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G1�otogji 

Fragmente tektonike te gelqeroreve te triasikut 
te siperm ne rajonin e Bilishtit dhe lidhja e mineralizimit 

lateritik me to · 

- Ismail Molla*, Perikli Jani**

Horizonti i njehesuar f.ragmentar i blloqeve gelqerore ne sektoret 
Bilisht, Bitincke, Tren-Zagradec argumentohet per here te pare me 
faune si i triasikut te siperm. Blloqet gelqerore trajtohen si fragmente 
tektonike te mbihedhura gjate ltohes mastril.:tian-paleocenike te ,posht­
me e te mbulua.ra nga depozitimet e eocenit te mesem. iDokumentohet 
prnnia e dy niveleve te prodhimeve te tjeterimeve lateritike dhe per-
spektiva e tyre ne kete rajon. 

HYRJ E 

\ 

Ne kuadrin e studimit te prodhimeve te tjeterimeve laterike ne pje­
sen jug-0re te zones se Mi.rdites, qysh ne sezonin fushor te vitit 1983, 
duke vleresuar 'blloqet gelqe'rore te Bi'tincke-Trenit, si nje nyje proble­
matike per zgjidhjen e ecurise se zhvillimit gjeologjik krahinor dhe, li­
dhur me te, dhe te prodhimeve te tjeterimeve lateritike ne kete · raj on, 
u ribene edhe disa prerje litologo-stratigrafike ne sektoret e Trernit, Za­
gradecit e Bitinckes. Duke percaktuar moshen e tyre, saktesohen me tej 
njohja per ndertimin gjeologjik te vendburimit te Bilishtit, kushtet e 
formimit dhe te ndodhjes se x:eheroriZii.mit te nik:el.-silikatit e te he­
kur-nikelit, si dhe marredhenia e pllakes karbonatike te triasikut te 
siperm me bllokun_ ofiolitik lindor. 

1- VltSHTRIM I SHKURTER PER NDERTIMIN G.TEOLOGJIK

. Rajoni i Bilishtit ben pjese ne kendin me juglindor te zones se Mir­
dites (fig. 1) . 

.. Fakuiteti i Gjeologjise dhe i Minierave i Universitetit te Tiranes ,,Enµ.er Hoxha ... 
•• Ndermarrja Gjeologjike e Kor�es.
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2 - Fragmentet e gelqeroreve te triasiikut te sipj!rm jane vendosur 
tektonikisht mbi shkembinjte ultrabazike te tjeter"i.far, me rrafshe te 
buta e_ gati horizon tale; Ato trajtohen si fragmente tektonike te ballit te 
mbihedhjes se pllakes kar-bonatike lindore triasike te siperme te levizura 
ne mastriktian - paleocen te poshtem e· te mbuluara nga depozitimet e 
eocenit te mesem. 

3 - Ne rajonin e Bilishtit, gjate kretakut te siperm deri ne eocen 
te mesem, dokumentohen qarte dhe ne menyre te dukshme dy nivele te 
tjeterimit lateritik: Ai i senomanianit (pas senomanianit te poshtem, deri 
ne senomanian te siperm)', i perfaqesuar me pjesen e poshtme te pro­
dhimeve te tjeterimit lateritik (zona e karbonatizuar dhe, vende-vende> 

e silicizuar), e cila eshte zene nga siperfaqja e horizontit fragmentar· 
gelqeror te triasikut te siperm; niveli me i ri, me prodhime te tjeteri­
mit lateritik, i paleocenit te siperm-eocenit te poshtem (xeherorizimi i 
nikel-silikatit dhe ai i hekur-nikelit ne Bitincke), qe mbulohen nga de-
pozitimet e eocenit te mesem. 

4 - Siperfaqja ultrabazike e tjeteruar, qe sherben si nenshtroje 
, e fragmenteve tektonike te horizontit gelqeror, eshte pa perspektive per 
mineralizim te nikel-silikatit dhe te hekur-nikelit te nivelit te tjeterimit 
senomanian (pas senomanianit te poshtem). 

5 - Perspektiva e xeherorizimit, qe ndeshet ne sektorin e Bilishtit, 
lidhet me prodhimet e tjeterimit lateritik te nivelit te ri te paleocenit te 

· siperm - eocenit te poshtem, qe jane zhvilluar ne shkembinjte ultraba­
zike te bllokut lindor ofiolitik . te pazene nga fragmentet tektonike te
triasikut te siperm. Ajo eshte e lidhur gjithashtu edhe me zhvendosjen
e prodhimeve te tjeterimit lateritik te ri mbi siperfaqen e horizontit
fragmentar te gelqeroreve te tr�asikut te siperm, me ndryshime cile­
sore nga perendimi per ne lindje.
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Sum mary 

Uppet 1'riassic limestone tectonic fragments from the Bilishti reaion a11d the

relation of the la.teritic mineralization to them 

The faunal argumentation of the fragmental horizon o{ the limestone blocks 
from the Bilishti region is given here. The spatial position of these Upper Trias­
sic blocks in the geological environment is presented as well. They are tectonic­
ally set, with almost horizontal planes, above the serpentinized Middle- -
Upper Jurassic ultrabasic rocks. These rocks are strongly altered (carbonatized 
and silicized) and of tipycal netty texture. The Eocenic d•eposits overlie these 
fragmental Upper Triassic limestones. These limstone blocks are considered as 
tectonic fragments of the front of the overthrust of the eastern carbonaceous plate 
above the altered ultrabasic rocks before th.e Middle Eocene; during the period -of 
the tectonic deformations in compression, through the Laramie phase of the Mae­
strich tian-Lower Paleocene age. The amplitude of the emplacement is 4-5 km and 
more. Such emplacement of the Upper Triassic masses is observed also In the 
Katiel-Domosdove-Skroske region. 

The relation of the Upper Triassic fragments with the lateritic alteration pro­
ductions are clarified here too. Two following leviels of the laleritic alteration are 
evidenced: the Cenomanian level (after Lower Cenomanian to Upper Cenomanian), 
r�resented by the lower part of the lateritic alteration productions with altered 
ultrabasic roclcs (the carbonatized zone and, in parts, silicized one), which is set 
under the fragmental horizon of the limestone blocks and, the later level, that of 
Upper Paleocene-Lower Eocene, J'epresented by the lateritio altered productions 
(the nickel silicate and iron-nickel ores in Bitincka). The perspective of these two 
levels are gi�en here as well. 
Fig. 1: The geo1.ogicai scheme of tlie BiLishti region

l. The sandstones and argillas of N
1

; 2. The argillic and conglomeratic li­
mestones of Pg;; 3. The limestones of T�; 4. Serpentinized ulirabasic rocks;
5. Faults.

Fig. 2: The Litho1ogica1-stratigraphica.1 section of Treni

A. The altered serpentinites, which, in the apper part are most carbonatized
and partially silicized and of n.etty textut,e; B. 5-6 m elastic limestones sa­
turated �ith iron are encountered firstly; ihe microsparitic, intrapelmicritic
and micritic limestones follow over it. Trochammina alpina, Textulariidae,
Ostracoda etc. ave determined; C. The marly limestones, sandstones and
rarely conglomerate intercalations; the lenses of the Al203 iron ores are
encountered in the floor.
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Fig. 3: The Zagradeci litological-stratigraphical section 
A. The altered serpentinites with the view of the alteration core, with
netty-porous texture; B. The elastic limestones are encountered at first,
which at the contact with serpentinites have irony matter; the mainly micri­
tic, g,rey, grey-white to reddish limestones follow over them. Glomospirella
friedly, Ophthalmidium sp., etc. are found; C. The mal'ly limestone with any
conglomerate belt.

Fig. 4. The Bitincka litological stratigraphical section 
A. The most altered serp�ntinites, much carbonatized, less silicized and of 
netty texture; B. The elastic limestones with carbonaceous-irony cement,
which above passes to the grey, grey-white limestones; C. The iron-nickeli­
ferous ore in the basement; the marly limestones, sandstones and any con­
glomer.atic belt follow over it.

Fig. 5. The correlation of the Limestone blocks in Bitincke-Tren.

1. The serpentini�ed ultra.basic rocks; 2. The Upper Triassic limestone
blocks; 3. The Eocenic argillaceous limestones; 4. The Middle Eocenic con­
glomeratic limestones; 5. The tectonic setting; 6. The altered serpentinites
(carbonatized and partially silicized); 7. The productions of the lateritic
alteration above the Upper Triassic limestones.

Fig. 6: The contact of the lateritic alteration productions of the Upper Paleocene· -
Loer Eocene with the fronts of the tectonic blocks of the Upper Trias­

sic. 

1. The serpentinized,ultrabasic rocks; 2. The altered serpentinites (carbona­
tized and silicized); 3. The nickel-silicate ores; 4. The iron-nickel ores;
5. The tectonic setting; 6. The marly limootones of· the Middle Eocene; 7. 
The Middle Eocene conglomeratic limestones. Microphoto 1. Biopelmicritic

limestones with Trochammina alpina Kristan-Tollman (at the center). Up­

per Triassic. The section of Treni, thin section nr. 403, magnified x 60.
Microphoto 2. Biomicritic limestone with Glomospirella friedli Kristan-Tollman (at

the center); Upper Triassic. The section of Zagradeci
J 

thin section nr. 434/1, 
magnified x 60. 

Microphoto 3. Biomicritic limestones with Codiaceae. Upper Triassic. The section Jf 
Zagradeci, thin section nr. 434/2, magnified x 60. 

Res ume 

Fragments tectoniques des calcaires du triasique superieure dans la region 
de Bilisbt et la co,!relation de la mineralisation 

lateritiQ.ue avec eux 

Dans la region de Bilisht on. rencontre des affleurements de calcaires du trias 
superieur qui recouvrent tectoniquement les roches ultrabasiques serpentinises du 
jurassique moyen et superieur. Ces roches sont tres alter-es (carbonatises et sili­
cifies) a texture de ta.mis. Les calcaires triasiques sont recouverts par les d�pots de 
l'eocene moyene. 

Ces blocs sont consideres comme des fragments tectoniques du front de chevau­
chement de la plaque carbonatique orientale sur les r9ches ultrabasiques alterees, 
avant l'eocene moyen, probablement, pendant la periode de defo1:mation tectonique 
en compression dans le phase orogenique laramienne (mastrihtien-paleocene). 
L'amplitude· de deplacement est plus de 4-5 l<m. Un tel deplacement des masses 



Fragmente tektonike te gelqel'Ol'eve l:e iri.asikut te slperm ne t'ajonin e Bilishtilt 17

calcail'e:. du trias superieul' est ainsi veri!ie �ns la region de Katiel-Domosdove­
Skroske. 

On parle aussi des .relations entl'e les fragments tectoniques des calcaires du 
trias superieu1· et des pl'Oduits de l'alteration lateritique. On met en evidence 
deux nive�u lateritiques: Le ni_veau du cenomanien, est represente par la partie 
inferieure des produits de !'alteration avec de� roches ultrabasiques alteres (zone 
carbonatisee et silicifiee). Ce niveau est recouvert par les blocs tectoniques des cal­
caires du trias; le deuxieme niveau, plus Jeune, de paleocene superieur - eocene in­
ferieur, est represenie par des laterites (minerais du nickel silicate et fero-nickel de 
Bi tinclce). 
Fig. 1: Scheme gcologique de la region de Bilisht.

1 - Gres et argilcs du neogcne; 2 - calcaires argilcu.'< et calcaires 
conglomeratiques de l'eocene; 3 - calcaires du trias superieur; 4 - roches 
ultrabasiques serpentinisees; 5 - accidents tectoniques. 

Fig. 2: Coupe lithologo-stratigraplliquc de Tren. 
A - Serpentinites alterees, tres carbonatisees et partiellement silicifiees 

a texture de ta mis; B - calcail'e� detl'i tiques (5-6 m) fereux et calcaires 
microsparitiques, intrapelmicritiques et micritiques avec Trochammina a1pi­
na, Textulari.dae, Nodosaridae, Ostracodae, Orinoidae; C - intet'calations 
calcaires marneuses, gres et rarement conglomerates; au mur-des lentilles 
de minerais fereux riches en Al203 . 

Fig. 3: Coupe lithologo-stratigraphiquc de· Zagradec. 
A - Serpentines alterees de la croute d'alteration a texture reticulaire-po­
reuse; B - bloc de calcaire detritique, a materiel fereux au contact avec 
des serpentines; au dessus; calcalres essenticllement micdtiques gris, gris­
blanc allant jusqu'au rose a Gtomospirella friedli, Ophthatmidium, atgues 
Codiacea, Nodosaridae; C - calcaires marneux a banes de aglomerats. 

Fig. 4: Coupe li'.'thologo-straUgrapbique de Bitincke. 
A - Serpentinites tres alterees, carbonatisees et silici!lees a texture re­

tlculaire; B - calcaires detritiques a ciment carbonato-fereux et calcaires 
gris, gris blancs; C - minerais de fero-nickel, au dessus calcaires marneux, 
gt·es a intercalation de conglomerats. 

Fig. 5: Correlation des blocs de calcaircs de Bitincke-Tren. 
l - Roc;hes ultrabasiques serpentinisees; 2 - blocs calcaires du trias 

supedeur; 3 - calcaire pelitique d'eocene moyen; 4 - calcaires conglome­
ratiques d'ocene moyen; 5 - mise en place tectonique; 6 - serpentinites 
alteres (carbonatisees, partiellement silic.ifiees); 7 - produits de !'alteration 
lat{!ritique sur les blocs des calcaires du trias superieur. 

Fig. 0: Co!!,tact cntre les latcrites du palcoccne supcrieur - eocene inferieur les 
blocs tectoniques des calcaires du trias supcricur. 

1 - Roches ultrabasiques serpentinisees; 2 - serpentines alteres (car­
bonatisees et silicifiees); 3 - minerais de nickel et de nickel-silicate; 4 -
minerais de fero-nickel; 5 - contact tectonique; - 6 calcaires parneux de 
l'eocene mo yen; 7 - calcaires conglomeratique de l'eocene moyenne . 

Photo 1: Calcaircs biopelmicritique a Trochammina alpina (au centre). Trias su­
perieur. Coupe de Tren, lamme mince -403, agrand. 60 x. 

Photo 2: Calcaircs biomicritiqucs a. Glomospirella friedli (!:'-u centre). Trias supe-
rieur. Coupe de Zagradec, lamme m1 cBil��f.b affed, 60 x. 

1 1 r. r I} 
Photo 3: Calcaires biomicritiqucs a algcs co ac 1 • L.frds suf,criC:ur. Coupe .de 2\ -gradec, lamme mince 434/2, agrand. 6 i x.   

2 - Buletini Shkencave Gjeologjike 2 
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TE DHENA MIKROFACIALE E MOSHORE PER 
SHKEMBINJTE KARBONATIKE TE TA VlANIT TE KORES 

SE TJETERIMIT NE VENDBURIMET E NIKEL-SILIKATIT 
TRULL-SURROJ DHE MAMEZ (KUKES) 

- Hamit Noka• -

Pasi flitet per ndertimin gjeologjik te rajonit te studiuar, jepen te 

dhena mikrofaciale e moshore per shkembinjte tavanore te kor,es se tje­

terimit dhe perfu!)dimet e arritura nga tl'ajtimi i ketij problemi. 

HYRJE 

Ndonese per koren e tjeterimit, qe ndodhet ne rrethin e Kukesit, 
eshte folur mjaft (3, 4, 5, 6,7) per v<=te shkembinjte barkonatike, te cilet 
sherbejne si tavan i kesaj kore, eshte shkruar shume' pak. Edhe me pare 
eshte menduar se keta shkembinj i tak,ojne kretakut te poshtem (barre­
mianit dhe aptian-albianit), duke u mbeshtetur edhe ne nje prerje te

here ne fshatin Brut, ne te cilen jepen disa nga mikrofaunat me karak­
teristike te percaktuara: Orbitolina lenticularis, 0. 1:onoidea, 0. discoidea, 
Salpingoporella dinarica, Coscinolina sp., Miliolidae etj. Nga pu­
nimet e kerkim-zbulimit te kryera ve!;anerisht pas vitit 197p e deri me 
sot (3, 4, 5, 6) ne vendburimet e nikel-silikatit T;rull-Surroj dhe Mamez, 
si dhe nga disa punime te tjera te kerkim-revizionimit te kryera ne shfa­
qjet miinen\fo.(te kores se tjeterimit ne «Gryken e Drinit te Bar.dhe.>�, 
jane perfituar te dhena te reja mikrofaunistike dhe, mikrofaciale per 
shkembinjte karbonatike te tavanit.' 

PAK FJALE PER NDERTIMIN GJEOLOGJIK TE KORES 
SE T JETERIMIT 

Ne rrethin e' Kukesit kora e tjeterimit ka nje perhapje mjaft te 
gjere. Sheshet e zhvillimit te saj, ndonese me nderprerje, i ndeshim gjate 
nje brezi, qe shtrihet nga jugperendimi per ne verilindje dhe konkretisht 

•· Miniera e Bakrit ne Gjegjan, ·Ku.kes. 
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kufijve tane shtEterore, mungojne plotesisht (si Salpingoporella dinarica, 
S. cemi, Coptocampyladon fontis etj.).

c- Debarina hahonnerensis, qe takohet shpesh ne materialin tone,
ka perhapje nga barremiani, deri ne albian (perfshire). 

t- Format tipike te kretakut te siperm drejtpersedrejti mbi trupin
:xeheror mungojne plotesisht. 
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Mikrofoto 1 : Gelqeror mlkritik me dentrite hidroksidesh bekuri. 
Prerja e Trull-Surroit, Kukes. Shlifi nr. 84, pa analizator, zma­
dl:iuar 16 here. 
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Mikrofoto 10: Gelqeror biomikritik, mergelor, me fragmente rudistesh. Prerja e 
Trullit, Kukes. Shpimi 36, shlifi nr. 18, pa analizator, zmadhuar 
6 here. 

Summary 

The microfacial and age data of the carbonaceous rocks of the top of the weathered 

crust in the nickel-silicate ore deposits of Trull-Surroj and Mamez (Kuk es). 

On the geological construction as well as on the lithological, morphological, 
chemical, mineralogical and petrographical characteristics of this formation there 
exist alr<:!ady numerous studies: 

In this paper, the author makes an attempt to give a more complete frame on 
the microfacial construction of the carbonaceous top (up to 70 m thick) of the 
weathered crust. 

The contact between the productions of the weathel.'ed crust and the �arbo­
'tlaceous thickness in these ore deposits passes through the green argillaceous-aleuro­
litic microfacies.� 

The 30-40 m thick lower carbonaceous horizon named as transitory pack 
consist of much argillaceous marly rocks; much coal argillas and limestones. 
'The heterogenity of. this composition gives evidence on the unstable conditions of 
the sea with the tendency to 'make deeper and more stable. 

Above the 40 m thickness the lithology of these deposits makes more simplce 
·with the predominance of the s·ea facies of the marly biomicritic limestones.

The main microfacies distinguished here are as follows: 
1. The microfacies wiith orbitolinas, in the }evels 2, 1<5, 40 of the carbonaceo1.1.s
section. These deposits are of marly composition and of 0,3-0,5 m thick.
'2, The microfacies of coal shale composition, encountered at levels 2, 25, 30 m. Are
,of lensy construction and situated in the sandyaleurolitic deposits.
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3. The carbonaceous microfacies of grain-oolithic construction (in the high 72 m).
4. The microfacies of marly biomicritic limestones with Debarina hah�nerensis,
encountered in level 18-20 m of the carbonaceous section.
5. The microfacies of marly biomicritic limestones with Debarina hahonerensis,

Textulariella sp., Miliolidae, Valvulinidae, Cuneolina sp. etc., encountered in the
levels 18, 20, 35 m of the section.
6. The microfacies of the marly biomicritic limestones with Pseudocyclamina sp. etc.

Based on the micropaJ.eontological data, the age of these rocks results as of
the end of Lower Cretaceous (Aptian-Albian). 

Fig. 1: The litological-stratigraphical column of the carbonaceous top of the

weathered crust in the Trull-Surroj and Mamez ore deposits. 

1. Oolithic limestones; 2. The biomicritic mal"ly limestones; .3. The charo­
phytic-ostracodic limestones; 4. Dolomites; 5. Argillas; 6. Aleurolites; 7.
Sandstones; 8. The iron-argillaceous cherts; 9. The iron-nickeliferous ore;
10. Silicophytes; 11. The iprimary weathered crust; rn. Serpentinites; 13.
Charophytes, ostracods; 14. Orbitolinas; 15. The coal shale lenses,

Microphoto 1. The micritic limestones with dentrites of the irony hydroxides.

The Trull-Surroj section, Kukes, Thin section nr. 84, without analyser, 
magnified x 16. 

Microphoto 2. The dolopelmicrosparitic dolomite derived by · the dolomitization

of biomicl'itic limestone. 
The section of Mamzi, Kukes. Thin section nr. 83, without analyser, magni­
fied x 16. 

Microphoto 3. The charophytic biomicritic limestone. The section of Mamzi, Ku­
kes. Thin section nr. 61, without analyser, magnified x 21. 

Microphoto 4. The charophytic biomicritic limestone. The section of Mamzi, Kukes. 
Thin section nr. 6, without analyser, magnified x 21. 

Microphoto 5. The marly biomicritic limestone with small foraminifers: Miliolidae,.

Textulariidae, Debarina hahounerensis etc. The section of Mamzi, Kukes, 
Thin section nr. 10, without analyser, magnified x 21. 

Microphoto 6. The marly biomicritic limestone with benthic foraminifers: Debarina

hahounerensis, Moncharmontia sp .. -Textulariella sp., Textulariridae etc. The 
section of Mamzi, Kukes. Thin section nr. 11, without analyse1·, magnified 
x 21: 

Microphoto 7. The marly biomicritic limestone with orbitolinas. The section or 
Mamezi, Kukes. Thin section nr. 85, without analyser, magnified x 21. 

Microphoto 8. The marly biomicritic limestone w.ith orbitolinas. Thin section m. 85
,_ 

without analyser, magnified x 21. 

Microphoto 9. The marly biomicritic limestone with Pseudocyclammina sp. The 
section of Mamzi, Kukes, Thin section nr. 77, without analyser, magnified. 
x 53. 
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Microphoto 10. The ·marly biomicritic limestones with rudist fragments. The section 
of Trulli, Kukes. Thin section nr. 18, the drilling 36, wiilbout analyser, 
magnified x 6. 

Resume 

Microfacies ct age des roches carbonates du toit de la croute

latcritique du gisemcnt de fer-nickel du '1.'rull-Surroj-Mamze (Kukes) 

Dans cet article on donne un tableau plus complet et plus detaille du micro­
facies du toit des roches carbonates de la croute d'lateration, dont l'epaisseur va 
jusqu'a 70 m. 

Le contacte entre les laterites et Jes roches carbonates est represantre par un 
microfacies argilo-siliceux verdatre. 

Le niveau carbonate inferieur a une epaisseur de 30-40 m et se represente par 
des marnes, a.rgiles, silts, .schistes cha,rboneux et ca:lcaires. Leur textu�e temoigne en. 
!aveur d'un bassin mobile qui s'enfuit continnellement.

Plus haut, la Jithologie est plus simple. Le facies marin a calcaires biomicriti­
ques marneux y commence a dominer. 

On distingue les microfacies suivants: 
1 - Microfacies a calcaires marneux a orbitolinae d'une epaisseur de 0,3-

- 0,5 m. Il se trouve dans Jes niveaux 2 m, 1-5 m et 40 m.
2 - Microfacies iii schistes charboneux. Il se trouve dans Jes niveaux 2 m,

25 m et 30 m, sous forme de lentilles intercalees entre Jes gres et les silts. 
3 - Microfacies a carbonate a texture granuaire et oolitique. lI se trouve 

dans les niveau 72 m. 
4 - Microfacies a calcaires biomicritiques larneux a Debarinae hahonnerensi.:s

rencontre dans les niveaux 18 et 20 m. 
5 - Microfacies a calcaires biomlcritiques marneux a Debarinae hahonneren­

sis, Textulariella sp., MilioLidae sp., Valvolinidae, Cuneolinae etc. 
6 - Microfacies a calcaires compacts marneux a Pseudocuclamina.e sp. etc. 
L'age des roches carbonatees en se basant sur les donnees micropaleontologi­

ques, resulte du cretace inferieur (aptien-albien). 
Fig. 1: Coupe lithologo-stra.tigraphique du sommet des roches carbonates de la 

croute d'alteration da.ns le giscmcnt de 1'rull-Surroj et Mamze. 

1 - Calcaires oolitiques; 2 - calcafres biomicritiques marneux; 3 
calcai!"es charophytique-ostracodiques; 4 - dolomies; 5 - argiles; 6 - silt; 
7 - gres; 8 - siJ.ictes argilo-fer·reux; 9 - mi111erais de fer-nickel; 10 -

silicophyte; 11 - croute d'alteration; 12 - seL1pentinites; 13 - charophyte, 
ostracodae; 14 - orbitolinae; 15 - lentilles de schistes charboneux. 

Microphoto 1: Calcaires micritique a dentrites d'hydroxites ferreux. Coupe de 
· Trull-Surroj. Lamme mince nr. 84, sans analysateur. Agrand. 16 x.

Microphoto 2: Dolomies dolopelmicrosparitiques issues de la dolomitisation d'!.m 
catcaire biomicritique. Coupe de Mamze. Lamme mince nr. 83, 
sans analisateur. Agrand. 16 x. 

Microphoto 3: Calcaires biomicritiques harophytiques. Coupe de Mamze. Lamme 
mince nr. 61, sans analysateur, agrand. 21 x. 

Microphoto ·4: Calcaires biomicritiques harophytiques. Coupe de Mamze. Lamme 
mince nr. 6, sans analysateur, agrand. 21 x. 



32 H. Noka

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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Nodulet manganore ndermjet gelqeroreve pelagjike 
jurasike te Albanideve Lindore 

Minella ShaHo•, Alcks Vranaj .. 
Petro Kali .. -

.Jepen te dhena per vendosjen, morfologjine, ndertimin e brendshem 
dhe perberjen mineralog,jike e Jendore te noduleve manganore te ta­
kuara ndermjet gelqerol'eve pelagjilce jurasilce te Albanideve Lindore. 
Ato jane formuar nga liasi i mesem deri ne maim, te kushtezuara n�a 
dukw-ite hidrotermale. qe lidhen me hapjen oqeanike e me zhvillirnin 
e magmatizmit ofiolitik te Albanideve. 

HYRJE 

Ne literaturen bashkekohore po i kushtohet gjithnje e me shume 
vemendje studimit te noduleve manganore e hekurore-manganore fosile, 
ose te pellgjeve te sotme oqeanike (11, 12, 13. 14. 15, 16). Prania e no­
duleve manganore ne vendin tone eshte evidencuar ndermjet depoziti­
meve te kondensuara te jurasikut ne rajonin e Martaneshit (2, 5, 8), te 
Letmit dhe te Qafes se Helmit (2, 8) e ne malin e Sinanit (6) (shih fig. 1). 
Gjithashtu eshte vene ne dukje prania e mineralizimit te manganit ne 
trajte nderfutjesh ose vec;imesh thjerrzore-pseudoshtresore ndermjet sili­
coreve radiolaritik:e tc kreut te 9rerjes karbonatike triasiko-jurasike 
(1, 2. 7, 9. 10), ose te mbuleses sedimentare me te hershme te ofioliteve 
ne Mirditen Qendrore (4, 9, 10). 

Ne kuadrin e studimeve te kryera per magmatizmin ofiolitik te Al­
banideve (10), iu kushtua vemendje edhe studimit te mineralizimeve te 
manganit, duke kryer vrojtimeve plotesuese ne disa prerje te konden­
suara te gelqeroreve jurasike dhe ne silicoret radio1aritike te mbuleses se 
ofioliteve. 

I - VENDOSJA STRATIGRAFIKE E NODULEVE MANGANORE 
NE PRERJEN E SHI{EMBINJVE KARBONATIRE JURASIKE DHE E 
MINERALIZIMEVE TE MANGANIT NE SILICORET RADIOLARITIKE 

TE JURASJKUT 'l'E SIPERM 

a - Vendosja stratigrafikc c noduleve mang:.moi:e 

Nodulet manganore jane perqendruar zakonisht ne prerjet e kon­
densuara te gelqeroreve pelagjike jurasike, qe takohen drejtpersedrejti 

• Instituti i Studimeve dhe i Projektimeve te G;eologjise ne Tirane.
** Fakultcti i Gjeologjise dhe i Minierave i Universitetit te Tiranes «Enver

Hoxha". 
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duleve manganore, krahas edhe me nivelet e siperme te prerjes se serise 
vullkanogjene, ne gershetim me kerkimin e xeheroreve manganore ne si­
licoret radiolaritike te kimerixhian- titonianit. 

PERFUNDIME 

1 - Mineralizimi i noduleve manganore eshte p�rhapur ne disa 
sektore te serise karbonatike triasiko-jurasik.e te rrethinaye perendiJno­
re e lindore te ofioliteve. 

2 - Ai lidhet me facien e kondensuar karbona.tike pelagjike, qe 
eshte ven:dosur me dukuri te shplarjeve nentljore (hard ground) mbi 
facien .karbonatike neritike te triasikut te sipenn - liasit te poshtem 
dhe qe perfshin nivele nga liasi i mesem - toariani, deri ne malm te 
posh tern. 

3 - Mineralizimi i noduleve manganore perfaqesohet nga piroluzi­
ti e hematiti te vendosur ne· mjedis karbooatik. Ne .te, krahas Mn dhe 
Fe, permbahen ne sasi te ndieshme Ni e Co dhe elemente te tjera sho­
qeruese, te cilat round te paraqesin interes praktik. 

4 - Ne shoqerim me kete mineralizim esnte :tnineraJizimi manga­
nor ne silicoret radi,olaritike te kimerixhian-titQnianit te mbuleses se 
serise karbonatike dhe te ofioliteve. 

5 - Mineralizimi i noduleve manganore supoiohet si formiJn i 
fundeve detare pelagjike, qe shoqeron sedimentimin e kondensuar kar­
bonatik ne kushtet e shplarjes nenujore, nga ujera te pasura edhe me 
Fe, Mn dhe elemente shoq�ruese (Ni, Co, Zn etj.). I .perket nje inter­
vali kohor .nga liasi i mesem ne malmin e poshtem (rreth W milion vjet), 
i lidhur me dukurite e hapjes oqeanike dhe te magmatizmit ofiolitik te 
kesaj kohe. 

6 - Interesi praktik i mineralizimit te noduleve manganore per Ni, 
Co etj. eshte ne varesi te permasave te shfaqjeve te mineralizuara. In­
teres kerkimor paraqesin nivelet e kondensuara jurasike te serise kar­
bonatike ne rrethinat e ofioliteve dhe, mundet, pjeset e siperme te pre­
rjes vullkanogjene ofiolitike1 ne gershetim me kerkimin e mineralizimit 
manganor ne silicoret radiolaritike te mbuleses ofiolitike e te serise 
karbonatike. 
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Manganese nodules within the Jura.ssic pela.gic limestones of the 

Eastern Albanides 

The manganese nodules are observed during the stratigraphical studies on the 
ophiolit ic magmatism of Albanides in the condensed section of the Jurnssic pela­
(3ic limestones of the carbonaceous periphery of the ophiolites (fig. 1). The pelagi� 
limestones, which are set throue:h hard ground above the neritic limestones with 
Clypeina besici. Thaummatoporella parvovesiculifera e1'c. of the Upper Triassic age, 
are about 3 m thick (fig. 2). They begin with the Middle Liassic - Toarcian levels. 
(with Jnvolutina liassica. emb1·yonic ammonites etc.), continue by the Doger-Lower 
Malm levels· (with Protoglobigerina and pelagic bivalvs) and end with the Oxfor­
dian levels (with Cadosina sp. of C. fimbriata). The radiolaritic cherts with manga­
nese impregnations are encountered at the top of the section. above which, the 
sandstone-marly deposits of the Upper Tithonian-Berriasian (with calpionellids} 
toll ow. 

The manganese nodules are concentrated in the pelagic limestones of the 
Middle Liassic-Toarcian-Lower Malm age: are nonuniformly spread (from 0.8-1.5 
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up to 4-5 cm in dimension) in the upper part of the section and conctruct 20 
300/0 up to 500/0 of the ,rocky mass. They also have a non-uniform concentric zonal
construction: consists of pyrolusite (based on the ronlgenometrical and thermodif­
ferential data (Tab. 1) and calcite with hematite impregnation. The Mn/Fe ratio 
is near the unit. The Ni, Co, V etc. are present as well (Tab. 2); the U/Th ratio 
is in minor amounts. 

It is suppozed that the manganese nodules are the formations of the pelagic 
-sea floor, which associate the condensed carbonaceous sedimentation under the 
conditions of the hard ground by the waters rich in Fe, Mn, Ni, Co etc. Their for­
mation belong to the long time Interval, from the Middle Liassic-Toarcian (the 
beginning of the regional deepening in the Eastern Albanides) to Lower Malm, 
about 25 million year6, which is supported by the Mn/Fe and Utrh low ratio. 
They arc similar to the manganese nodules fol'med in sea mounts. It is linked with 
the phenomena of the oceanic spreading and the ophiolitic magmatism of Alba­
nides, which also results as of the same age interval. 

In association with the manganese nodules in the fanganese mineralization in 
the radiolaritic cherts of the uppet· part of the section of the Triassic-Jurassic car­

bonaceous serie of the periphery of ophiolites, which is analogous to the manga­
nese mineralization of the radiolarilic cherts (fig. 3.) of the earlier sedimentary 
cover of the ophiolites of Albanides of Upper Jurassic age. 

Fig. 1. The scheme of the spreading of the condensed Jurassic deposits at the car­

bonaceous periphery of ophiolites of Albanides. 

1. Ophiolites; 2. The Triassic-Jurassic limestones; 3 The pelagic limestones
of the condensed Jurassic facies; 4. The occurences of the mineralization of
the manganese nodules.

Fig. 2. The section of the deposits of the condensed Jurassic facies of the carbo­

naceous serie in Martanesh. 

1. Kimet·idgian-Tithonian radiolaritic cherts; 2. The limestones of Malm;
3. The limestones with large manganese nodules (Malm); 4. The Middle
Liassic-Doger limestones with nodules and small manganese lenses; 5. The
Upper Triassic-Lower Liassic shallow sea limesl'Ones; 6. The contacts with
the under sea erosion appe:1rences.

Fig. 3. The setting of the argiHaceous-clastic deposits above the top of the section

of the basaltic-keratophyric vol.canogenous serie through the radiol.aritic

cherts in Kodi!rspa,;. 

1. The mnssive quartz-keralophyres; 2. The tuHaggJomerates of hyaloande­
sites, as well as the hyaloandesitcs with pillow division and agglomeratic
construction; 3. The massive and/or platy rndiolarilic cherts with radio­
larians; 4. The tuffaceous sandstones; 5. The argillites with clasts of the
ophiolitic rocks (peridotitic serpentinites, plagiogranites etc.); 6. The poly­
mict sandstones; 7. The argilliles with clasts of the ophiolitic and limestone
rocks.

Fig. 4. The graphic of the thermodifferenti.ai analysis of the manganese nodules 
(the calcite with pyrolusitc mixture). 

Photo 1. The manganese nodules within the biomicritic limestones with p2l.agic

bivalvs. Magnified x 2,5. 
Photo 2, :3. The concentric zonal construction of the manga.nese nodules. The con­

struction of the manganese nodules. The concentration of pyroluslte in the 
form of the irt'egular separations is seen. Magnified x 250. 

Photo 4. The needle separations of the manganese mi11eraiization t1trouah the car­

l>onaceous-hematitic mass of the manganese nodules. 
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Res ume 

Nodules manganeux dans Ies calcaires pclagiques du 

jm-assiquc des Albanides intcrnes 

Dans le cadre des etudes stratigraphiques sur le magma:tisme ophiolit}que 
des Albanides, dans les coupes condesees des calcaires pelagiques du jurassique 
de la peripherie carbonatique des ophiolites, les auteurs ont trouve des nodules. 
manganaux (fig. 1). Les calcaires pelagiques qui recouvrent en «hard ground,... 
les calcait'es neritique a Thaumatoporella parvovesiculifera, Clypeina besici, Sa­

sucLadacea etc. du trias superieur ont une epaisseur d'environ 3 m (fig. 2). Il s'y 
trouvent des niveaux du lias moyen - toarcien a amor:iites e)'.llbryonales, dates 
a l'aide d·e l'lnvolutina liassica. Au-dessus ils se poursuivient par des niveaux du 
doger - malm in�erieur a bivalves pelagiques et Protoglobigerina etc. La coupe 
par des niveaux de l'oxfordien a Cadosina sp. cf. fab1·iata. Sans la partie terminale 
de la coupe on rencontre des silexites radiolaritiques a impregnations de mangana, 
datees au kimmeridgien par les radiolarites (coupe de Lura), et au dessus, des 
depots greseux-marneux a CalpioneUidae du titonien-berriassien. 

Les nodules manganeux sont concentre dans les calcaires pelagiques du lias 
moyen - toarcien - malm inferieur, r·epartis irregulierement dans la partie su­
perieur de la coupe, allant de 0,8 - 1,5 cm jusqu\1 4-5 cm, et constituent de 2'0-
30% jusqu'a 50% de la masse r·ocheuse. Ils ont une structure zonale concentriq,ue· 
(photo 1, 2, �. 4) non uniforme; et sont constitues de pyrolusite, selon les donnees 
de la rentguenomenometrie et de l'analyse thermidiferencialle (tableau 1) et par 
le calcite a impregations hematitiques. Le rapport Mn/Fe est environ un. Ces no­
dules contiennent aussi du Ni, Co, V etc. (tableau 2); le rapport U /Th est faible. 

On supose que les nodules manganeux sont formes dans les fonds marins 
pelagiques et accompa�nent la sedimentation condensee des carbonates dans 
des conditions de remaniements sous marins par les eaux riches en Fe, Mn, Ni, 
Co etc. Ils sont formes pendant une longue periode de temp, du lias moyen - toar­
cien (le debut de l'affaisement regional des Albanides Internes), au maim inferieur 
20 milion d'anne·es. Ceci resulte de la faibl,e valeur du rapport Mn/Fe et U /Th. 
Ils ressemblent aux nodules manganeux formes dans les «sea mounts» et sont lies 
aux phenomenes de l'ouvertur·e oceanique et du magmatisme ophiolitique des Alba­
nides datant aussi du meme interval du temps. 

La mineralisation du manganese dans les roches siliceuses radiolaritique du 
kimeridgien dans la parti.e_superieure de la serie carbonatee triassique-jurassique 
de Ia peripherie des ophiolites- est semblabe a celle des roches siliceuses radiolari· 
tiques du kimeridgien (par les radiolaires, fig. 3) de l'ancienne couverture sedi­
mentaire des ophiolites des Albanides. 

Fig. 1: Schema de la repartiiion des depots jurassiques condenses ans les phe.i­

pheries carbonates des ophiolites des Albanidcs. 

1- Ophiolites; 2- calcaires triassiques-jurassiques; 3- calcaires pelagiques
a facies condensees du jurassiques; 4- affleurements des mineralisations 
des nodules manganeux. 

Fig. 2: Coupe des depots de la facies condensee jurassique de la serie carbo­

natique au Martanesh. 
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1- Roches radiolaritiques du kimmeridgien - -titonien; 22- calcafre du

malm; 3- calcaire a grands nodules manganeux du maim; 4- calcaires a 

nodules et petites lentilles manganeuses du lias moyen - dogger; 5- cal­

caires nel'itiques du trias superieur - lias inferieur. 

Fig. 3: En1>laeement des depots argilo-detritiques dans Ia 11adie su1>crieurc de Ia 

serie volcanogcno basalto-l<eratophyre entre les roches siliceux radiolari­

tiques au Kodcrspa,;. 

1- Keratophyres quartzeux massifs; 2- tuf-aglomerats de hialoandesites

et hialoandesite en cousins a structure aglomeratique; 3- roches radiolari­

tiques massives ou en plaquettes a Halocryp(;ocapsa sp., Eucyrtydium sp., 

Hemicroptocapsa (cf. capita), T1·icoiapsa, Smphit>yndcx ep.; 4- gres tufiti­

ques; 5- argilites a galets aphiolitique (serpentines peridotitiques, plagio­

granites); 6- gres polimictes; 7- argilites a galets aphiolitiques et calcai1·es_ 

Fig. 4: Diagrammc de !'analyse thermodiferentielle des nodules manganeux (calcite 

a pirolusitc). 

Photo 1: Nodules manganeux dans Jes calcail'es biomieritique a bivalves pela.giqucs. 

Agrand. 25 x. 

Photo 2 et :3: Stmcturc zon.a.Ic coneentrique des nodules manganeux. On. y voit des 

concentrations de pirolusites sous formes irreguliers. Agrand. 250 x. 

Photo 4: Sphcrolitcs des mineralisations manganeuses dans la masse carbonato-he­
matitique des nodules manganeux. 



Nr. 2 BULETINI I SHKENCAVE GJEOLOGJ!KE 1986 

Te dhena per permbajtjen e mikroelementeve ne qymyrin 

e njerit nga objektet e pellgut te Tiranes 

- Fahridin l\'Iullat

Ne artikull pasqyrohen r�zultutet e permbajtjes se mikroelemen­

teve ne qymyrin dhe hirin e mbetur pas djegies se tij te nje.rit nga 

objektet e pellgut te Tiranes. 

I- HYRJE

1 
Ne kete studim kemi patur per qellim, qe te pasqyrohen karakte-

ristikat ,e permbajtjes se mikroelementeve ne qymyr dhe hirin e tij, 
pa hyre ne problemet e origjines, te sedimentimit etj. Mendojme se ky 
s1l�d¥rt do te behet nje shtytje per shtrirjen e tij ne te gjitha objektet 
e qymyreve te njohura ne vendin tone. '<' 

II- METODIKA E PERDORUR

Per kry€rjen e studimit, sipas nje skeme te percaktuar, perdorem te 
njejtat prova qymyresh, te cilat sherbyen edhe per studimin tone te 
meparshem (7). 

Analiza spektrale gjysemsasiore u krye ne sektorin e ketyre ana­
lizave te laboratorit te Ndermarrjes Gjeologjike te Tiranes, me aparatin 
WPG - 100, me spektrograf me rrjete difraksioni me elektroda horizon­
tale me ndieshmeri per elementet si me poshte; ne perqindje: 

0,1: S1, Al, Mg, Fe, Ca, K; 
0,05: P; 
0,03: Na; 
0,0050: Ce, La, Y, Nb, Ta; 
0,0010: Cu, Pb, Zn, Ni, As, Mn, Ti, Zr, Cr, Ba, Sr; 
0,0005: Yb, B, Hf; 
0,0001: V, Bi, In, Co, Ga, Mo, Sn, Ge, Sb, Cd; 
0,00001 (ose 0,1 gram/ton): Ag, Au. 

• Ndi!rmarrja Gjeoiogjike e Tiranes.

4 - Buletini i Shkencave Gjeologjike 2 
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�romi. Ne hirin e shkembinjve grafitike eshte percaktuar deri ne 
10 kgr/ton krom (15). Sipas te dhenave te literatures (18), eshte nje nder 
elementet, qe lidhen me vete hirin e qymyrit. 

Te ne, sipas studimit te kryer, permbajtja e tij ne qymyret l�kundet 
midis kufi•j'Ve nga: gjurme deti ne 70-250 gr/ton; ndersa ne hiret ze 
'10-700 gr/ton. 

Kadmi. Ne qymyret e studiuara prej nesh nuk eshte fiksuar nga 
analiza spektrale; ndersa ne hiret e tyre ka raste ktir permbajtja e tij 
arrin nga gjurme deri ne 1 gr/ton. 

Itri. Ne provat e studiuara prej nesh e kemi ndeshur si ne qymy­
ret, ashtu edhe ne hiret e tyre. Njekohesisht nuk jane te pakta provat, 
ne te cilat, gjate analizave te kryera, nuk eshte fiksµar prania e tij. Per­
mbajtja e tij lekundet ne kufijte nga gjurme deri ne 200 · gr/ton. 

Forsfori. Ne provat e qymyreve te studiuara e kemi ndeshur shu-
me rralle, vetem gjurme. 

Lantali. Ne qymyret e studiuara prej nesh, e kemi takuar vetem ne 
pak prova. Permbajtja e tij lekundet midis kufijve nga gjurme deri ne 
100 gr/ton. 

PERFUNDIME DHE REKOMANDIME 

1- Ne provat e qymyreve dhe te hireve te studiuara prej nesh, u
percaktuan 26 elemente dhe konkretisht: Ag, As, Cu, B, Mo, Ga, Ge, V, 
.Zn, Sn, Zr, Ni, Co, Pb, Cr, Cd, Y, P, La, Mn, Ti, Si, Al, Mg, Fe dhe Ca. 

2- Sipas anali:zes spektrale gjysemsasiore, permbajtjet e nje pjese
te mire te ketyre elementeve, sidomos ne hiret, eshte me e larte se klar­
ku i tyre, si: Ag, As, Cu, B, Mo, Ni, Ga, Ge, Pb, Cr etj. Ne pergjithesi, 
permbajtja e tyre nga qymyret ne hiret rritet nga nje, deri ne disa 
here. 

3- Ne provat e qymyreve te studiuara prej nesh, te cilat, nga ana
gjenetike (4), u perkasin qymyreve brune humusore heterogje1'fl me­
satare, perberesi kryesor i te cilave eshte humuniti, permbajtjet e mi­
kroelementeve, ne pergjithesi, i pergjigjet shperndarjes se elementeve 
sipas perberesve petrografike (20). 

4- Studime te ketij karakteri mendojme se duhet te shtrihen edhe
per vendburime te tjera qymyrore te vendit tone, nepermjet te cilave 
round te fitohen te dhena per permbajtje me te larta te mikroelementeve 
dhe mund te perdoren njekohesisht per krahasimin e qymyreve te ve­
ndit tone lidhur me moshen, kushtet sedimentuese, per bashkelidhje 
stratigrafike etj. 

5- Mendojme se eshte detyre e teknologeve tane, qe te gjejne rruget
per nxjerrjen nga qymyret dhe kryesisht nga hiret e tyre, mikroele­
mentet me perqendrim, si germaniumi, galiumi, ·bakri etj. Per rrjedhoje, 
hiret e qymyreve -te kaldajave e, ne pergjithesi, te termocentraleve, qe 
punojne me qymyr, duhet te stokohen dhe te jene ne ruajtje. 
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Sum m ary 

The data on the content of microelements of the coai in the 

certain of the objects of the 'l'irana basin. 

The results of the microelement content in the coal and cinder remained af­
ter their burning in the one of the objects of the coalbearing basin of Tirana are 
given here. 
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The content of the following 26 elements are determined in the samples of 
the coals and cinders: Ag, As, Cu, B, Mo, Ba, Ge, V, Zn, Zr, Sn, Ni, Co, Pb, Cr; 
Cd, Y, P, La, Mn, Ti, Si , Al , Mg , Fe, and Ca. 

The con.tent of a considerable part of these elements as for Ag, As, Cu, B, Mo, 
Ni, Ge, Pb, Cr, etc., in some cases, especially in cinder, is higher than Clare. 

In general, the content of the elements, from coals to their cinders is con­
centrated (it is arised from 1 to some times). 

The content of the microelements in samples of the studied coals, whic gene­
ticaUy (4) belong to mean heter,ogenous humic b.rown coals, the main ·component' of 
which is huminite and in general corresponds to the distribution of the elements 
in accordance with the petrograiphical components (20). 

The author is of the opinion that these studies must be extended also for the 
other coal ore deposits of our country. from which, the data on the higher con­
tent of the microelements can be drawn. These methods can be used also together 

with the other ones for the comparison of the age, sedimention conditions, strati­
graphical correlations etc. of the coa1s of our country. 

Resume 

Donnecs sur la teneur des oligo-clemcnts dans le charbon 

d'un gisement du bassin de Tirana 

L'article decrit brievement les resultats de la determination de la teneur des 

oligo-elements dans le charbon et dans le centre, apres cineration, d'un gisemen­
du bassin lignitifere de Tirana. 

Dans les echantillons des charbons et de leurs centres on a determine la te­
neur des 26 elements suivants: Ag, As. Cu, B, Mo, Ga, Ge, V, Zn, Zr, Sn, Ni, Co, 
Pb, Cr, Cd, Y, P, La, Mn, Ti, Si, Al, Mg , Fe et Ca. 

La teneur d'une grande partie de ces elements comme p. ex. de l'Ag, As, B, 
Mo, Ni, Ga, Ge, Pb, Cr, notamment dans leurs centres est plus grande que leur 
Clarck. 

En· general la teneur dans les centres par rapport au charbon augmente jusqu'a 
plusieurs fois. 

Dans les echan,titJlons etudies apartenant genetiquement aux lignites (4) ou le 
maceral principal est l'huminite, en general la teneur des oligo-elements correspond 
a la repartition des elements selon les constituants petrographiques (20). 

Appliqu� par.a:llelement a d'autres methodes <l'etude !'analyse de la teneur 
des oligo-elements dans les charbons peut aboutir a des conclusions sur la compa­
vaison des charbons d'ages differents, leurs stratigraphiques etc. 
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