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Riassunto. Viene presentrtr per h primr toltr una suddivisio-

ne biocronostrrtìgrufrcr dei sedinenti pelagici triassrci dell'Albania,
sulla base dei conodonti. Taii sedimenti si estendono dal tardo Ole-

nehiano (Spathrano) al Norico e talora anche ai Retico inferiore. Il
livello Spathiano più antico contiene Neospathodus uaageni., N. trian.
guiaris e N. bomerr. LAnisico basale (Egeico) è carafterizzato & Chio.
seÌ.la tinrorensis, ii Pelsonico (Anisìco superiore) è individuato de Pa-

raragondeleLla bulgarica accompagnato dt Nìcorae/la kocke/i e l'Illirico
(Anisico sommitale) è doc.rnentato daila presenza di ParagondoleLla

btfurcata, P exceLsa e dal complesso Neogondolella constri.t.t .ornuta.
Invece la transizione Anisico-Ladinico ed il Ladinico inferiore per-

lnangono di problematica identificazione. Lx parte superiore del Ladi-
nico (Longobardico) è ben dimostrata con Budurorigbatus diebeli e B.

rnastleri. Il Carnico è rndiceto da Paragonrlole/la po/ygnatbtftrmis e P
aurtformis, seguito de orjzzontr con conodonti prevalentemente Nori-
ci come Metapolygnathus prinitius e Epigondoledla bidentata.Il Nori
co sommjtale ed il passaggio al Retico sono suggeriti dalla presenza di
Misikel/a hernsteini, associ:rte con Epigondole/la s/tn,aleensis.

Le essociazioni a conodontì forniscono un'inquadramento stra-

r p-.r[ico ner i.edirnenri ."l.rpici ner cr.rscrrn.r dc]ìe zone rettoniche''b'_ ''"
dell'Albania contenentl rocce triassiche e cioè delle zone di Korabi,
Mirdita, Cukali, Krasta e delle Alpi Albanesi.

Abstratt. A b;ostratigraphic scherne for the Triassic pelagic se-

dirnents in Albania, based on the distribution of conodonts, is pre-

sented for the first time. The investìgrted serìes nnge from Late Ole-
rpt., rn r\,\,, h ,n r^ .tìp \ ^r, r- ^r ts.r.t. k h ìéi h, rn, The lO*eSt,.,.,,/ '"
Spathian level contains Neospathadus oaageni, N. triangularis tnd N.

haneri. The Aegean (Early Anisian) is characterised by ChioselLa tí
nnrensis, the Pelsonian (L;rte Anisian) b,v Pararagonde/e/La bu/garica

and the presence oÍ NicoraeLla kockeLi, wherets the Illyrian is docu-
rrented by rhe presence of ParagondoLeLLa bifurcata, P. excelsa andthe
Neogondol.el/a constricta cornuta cotnplex. The Late Anisirn ro Errly
Ladinien transition rernains problematic as well as the Fassanien (Ear-

ly Ledinien). The Late Ledinran (Longobardian) is well docurnented

by Buduroaighatus diebe/i and B. mostleri. The Carnian wrth Paragon.

dolella poLygnatbrfurnis and P aurífurmls and rt is followed by more

Norian conodonts like Metapolygnathus primitius a:nd EpigoncloledLa

bidentata. The uppermost Norian - Rhaetian boundary is verified by
tlre presence o[ Misikc/la hcrnsteini, associated wrth Epigondolel/a sh-

tahensis.

Conodont rssociations provide a biostratrgraphic scheme of
the Triessic pelagic facies for each lectonic zone of Albania, i.e. Kora-

bi, N4irdita, Cuhali, Kraste, Albanian Alp$.

Introduction.

The stratigraphic study of Triassic deposits of Ai-
bania was addressed in the past of authors like Nopcsa
(1906, 1929) and Arthaber (1908, 1909, 1911). More re-

cently, many authors focused on the Triassic pelagic de-

posits of the lnternal tectonic zones (Korabi and Mirdi-
ta), as weil on the external zones (Krasta, Cukali and
Albanian Alp$ the greatest attenrion has been focused

on Triassic (Gjata et a.1., 1987,1989; Kelligi er aI., 1994:
Kelligi & De Vever, 1994; Mego, 1987, 1988; Peza er al.,

1969,1985; Pirdeni, 1982; Shehu et al., 1983; Theodho-
ri, L966, 1992;Xhomo er a1., 7975, 1977,1982).

In general, the biostratigraphy of pelagic Triassic
has been treated on the basis of different microfossils as

foraminifera, radiolarians, conodonts and rarely on rm-
monoids (Mego, 1968).

Several joint Italian-Albanian studies have been re-

cently undertaken concerning the Lower-Middle Triassic

of Mrrdita zone (Muttoni et a1., 1996, 1998; Germani,
1,997; Gaefani et al., in prep.), but they remain 1in-rited

in their extent.

The results on the Triassic in the Albanian Alps
is to be presented in a series of papers co-authored s.'ith
coÌleagues of the Department of Earrh Sciences of the
lJniversity of Milano, e.g. the Lower-Middle Spathirn
and Anisian conodonts of the Kgira sections and Ani-
sian and Ladinian of the Albanìan Alps zone.

This study reports Triassic conodont .àssociarions

in Albania and proposes a generalized biostratigraphic
scheme for the Spathian - Norian stages in Albania.
Plates include conodont index species of the Pelsonian

in the Cukali zone, Late Longoberdian in rhe Albanian
Alps zone and Carnian - Norian in the Cr"rkali, Krasta,

Mirdita and Korabi zones.

Field work wàs càrried oul by rhe rurhor. whilsr

conodont determinations sere plrrly checked by Prof.

Dr. Alda Nicora (Milano) :rnd Prof. Dr. Leo Krystyn
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(Vien). Conodont classification and biostratigraphy
mostly according to Hayashi (1968), Hirsch (1.972,

i994), Budurov & Stefanov (L972), Kovacs (1983,1994),

Kozur (1989), Kozur & Mostler (f972), Kozur & Mock
(1.972), Krystyn (1980, 1983), Kovacs & Kozur, (1980),

Budurov & Sudar (1990).

The material is housed in the Paieontological Cabi-

net at the Facuity Geology and Mining (FGJM), Tirana,

Albania, catalogue n. FGJM: 101A, 102A; 103C-110C;

111K-115K1.16M, 117M, 118KO, A:Albanides; C:Cu-
kalr Zone; K:Krasta Zone; M:Mirdrta Tnne; KO Korabi

Zone.

Tectonic sketch of Albanides
(Albenia) and relatìons with
Drnrrides (D. in rhe north)
.ìnd fcllPnrde( {h In îhe

south) (Meqo Ec Aliaj in pre-

prrrtion, r irh modifrcrrron):
KO - Korabi zone (e - Qaja
s/zone, { - Kollovozi s/zone,
g-Mrlesi Korabrt s/zone) -
CO Coìijr Tone (Dìneri
de$:P-PelegonianZone
(Hellenides); M - Mirdita
Zone : SE - Serbian Zone
(D):SP-Subpelagonian
Zone (H); C - Grshi Zone -
DIJ - Dunnitor Zone (D); V
- Vermoshi Zone : BO
Bosnian Zone (D); AA - A1-

ì,,.i,. Al.. 7^.. : HK -

Hiph K.rr.r Tnne lD) : )lìR
'Parnassos Zone (H); C&KR
- CuLrli rnd Knstr Zones -
B - Budve Zone (D) : ll -

Pindo' Tone (H)r KU . Krrrlr
Zone: D - DrLnatian Zone
(D) : GA - Gavrovo Zone
(H)l l- Ionirn Zone l- lo-
nirn Zone (H): S Srzrnr
Zone - lK - Prksos Zon.

É1. SMM - Serbian - Mace-

donrrn Mrssi[ (D i H)r VA -

Vardar Zone (D). MD - Metr
Depression; LD Librazhdi
Depression; ATD - Albanian
- Thess.rlrrn Depression: lD '
Perirdri:r ic Depression; SPE

- Shl<oder - Peje (Scuterr -

î)--\ ,-..--t^-.- f^,,1,. ^ l- ^ I' ((/ !,r,,rru""
Windows of Krrrjr Zone. l- I I

Locrtion of Trirs'ic se.-
ri^.. t - l''-'...ri^. lFì"
2);2 - Bufli section (Fig. 3);3
- Mrlesr Korrbit secrron (Fig.

4); 4 - Kgrrr section (Fig. 5)r

5 - Lini sect;on (Fig. b): b -

Dushrj sect ion (Fig. z): z -

Krtundi Vjeter secrion (Fig.

8)l 8 - Curi Zi secrion (Fig.

9); 9 Zbuqi section (Fig.

10); 10 - Ornaraj section (Fig.

11); 11 - Ura Shtrejte section
(Fig. tz).

Triassic pelagic facies.Geology and stratigraphy of the

The geology of Albania (Albanide$ is very com-
p1ex. The Albanides exhibit a submeridional strike be-

tween Dinarides to the north and Hellenides to the
south (Fig. 1).

Pelagic Triassic deposits, whose stratigrephy is

being unraveled by conodonts, are widespread in the
Korabi and Mirdita tectonic zones (Internal zones) and

the Krasta, Cukali and Albanian Alps zones (External
zones). A different character of facies is documented wi-
thin these zones, though pelagic carbonate ones predo-
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Conodont biostratigraphy of the Triassic of ALbania

Shales with thin bedded
limestone and

limestone nodules
Gp?
prl
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Fig. 2 - Biostretigraphic section of Luma, showing predominant

iithologies, sample location and conodont occurrence. LO-
CATION of the section)

minate. The successions start with terrigenous and vol-

cano-sedimentary facies (more evident in Korabi zone),

followed uprMard by a reddish nodular limestone analo-

gous to the Han Bulog facies (Lower Triassic-Anisian,
mainly in Mirdita and Albanian Alps zones) and by
limestone alternated with cherts and effusive rocks of
Ladinian age, similar to the Knollenkalk (Pietra Verde)

and Buchenstein beds. Usualiy the Upper Triassic is

el' trtererizcA h.' ^"1 'ric thin-bedded limestone. rich in
bivalves, intercaiated with cherts-radiolarites.

Several zones are distinguished within the Alba-
nides:

Korabi zone.

The Korabi zone belongs to the eastern Albanides
and overthrusts the western zones (Mirdita) (ISPGJ-

IGJN 1983,1985). In a regional framework it is equiva-

ient of the Goljia zone (Dinarides) and Pelagonian zone

(Hellenides).

The Lower Triassic of this zone is exposed in the
Luma section lFig. 2) and starts with the Olenekian.^' \- 'b' -/

From bottom to top, three main lithological units are

distinguished:
(1) shales with lenses and interlayers of limestone

and dolostones (about 145 m);
(2) alternating sandstones and quartzarenltes

(about 125 m);

(3) volcanics consisting of tuffs and tuffites and

interstratified sandstone, topped by shales with carbona-

te lenses (Xhomo et a1., 1985) (about 160 m).

The Luma section is of Spathian age (as are other
sections of the Korabi zone, see below). Unlike sections

of diverse zones (Mirdita, Cukali, etc.) it is characterized

by the preponderance of terrigenous facies. It is the
only section where,A/eospathodus waageni has been

found and it is the earliest Triassic conodont species so

far found in Albania (samples L 5, L 1O). Moreover, a

significant number of N. triangularis, N. homeri, and
Ozarkodina aff . turgida was found. N. homeri is present

in the upper part of this section (sample L22), indica-
ting a Spathian age for the entire section.

In outcrops adjacent to the Luma section, isochro-
nous Spathian facìes are present. They are:

a) nodular, mottled limestone of Han Bulog facies

(Nimga stream) with ammonoids; unlike the conodonts
(l''1. triangularis, N. homeri, Ì"leogondoleLla jubata), the
lmmonoid faune is not well-preserved.

b) thin bedded limestone with embryonic lmmo-
noids and nuclei of bivalves and gastropods (Kepi Feri-
zit) and analogous conodonts content. To date, N. jubata

hls been found only in rhis outcrop. The f;cies diversity
of the Spathian r-rnits in such a short distances in À.aja

Srrhzone lFio ll is cxnlrine, l .rmonq ot her f '.',". h'-Juuzvrll lJ l^1/rúrrrlu v(rr!r ldlrvlJ\ u/

th".'..." tertnnir<'-'- .'*rr
The Middle Triassic (Anisian) in the Korabi zone

is exposed more clearly rlong Buflì section (Fig :)
which beiongs to the southern part of À.aja subzone. It
is renresented hv ;ro:tl '.^ l-- ^L'l ^ with lime-rr rLPr\r\rrr\u uj/ drÉrltJ\qutl)-Jdlrq/ JrIdrsJ

stone ienses where lleospathodus bomeri, Chiosella timo-

rensis, ParagondoleLla bwlgarica, G ladigondolella malayen-

sts buduroai were found.

ln rare cases (Stanet e Preshit. which belongs to
Malesia Korabit Subzone) the late Anisian (Iliyrirn) is

Shales with

i Quanzitic sanstones,
i quartzites and chiefly
j guartziticconglomerates

---i------------''

i Slaty sandstones
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Green tuffs. rarely alternated
with thin bedded limestone

with pelagic bivalves

Shales with limestone
nodules, rarely with sandstone

and quafzitic levels

Shales, in lower parts of the
sequence limestone nodules

with pelagic bivalves

Fig. I - Biostrarrgraphic secrion ol Butl.

highlighted by the occurrence of Paragondolella bifurcata
and 1L constricta. To be noted that in the presenr paper
Aegean and Bithynian substages are considered as Early
Anisian and the Pelsonian and lllyrian substages as Lare
Anisian. The Ladinian is not identrfied with precision
by faunal data. Latest Anisian and Ladinian are mainly
composed of platy limestone with cherty radiolarites.
Volcanic rocks are locally present.

The Upper Triassic is represented by the Carnian
and Norian stages (Fig. 4). Carnian rocks consisr of
thrn-bedded limestone with cherts, rarely calcareous sha-
les, radiolarites, calcareous debris flow as well as volca-
nics, i.e green tuffs with limestone lenses, yteldrng Para

gondolella polygnathtformis. In a composite section (Fig.
4), nearly at the base of the Shkalla Rebive limesrone. P

auriform is, still of Crrni.rn .ìge, occurs.
Norian rocks consist of thin to medium thick

bedded pelagic limestone, with local debris flow and
turbidites, topped by radiolarites. They are dated as No-
rian by l"lorigondolel/a nat,icw/a and AI steinbergensis.

In conclusion, the Korabi zone is characterized by
volcano-sedimentary facies during the Spathian and Ani-

Pelagic thin bedded
limestone with marly shales

rl:1
Fig. 4 - Generalized stretigrephrc colurrn of N4:rlsi e Korabrr.

sian. They consist of pelitic and argillaceous shàles, of-
ten interbedded with carbonare lenses in which cono-
donts occur toward the top. Sandstones, quartz,rrenites,
graywackes, conglomerates and volcanic rocks are scatte-
red. From the Ladinian through the Carnian srage, lime-
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Conodont biostratigraphy ctf the Triassic of Albanta
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stone facies predominate, associated with abundant cher-
ty radiolarites and, rarely, volcanic rocks. In the Norian
stage volcanic rocks lessen or are absent while radiolari-
tes lncrease.

Mirdita zone.

The Mirdita zone is located to the west of Korabi
zone (Fig. 1). The most striking sections of lower-Mid-
dle Triassic are those of Kgira (Fig S) (Muttoni et al.,

1996) and that of Lini in the western side of Ohri Lake
(Fig. 6). Both belong to the Qerret-Miliska subzone
(central subzone of Mirdita zone), the latter representing
the southward continuation of Kgira. The KEira section
consists entireiy of nodular reddish to rose-pale rose

limestone typical of the Han Bulog facies. Its total thic-
kness reaches up to 42 m, covering the time interval
from the Spathian to the base of the Pelsonian. In addi-

tion to the conodont fauna, the Kgira section has delive-
red ammonoids as well (Germani, L997), among of
which Subcolumbites perrinismithi, S. europaeus, Prolear-

nites kokeni, Albanites albanus are the more abundant

$i Èl Nodularlimestone *onoids are less abundant and
3Ì El and diagenetic cherts
-qj Yt ' Poorly-preserved \L.etophylltles cl.g,l :ó yvurr)/-ylsùsL vgs \uLUyu)tLLLLYt vL,

-- €+- -- --- Èt------t"- pitamaha, Procladiscites brancoi,Ei Ei i ,
F,i Ai j Sturia sansonoainii). The cono-- ; Èì- -î-î----'i'--î- l- )^^- t-.-,-- î- ,r -, | ì

+? ;i--Èf------------6{------r- amaha, procladiscites brancoi,Ei Éi l- plL'

F,i Ai i Sturia sansonooinii). The cono--- È. --+- -t- -----ó'--+--a-----| ù! -q t -! dont fauna found in the wholei ''Ì j a'*igi uu? 'i i i . 2 ,3 *i dont fauna found in the whole
i 1 ; Í E+ Èl -^^,1^- :^ ^'.-^:t:^ ^- -,- )
i i € E ;ì Ei Medium_thinbedded section is significant and rnstru-

i i i : !i *ì limestone,sometimes mental in setting the stage boun-
i i E É Éi Èi withdiageneticchens 

daries.I i È ; Fi Ér

: i 2 * !,i tr The Spathian is defined by
È i 9 ei ti \tencnzthn,'Jttc ,^,**.t*i.,,. t\r t^^-

S. Mego

Fig. 6 - Biostratigraphic secrions of
Lin A and Lin B.

"g specles. In the intermediate-up-
Fr? ó i per parts of the section the am-

- I E fjr'5 r i lltospatbodus symrnetrícus, I'1. ho-
- !-------!- .--. ---------;--

t I meri, N. brocbus, 1,,[. abruptus.
PIg i Aegean is characterized by the

È i -ll.l:llT*X- presence of tveospatbodws gonclo-
be(l(le(l llmestone '= ' lellotdes and particularly o{ ChioÉ g,i

g Ei sella timorensls and the bottom

6 * i :f 
the BithYnian and Pelsonian

E i Thin_medium by the a.ppearance o{ Paragondo-
Fl

gj beddedlimestone lella bulgarica and Nicoraella koc.
I i ,€el1, respectively.
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neral of grey to reddish colour, with rose to light rose

tones. At specific levels limestone debris flow occur (be-

tween 5.7- 6.7 m and 9 -L4 m) or piaty limesrone occur
in between (18.8-20.2 m and 24-27 m).

(2) 28-38 m: same limestone as in level (1), massi-

ve bedded;

(3) 38-45 m: same limestone as in level (1);

(4) 45-53.4 m: same limestone as in level (1) with
rare chert nodules.

(5) 53.4 - 56.4 m: covered interval;
(6) 56.4-67 m: dark grey limestone of Knollenkalk

type, relatively thin-bedded with chert nodules, recal-
ling the Buchenstein facies (Gaetani & Brack, 1993), in
which the top interval (65-67 m) is characterized by the
predominance of cherts, in marked contrasr with the
limestone.

In the 6Z m thick LA section, 40 samples were

collected, 31 in the 53.4 m lower intervai and 9 in the 8.2

m thick Knollenkalk limestone. Additionally, Z samples
were collected from the 4.7 m thick chiefly rose coloured
limestone with amygdaloidallenticular structures expo-

Lin-A
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Fìg. / - Biostrerigruphic section ol Dushej.

sed in the LB section (Fig. 6), cropping out about 100 m

northward from the LA sectron.

In general, abundant conodonts are present in the

samples from both sections, with the exception of the
limestones compared with the Buchenstein beds, which
were poor, and samples LA-36 and LA-39, which were

barren.
The lower 21 m (samples LA-1 to LA-19) of the

Lini section start within the base of the Anisian strge,

rn which Chiose/la timorensis predominates, associated

vith l''[eospathodws horneri (LA-1), l,{. spathi (LA-2), }/eo-

go ndo le / la regale (LA-7), l'./ eo gondo I ella sh o sh onensis (LA-
9) and Paragondolella bulgartca (LA-9, IA, n). Moreover,
representatives of Gladigondolella, particularly Gl.

tetbydk, Gl. carinata, .rnd many other ramiform e1e-

ments are found in several samples of this section.

In the following 30 m (samples LA-20 to LA-
3A) Cb. timorensis disappears, replaced by the predomi-

nance of P bulgarica associated wrth P. btfurcata, P han-

bulogi, Gladigondolella tethydis, Gl. malayensis budurot,i.
A form resembling lVeospatbodus microdus is associated

wrth P bulgarica, G/. cartnata and ramiforms in sample

LAJ9.In sample LA-10, 0.6 m higher, abundant P bwl-

garica, as well as P excelsa, P btfurcata, and ,r transition
form between l'{eospathodus germanicus and l"l. kockeli

Fig. 8 - Biostretigreplirc section of Katurdi Vjeter (Rubik).

In the rich sample l.A-3 1 
^a 

kockelì, N. germa.ni-

cus and their intermedi.rry tr.lnsition forms. as well as P

bulgarica, P excelsa, P btfurcata, P hanbulogi, Gladigondo
lelLa tethydis are found.

The interval represented by samples LA-20 to LA-
22 ts of Bithynran age (Fig. 6), whilst the presence of ,4L

kocke/i confers a Pelsoni.rn :qe rc' the intet-wal between
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Chiefly thick bedded
limestone

Frg. 9 - Biostratigraphic section of
Grri Zr.

A possible Early Carnian
a.ge may be attributed to sample

LA-40 (Mosher, 1,968) which con-

I a.ins Neos pd thod us n ezupassen s i s.

Samples LB-41 to LB-47,
that belong to the auxiliary LB
section, are characterized by Ch.

timorensis (Fig 6)

ln conclusion, the nodular
limestone facies of Han Bulog
type is characteristic of Spathian

and Anisian stages in the Mirdita
tectonic zone. The Ladinian - Ear-

ly Carnian stages remain less well
L.^*r. th^,'oL tho '...- -b.^ JPpermosl
part of LA section (56.4 to 67 m)

rnay correspond to these stages.

Carnirn has been partly
identified in the Kgira stream,

approximately 300 m to the east

of Kgira A section, where is rep-

resented by 4 m thick platy
limestone with filaments of pela-

gic bivalves and with chert no-

dules and interlayers. The cono-
donts fauna consists of Paragon-

dolel la polygnathiformis, P tadpo-

le, P foliata foliaa, Gladigondo-
lella Lethydts, Gl. malayensis.

Better than anywhere. No-
rian has been evidenced in
Dushai Fig. t) and partly in K.r-

tundi V.jeter sections (Fig S)

The 13 m thick Dushaj
section comprises from bottom
to top:

a) thin bedded limestone,
in part dolomitised. Pelagic fa-

cies with chert nodules and thin

z

z

Q

Medium-thick bedded
limestone

Pelagic thin bedded limestone
with pelagic bivalves and cherts

nodules

t

Pelagic thin bedded limestone
with pelagic bivalves and cherts

nodules

Radiolarites

samples LA-23 and LA-30. The appearance of Neogondo-

lella constrictd. cornuta in LA-31 suggests the base of the
Iilyrian.

The number of conodonts is considerably smaller

than in prior samples in the cherty limestone of Bu-

chenstein type, sample LA-32 yielded P banbwlogi and P
excelsa, and samples LA-33 - 37 yielded P excelsa, l"{eo-

gondolella constricta cornuta, Gladigondolella tetlrydis.

Sample LA-40 at the top of the LA section, yielded Neo-

spathodus ne'@passensis.

A Late Anisian age is suggested for the 11 m thick
interwal between samples LA-32 to LA-37 (see also Pap-

sova & Pevny, 1982).

beds in defined intervals (3.5-5.2 m;9.6-12 m)

b) ruditic limestone of debris flow type and turbi-
dites with some cherts (the upper part of the section,

\tz- l).) ml.

The conodonts of this section are: Norigondo/ella
naoicwla (sample D 10), Epigondolella postera (sample D
1,D 3), recrystallized Epigondolella (sample D 2), Epigon

dolella posterd (sample D 3), E. bidentata, (sample D 5),

Norigondolella steinbergensls (sample D 1, D 10) indica
ting the Middle to Late Norian ages.

In Katundi Vjeter section, about 20 m thick (Fig.

8), thin bedded limestone commonly with very thin (5-

6 cm) cherty interlayers, predominate.
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Thick carbonate
debris flow deposits

Fìg. l0 Biostrrrrguphic secrron of Zbuqi.

Conodonts were found only in three sampies (KV
5, KV 6 and KV 9, ar. 5.9 m, 1,4.3 m and 19.8 m ievels

respectively). The species identified are: Norigondolella
steinbergensis (KV 5, KV 6), Epigondolella postera (KY
6,KV 9), E. multidentata (KV 6) and suggest a Norian
age for the thin bedded peiagic limestone facies with
cherts.

Krasta Zone.

The Krasta zone is the eastern zone of the Exter-
nal Albanides (Mego et al., in prep.). In Albanian geolo-
gic literature it has been considered as a subzone of rhe
Krasta-Cukali zone (ISPGJ-IGJN 1983, 1985). Guri Zi,
situated several km south of the town of Shkodra, is the
best investigated Triassic section belonging to this zone
(Fig l) The geology of the area shows a remarkable
imbricated structure (Theodhori, \966). In the Guri Zi
village, at the base of the section, the Paleogene flysch is

exposed. An effusive series, composed of spilite, albito-
phyre, and green tuffs, 170 m thick (considered of Ladi-
nian age by Theodori (1966) overthrusts the flysch.

A radiolarite sequence, about 15 m thick, follows.
The pelagic Triassic limestones overlie the radiolarites
showing a gradual transition and are covered by a tecto-
nic wedge of Upper Cretaceous limestone with Globo-
truncdna which in turn are overlain by the Paleogene

Conodont biostratigraphy of the Triassic of Albanìa

Pelagic thin bedded
limestone with chert
diagenetic nodules

flysch. This imbricated structure is clearly exposed furt-
her up the section.

The 60 m thick Carnian-Norian section conslsts
of limestones (from bottom to top):

a) in the first 30 m, thin-bedded limestone with
filaments of pelagic bivalves and interlayers of chert no-
dules predominate;

b) in the interval 30 to 43 m, the limestone beco-
mes medium-thick bedded; there is no presence of cherts;

c) in the interval from 43 to 45 m, the limestone
becomes again thin-medium bedded with filaments of
pelagic bivalves and some cherts;

d) the upper interval (a5-60 m) is composed of
medium-thick bedded limestone, 1ocally with filaments
of pelagic bivaives and with no presence of cherts.

The pelagic limestone, from which samples (2 kg
of each) were coilected, produced:

GZ l to GZ 3, GZ 8: Gladigondolella malayensis
malayensis;

GZ 3,GZ 6 to 12: Paragondolella poLygnathtformis;

GZ 3, GZ 6, GZ 1.0, GZ 13: P tadpole;
GZ9: IÌ auriformis;
GZ 1,1 to GZ 1.3: Paragondolella carnica;
GZ 1.1, GZ 14: Metapolygnatbus communisti;
G21.3 : Parago ndo le I la n o d o sa;

GZ 14, GZ 15: Metapolygnathus primitiws;
GZ76: very rich (over 1000 specimens), including

Epigondolella spatu/ata, E. abneptrs and l',{origondolella
halstattensis.

Based on the conodont assemblages, a Carnian age

is attributed to the interval between samples GZ f - GZ
14 (about 43 m thick) and a Norian age (up to the late
Lacian) to the interval between sampies GZ 14 - GZ 16

(about 12 m thick).

Cukali zone.

The Cukali zone is situated to rhe nofiheast of
Krasta zone. It is interpreted as a large tectonic window
between the Albanian Alps zone in the north and
Mirdita zone in the south-sourheasr (Fig. 1) Three sec-

tions (Omara1, Ura Shtrenjte and Zbuqi), iocated close
to each other, were studied within the Cukali zone.

Zbuqi section. It is rhe southernmosl secr;on, 155

- 160 m thick (Fig. l0).
From bottom to top, five units were distinguished:
(A) (1) 13 m of grey to pale reddish-rose ruditic

limestone;
(2) 3 m of reddish nodular and marly limestone;
(3) 1.6 m of grey to green tuffaceous carbonate

shales.

(B) 27-28 m consisting of a sequence of carbonate
shales and limestone lenses, with a 5 m thick interval of
cherts, ending 5 m below the top;

(C) 30 m of radiolarites.
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tenses samPle Om 14 was collec-

g p ted. (80 m);
g E .) two radioiarite levels"
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-e 6 Thev have a thickness of 4 m
€ E Volcanics, chiefly.basalts, .o.h u.rd are separated by a 10 m
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.' E' H ruffs and limestone nodules____---t--- d Z tes;
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to m (Illyrian);
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39 m of thin-bedded allodapic limestone (debris

flow) with filaments of pelagic bivalves.

(D) 45-46 m of thin-bedded limestone facies with
nodular cherts and/or cherty interlayers.

Seven out of ten samples contain conodonts frig. 10):

Zb 2 (taken at 1.2 m above base)' l''leospathodws ger-

manicus (Bithynian);
Zb 3 to Zb 5 (interval 25-30 m): Paragondolella

hanbulogi, P btfurcata, l',licoraella kockelt and in Zb 5

Gladigondolella rnalayensis (Pelsonian- Illyrian).
Zb 8 (60 m above Zb 5): Paragondolella polygnatht-

{n,*i, (C"rritn\.

Zb 9 - Zb 10 ( 113 m and 150 m), respectively

Metap olygnatbws pseudo ech inatws, Norigo ndo lella steinber-

geizsls rnd Epigondolella sp. (Norian age);

The radrolarites between the Late Anisian and

Norian time-intervals did not yield any conodonts.

Omaraj section. The second section studied in the

Cukali zone was the Omarai section, located south of

dolella constricta cornutA, P hanbu.logi (Illyrian);
Om 3 (precisely at the base of the massive lime-

stone) : ParagondoLeLLa po ly gnath rfurmis, P. fo I iata fo ltara,

P. f. inclinata, P auriformis (Carnian);

Om 4 to Om 5: Metapolygnathus primrtius, Ept-

gondolella spatulata.

Om 4 to Om 6 - E. abneptis (subsp.

chard, 1983), (Early Norian);
Om 6 and Om 7: Epigondolella

B, after Or-

multìdentata

(Middle Norian);
Om 6: E. postera (Middle Norian);
Om 7, Om 8, Om 12: Norigondolella naaicuLa, lt{.

ste inber gensis (Middle No rian) ;

A single specimen resembling Prionodina sueeti

was found in sample Om 11.

Samples Om 2, Om 9, Om 10 and Om 13 were

barren.
In conclusion, the Omaraj section ranges from Il-

lyrian to Norian (Alaunian), mostly in pelagic facies.
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Nodular limestone with pelagic bivalves
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tofft

Fìg, ll Biostratigruphic secrion of Urr e Shtreite.

llra Shtrenite céction. The third section studied in
the Cukali zone .was the Ura Shtrenjte section (Fig. 12).

It is almost 150 m thick and consists of pelagic

facies, but unlike the two previous sections it is entirely
of Norian age.

Above green tuffs follow from bottom to top:

a) carbonate shales and limestone debris flow with
pelagic bivalves (5 m);

hl dolornitic lim.estone with cherts and some cal-

carenites (a1 m);

c) calcarenites (4 m);

d) thin-bedded limestone and cherts (a2-a3 m);

e) thin-bedded limestone with cherts (36 m);
f) radiolarites (25 m).

The section is not rich in conodonts, which have

been recovered from the following samples:

US 1: Norlgondolella cf. naaicula;

US 5: Epigondolella abneptis;

US 7: Norigondolella steinbergensis, Epigondolella
spatulatd;

US 11: Mistkella bernsteini, Metapolygnatbus slot,a-

kensis.

The sequence is mostly Norian (probably mostly
early Norian). The Rhaetian stage is indicated by Misi-
kella bernsteini, whrch is the first evidence of this taxon
in Albania.

It can be concluded that the Triassic of the Cukali
zone ranges from the Pelsonian to the Rhaetian. The

carbonate pelagic facies predominates.

Albanian Alps Zone.

In the Albanian Alps zone, north of the Cukali
zone, the lJpper Longobardian (Ladinian) is documen-
ted by the conodonr.s Budurovignathws diebeli, B. mostle-

ri and B. rnungoensls in the sections of Gjuraj and

Thethi. This new evidence resulted from investigations
of the Lower-Middle Triassic rn the Albanian Alps zone

carried out in coliaboration with colleagues from the
Department of Earth Sciences of the University of Mila-
no (Gaetani et al., in preparation).

The Triassic facies, discussed in this study, are

summarized according to the geologic tectonic zones of
Albania (Table i).
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Dolomitic limestone with
diagenetic chefs

Tectonic
zones

Triassic
stages

Korabi
Zone

Mirdita
Zone

Krasta
Zone

Cukali
Zone

Albanian Alps
Zone

Norian
Medium-bedded

limestone,
turbidites and radiolarites

Thin bedded limestone
with cherts

Medium{hick bedded
limestone without chens

Thin bedded limestone
with cherts

Platform facies

Carnian

Ladinian

Thin bedded limestone
with cherts

Platy limestone
w:th cherts

and volcanics

Thin bedded limestone
with chens

Paft ly nodular limestone
with cherts

r/Rr r.honcioin iì,na\

Thin bedded limestone
with cherts

Radiolarites
and volcanics

Thin bedded limestone
with chefts

Radiolarites
and volcanics

Platform facies

MdÀ;il"""1"*
with chert and effusives

(Buchenstein type)

Anisian
Volcano-sedimentary Nodular limestone

(Flan Bulog type)
No outcrops Debris flow limestone, N"d"l"r Ir""t.*

(Han Buìog type)

Spathian
Volcano-sedimentary
series, partly nodular

lìmestone

Nodular lìmestone
(Han Bulog type)

No outcrops Nodular lÌmestone No outcrops

Teb. 1 Lithology of the conodont bearing facies in the tectono-stratigraphic zones of Albanilr
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rn Alps Albania
ne

I

n facies hernsteini, bidentata,
slovakensls

postera, multidentata

spatulata, abneptis,
primitius

?

tadpole auriformis

polygnathiformis

mungoengs mungoensrc

foliata inclinata

constilcta cornuta

i excelsa

i hanbutooi bifurcata
tt xo*nel

Korabi
Zone

Mirdita
Zone

Krasta i Cukali Albanian
Zone Zone Zone

Norian 
]

i

M

E

sternbergensls

navicula

bidentata

multidentata

abneptis
primitius

hallstattensis,
spatulata,

primitius

hernsteini.bidentata, platform
s/oyakensis

^^elÒra 
mt tlt;dònràtà

spatulata,
primitìus

? platform

po lyg nathif orm i s c ar n i c a

foliata inclinata

Carnian

U

M

E

2

auriformis

polygnathiformis

2

tadpole auriformis

polygnathiformis

?

auriformis

polygnathiformis

Longobard

Fassan

?

2

2

2

?

2

Anisian lllir.
constncta

2

constricta cornuta
exce/sa

hanbulogi bifurcata

2 aÒn<Íriîte 2

^^^^t,:^+^ ^^r^,,t^

excelsa, hanbulogi I

Pelson 2 kokheli 2 kokheli kokheli

bulgarica I bulge
l-?i?

?i?

Bithyn bulgarica bulgarica 2

Aeg. timorensis regale timorensis 2

Spath
homeri, jubata,

triangularis,
waagenl

homeri, brochus,
symmetncus,

tr i an g u I ari s, ab ru ptu s

2

bulgarica i bulgarica

regale timorensis

Tab.2 Srgnificant conodont species and range in the tectono-stratigraphic zones of Albania.

Fiq

PLATE I

I Neospathadus germanicus Kozvr, laterel view, x 100, ZbuqI section, Zb 2, Cukali zone. Pelsonian.
2 - Transition form between Neospathodus germanicus Kozur and NicoraeLla kockeli (Tetge),latenl view, x 120, Gjuraj section, G 58,

Albanian Alps zone, Pelsonian.
3 - Paragondolella banbulogl (Sudar 8c Budurov), latenl 'ìe*, x 80, Zbuql section, Zb 4, Cukeli zone, Illyrian.
4 - Paragondolella banbulogi (Sudar & Budurov), upper - lateral view, x /5, Zbuqi section, Zb 4, Cukrli zone, Illyrian.
5 - ParagondoLe/la JòLiata inclinata (Kovacs), lateral - upper vres', x /5, Krrmr section, K 3, Cukali zone, lJpper Ladinian.
6,9 ' Budurooignathus mungoensis (Diebel),6 - lateral view, x 85, Gjuraj section, G 101,9 - upper i,iew, x 90, Thethr section, Th 350,

both Albanian Alps zone, upper Longobardian.
7,8 - Budurovignathusdiebeli (Kozur&Mostler),7-upper-lrtenlview'xl20,Gjurajsection,GlOi,S-lateral-uppervieqx 1OO,

Thethi section, Th 350. Both Albanran Alps zone, upper Longobardirn.
1A, 17 - Paragondo/ella aurfurrnls (Kovacs), both upper - lateral view, x 1OO, Malsi e Korabit section, Mh 3/88, Korabi zone, Carnian.
12,13 - Paragondo/ella carnica (Krystyn), 12 - lateral view, 13 - upper view, both x iOO, Karme section, K 4, Cukali zone, Carnian.
14-76 ' ParagondolelLa polygnathiformis (Budurov & Stefanov), 14, 1 6 - lateral view, x 75, 1 5 - leteral view, x 75. Gun t Zi secti on, Krastr

zone: Fig. 14 - GZ 3; Fìgs. 15, 16 " GZ 11. Early Carnian.
17 - Paragondolella tadpole (Hayashi), lateral view, x 80, GurriZr section, GZ 3, Krasta zone, Carnian.Fio

homeri, jubata,
brochus, symmetricus,

tri ang ularis, abru ptus

Fio
Fio

Fio

Fìq

F;.
Fiú

Fie
Fì.
Fie

PLATE 2

Fig. 1 - Paragondolella tadpole (Hayashi), lateral vies., x 90. Guri i Zi section, GZ 3, Krasta zone, Crrnirn.
Fig. 2 - Neospathodus ner!)pdssensis (Mosher), lateral vrew, x100, Guri i Zi section, GZ 9, Krasta zone, Crrnien.
Fig.3-6 - Metapolygnathusprirnitius (Mosher),3,5 - upperview, x 90,4-ìowerview, x 90, frorn Figs.3 to 5 Guri r Zisection, G214, Kraste

zone. ea:ìy Norrrn: Fìg. b . upper r ies. x 25, M.rknor .ecrion. M l. l\lirdirr zone. errly Norrrn.
Fig.Z,8 - Paragondole/la communisti (Hayashi),7 -Ixeral view, x 90,8 - ieteral view, x 75, both Guri i Zi sect:ion, GZ 14, Krasta zorLe,

Norian.
Fig. 9 - Metapolygnathus abneptis (Huckriede), lateral view, x 100, Guri i Zi sectron, GZ 16, Krasta zone, errly Norirn.
Fig. 10, 11 -Epigondalellaspatulata(Hayashi), 10-upperview,x1O0, 11 -lateral-uppervien,xlOO,bothGttriiZisection,GZ16,Krasra

zone, Norien.
Fig. 12-14 - Norigonrlalella hallstattensis (Mosher), 1.2, 13 - lateral view, both x 100, 14 - lateral -upper r.ier,, x 75, Guri i Zt section, GZ 16,

Krr"tr zone, Norìrn,
Fig. 15, 16-Epigondolellabidentata(Mosher),7-\*eralview,x2OO,8-upperview,xlO0,bothUreshtrejtesection,US5,Cuhalizone,

Norìan.
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PLATE 3

Fig. 1- 3 - Norigondolella naoicula (Huckriede), 1- lateral-upper view,
x75,2 - lateral view, x 50, 3 - lateral-upper view, x 75. Ura
e Shtrejte section, US 7, Cukali zone, Norian.

Fig. 4 - Norigondalella steinbergensis (Mosher), lateral view, x 100,

Dushaj section, D 10, Mirdita zone, Middle to Late Norian.
Fig. 5 Epigondolella sLotaleensis (Kozur), lateral view, x 25, lJra e

Shtrejte-section, US 11, Cuhali zone, late Norian.
Fig. 6 Metapolygnathws pseudoecbinatus (Koztr), larenl - upper

view, x 100, Zbuqi section, Zb 9, Cul<ali zone, Norian.
Frg.7 - Epigondole/la postera (Kozrr & Mostler), lrtenl view, x

100, Duhaj section, D 1, Mirdita zone, early Norian.

Conodont Association and Biostratigraphy.

A biostratigraphic scheme of the pelagic Triassic

deposits in Albania, based on conodont assemblages

(Kozur, 1989; Hirsch, 1,994; Sudar, 1989; Budurov & Su-
,-l:r 1990ì .,.oi.o {'om Spathian to Rhaetian has been

established. From bottom to top the following ilssem-

blages are found:

1. homeri composed oÍ l"leospathodus waageni, N.

triangu/aris, 1,,[. homeri, N. abruptug N. spathi, N.
brochus.ìnd A/. symmetricus,

2. timorensis composed mainly of Chiosella timoren-
sls and Ch. gondolelloides.

3.a. bulgarica - Paragondolella bulgarica.

3.b. bifurcata - Paragondolella bifurcata, P. hanbulogi.

3.c. cornuta - l{eogondo/eLla cornuta, N. constricta and
Paragondolel/a excelsa.

4. kockel - l''[icoraella kockeli, l{eospathodus germdni-
cus, lV. microdus.

5" tethydis - Gladigondolella tethydis, G/. carinata, GL

buduroui malayensis.

6. diebeli - Bwduroaignathws diebeli, B. mostleri and B.

mungoensis.

7 . polygnathifo rmts - Paragondolella polygnathrformis,
P tadpole, P auriformis, P. /òliata folrata, N. f. tnclt-
nata.

8. primitius - MetapoÌygnathus primitius, M. commu-
nisti, NorigondolelLa halstattensis.

9. abneptis - Epigondolella abneptis, E. spatulata.
10. postera - EpigondoLella postera, E" multidentata, No-

rigond ol el la ha I sLa tten s ts.

11. steinbergensis - NorigondoLella steínbergensis, N.
na.ticula, Epigondolella bidentara.

12. hernsteini - Misikella hernsreini and Metapolygna"
thus sLooakensis.
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