel).ie'ri�ue I-{. 
A1 , A2, A3, A,. - zones geologo-ingenieriques de l'unite de bas-fond et 
de l,)laine; B, - l'1.1nite geologo-ingenierique' cle montagne; C - !'unite 
geologo-'ingenierique marine-l�naire. 

· 1 - Graviers gros�iers a cailloux et sables; 2 - graviers grossiers
et moyens a sables; 3 - graviers jusqu'a gros sable; 4 - sables moyens
et fins alh,1v�aux 5 - boues et lourdes 6 - sous-argiles et sous-sables
bol,\eux; 7 - sous-argiles moyennes et lourdes a intercalations de sous
sables; 8 - sous-sables a sous-argiles legeres; 9 - sables moyens et
fins marins-lagunaire; 10 - calcaires du Cretace; 11 - calcaire et flysch
du Cretace - Paleogene; 12 - niveau du premier h.orizon des eaux dans
les depots a graviers; 13 - niveau de !'horizon des eaux p!ireatiques;
14 - niveau de !'horizon des eaux dans les depots des sables marins
la�qaires.
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