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NDERTIMI STRUKTUROR I PJESES SE SIPERME TE
VENDBURIMIT TE KROMIT KATJEL

Thanas Qiriazati* Sali Hida**

Saktésohen pér heré té paré elementét tektoniké g ndértojné
rrudhén né pjeséh e _sipérme te vendbunmit té kromit Katjel,
'Vendburimi né kéte pJese pérfaqésohet nga n]e strukturé e rnu-
dhosur e rendit té ulét, Rrudhos;a ‘pérfaqésohet nga njé antiklinal,
njé sinklinal dhe krahét nr. 1, nr. 2, dhe nr. 3, Kﬁmi1 té be)mé me
;\rud‘aa izoklinale té pérmbysura nga peréndimi. Jepen' mendime

mbi mundésing e iﬁércaklimit té kufijve télshtxiynes pér krahun
Nr. 1 dhe Nr. 3.

HYRJE

Gjaté analizés sé dokumentacionit té kryer nga shérbimi gjeologjik
i minierés, duke hulumtuar trupin e kromit né punimet pérgatitore té
kryera, morém té dhéna té reja mbi strukturén gjeologjike te .vendburi-
mit té kromit dhe pér tektonikén ¢vendosése té pasmmerahmmlt Ato
saktesome mé tej njohjen mbi gJeolonge e vendburimeve té kromit, né
rajonin ku pérfshihet vendburimi i Katjelit dhe ndihmojné né zg]en-

min e perspektivés dhe shtimin e sasisé sé rezervave jashté kufijve té
vendburimit. !

1. MBI'NDERTIMIN GJEOLOGO-STRUKTUROR TE RAJONIT TE
VENDBURIMIT.

Rajoni i vendburimit té krorm't Katjel pérfshihet né pjesén jugpe-
réndimore té masivit ultrabazik té'Shebenik-Pogradecit. Ky rajon ndér-
tohet nga harcburgite, dunite e serpentinite. Ka zhvillim edhe seria da-
marore € perfaqesuar nga piroksenite (1,2,3).'Masivi ultrabazik i Shebe-
nik-Pogradecit éshté i rrudhosur dhe perfaqeson njé antiklinal as1metr1k
té komplikuar me struktura té rendeve me té uléta (2,4,5). Boshti i lamtl-

* Ndérmarrja e Nd. Minierave Metalike né Tirané.
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mé se trupi nr. 4 éshté pjesé e krahut verilindor té kétij antiklinali me
pérmasa mé té médha, por i mbetur tektonikisht.

Duke e gjykuar situatén nga kjo piképamje, si dhe nga véndet qé
kang€ né hapésiré krahét nr. 1, nr. 2 dhe nr. 3 si dhe trupi nr. 4 arrijmé
né pérfundimin se vendburimi i Katjelit nuk &shté krahu jugperéndi-
mor i njé sinklinali (2,5,7) por krahu jugperéndimor i njé antiklinali me
periklinal mé té madh (qé né krahun verilindor té tij pérfshihet trupi
nr. 4) si dhe krahu verilindor i njé sinklinali me centriklinal mé té
madh. Pra njé krah ggndror i rrudhosur g€ i pérket njé antiklinali dhe
njé sinklinali qé kané diametrin e periklinalit dhe centriklinalit disa
heré mé té madh se ai i rrudhosjeve t€ kétij krahu géndror. Natyrisht
elementet pérbérése té kesa] 'strukture rrudhosése né hapésiré nuk kané
vazhdimési normale, por jané t& ndérlikuara nga tektonika zhvendosése
e pasmineralizimit. Né fig. nr. 4 dhe nr. 5 ajo paraqitet pér kushtet
e saj normale.

PERFUNDIME

1. Né pjesét e sipérme tZ vendburimit té Katjelit ku punon miniera,
saktésohet pér heré té paré se trupi nr. 1, nr, 2, nr. 3 jané krahét
e njé trupi té vetém té rrudhosur.

2. Struktura e vendburimit éshté strukturé rrudhosése e rendit t€ ulét,
e tipit izoklinale e pérmbysur dhe me rénie verilindore.

3. Rrudhat antiklinale dhe sinklinale boshtin e tyre e kané me shtrirje
juglindore me azimut drejtimi 115° dhe me kénd zhytje 20°- 25°
po né kété dre]tlm ndérsa shtrirja e krahéve té rrudhave éshté me
330° dhe rénie verilindore me kénd rreth 70°.

4. Trupi nr. 4 #shté pjesé e krahut verilindor té njé antiklinali té
rendit t& ulét me pérmasa mé té médha se rrudhosjet e njohura,
ndérsa krahét nr. 1, nr. 2 dhe nr. 3 jané né vetveté krahu jugperé-
ndimor i kétij antiklinali.

5. Krahét nr, 1, nr. 2 dhe nr. 3 jané né vetvete edhe krahu i njé sinkli-
nali té rendit t€ ulét me pérmasa mé t€ médha se rrudhat e pjohura.
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Summary

STRUCTURAL CONSTRUCTION OF THE UPPER PART OF KATJEL
CHROMIUM DEPOSIT.

The structural construction of the upper part of Katjel chromium deposit is
represented by a low order folded stiructure. Only one chromilic body occur in
thls chromium deposit. This body shows isoclinal folding overturned towards
south-west with dipping angle 70°. The folding consisis of one anticline, one
syncline and of the flanks nr. 1, nr. 2 and nr. 3.

The extention of flanks is parallel and the azimuth of their direction is 330°
with northeastern dipping with angle 70° (figs. 4 and 3).

The elements of extention of the axes of anticline and syncline summit have
azimuth 150° with plunging to the same direction with angle 200-25°,

Judging by the shape of folding we are of the opinion that the couple
ol forces of vertical movements is conditioned by the penetration of carbonaceous
rocks within the ultrabasic ones.

The flanks nr. 1, nr. 2, nr. 3 represent an unique folded central flank, which
is the southwestern flans of an anticline and northeastern flank of a syncline
with diameter of pericline and centricline some times larger than that of the
foldings of this central f{lank.

The body nr. 4 is the part of northeastern flank of aniicline with greater
dimensions.

The compositional elements of this folded structure, in space, have not normal
successivity, bul, are complicated by the post-mineralization faulting tectonics.
In figs. nr. 4 and 5, it is presented fort its normal conditions.

Fig. 1. Presanlation in the horizontal plane of the anticline (periclinal closing).
1. Harzburgites; 2. Dunitic shirt; 3. Chromium body; 4. Periclinal closing;
5. Faulting tectonics; 6. The axis of anticline.

Fig. 2. Presentation in the horizontal plane of the svncline (centriclinal closing).
1. Harzburgites; 2. Dunitic shirt; 3. Chromium body; 4. Centriclinal closing;
5. Faulting tectonics; 6. The axis of syncline.

Fig. 3. Transversal section «Y»,
1. Mineral works; 2. Chromium body with dunitlic shirt; 3. Faulting tecto-
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Fig. 4.

Fig. 5.
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nics; 4. The supposed chromium body.

Geological structure of Katjel chromium deposit according to horizontal
schematic section «Xo,

1. Harzburgites; 2. Chromium body; 3. Supposed chromium body; 4. The axis
of the fold; 5. Faulting tectonics; 6. The elements of the faulting tectonics;
7. The extension elements of the body; 8. Anticline; 9. Syncline.
Schematic presentation of the section of ore deposit.

1. The forces which acts from bottom to top with azimuth of direction 25°
and which forms an angle 65°-70° in respect to the horizontal plane.
2. The forces which acts from bottom to top with azimuth of direction 205¢
and which forms the angle 065°-70° in respect to the horizontal plane.
3. The horizon of the galleries nr. 1, nr. 2 and nr. 3.
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" MAREDHENIET HAPESINORE KOHORE TE
MINERALIZIMEVE SULFURE ME SHKEMBINJTE
RRETHUES DHE PERFUNDIME MBI ZONALITETIN
E TYRE NE RAJONIN E SPACIT

Lirim Hoxha

Trajtohen probleme té lidhjes sé mineralizimeve sulfure me
_nénformacionet xeherormbajiése vullkanogjene, duke dalé né
pérfundime pér zonalitetin dhe perpsektivén e kérkimit.

HYRJE

Rajoni i Spagit éshté njé nga gendrat e nxjerrjes sé bakrit né vendin
toné.

Rritja e rezervave né kété rajon xeheror, me njé kompleks minerar
né veprim e né rritje, nénkupton rritjen e jetégjatésisé s@ tij dhe pér-
gjithésisht efektivitetit té investimeve té& médha qé ka béré Partia dhe
shteti socialist n¢ kété zoné. Kjo ka gené njé nga detyrat mé té réndé-
sishme té ndérmarrjes Gjeologjike {é Rubikut. Gjaté viteve 1985-1987
u punua dhe pérfundoi tema pér zonalitetin dhe perspektivén e rritjes
sé rezervave {é xeheroréve sulfur té kétij rajoni (10), qé mbéshtetet né
raportet e llogarities sé rezervave, né punime e studime pérgjithésuese,
né artikuj e relacione té autoréve té ndryshém gé kané punuar né
kété rajon.

MBI ECURINE E MENDIMIT. GJEOLOGJIK DHE TE PUNIMEVE TE
ZBULIMIT NE RAJONIN E SPACIT.

Zbulimi i pérgéndrimeve ekonomike té xeheroréve té bakrit né
kété rajon ka filluar me zbulimin e vendburimit té Spagit, njé vend-
burim me dalje té madhe né sipérfage, me disnivel 400 m né njé gje-
rési rreth 600 m (nga maja e Spagit deri né Pérroin c¢ Seftés). Intensi-
fikimi i punimeve t& kérkim-zbulimit nga njéri pesévjegar né tjetrin
ka guar 'né rritjen e madhe 1é rezervave té tij (1, 25, 4, 9), ndérsa kér-
kimi pérreth tij ka béré té zbulohen disa vedburime né shtrirje e né
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PERFUNDIME E REKOMANDIME

\

1. Né rajohin xeheror té Spacit vérehet njé lidhje e ploté e forma-
cionit dhe nénfermacioneve xeherormbajtése vullkanogjene me forma-
.cionet xeherore sulfure.

2. Foarmacioni %eherormbajtég vullkanogjen karakterizehet nga njé
zonalitet vertikal i qarté i mineralizimeve sulfure.

a) Né nivelet mé té sipérme té nénformacionit aglomeratiko-xhamor me
keratofire kuarcore (andezite-dacite-kuarcore) lidhet formacioni xeheror
sfalerit-kalkopirit me xeherorét e zinkut me shumé pak bakér dhe squ-
fur. Né pjesét ¢ poshtme t& kétyre horizonteve rritet pérmbajtja e ba-
krit dhe e elementeve t&8 cmiueshme.

Né nivelet e poshtme zhvillohet formacioni xeheror-sfalerit-kalkopi-
rit-pirit me xeheroré me pérmbajtje shumé té larté zimku, bakri dhe ele-
mentésh té cmueshme e té€ rrallé. Deri né kontakt me nénformaeionin
bazaltik zhvillohet formacioni pirit-kalkopirit-sfalerit kryesisht me xe-
heroré masivé piﬁt:%opiﬁmﬂit me pérmbajtie té larté Cu, S, dhe
refativisht t& ulét t& zinkut. T

b) Né nénformacionin bazaltik llavat jastekore bBazaltike dhe komplek-
sin e dajkave paralele, zhvillohet formacioni kalkopirit-pirit. Né pjesét
€ mesme té poshttne té prerjes zhvillohen xeherorét e vendburimit té
Spacit. Kéta xeheroré mund té quhen edhe bakér-porfire (bakér-mo-
libdeni).

3. Né piképamje té rajonizimit metalogjenik, rajoni i Spagit mund €
emértohet si rajon xeheror i bakrit t& Spagit (sipas elementit mé kryesor)
dhe éshté pjesé pérbérése e brezit xeheror Qaf Mali-Spa¢-Reps. Brenda
rajonit xeheror mund té dallohen fusha xeherore me bashké&shoqérimin
kalkopirit-pirit dhe ajo me bashkéshoqérimin kalkopirit-sfalerit-pirit e
stalerit-kalkopirit-gutentt.

4. Pérbérja komplekse e xeheroréve té ké&tij rajoni, kérkon q& té
merren masa % plota nga industria nxjerrése pér uljen e humbjeve dhe
shfrytézimin kompleks t& kétyre xeheroréve.
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Summary
SULFIDE MINERALIZATION METALLOGENY OF THE SPACI REGION

This article treates the problems of sulfide mineralization metallogeny of Spaci
region (Mirdita metallogenic district), one of the most studied regions and the most
important centres of the copper mining industry of Albania. The article relies on
the generalization of all geological reports, workings and studies, articles and accounts
concerned with the geological features, petrography and petrology of volcanites, ore
minerals and substantial composition, shape dimensions and the site of the sulfide
mineralization, on the litological-stratigraphical column, resulting in concrete out-
comes for sulfide zoning and further perspectives of prospecting.

The most important conclusions drawn from this study are:

1. The ore-bearing volcanic formation divided in:

1. Hyalo-agglomeratic subformation with quartz keratophyre (quartz andesite~
dacite which belongs to the upper parts of volcanites and,

2. Basaltic subformation-basaltic pillow lavas and sheeted dyke complex serie
which belongs to loyer parts of volcanites. This subformation has close relations
with ore bearing subformations with sulfide ore formations. The following ore for-
mations are linked with upper volcanic subformation: a) sphalerite-chalcopyrite
with a few copper and sulfur and Cu-Zn ratios 1-7 to 1-36 on the upper parts,
b) sphalerite-chalcopyrite-pyrite with very much copper and zink, precious and
rare elements, with Cu-Zn ratios 1-2 to 1-3 in the lower levels, c) pyrite-chalco-
pyrite formation, mainly in agglomeratic subformations lower parts to the contact
basaltic subformation with very much sulfur (up to 35%; copper and Cu-Zn ratio
2-1. Chalcopyrite-pyrite ore formation with essential copper and pyrite ores is lo-
cated in basaltic subformation in the middle parts of the section. Small copper
concentrations are developed in the lower levels to the contact of gabbro-plagio-
granitic intrusions. Relying on the geological features of the region, rocks petro-
graphy and petrochemistry, position to lithological-stratigraphical column, minera-
logical and substantial composition, relatively high Mo-content (0.00%), analogous
with that of literature; copper ores of the porphyry textures of basaltic subformation
in the middle and lower parts can be considered as porphyry copper or copper-mo-
libden.

II. From the regional metallogenical point of view, the Spagi region can be
regarded as a copper ore region, being the integral part of Qafé Mali-Spag-Reps
belt. Inside the region, according to the associated constituents: chalcopyrite-spha-
lerite-pyrite/ galenite or chalcopyrite-pyrite ore fields can be distinguished.

III. In comparison with geological prospecting work done during these 30
years, the effectiveness of these two last years is 5 to 6 times higher.

IV. Applying the principle of analogy, the reckoning of the ore prognose re-
serve of the first degree shows for an increase of the existing ones.

V. The complex mineral composition of this region requires that more effi-
cient measures must be taken by the extracting-processing industry, in order to
reduce the losses as much as possible and to exploit to the maximum the compo-
nents of mineral ore.



Nr. 1 BULETINI I SHKENCAVE GJEOLOGJIKE 1988

Wiineralogji - gjcokimi - petrograt

MINERALIZIME SULFURE E ARSENURE NE
SHKEMBIN]JTE OFIOLITE BAZIKE DHE ULTRABAZIKE
TE ALBANIDEVE

Aleksandér Cina*

Né ofiolitet jurasike té Albanideve, krahas shumé minerali-
zimeve sulfure, kryesisht té Cu dhe mpjesérisht té Cu-Zn, gjen-
ren edhe disa mineralizime té veganta sulfure e arsenure té
Cu-Ni-Co 1é vendosura né kushte gjeologjike té caktuara. Né ba-
2é té tyre si dhe té studimit té bashkésive minerale, vegorive
strukturore dhe té pérbérjes kimike, arrihet né pérfundimin se
kéto mineralizime kané prejardhje hidrotermale dhe né ndonjé
rast magmatike. Né pérbérjen e tyre rol té veganté kané luajtur
pasurimi i tretésirave hidrotermale me metale té shkémbinjve
rrethonjés ultrabazilié dhe proceset e mévonéshme té serpentini-
zimit té tyre.

HYRJE

Vijetét e fundit jané studiuar disa gjetje mineralizimesh jo té za-
konéshme Cu-Ni-Fe n& ofiolilet e rajonit t& Mesdheut dhe té& dhénat
teksturore, mineralogjike e kimike jané pérdorur mé paré pér pércakti-
min e origjinés magmatike té tyre (28, 13, 16, 29, 32, 18), dhe kohét e
fundit té origjinés hidrotermale té komplikuar me ndryshime té mé-
vonéshme (14, 17, 19, 33,15). Ndér té tjera kélo mineralizime dallohen
shumé nga ato magmatike pér raportin e larté Cu/ (Cu + Ni) dhe pér
vlera té tilla té koefigientit ¢ particionit ¢ Ni dhe Fe ndérmjet olivinés
dhe sulfurit gé nuk ngjajné me ato karakteristike pér sulfuret magma-
tike (12,26, 27), pra nuk vértetohet ekzistenca e ekuilibrit ndérmjet
shkrirjes gabrore dhe sulfureve t& kétyre mineralizimeve qé diskutojmé
(17, 19, 33).

Kéto mineralizime sulfure e arsenure, gé ndodhen né ofiolitet e

*) Instituti Stud. Proj. té Gjeologjisé, Tirané.
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né kéto rajone dhe madje edhe té tipave té tjeré, gjé qé lidhet si me
pérhapjen e gjéré té shkémbinjve ultrabaziké (me pérbérje tepér magne-
zizle e nikelore) dhe té kompleksit gabro-plagjiogranitik tek ne, ashtu
edhe me zhvillimin intensiv té proceseve té mineralizuara pasmagmatike
né rajoriet e vendosjes sé kétyre komplekseve,

2. Mineralizimet e veganta sulfurk, sulfure-arsenure e arsenure qé
ndodhen né ofiolitet e Albanideve, megjithése vendosen né njé pjesé té
caktuar té profilit: té tyre, ndérmjet pjesés sé sipérme té sekuencés té
harcburgiteve tektonite me thjerza duniti, t& serpentinizuara, dhe pjesés
sé poshtme té sekuencés gabrore, kané vetém lidhje hapésinore me kéta
shkémbinj, ndérsa origjina e tyre éshté hidrotermale.

Pérjashtim bén mineralizimi Ni-suifur i vendosur n€ dunitet kumu-
late, i lidhur gjenetikisht me ta, me origjiné magmatike.

3. Megjithekété, evidentohet korelacion ndérmjet pérbérjes sé xehe-
roréve dhe bashkésive minerale té tyre me vendosjen gjeologjike: Né
serpentinitet, né kontaktin e tyre me shkémbinjté gabroré dhe brenda
tyre né aférsi me té parét, gjé qé éshté rrjedhim i pasurimit t& solucio-
neve hidrotermale me elemente kimike pérbérése té kétyre shkémbinjve.

4. Bashkésité minerale parésore t€ kétyre mineralizimeve jané té
temperaturave kryesisht t¢ larta dhe me pérbérje té larmishme, jo vetém
si rrjedhim i pasurimit té solucioneve me elemente té ndryshme, por
edhe i kushteve té zhvillimit té proceseve mineralformuese né mjedisin
ultrabazik.

5. Formimi i ké&tyre mineralizimeve éshté i lidhur ngushtésisht me
veprimtariné tektonike dhe me até magmatike té gabrove dhe té dajkave
bazike e mesatare.

6. Proceset e mévonshme, té lidhura me serpentinizimin dhe ve-
primtariné e hidrotermave, t€ porcioneve té fundit té temperaturés me-
satare e té ulét, kané shndérruar mineralet e bashkésive parésore, duke
formuar bashkési té reja dytésore me pérbérje té ndryshme.
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Summary

|
SULFIDE AND ARSENIDE MINERALIZATIONS IN THE MAFIC AND ULTRA-

MATIC OPHIOLITIC ROCKS OF ALBANIDES

Alongside with Cu quartz-sulfide veiny mineralizations localized in gabbroic
rocks and partially in plagiogranitic and the massive ones with Cu-sulfide and
partiadly of Cu-Zn situated in ihe volcanic rocks, some marticular sulfide and’
arsenide mineralizations of the following various types occur in the Ophiolites of
Albanides: Ni-sulfide, Ni-Cu or Cu-Ni-sulfide; Cu-Co-Ni-sulfide; Cu-Co-Ni-sulfide-
arsenide, Cu-Co sulfide-arsenide, Cu-As and Fe-As-sulfide-arsenide (Cina, 1879;
Cina, 1980;; Cina, 1980y; Caslli et al, 1982; Dobi et al, 1981; Gjata, 1980;
Cina, 1985).

These mineralizations appear in the form of disseminations, lenses and veins lo-
calized in the serpentinites derived from the harzburgite tectonites and close to
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the podiform chromite bodies situated within them, in the dunite cumulates, at the
contact of serpentinites wilth the gabbroic rocks as well as at the basal part of
their sequence. The overwhelming majority of these mineralizations are connected
with fault zones and with the zones where the gabbroic rocks and the mafic and
intermediate dykes exist.

The primary and secondary mineral assemblages are diverse: sulfide, sulfide-
arsenide, arsenide, often with the oxides and the native metals, whereas their mineral
components are numerous: pentlandite, pyrrhotite, cubanite, chalcopyrite, sphalerite,
siegenite (of the linnaeite group), arsenopyrite, cobaltile, Ni-cobaltite, alloclasite,
niccolite, maucherite, pyrite, marcasite, mackinawite, valleriite, neodigenite, chro-
mite, ferritchromite, magnetite, awaruite, ferrite, copper, gold and graphite (see
tab. 1).

The spacial relations between the minerals derived from the primary ore-for-
ming processes and {from those of the later transformations are reflected through
the following various textures: euhedral, intergranular, skeletal, inclusions, exsolu-
tion, rimy, veiny and netty (see photos 1 to 12).

A different Cuj(Cu-}-Ni) ration, from 0,10 to 0,95 and Ni/Co, from 0,5 to 25-30
exists among the ores.

Their origin is mainly hydrothermal and, in some cases, a magnetic one,
complicated by the later hydrothermal processes, mostly by the serpentinizing ones.

Similar mineralizations to those of the ophiolites of Albanides occur also in
several other mediterranean regions, mostly in the eastern ones, such as: In Val
Matenco metaophiolitic complex, Central Alps (De Capitani et al., 1981); ultramafic-
mafic body of the Irvea-Verbano mafic complex of north-western Alps (Ferrario
et al., 1983); in the Xerolivado chromite deposit of the Vourinos ultrabasic complex,
Greece (Dimou, 1986); at the periphery of the chromite podiform bodies of Tsangli,
Eretrea, Greece (Economou et al, 1980) as well as in the serpentiniles of some
localities of Pevkos and Lakxia tou Mavrou, Cyprus (Panayiotou, 1980; Pantazis,
1980; Constaniinou et al., 1980; Foose et al, 1985; Thalhammer et al, 1986).

The following table summarizes the selling geological conditions, the textural
features and the mineralogical data based on observations under the reflected
light, of the chemical analyses of the ores and with the electron microprobe analy-
sis of minerals for particular sulfide and arsenide mineralizations of the ophiolites
of Albanides.

The majority of the investigated mineralizations which occur in the ophiolites
of Albanides have a clear difference as regards chemical features with respect to
the magmatic sulfide mineralizations accured in the ultramafic rocks with the ratio
Cu/(Cu -~ Ni), 0.05 to 0.15 and Nis/Co 15 to 50 (Naldrett, 1981). Therefore, the
Ni-culfide mineralization with the ratio Cu/(Cu 4- Ni) 0.10 to 0.15 and Ni/Co 20
to 25 are similar to the magmatic ones; also, Ni-Cu sulfide have Cu/(Cu -+ Ni)
0.4 to 0.5 and Ni/Co 20 and are similar to those magmatic (?); the mineralizations
Cu-Ni-sulfide, Cu-Co-Ni-sulfide, Cu-Co-Ni-sulfide-arsenide and Cu-Co-sulfide-
-arsenide with ratio Cu/(Cu 4 Ni) 0.9 to 0.95 and Ni/Co 0.5 to G are quite different
from the magmatic sulfide ones and are considered as of the hydrothermal
origin.

The mineral assemblage of Ni-sulfide mineralizations is composed only of
pentlandite, whereas the arsenide and the other sulfide minerals are missing. This
fact is in conformity with the investigations carried out by Naldrett, 1981, accor-
ding to which the magmalic sulfides have minor amounts of arsenic. The pent-
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landite has an ironiferous character with atomic ratio Ni/Fe 0.7, whereas the
contents of Co is low and Cu is missing (see tab. 2).

The intergranular texture of the pentlandite in respect to the chromite and
olivine shows that is has been crystallized after the latter ones. The crystallization
firstly of the chromite under the conditions of an increased fugacity of O led to the
saturation of the magmatic liquid with S and, consequently to the establishing of
the favourable conditions for the formation of pentlandite by the immiscible sulfide
liquid.

The Ni-high contents in the sulfide nielt shows for an individuality of this
mell by means of the mixture at high temuneratures (Clark et al., 1972).

The geological setting of the pentlandie disseminated ore body in the dunite
with olivine Fe 44, and with much NiO, averagely 0.329, in conformity with
the schlieren-disseminated chromite bodies, forming sometimes common bodies,
showing for their formation due to the change, {rom time to time, of the ratio of
fugacity of O and S in the magmatic silicate-sulfide melt, leading to the formation,
sometimes, of the oxide (chromite), sometimes of the sulfide (pentlandite) and
sometimes of both togetner. The lack of the primary magnetite in association with
the sulfide mineralization according to the experimental investigations on the
sulfurizing of the nickeliferrous olivine (Libaude, 1980) is connected with the ini-
tial composition of Mg-rich olivine (more than 90%).

The secondary mineral assemblage (magnetile 4- awaruite -- ferrite 4+ native
Cu) and the lack of the secondary sulfides show for their formation by the serpen-
tinizing processes, firstly of an oxidizing character and later, a reducling one, under
the conditions of total miss of S, experimentally proved by Philippides, 1986 on the
hydralization of synthetic olivine with the ratio S/(Ni 4 Fe) in 360°C, 2000 bar. The
seceondary character of magnetile has been proved not only by textural features
(veins in pentlandite), but also by a very low contents of Cr, Al, Mg, Ni and Co
and the lack of Ti and V (see tah. 2).

The other mineralizations are characterized by a great variation with a definite
tendency to change of composition and mineral assemblages as regards geological
setting and the conditions of the development of hydrothermal mineralization pro-
cess. Thus, from the above discussed magmatic, — Ni sulfide mineralization, gene-
tically linked with cumulate dunites, is passed to other ones by Ni-Cu-sulfide or
Cu-Ni-sulfide, the first similan to the magmatic sulfides, while the second to the
hydrothermal one, spacially linked with the serpentinites; Cu-Co-Ni-sulfide of hy-
drothermal origin, situated at the tectonic contact between the ultramafic and
gabbroic rocks; Cu-Co-Ni-sulfide-arsenide, localized in gabbroic rocks; the mafic
and intermediate dykes close to serpentinites are most developed;in Cu-Co-sulfide-
arsenide of the veins and nety-veiny types in the gabbros close to serpentinite and
plagiogranite; Cu-Fe sulfide-arsenide and hydrothermal Fe-As in the ultramafics,
with gabbroic bodies and dykes; hydrothermal Ni- arsenide in the serpentinites.

There exists, an increase of the ratio Cu/(Cu 4 Ni) and decrease of Ni/Co
according to the ordering of these mineralizations.

The mineral assemblages underwent changes from purely sulfide to the sulfide-
arscnide and arsenide one, while the metal complex from Ni to Ni- Cu, Cu- Ni, Cu-
-Co- Ni, Cu- Co and Cu. The pyrrhotite has composition similar to the stoicklometric
one for Ni-Cu and Cu-Ni mineralizations up to that with a moderate deficit for
Cu- Co- Ni and Cu- Co mineralizations.

Typical of the textures of exsolutions of pyrrhotie 4 pentlandite, sphalerite -
< chalcopyrite and chalcopyrite 4+ cubanite, which show for high temperatures
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of the formation. Co-mineral are of a various composition, which changes from
Co- Ni- Fe- Cu sulfide (siegenite) for Cu- Co- Ni mineralization, in Co- Ni sulfide
and arsenide. Ni-cobaltlile for Cu-Co-Ni sulfide-arsenide mineralizations, to Co-sulfi-
de-arsenide (cobaltite 4 alloclasite) in the Cu-Co mineralizations, in conformity with
the respective geological setling at the contact between the ultramafic and mafic
rocks, in the gabbros close to ultramafics and in the gabbros close to the ultrama-
fics and plagiogranites.

The following two subtypes are dislinguished among Ni- arsenide minerals: ni-
ccolite 4- maucherite formed at high temperatures and the maucherite only. In the
second subtype, the temperature has been initially relatively lower (450 — 500°C),
in conformity with Oen et al, 1986) (Cited by Thalhammer et al., 1986).

As a consequence of the activily of hydrothermal solutions, some primary mi-
nerals such as chromiie and olivine have been intensively replaced and transfor-
med lo ferritchromite, magnetite, uvarovite, serpentine, Cr- chlorite and Mg- rich
chlorite.

Based on the textural features, the secondary mineral assemblages such as
magnetite, mackinawite, valleriite, ncodigenite, pyrite, marcasite, awaruite, ferrite
and native copper represent secondary mineral assemblages formed by the repla-
cement and f{illing of cracks of primary minerals such as chromite, pentlandite, pyrr-
hotite, chalcopyrite and silicate minerals as a result of the activity of solutions,
connecied with the serpentinization and the transforming hydrothermal activity of
portions of closing stage under the conditions of moderate low temperatures.

There exists a characteristic secondary assemblage for each mineralization type:
magnetite 4 mackinawite -~ valleriite - neodigenite + Cu for Ni-Cu or Cu-Ni
minerslizations; magnetite -| pyrite 4+ marcasite for Cu-Co-Ni sulfide and sulfide-
arsenide, as well as for Cu-As mineralizations; pyrite -4 marcasite for
Cu-Co sulfide- arsenide ones, connecled with the hydrothermal solution character.

The particular mineralizations of the Albanides’ Ophiolites are similar to those
of several mediterranean regions (Alps, Greece, Cyprus). All mineralizationsencoun-
tered in other mediterranean regions, as well as othertypessimultanously occur in
the ophiolites of Albanides and this is connected with the vast extend of ultramafic
rocks, their highly Mg and Ni type and with the gabbro plagiogranitic complex in
the ophiolites of Albanides as well as with the intensive development of postmagma-
tic mineralization process in the regions of their setting.

Particular sulfide, sulfide- arsenide and arsenide mineralizations occur in ophio-
lites o1 Albanides although they are situated on a definite part of their profile,
between the upper part of the harzburgite tectonite with dunitic lenses and the
lower part of grabbroic sequence, have only spacial relations with the these rocks,
while their origin is hydrothermal. Ni- sulfide mineralization occured in cumulate
dunites of the magmalic origin is an exception.

The correlation between the ore composition, mineral asemblages and the
composition of mineral itself with the geological setting in serpentinites, in the
contact serpentinite- gabbro and within the latter ones, is due to enrichment
of hydrothermal solutions with the metals from these rocks.

The formation of these mineralizations is closely linked with the tectonic and
magmatic aclivity of the gabbros and the mafic and intermediate dykes.

The later processes connecled with the serpentinization and hydrothermal acti-
vity ol closing stage developed at moderate low temperatures have caused the
change of the primary mineral assemblages, thus forming the secondary ones.
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Stratigrafi - paleontologji

GRAPTOLITET LANDOVERIANE TE BUZEMADHES
DHE RENDESIA E TYRE BIOSTRATIGRAFIKE

— Pandcli Pashko —

Jepet studimi monografik i 20 llojeve e nénllojeve graptoli-
tesh qé u pérkasin 5 gjinive e 7 néngjinive té vecganta. Dallohen
njésité krono e biostratigrafike té landoverianit té poshtém-té
mesém, té mesém dhe té sipérm né rajonin e Buzémadhes (Zona
e Korabit).

HYRJE

Graptolitet pérbéjné grupin e organizmave fosile mé té réndésishém

pér ndarjen bistratigrafike té depozitimeve siluriane, megenése, gjaté
. késaj periudhe, ata arritén nj¢ zhvillim e specializim {é larté, ag sa qé
né bazé té tyre, né kéto depozitime dallohen njé shumicé zonash bistira-
tigrafike, me pérhapje ndérkontinentale. Njékohésishl, ményra e jetesés
sé shumicés sé tyre né kushte planktonike e pseudoplanktonike éshté njé
pérparési tjetér e réndésishme pér pérdorimin praktik né bashkélidhjen
biostratigrafike té kétlyre zonave.

Né vendin toné, studimi gjaté 3-4 vjetéve té fundit dhe arritjet e
pérftuara flasin pér mundési reale né shfrytézimin e aftésisé sé larté
ndarése (é kétyre organizmave pér zonimin bistratigiafik t& depozitimeve
siluriane. Kshté i njohur fakti.-qé shfagje & mineraleve & dobishme té
caktuar lidhen ngushtésisht me horizonte té vecanté moshore {é grapto-
liteve brenda depozitimeve landoveriane e uenlokiane té zonés sé Kora-
bit (1,4,5,6,7). Pér mé tepér, studimi i graptoliteve siluriane té vendit toné,
pérbén njé kontribut té vecanté shkencor, po té kemi parasysh faktin,
se deri mé sot ende nuk kemi té dhéna pér praniné e studimin e kétij
grupi fosil, né shtrirjen e zonés sé Korabit jashté territorit toné, né vendet
{ginjé t¢ Ballkanit si né Greqi, né Magedoni (18), né Serbi etj.

Né vendin toné, pér heré té paré graptolitet jané ndeshur né puni-

¢ Instituti i Studimeve dhe Projektimeve t¢ Gjeol. Tirané.
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P. Pashko
Summary
LLANDOVERIAN GRAPTOLITES OF BUZIMADHE

Silurian deposits of the Korabi zone especially Llandoverian ones construct the
part of the Paleozoic sequence richer in fauna, usually accumulated in relatively
high quantities on the surface of thin centimetric layers.

The Llandoverian deposits of the Buzémadhe region, where their more complete
section has been observed, are more rich in fauna and more studied (Fig. 1).

In this region, the Llandoverian deposits are proved by means of graptolites
colleeted in several individual outcrops. Due to the most developed tectonics, these
graptolites are not studied and described in an unique section. But, thedetermination
of the collected graptolites allows ihe exact correlation of these individual outcrops
of graptolites within the iype section of this stage. It is worth noting that Llando-
verian graptolites just as all the Silurian ones of our country are not well preserved;
well-preserved and complete forms are rarely observed.

This fact is linked with the less favourable conditions of fossilization and
the vigorous tectonic processes to which the Silurian graptolitic schists have been
subjected as well as with the fact that their collection and study is still in the
first steps.

The following chronostratigraphical and biostratigraphical units have been
distinguished within the Llandoverian layer, by the study of graptolites collected
in these oulcrops.

1- Lower — Middle Llandoverian, Consists of grey argillic schists, more than 5-6 m
thick. These deposits have been evidenced in the Buzémadhe 1 outcrop and
contain:

Climacograptus citocrescens EISEL
Climacograptus gr. scalaris HISINGER (tab. 1, Buzémadhe 1).

2- Middle Llandoverian (zone with Monograptus (Demirastrites) convolutus). It is
determined in black argilic-siliceous schists of Buzémadhe 1, about 6-7 m
on the above described argillic schists. This age is based on the presence of
Monograptus (Monoclimacis) sp. (cf. crenularis LAPW), which shows for Middle
Llandoverian, the zone with M. (Demirast) convolutus (Tab. 1, Buzémadhe 1).

3- Upper Llandoverian. Includes the schists which occurin all other outcrops of
graptolithic fauna and has been determined by numerous characteristic species,
some of which are zonal indicators (Tab. 1, Buzémadhe 2-4, Laku i Tejés).

a. Zone with Rostrites linnaei, which represents the lowermost hiostratigraphic
zone of the substage determined in oulcrops of Buzémadhe 2 and Laku i Tejés.
Apart from the zonal indicator, Monograpius (Spirograpius) spiralis contortus.
PERNER is also present.

b. Zone with Monograptus (Spirograptus) turriculatus turriculatus.

It is the biostratigraphic zone with more complete faunal representation and

constructs the largest part of the Llandoverian sequence in this region.

It is determined in the oulcrops of Buzémadhe 2 and 4, in the section of Buzé-

madhe and in Laku i Tejds.

c. Subzone with Monograptus (Streptograptus) crispus. It is described in the se-
quence of Buzémadhe as well as in the outcrops of Buzémadhe 2 and 4, based on
the zonal indicator, Monograptus (Streptograptus) crispus LAPWORTH.

d. Zone with Monograptus (Spirograptus) spiralis spiralis represents the uppermost.
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biostratigraphic zone of Upper Llandoverian. Its determination has been made
on the basis of the associated form:

Monograptus (Spirograptus) proteus curvus MANCK, determined in the
outcrop of Buzémadhe 4 as well as based on other forms of a more large strati-
graphic range, but common in this zone such as Rastriles peregrinus, etc.

Fig. 1 Outcrops of the Llandoverian graptolites.

1. Oulcrop 1; 2. Ouicrop 2; 3. Outcrop 3; 4 Outcrop 4; 5. The sequence

of Buzémadhe; 6. Ouicrop of Laku i Tejés.
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STRATIGRAFIA E DEPOZITIMEVE VULLKANOGJENO-

SEDIMENTARE-METAMORFIKE DHE KARBONATIKE

TRIASIKO-JURASIKE TE SEKTORIT QAFETHANE-RAJ-
CE-SKENDERBE].

— Petro Cili*, Agron Brace*, Vasil Kotani* —

Zbérthehet stratigrafia e suitave vullkanogjeno-sedimentare-
-metamorfike dhe karbonatike, kryesisht triasike; theksohet po-
sagérisht mosha e triasikut té poshtém té mesém té suités sé
paré dhe tregohet vendosja stratigrafike e saj. Trajtohen maré-
dhéniet e kétyre depozitimeve me shkémbinjté ultrabaziké dhe
gabroidé, si dhe jepet mendimi pér moshén dhe vendosjen hapé-
sinore té kétyre té fundit. Pranohet mundésia e pranisé sé njé
prerjeje ofiolitike triasike né sektorin Qaféthané-Qarrishteé.

REZULTATET E STUDIMEVE STRATIGRAFIKE

Né ndértimin gjeologjik té krahut lindor té masivit ultrabazik té
Shebenik-Pogradecit marin pjesé komplekset shkémbore vullkanogjeno-
-sedimentare dhe karbonatike triasiko-jurasike, si dhe ato flishoidale,
té jurasikut té sipérm-kretakut té poshtém.

Ato i jané nénshtruar studimeve stratigrafike (11,12) rezultatet e té
ciléve i parashtrojmé mé poshté, veganérisht pér nénnjésité tektonike
té Skénderbeut dhe t€ Linit.

Pércaktimet mikrofaciale u béné nga Polikron Theodhori, ndérsa
ato mikrofaunistike nga Agim Pirdeni. Polikron Theodhori dhe Vangjel
Kici.

I. — STRATIGRAFIA E NENNJESISE TEKTONIKE TE
SKENDERBEUT

Né kété nénnjési, né sektorin e fshatrave Kotodesh, Uraké dhe né
Qaféthané u kryen teté prerje stratigrafike (11), si dhe u pérshkruan mar-
shrut prerje nga fshati Piskupat, né Rajcé Skénderbej dhe deri né Qa-
rishté (12).

® Instituti i Studimeve dhe Projektimeve té Gjeologjisé né Tirané.
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sedimentar né keété prerje vendoset gradualisht mbi gélgerorét e tria-
sik-jurdsikut, me moshé gjithashtu té jurasikut, por mé té re. Duke u
maré i shképutur nga shkémbinjté ultrabaziké dhe vetém i mbihipur
nga kéta té fundit, weshtrohet si formim paraofiolitik.

Set né studimin e ofioliteve, njé vend té vecanté zé edhe problemi i
metamorfizimit, ndér té tjera, edhe i prejardhjes sé amfiboliteve. Ky
problem si né vendin toné (35), ashtu edhe né vende té tjera (44, 47)
dshté trajtuar térésisht né kuadrin e tektonikés térésore té pllakave.

Né masivin ultrabazik té Shebenik<Pogradecit, amfibolitet lokalizo-
hen gjaté njé thyerje té fuqishme tektonike, e cila ndodhet né kufi té
nénnjésive tektonike té Shebenik-Pogradecit dhe té Skénderbeut (11;12).
Duke u nisur nga ky fakt dhe nga sa thamé mé sipér, mendojmé se for-
mimi i kétyre amfiboliteve, krahas progeseve té tjera, duhet té lidhet
me@ tepér me veprimin e fluideve juvenile dhe até dinamik té ngritjes
diapirike té bérthamés sé masivit ultrabazik mbi shkémbinjté efuzive té
formacionit vullkanogjeno-sedimentare té verfenian-anizianit.
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Summary

STRATIGRAPHY OF THE TRIASSIC-JURASSIC OPHIOLITIC AND
CARBONACEOUS COMPLEX OF THE QAFE-THANE — RAJCE SKENDERBEJ
REGION (SOUTHEASTERN ALBANIA)

The results of the stratigraphical studies carried out in the framework of
the geological plottings scale 1 :10.000 and 1 :25.000 (11,12) in the above mentioned
sector in the west of the Ohri lake (fig. 1) are given here.

The following sub-units can be distinguished according to the way of the set-
ting of these deposits: 1) the Lini sub-unit, where they are set above the Paleozoic
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deposits; 2) the Skénderbeu sub-unit, further west, where the ultrabasic and gab-
broid rocks construct the substratum, above which, in conformity, with firstly
normal boundary but later partially faulted, follow successively the packs of the
amphibolites, basic volcanics, argillaceous, rocks, radiolarites and sandstones of
the volcano-sedimentary suite of Verfenian-Anisian (with Glomospira sinensis Ho,
Glomospirella grandis etc.) as well as of the reddish pelagic limestones of the
Verfenian-Anisian (with Glomospirella triphonensis, Meandrospira pusilla etc.), of
the Ladinian grey limestones (with Agathammina austroalpina, Ophthalmidium
chialingchiangense, Tolypammina gregaria, Involutina gr. sinuosa, Trochammina sp.,
Endothyra sp., Baccanella floriformis, Thaummatoporella parvovesiculifera, Tubi-
phytes obscurus, Earlandia tintinniformis, LEarlandia gracilis etc., of the massive
shallow sea limestones of the Upper Triassic (with Turrispirillina minima, Galea-
nella panticae, Involutina gr. sinuosa, 1. gr. gaschei, Trochammina jaunensis, T. cf.
alpina, Doustominidae etc., of Liassic limestiones (with Paleodasycladus mediterra-
neous and Involutina liassica). These lithostratigraphic units constilute a normal
stratigraphic section of the volcano-sedimentary-metamorphic complex (in the
bottom) and the carbonaceous one (on the top) (Fig. 2, 3). Such sections are cha-
racteristic especially of the eastern flank of the Ophiolitic tectonic zone of Mirdita.

From the above presentation we can conclude that the volcano-sedimentary
deposits are .stratigraphically set under the Anisian limestones and belong to Verfe-
nian-Anisian. Because the ullrabasics are situated under these deposits, where the
ulirabasic and gabbro pebbles are found, they may be earlier than of Triassic age.

The ultrabasic rocks of the eastern flank of the massif situated immediately
uader the last ones must also be mainly of the Triassic age, or, perhaps older.
Wherea= the other part mainly the Western one must be of later one, mainly of
Jurassic. These facts testify the multiphaseous character of the development of the
Shebenik — Pogradec massif. This section, of a typical ophiolitic composition,
with the ultrabasics and gabbros in their lowest parts represents a fragment of a
normal Triassic oceanic crust. The sections of the same lithological ordering but
stratigraphically overturned are also known (9). In the latter, the volcano — sedimen-
tary deposits are set between the Middle — Upper Triassic limestones (below) and
the ultrabasics (on the top). Such a sections are most characteristic of the folded,
overturned and overlied estern flank of the serpentinite zone of Mirdita, above the
Krasta-Cukali flyschoidal zone.

The farmation of amphibolites in the studied region is linked, perhaps, with
the activity of the juvenile fluids as well as with basic massi{ above the effusive
rocks of the volcano — sedimentary formation.

Fig. 1. The map and ihe geological — structural section of the Qafé-Thant-Rajcé
Skénderbej region.
1. Quaternary marshy formations; 2. Quaternary alluvial — délluvial for-
mations; 3. Quaternary mixed formations; 4. Upper Jurassic — Lower Cre-
taceous conglobrecciated deposits (mainly ultrabasic); 4. The limestones with
chert and radiolaritic intercalations (of Lower Jurassic); 6. Upper Triassic —
Lower Jurassic limestones; 7. Upper Jurassic limestones; 8. Middle — Upper
Triassic limestones; 9. Ladinian limestones; 10. Verfenian — Anisian (main-
ly) limestones; 11. Radiolaritic, arkosic sandstones; 12. Radiolarites and ra-
diolaritic cherts; 13. Argillic schists, partially with clasts; 14. Metamorphic
schists; 15. Basic effusive rocks; 16. Amphibolites; 17. Undividede volca-
no — sedimentary deposits of Verfenian — Anisian age; 18. Volcano — se-
dimentary deposits in the shape of tectonic mixtures; 19. Gabbros; 20.



§8

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5
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Schistous serpentinites; 21. Serpentinized harzburgites: a. in the map, b. in
the section; 22, Fresh harzburgites; 23. Normal boundary; 24. Tectonic boun-
dary; 23. The elements of setting of the stratified rocks; 26. The elements
of the primary planparallelism in the ultrabasic rocks.

Geological — structural map and scction of the Qarishta.
The distinctive marks as in fig. 1.

The section of the setting of the volcano-sedimentary deposits.
1. Schistous serpentinites; 2. Basic volcanics; 3. Argillics with clasts (par-
tially); 4. Radiolarites; 5. Sandstones; 6. Undivided volcano-sedimentary
rocks; 7. Stratified reddish limestones of Verfinian-Anisian; 8. Stratified
grey limestones of Ladinian; 9. Upper Triassic — Lower Jurassic massive
limestones; 10. Stratified reddish limestones of Lower jurassic.

Sketch of the correlation of the ophiolitic-metamorphic and carbonaceous
Triassic — Jurassic formations of the Qafé Thané-Skénderbej and Qarrishté
sectors.

A. After longitudinal direction along the ecastern boundary of the Shebe-
nik-Pogradec ultrabasic massif: 1. Kotodesh; II. Between Uraka and
Rajca; III. Rajca; IV. Qafa e gjashté lisave; V. Shkalla e Skénderbeut;

B. After Kotodesh-Lin transversal direction: I. Kotodesh; II. Qafa e Tha-
nés; III. Bugezé; IV. Lin,

C. Correlative sections after Rajcé-Skénderbej-2-Kroi i Kuq transversal di-
reciion; 1. Rajcé-Skénderbej-2; II. Kroi i Kugq.

C and D. The sections in which the volcano — sedimentary suite covered
by the Anisian limestones is presented in the shape of the argillic — clas-
tic facies of the tectonic mixtures.

The distinctive marks as in fig. 1.

Summarized stratigraphical! column of the Qaté Thané-Rajcé-Skénderbei-Qa-
rrishté scctor.

The distinctive marks as in fig. 1.
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CADOSINA TE NJE HORIZONTI KARBONATO-SILICO-
RE TE JURASIKUT TE SIPERM NE BREZIN
ANTIKLINAL TE KURVELESHIT

Liri Ylli*

Béhet pérshkrimi i hollésishém i disa specieve té gunise
Cadosina té njé horizonti karbonato-silicoré té titonianit té si-
pérm né brezin antiklinal té Kurveleshit.

Né brezin antiklinal té Kurveleshit brenda depozitimeve jurasike
takohet njé horizont karakteristik i cili ka disa vegori dalluese. Ky ho-
rizont pérfagésohet nga shtresa gélgerori té ndérthurura me shtresa stra-
lli, t& cilat né disa raste gjénden né formé thjerzash. Trashésia e shtre-
save (& gélgerorit luhatet nga 0,2 né 0,5 dhe rrallé 0,8 — 1 m, kurse
shtresat e strallit jané té holla 0,1 — 0,2 m. Brenda shtresave té gélgerorit
dallohen vijézime t¢ holla silicore me ngjyré té bardhé gqé kané trashé-
si 1-2 mm. Zakonisht kéto vijézime jané té rralla dhe me déndési mesa-
tare. Rrallé ato jané té shpeshta. Kur pikohen me molibdat té aminit japin
precipitat té verdhé. Shtresat e gélgerorit kané ngjyré té bardhé né gri.
Vérehen gjithashtu edhe shtresa gélgerori-mergelor me ngjyré té bardhé.
Trashésia e gjithé horizontit t& gélgeroréve stralloré qé kané vijézime
stralli éshi¢ rreth 30 m. Ai vendoset mbi pakon e sipérme stirallore dhe
né pjesén e poshime {é pakos s¢ gélgeroréve porcelaniké (7).

Ky horizont reper karakteristik éshté takuar pér heré té paré gja-
té punimeve tematike pér kérkimin e fosforiteve (6, 7). Ai éshté ndeshur
né disa struktura té brezit antiklinal té Kurveleshit. Zhveshje (¢ pastra
té kétij horizonti gjénden né Krein e ujémbledhjes sé¢ Zhurit té Kucit,
n¢ peréndim té Panjave, né jug dhe né peréndim t& vendburimit té Gus-
marit, né Malin e Gjéré (né jug té Q. Sebinjés) né fagen lindore té Mu-

* Instituti i Studimeve dhe Projekiimeve té Gjeologjisé né Tirané
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1969 — Cadosina carpathica Borza: Taf. LII, fig. 1-16

Guacka éshté sferike njé dhomshe. Muri pérbéhet nga kristale kalciti
radialé gé formojné njé kuroré té gjéré. Kristalet né dritén e polarizuar
shuhen né ményré té doradorshme. Ana e jashtme dhe e brendshme e
guackés jané disi t¢ koroduara. Madhésia e guackés 50-63 (; pdérsa tra-
shésia e murit 12-13 @ Né dritén pérshkuese guacka ka ngjyré té bardhé
té ¢elét; né dritén nga sipér ka ngjyré té bardhé qumeéshti.

Pérhapja stratigrafike — Takohet nga Oksfordiani deri né Beriasian.
Ne e kemi takuar né Titonian g sipérm.
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Dorézuar né redalksi né gusht 1987,

Summaru

SOME REPRESENTATIVES OF THE GENUS CADOSINA IN A MARKED
HORIZON OF UPPER JURASSIC IN THE ANTICLINE BELT OF
KURVELESHI

An individualized characteristic horizon has been encountered in the Kurve-
leshi anticline belt (Jonian zone). It consists of the limestone strata inter.a.ated
with cherts (in some case chert lenses only). The thickness of this horizon is about
30 m. It is situated between the lower part of the porcelancus limestones and has
been observed in several structures of the above mentioned belt.

A characteristic microfaunistic planktonic assemblage has been found. Apart
from the radiolarians and calpionellids there occur the representatives of the genus
Cadosina. The detailed study of the genus Cudosina under eleciron microscope is
made for the first time. Cadosina lapidesa, C. sublapidosa, C. cf. fusca, C. tennis,
C. carpathica, C. heliosphaera, C. spp. have been determined.
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ASPEKTE TE KRETAKUT TE ZONES MIRDITA

I.H. Peza*, F. Arkaxhiu*

Jepet shkurtimisht stratigrafia e kretakut né zonén Mirdita.
Né evolucionin gjeotektonik té zonés evidentohen transgresionet
detare gjaté titonian-berriasit, barremianit, santonianit, mastrik-
tianit té sipérm, 1é cilét déshmojné pér veprimin e fazave té
ndryshme orogjenetike.

HYRJE

Depozitimet kretake né. zonén Mirdita njihen qysh nga punimet e
Vettersit (1906) Nopgés (15), Burkartit (14) dhe Novakut. Me punimet
e béra gjer né vitet 60-t&, t€ cilat u kryen kryesisht nga gjeologét e hu-
aj, nuk u arrit asgjé e re pér kéto depozitime. Me punén e mévonéshme
1é gjeologéve shqiptaré, u takuan depozitimet e Titonian — Berriasianit
(®)(**?), t& barrem-aptianit té facies urgoniane (6), t¢ Mastrihtion-Paleo-
cenit (11) etj., té cilat shtruan nevojén e rishikimit té stratigrafisé sé
késaj zone. Stratigrafia u plotésua né ményré té pjesshme gjaté puni-
meve t¢ mévondshme. Né studimin regjional té stratigrafisé¢ dhe paleo-
gjeografisé t& kélyre depozitimeve (9) u argumentua se depozitimet
kretake nuk vijojné mbi ato triasiko-jurasike si¢ pretendohej meé pard
(10; 12), vazhdojné pa ndérprerje gjer né paleogjen (10,12), por pér-
shkohen nga disa faza regresive e transgresive si pasojé e orogjenezave té
ndryshme (9).

Depozitlimet kretake né kété zoné zgjaten si njé rrip i gjaté shpesh
i ndérpreré nga <rozioni, nga Kukeési né veri deri né Leskovik né jugé.
Ato shtrihen transgresivisht mbi substratin mé té vjetér té pérbéré nga
shkémbinj ofiolitiké ose triasiko-jurasiké karbonatiké. Seria stratigrafike
e kétyre depozitimeve pérbéhet nga disa cikle sedimentimi, qé ndér-
priten nga disa pushime stratigrafike. Né disa rajone peréndimore pre-
rjet kretake fillojné me depozitimet e titonianit, té cilat do ti trajtojmé
gjithashtu.

¢ Instituti i Studimeve dhe Projektimeve té Gjeologjisé Tirané.
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Njé transgresion i fugishém ndodhi né pjesén jugore té€ zonés Mir-
dita gjaté santonianit, i cili u shtri mbi depozitimet e barremian — ap-
tianit, mbi ato triasiko-jurasike (Mali i Thaté) ose mbi ultrabazikét (Za-
mblak, Pogradec, Prenjas). Né bazén e tij sentoniani fillon me horizon-
tin e hekur-nikelit (1) dhe mé ‘Sipr me gélqerorét me rudiste t€ facies
«Gosau». Nga fundi i kampanianit duhet t€ kemi pasur njé dalje tjetér
mbi uj&, me té cilén lidhet edhe formimi i boksiteve (Polis, Pogradec).
Depozitimet e kampanianit té vonshém dhe té mastrihtianit té hershém
mungojné né kété pjesé té Albanideve t& brendéshme. Kéto té dhéna
tregojné pér veprimin e fazés tektonike subhercinike.

Cikli i fundit i sedimentimit kretak (mastrihtian i voné-paleocen),
i zhvilluar né facien pelagjike, né pjesén e fundit té mastrihtianit dhe
paleocenit, karakterizohet nga zhvillimi i flishit (11,9). Nga lévizjet La-
ramike zona Mirdita péson pérséri njé ngritje té pérgjithéshme.

Mé pas vende vende gjaté eocenit e vende vende gjaté oligocenit,
zona Mirdita pérfshihet nga transgresionet detare qé dhané formimin
‘e molasave.
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Summary
SOME ASPECTS OF CRETACEOUS OF THE MIRDITA ZONE

The stratigraphy of Cretacecous of the Mirdita zone is summarily given khare.

Through the geotectonic evolution of this tectonic zone are evidenced sea tran-
sgressions during Tithonian-Berriasian, Barremian, Santonian and Upper Maestri-
chtian, which show for an activity of various orogenic phases.

Fig. 1. The Mirdita zone and the place where the sections have been investigated.
1. Peshtrik (Has); 2. Munellé; 3. Arrén; 4. Shéngjin; 5. Krej Luré; 6. Kur-
bnesh; 7. Rubik; 8. Polis; 9. Shpelld; 10. Pogradec; 11. Zemblak; 12. Voskop;
13. Shtyllé; 14. Radanj, Barmash, Novoselé.

Fig. 2. Correlation of the columns of the Cretaceous deposits of the Mirdita zone.
1. Gabbro; 2. Ultrabasic; 3. Effusive; 4. Quartz diorites; 5. Upper Triassic
limestones; 6. Limestones; 7. Marly limestones; 8. Microbrecciated limesto-
nes; 9. Conglomeratic limestones; 10. Brecciated limestones; 11. Dolomites;
12. Conglomerates: a. ophiolitic pebbles; b. limestone pebbles; 13. Sandstone;
14. Marls; 15. Chert lenses; 16. Iron ore; 17. Bauxite ore; 18. Rudists;
19. Chondrodonts; 20. Overthrust; 21. The line of transgression; 22. Titho-
nian-Berriasian transgression; 23. Barremian-Aptian transgression; 24. Se-
nonian {ransgression; 25. Maestrichtian transgression; 26. Oligocene trans-
gression; 27. Eocene transgression.
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Gicofiziké

VECORITE PETROFIZIKE TE MINERALIZIMIT TE
NIKELIT SULFUR DHE TE SHKEMBINJVE ULTRA-
BAZIKE TE MASIVIT TE BULQIZES DHE

PILINARD-RRESHENIT.

Piro Leka* Astrit Turku**

Béhet analijza petrofizike e kampionaturés té marré né vang-
burime e pérreth tyre, mbi bazén e pércaktimit té vetive fizike,
petrografike, mineralogjike si dhe té krahasimit statistikor e gra-
fik té tyre. Studimi géndron né gjetjen e pérdorimit sa mé té
gjeré té vegorive fizike qé lidhen me mineralizimin, pér té ndih-
muar né rritjen e efektivitetit té punimeve gjeofizike.

HYRJE

Né inlerpetimin gjeologjik té materialeve gjeofizike éshté e nevoj-
shme té ndértohet modeli gjeologjik: térésia e pérfytyrimeve mbi for-
mén, vendin, pérbérjen léndore dhe raportet e ndérsjelita té elementéve
€ ndértimit gjeologjik, té cilat materializohen né hartat dhe prerjet
gjeologjike. Nga modeli gjeologjik éshté lehté té kalojmé tek modeli fizik
gé i pérgjigjel atlij, né qofté se njohim shpérndarjen e viteve fizike té
mineralizimit dhe té shkémbinjve rrethues. Studimi i tyre shérben pér
té krijuar bazén teorike té pérdorimit té metodave gjeofizike pér
kérkim, né rastin konkret té mineralizimit té nikelit sulfur dhe jep
mund@ésité praktike pér interpretimin gjeologo-gjeofizik té rezultateve té
pérfituara. Njohja e vetive fizike té tipave té mineralizimit dhe té
llojeve shkémbore ultrabazike &shté domosdoshméri pér té siguruar
efektivitet té kénagshém té punimeve gjeofizike.

Studimi i kampioneve té marra né vendburime e pérreth tyre éshté
béré mbi bazén e pércaktimit té vetive fizike (m, g, Ir, Ii, %), té pércak-

* Ndérmarrja Gjeofizike né Tirané.
#: Ndérmarrja Gjcologjike né Tirané.
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4. — Pér té marré informacion té ploté né prerjet gjeologjike té rajo-
neve, krahas polarizueshmeérisé elektrike dhe parametrave magne-
tike, duhet té shirytézohen edhe interpretimet cilésore e sasiore té
lakoreve té «@g».
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Summary

PETROPHYSICAL STUDY OF THE NICKEL-SULFIDE MINERALIZATION
AND ITS ULTRABASIC — BEARING ROCKS

For the geological interpretation of geophysical data it is necessary to construct
the geological model, from which it is casy to pass to the respective physical model,
provided the distribution of physical features of mineralization and surrounding
rocks is known. The recognation of physical features of various types of the nickel-
sulfide mineralization and of ultrabasic rocky sorts in the studied regions is
indispensabile for a satisfactory effectiveness of geophysical works. On the basis of
the petrophysical analysis of the samples collected in ore deposits and thereby, their
physical, petrographical and, mineralogical features as well as of their statistical
and graphical comparison the following conclusions have been reached:

1. In general, the nickel sulfide mineralization is distinguished from the sur-
rounding rocks by the parameters of the electric polarization and less, so by the
magnetic predisposition and specific electric durability. Parallel with. the sulfide
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minerals the oxide ones influence the increase of the values of physical parameters.

They are especially conditioned by the setting of secondary oxid in rocky mass.

2. Magnetometry must be used parallel with the method of provoking polari-
zation for the direct prospecting of mineralization and, aparat from the intensity
and dimensions of gained geophysical anomalies in the ultrabasic environment, the
anomalies linked  with the geological conditions and geochemical anomalies of Cu
and Ni elements must be evaluated in the first place.

3. During the geological — geophysical interpretation, besides the electric
polarization and magnetic parameters, the specific eleciric durability must be used
as well.

Fig. 1. Geological scheme of the region
A. Northern part of the Bulgiza ultrabasic massif.

B. Pilinardé — Rréshen ultrabasic massif

1. Neogene deposits; 2. Argillic — Clastic pack; 3. Gabbros; 4. Dunites;
5. Harzburgites; 6. Transformed ultrabasic rocks; 7. Diabased; 8. Contact:
a) gradual; b) transgressive; 9. Tectonics; 10. The region of the geophysical
works.

Fig. 2. Histograme of the distribution of the values of electric polarization of the
various rocky soris and mineralization.

1. Dunites; 2. Harzburgites; 3. Pyroxenites; 4. Serpentine — amphibole — chlo-
ritic: 6. serpeniine — amphibolitic; 7: Troctolites: 8: Gabbros: 9. Diabases;
10. Mineralization; 11. Summarized histograme.

TFig. 3. Histogrames of the distribion of the values of redisual, inducted magnetism
(I3, Ir) of parameler @ of the magnetic predisposity (x) of the various rocky
sorts and mineralization.

1. Dunites; 2. Pyroxenites; 3. Harzburgites; 4. Serpentine amphibole — chlo-
ritic; 5. Mineralization; 6. Summarized histograme.

Fig. 4. Dependence of the electric polarization on the magnetic predisposity and
specific electric durability.

Fig. 5. Curves of m, according to parametric calculations with microschemes in
mineral zone and outside it (gallery nr. 1). AB=0.6 m Ceniler 55 m and
24.2 m.

1. Pyroxenites; 2. Dark pyroxenites with sulfides; 3. Sample.

Fig. 6. Dependence of the electric polarization on the Contents of nickel sulfide,
according to chemical-phaseous analyses.

Fig. 7. Curves of m. p. x according to parametric calculations through the axis of
drillings nr. 3 and 12.

1. Dunites; 2. Tectonics; 3. Mineral body; Mineral zone.
Microphoto 1. Netty siructure of magnetite with pentlandite and chromespinel (po-
lished section 29: 1=109%; p=4013 omm; x = 500x10—6 CGS.
Without analyzer, magnified x 20).

Microphoto 2. Magnelite veinlets which intersect and replace the pentlandite and
other sulfides (polished section 51: M= 419%,; p =400 omm; Ii =976 x
x 10— CGS; Ir =776 x 10—6 CGS; Q = 0.08. Without analyzer, mag-
nified x 62.5).

Microphoto 3. Sulfides (pyrrhotite, pentlendite) with netty texture (polished section
48: M =314%, p=150 omm; li=2847x10—-6 CGS, Ir=269 x 1006
CGS; Q=0.31. Without analyzer, magnified x 20).

Microphoto 4. Intensively serpentinized dunite with thin secondary magnetite frac-
ture (1) which pass to secondary hematite (2) (thin section 8; =
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Microphoto 5.

Microphoto 6.
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= 6.8%; p ="7550 omm; x =120 x 10—6 CGS. Without analyzer, magni-
fied x20).

Contact: 1. Intensively serpentinized dunite; 2. Serpentinite (thin
section 106: = 35%; p= 163 omm; x==3000 x 10—6 CGS. Without
analyzer, magnified x 20).

Chrysolitic serpentinite with the accumulations and secondary magne-
tite ash (thin section 5: 71 ==13.1%, p=2020 omm, Ii= 1129 x 10-6
CGS; Ir=1072 x 106 CGS; Q =0.94. Without analyzer, magnified

x 20).
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NDIKIMI I KONTAKTEVE MIDIS SHKEMBINJVE ME
AFTESI POLARIZUESE TE NDRYSHME NE REZULTA-
TET E KERKIMEVE ELEKTROMETRIKE ME METODEN

E POLARIZIMIT TE PROVOKUAR

Alfred Frashéri*

Trajtohet problemi i anomalive té polarizimit té provaokuar
mbi kontaktet midis shkémbinjve me aftési polarizuese té pabara-
barté. Jepen algoritmet pér pérliogaritjen e anomalive sintetike
mbi kontaktet me pérvijézim gjeometrik té ndryshém, mbi ba-
zén e té cilave jané hartuar programet standarte né gjuhén bazik.

HYRJE

Praktika e kérkimit {& xeheroréve té kromit, té bakrit etj, ndeshet
edhe me rastin kur trupat xcheroré ndodhen né aférsi ose né kontaktin
midis shkémbinjve me aftési polarizueshmérie té provokuar té pabara-
barté, si¢ jané pér shembull serpentinitet, harcburgitet dhe dunitet e
freskéta. Mbi kéto kontakte ekziston anomali e polarizimit té provokuar,
ecila mbivendoset tek anomalia e shkaktuar nga trupi xeheror e deformon
até dhe formohen anomali té pérbéré. Pér & gjykuar mbi praniné e ano-
malisé gé lidhet me trupin xeheror éshté mjaft e nevojshme té zbérthe-
het anomalia e pérbéré. Pér té béré kété deshifrim, duhet té njihet pér-
vijézimi dhe intensiteti 1 anomalive té shkaktuara nga kontakti.

Nisur nga vlera praktike e studimit i¢ kétij problemi, pak té njohur
edhe né literaturén tekniko-shkencore qé kemi, ndértuam dy algoritma
pér llogaritjen e anomalisé sé polarizimit t& provokuar mbi kontakt, pér
dy raste, s¢ pari, kur ai éshté vertikal, zhvishet né sipérfagen e tokés,
ndan shkémbinjlé me rezistencé elelekirike specifike dhe me polari-
zueshméri té ndryshme dhe kur profilimi kryhet me skemén e gradientit
{é mesém ose trielektrodéshe té hapur térthor kontaktit. Rasti i dyté i
takon kontaktit né trajté gjeometrike té ¢farédoshme, gé ndan shkémbinj

* Fakulteti 1 Gjeologjisé dhe i Minierave né UT «ENVER HOXHAx.
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Summary

THE INFLUENCE OF THE CONTACTS AMONG THE ROCKS WITH DIFFERENT
POLARIZATION ABILITY ON THE RESULTS OF ELECTROMETRIC
RESEARCHES WITH THE PROVOKING POLARIZATION METHOD.

This article gives the ways followed for the construction of two algorhythmes
for the calculation of the anomalies of the provoking polarization along ithe
contacts between the rocks with different polarization. One algorythm serves for
the geoelectric model of the flat vertical contact and is based on the equation of
Siegel for three electrode scheme AMN, B 5 ~g.

A A
V — nn . apz
A= sl s
M2 ap;
for the scheme of the mean gradient has been determined:
A A B B
AB M " Pa +Pny 2

1
: 4P -pd

whre: -q:, 1]'2’, p,;", p? are the coefficients of the provoking polarization and the

apparent sepcific electric durability calculated in the schemes AMN and BNM,
respectively.

Ny, Ny Py, Py — are the provoking polarization and specific electric durabilities
of the rocks at both sides of the contact.

P= K,/Kp— the ratio of the geometric coefficient schemes,

The second algorhythm has been constructed for the case of the contacts among
the rocks with different polarization and equal electric durability, whatever geo-
metric shape and situated in the zones with mountainous relief. The effect of
the provoking polarization has been determined by the following equation:
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| au
Vpp—C I—R W ds
S

Where: C = 7)/{x — The predisposition of the polarization of environment.
R — the distance from the knosts of the last element up to the observation
centre.
S — the surface which limits the volume of the environment subjected to
polarization, which is interpreted to corresponds to the field of electric
load distributed with density C - ag on the surface B.
The solution of this problem has been accomplisned with methods of terminal
elements.
The programs with the basic tongue for the calculation by wmicroordinators
have been compiled for these two algorlythmes.

" The article analyses the results of numerous modellings. It reaches the conclu-
sion that the anomaly of the provoking polarization with the configuration and
araplitude which depend on the geometrical shape of the contact, on the contrast of
electric features of rocks at both sides, on the sort of the electrometric scheme used
for the observation and on its position in respect to the contact are fixed on the
contacts between the rocks with different polarization. The polarized environments
have lateral jnfluence also on the results of the electric sounding of provoking
pelarization, even in relatively large distances. The grade of this influence has
been determined by the ratio of the length of the scheme to the distance Irom
the contact and its extention.
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Juxhinieri gjeolegjike

DISA TIPARE TE KARSTIT NE SHOIPERI
Lili Dhame*

Jepen disa nga tiparet e zhvillimit dhe té pérhapjes sé karstit
népérmjet vierésimit té paleokarstit dhe té karstit té ri né zonat
strukturoro-faciale t¢ vendit toné. Njohja e ngjarjeve kryesore
karstike dhe rajonizimi pérgjithésues karstik i truallit té R.P.S. té
Shqipérisé, mund té shérbejné si bazé pér orientimin e studi-
meve komplekse gjeologo-inxhinierike & veprave hidroteknike,
qé ndértohen mbi shkémbinjté e tretshém karbonatiké dhe evapo-
ritiké.

Né rajonizimet e rruzullit tokésor mbi karstin, Shqipéria ndodhet né
brezin mesdhetar me karst shumé té zhvilluar (G). Shkémbinjté e ftret-
shém karbonatiké dhe sulfatiké zené njé sipérfage 1é madhe. Gélgerorét
dhe dolomitet — 7270 km? ose 25.5%, té sipérfages dhe gipset 280 km?*
ose 1% & gjithé sipérfages sé vendit (fig. 1).

Pavarésisht se shkémbinjté e ndryshém karstiké, nuk pérfshihen né
mineralet kryesore té dobishme, studimi dhe njohja e cilésive té tyre
ka réndési praktike dhe teorike pér vendin toné, mbasi ata shfrytézohen
pér disa géllime té ndryshme:

1. Jané shkémbinj kryesoré naftémbajtés;

2. Shérbejné si materiale ndértimi dhe pérmbajné minerale t& ngurté,
1& dobishme pér ekonominé e vendit tong;

3. Burimet ujore {é vendit toné gjénden kryesisht né kéta shkémbinj,

4, Pérbéjné mjediset e proceseve dhe dukurive karstike,

5. Népér luginat lumore formojné dhe gryka té ngushta, té pérshtat-
shme pér ndértimin e hidrocentraleve,

6. XKrijojné panoramén malore t¢ Shqipérisé.

Pér ¢do rast té studimeve dhe vlerésimeve inxhinierike {& dukurive

* Ndérmarrja Gjeologji-Gjeodezi né Tirané
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4. Njoh]a e ngjarjeve kryesore karstike dhe raJon1z1m1 peérgjithésues
karstik i truallit té& R.P.S.SH. shérbejné si bazé pér orientimin dhe pro-
jektimin e punimeve té studimiit kompleks gjeologo-inxhinierik t& ujé-
mbledhésave gé ndértohen pér prodhimin e energjisé elektrike, pér uji-
tjet né bujgési dhe pér {furnizimin me ujé té gendrave industriale t€
vendit toné.
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Summary
SOME FEATURES OF THE KARST IN ALBANIA

Albania belongs to the mediterranean belt with a most developed karst.

The dissolved carbonaceous and sulfatic rocks occupy a vast surface in the
territory of the PSR of Albania: limestones and dolomites — 7270 km? or 28.5%, of
the surface and gypsum — 280 k2 or 19 of the surface of our country.

The study and recognition of the processes and karstic phenomena are impor-
tant tasks for our geologists and the geological — engineering service of our country.

As nll the processes of the inner and outer dinamics of the geological develop-
ment of the Earth's crust in general, the processes and karstic phenomena have
their history of development.

All the karstic activity in the structural-facial zones of Albania is divided in
paleokarst and the activity of new karst. The karstic activity during the geological
periods older then the age of the karstic systems linked with the contemporaneous
hydrographic network belongs to paleokarst. The new karst belongs in general to
Plio — Quaternary.

During the history of the geological development of Albania, through the
entire structural — {acial zones there have been distinguished 11 main karstic
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events, of which the most important are:

— The 5th karstic event linked with the orogenic phase of the Jurassic — Cre-
taceous boundary (Mirdita, Korabi and Gashi zones).

— The 8tk karstic event linked with the orogenic phase of Paleocene — Eocene
(Sazani, Kruja, Mirdita, Korabi and Gashi zones).

— The 10th karstic event linked with the orogenic phase of the Oligocene (Kru-
ja, Krasta-Cukali, Mirdita, Alps of Albania zones).

The determination in space and time of the boundary hetween paleokarst and
new karst is difficult.

Two main genetic groups of new karst can be distinguished among all struc-

tures and carbonaceous massifs of Albania. Type A. Represents all karstic pheno-
mena of the slopes of yalleys of the rivers and torrents, which interesect carbona-
ceous structures, where the draining of their under-ground waters in linked with
the motion of the base of erosion of that river or torrent.
Type B. Represents all the karstic phenomena of the mountainous carbonaceous
slopes, where the draining of their underground waters is linked with the relations
of k~rstic rocks with non karstic ones, in general above the level of the existent base
of crosion.

The authentic karstic activity of new karstin Albaniain general, is of a low order
and has small influence in the evaluation of karstic zones for hydrotechnic works.

The generalized karstic regionalization of the territory of PSR of Albania is
made on the basis of the following criteria:

1. The features of the paleogeographical development during the phases of

tectogenesis through individual structural — facial zones.
2. The distinction of the limestone facies in relation to their schistous and chert
contents.

3. The geomorphological features conditioned by the forms and structures expo-
sed to physical — geological agents.
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Probleme matodike

PERPUNIMI I TE DHENAVE TE SHPIMIT TE PUSEVE
ME ANEN E STATISTIKES MATEMATIKE

— Ramadan Pérhati,* Agron Spahiu**

Béhet vlerésimi statistikor i treguesve té shpimit té puseve.
Jepet metoda e statistikés matematike pér té béré vlerésimin e té
dhénave qé pérftohen gjaté shpimit pér té rritur cilésiné e eks-
perimentimeve dhe té projektimeve gjeologjike me efektivitet mé
té lartd.

ANALIZA E TE DHENAVE STATISTIKORE TE SHPIMIT TE PUSEVE

Materiali bazé fillestar qé do 1é shérbejé pér tu studjuar dhe pér-
gjithésuar né teknologjiné e shpimit jané té dhénat statistikore té puseve
té shpuara, 1€ nxjerra nga raportet ditore t&¢ punés sé brigadés, nga librat
e shpimit, diagramat e indikatorit hidraulik t& peshés dhe nga aparatet
e tjera vetérregjistruese, nga prerja faktike gjeologjike, nga profili i pu-
sit, duke theksuar kéndet zenitale, azimutale e 1é rénies té shtresave,
metodén e shpimit, kompletimel e pjesés sé poshtme té instrumentit té
shpimit, ndérlikimet gjeologo — tektonike 1€ hasura dhe vrojtime té
tjera. Materiali fillestar duhet t& grumbullohet vegmas pér sejcilin vend-
burim. Duke studiuar kushtet e shpimit, e gjithé prerja gjeologjike nda-
het n&é disa intervale gé kané litologji formacionesh, veti mekanike e
kushte formimi {¢é njéjta. Pérkundrejt gdo suite vendosen né tabela i&
veganta treguesit tekniké té punés sé daltés, regjimi teknologjik i shpimit
parametrat e vetité reologjike {é léngut larés. Né tabela té tjera, po pér
té njéjtat prerje, jepen dhe t¢ dhéna pér avarité e ndérlikimet gjeo-
logo — teknike, redifikimet né progesin' e uljes sé instrumentit, zgjerimet
gjaté shpimit e tjera vrojtime.

Mbi bazén e kétyre té dhénave statistikore t¢é puseve té shpuara pér-
caktohen:

1. Me cilat dalta dhe kompletime instrumentash shpimi dhe pér cilat

* Ndérmarrja Gjeologjike né Shkodér
#* Instituti i Teknologjisé sé Naftés né Patos
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Summary

THE ELABORATION OF DATA OF WELL DRILLINGS OF THE
MATEMATICAL STATISTICS

The statistical evaluation of the indicators of well drillings has been made.
This article treates the method of mathematical statistics for the evaluation of data
obtained during drilling, for the calculation of the quality of the experimentation
and projection. By means of examples we have shown the way to calculate the
main statistical indicators such as the arithmetical mean, average error, the limit
value, the determination of necessary number of experimentation during the well
drillings etc.

Fig. 1. The graph of dependance I = f (h)
Fig. 2. The distribution of the metres for used chisel.
Fig. 3. Histograme of distribution of the chisels with time.





