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UPPER TRIASSIC TO LOWER JURASSIC SHALLOW-WATER CARBONATES NORTH
OF LAKE SHKODRA (NW ALBANIA, ALBANIAN ALPS ZONE): PART OF THE
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Abstract The palaeogeographic reconstruction of the Adriatic Carbonate Platform and its continuation to the south
represents a helpful tool to understand the Mesozoic palaeogeography of the Dinarides—Albanides—Hellenides oro-
genic system. In the present paper poorly known Upper Triassic to Lower Jurassic (Toarcian) shallow-water car-
bonates from the Shkodra area in northwest Albania (external Albanides; Albanian Alps zone) were investigated, dat-
ed mainly by larger benthic foraminifera. The microfossil associations as well as litho- and microfacies characteris-
tics are equivalent to contemporaneous shallow-water carbonate successions of the Adriatic Carbonate Platform
basement to the NW (in the High Karst zone). As a result of our study we clearly see a continuation of the Adriatic
Carbonate Platform from the Dinarides to the Albanides. In the area north of Lake Shkodra no Upper Triassic to
Lower Jurassic hemipelagic sedimentary rocks, which could be a possible connection between the Budva Unit to the

NW and the Cukali Unit to the SW, were detected.
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INTRODUCTION

The north Albanian Upper Triassic to Lower Jurassic
shallow-water carbonates play a crucial role in palaeoge-
ographic reconstructions of the Adriatic Carbonate Plat-
form system continuation towards the SE. Especially the
connection of interfingering deep water basins, the so
called Budva Trough in the Dinarides (Petkovi¢, 1958)
and the Cukali Trough (Albanides; Nopsca, 1929) in the
southeastern part of this shallow-water carbonate plat-
form area is discussed controversially (Meco and Aliaj,
2000 for the Albanian Alps with references therein). Sev-
eral authors connect both by a broad hemipelagic corridor
through the southern Albanian Alps zone (e.g., Tari,
2002; Vlahovi¢ et al., 2005). According to this model,
those transitional basinal sequences should therefore oc-
cur in the area of Lake Skhodra. A Lower Jurassic plat-
form-to-basin transitional facies in the Dinarides, for in-
stance, was studied by Crne and Buser (2006) and Crne
and Gorican (2008) in the Rumija area south of Lake
Skhodra in southern Montenegro, close to the Albanian
border and should improve the existence of the Middle
Triassic to Late Cretaceous deep-water Budva—Cukali
Basin to the west. Other authors instead connect the
Budva Trough and the Cukali Trough (= Krasta—Cukali
zone — e.g. Meco and Aliaj, 2000; Robertson and Shallo,
2000; Fig. 1) by hemipelagic sediments striking from
southeast to northwest south of Lake Skhodra, whereas
the Albanian Alps zone should represent a shallow water
carbonate areal. Some authors even see independent pal-
aeogeographic domains (Dimitrijevi¢, 1997): the Budva
Zone should end in the east around the Albanian border,
whereas the Cukali region should be part of the Krasta
zone striking to the southeast.

Resulting from the lack of exact stratigraphic data, how-
ever, the formation of these hemipelagic basins is dis-

cussed controversially as Triassic Troughs (e. g., Meco
and Aliaj, 2000; Robertson and Shallo , 2000; Tari,
2002), Jurassic—Cretaceous Troughs (e.g., Gori¢an, 1994;
Vlahovi¢ et al., 2005) or polyphase evolution. Further-
more problematic is also the structural interpretation and
the reconstruction of the palaeogeographic position with-
out exact knowledge about the age of nappe thrusting,
resulting e.g. in the correlation of the Krasta zone with
the Cukali zone. According to Beccaluva et al. (1997),
the Krasta zone consists of Lower Cretaceous flyschoidal
sediments, Upper Cretaceous pelagic limestones and
Maastrichtian to Eocene flysch; older sediments are un-
known. In contrast, the Cukali zone consists of
(Permian-) Triassic to Jurassic deep-water sediments with
an overlying Cretaceous—Palaeogene sequence similar to
the Krasta zone (Meco and Aliaj, 2000). At least, the
Cukali zone is separated from the Krasta zone by thrusts
(see Xhomo et al., 2002 for details).

A detailed discussion of all the aforementioned problems
and the existing different models for this area is beyond
the scope of the present contribution. The main topics of
our study are the microfacies, micropalaeontology, bio-
stratigraphy, and palaeogeographic position of the studied
Upper Triassic to Lower Jurassic section and its possible
connection to both the Budva Trough and the Cukali
Trough in the area of the southern Albanian Alps zone
north of Lake Shkodra (Fig. 1).

GEOLOGICAL SETTING

Overview

Vlahovi¢ et al. (2005) discuss the terms Dinaric Car-
bonate Platform, Adriatic—Dinaric Carbonate Platform (or

Adriatic-Dinaridic Carbonate Platform) and Adriatic
Carbonate Platform and recommended the term Adriatic
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Fig. 1 Simplified tectonic map of Albania and studied locality (after Xhomo et al., 2002, Gawlick et al. 2008).

Carbonate Platform (AdCP) for the large Jurassic to Cre-
taceous shallow water carbonate platform striking from
Slovenia to Albania and formed since the late Early Ju-
rassic after a tectonic induced break-down. Our study
area is located in the southeastern part of the Adriatic
Carbonate Platform and belongs stratigraphically mainly
to the youngest, third sequence of the AdCP basement (in
the sense of Vlahovi¢ et al., 2005).

Following uniform Upper Triassic shallow-water lagoon-
al carbonates with megalodonts (equivalent to Dachstein
Limestone; Meco and Aliaj, 2000) and peritidal dolo-
mites on top the lower to middle part of the Lower Juras-
sic shallow-water limestones are widely distributed along
the Adriatic Carbonate Platform: Northern Italy (Monaco,
2000; Fugagnoli, 2004: Calcari grigi), Slovenia (Buser
and Debeljak, 1995; Ogorelec, 2011), Croatia (Kochan-
sky-Devidé, 1957; Nikler and Soka¢, 1968), Serbia—
Montenegro (Radoi¢i¢, 1966) and Greece (Vartis-
Matarangas et al., 1994) (Table 1). A specific limestone
type is characterized by the mass occurrence of shells of
lithiotids, a thick-shelled heterodont bivalves several cen-
timetres in size belonging to several genera (e.g., Buser
and Debeljak, 1996; Debeljak and Buser, 1998, Turnsek
et al.,, 2003), developed during the Early Jurassic
(Sinemurian, but especially abundant in Pliensbachian
and Toarcian) (Fligel, 2004). All these occurrences dis-
play distinctive macro- and microscopically features as
well as typical microfossil associations. Characteristic for
the Tethyan realm, this lithofacies is also reported from
the Iberian domain (Rey et al., 1990; Rey, 1993; Azeredo
et al., 2003; Ruiz-Ortiz et al., 2004), and also from North
America (Fraser et al., 2004).

The study area in north Albania (Fig. 1) belongs to the
tectonic unit of the Albanian Alps zone (Meco and Aliaj,
2000, with references) and therein to the Malesia and
Mahde subzone (Beccaluva et al., 1997). According to
Meco and Aliaj (2000) the preserved stratigraphic se-
quence starts with Upper Triassic dolomites and lagoonal
limestones with megalodonts. The Lower Jurassic should
consist of dark grey biomicritic limestones with lithiotids
followed by dolomites in the Middle to older Upper Ju-
rassic. Therefore only few informations of the detailed
stratigraphic evolution of the Early Jurassic are available
from this area (Peza et al., 1973; see Meco and Aliaj,
2000). Our study is the first detailed stratigraphic investi-
gation on the Upper Triassic to Lower Jurassic sedimen-
tary succession in the Albanian Alps zone (Malesia and
Madhde subzone) allowing a better correlation with the
tectonic zones in the High Karst zone of the Outer Dinar-
ides (for details see Vlahovi¢ et al. 2005) and extend the
Lower Jurassic distribution map of important foraminif-
era taxa (Veli¢, 2007) to Albania.

Studied section

A continuous and conformable profile (thickness ~ 220
m; Fig. 2) of Upper Triassic to the upper part of the Low-
er Jurassic neritic dark brownish-coloured dolomites and
limestones was described in Albania for the first time by
Schlagintweit et al. (2006). This Rrapsha—Tamara named
section is cropping out along the mountainous road (Figs.
2 and 3) from Rrapsh-Starja (Rraphsa) to Tamarja
(Peshtan), located north of Shkodra near Montenegro in
the northwestern part of Albania (Albanian Alps zone,
Fig. 1).
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Table 1. Distribution of lower to middle Lower Jurassic
shallow-water limestones in the Dinaridic realm (examples).

Locality

Reference

Microfacies - Microfossils

Rumija Mts., S-Serbia (Krajna),
close to the border of Albania

RADOICI¢ (1966)

“Calcaire grumeleux”, P. mediterraneus,
Orbitopsella, Thaumatoporella

Zetska Ravnica, S-Serbia,
close to the border of Albania
District of Dubrovacko primorje -
Trebinje-Popovo polje, NNW of
Dubrovnik, S-Croatia
Region of Mosor-Biokovo-Bacine
S-Croatia

Region of Lemes NNW of Split,

Croatia
Region of Sosice SSW of Zagreb,

Croatia

Krka Valley between Zagradec

and Randol, Croatia
Region of Plitvice,
Croatia
Region of Gorski Kotar,
Central Croatia

East of Gradac, Mt. Biokovo
S-Croatia

Velebit Mountain,
Croatia

RADOICI¢ (1966)

RADoICi¢ (1966)

RADOIEi¢ (1966)
RADOICI€¢ (1966)
RADOICi¢ (1966)
RADOICI¢ (1966)
KOCHANSKY-DEVIDE (1958)
Gusi¢ & VELIE (1978)
GUSIé (1977)

NIKLER & SOKAC (1968)

Calcaire a Lithiotis, P. mediterraneus,
O. praecursor, Pseudocyclammina sp.

Calcaire a Lithiotis, Orbitopsella,
Lituosepta, P. mediterraneus,
Thaumatoporella

Calcaire a Lithiotis, Orbitopsella,
P. mediterraneus, Thaumatoporella

Calcaire a Lithiotis, O. praecursor,
P. mediterraneus
“Calcaire organogene” a P. mediterraneus,
“Calcaire microgrumeleux” a L. recoarensis

Calcaire @ P. mediterraneus, Orbitopsella
praecursor, (strata with lithiotides)

Orbitopsella praecursor
Association of Orbitopsella ssp., Lituosepta
recoarensis, Palaeodasycladus sp.

Limestones with Orbitopsella

Fossiliferous imestones with Orbitopsella
and other microfossils

RESULTS
Microfacies

The succession starts with intertidal dolomites of Upper
Triassic age (Fig. 4a) and is overlain by a more than 100
m thick series of peloidal, in parts laminated mudstones,
wackestones, packstones to floatstones. Grainstones and
shell layers occur occasionally. The upper part is
Toarcian in age (Fig. 5). The microfacies of the exposed
sequence (lamination, fenestral fabrics, internal breccias;
Fig. 4b,c) indicates peritidal to subtidal sedimentation in
a restricted inter- to supratidal environment. A stacking of
the succession in several peritidal parasequences, as de-
scribed from the lower part of the Lower Jurassic of the
Western Dinarides in Croatia (Buckovi¢ et al., 2001)
seems possible, but is not directly evidenced, e.g. through
bed-by-bed sampling. In addition, exact biostratigraphic
age dating of this part of the succession is not possible
due to the lack of stratigraphically relevant organisms.
Therefore a correlation with other lower part of the Low-
er Jurassic successions is not possible.

The middle part of the section (Fig. 5) contains a diverse
association of benthic foraminifera (Fig. 6) which accord-
ing to Nikler and Soka¢ (1968) “qualifies the Middle Li-
assic the most fossiliferous Jurassic member”. This part
of the succession starts with oolithic packstones to grain-
stones (Fig. 4g). Higher up, in the middle and upper part
of the succession lithiotid bivalves occur (Fig. 5; Fig. 6g)
above dolomitic limestones on top of the oolithic pack-
stones to grainstones. These lithiotid shells occur mainly
as floatstones in a series of bioturbated mudstones and
wackestones (Fig. 4d). They are generally considered to
have been accumulated in the inner platform/lagoonal
environments. Lithiotid-facies presence is presumably
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Fig. 2. Topographic map of the study area and locality of the
Rrapsha-Tamara section. The thickness of the section A-B
(approximately more than 220 m) cannot be exactly measured
in respect to covered parts of the section and some faults and is
therefore calculated on base of the dipping and the altitude dif-
ference. The calculated thickness of nearly 300 m for the Lithio-
tid limestone by Krobicki et al. (2018) seems a bit too high.
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Fig. 3 Outcrop situation of the Late Triassic to Lower Jurassic Rrapsha—Tamara section. a Main section: view from the south.

b Lithiotid limestones. ¢ Enlarged part of the previous picture

also controlled by the occurrence of suitable low-energy,
inner-platform environments (Debeljak and Buser, 1998;
Ruiz-Ortiz et al., 2004 with references). Besides benthic
foraminifera, we note the common presence of the incer-
tae sedis Thaumatoporella parvovesiculifera (Raineri)
and more rarely the dasycladalean alga Palaeodasycladus
mediterraneus (Pia) (Fig. 6f). Above the first horizons
with lithiotid bivalves again peloidal packstones (Fig. 4¢)
were deposited, while in some layers silification can be
observed. The higher, most probably Toarcian part of the
succession is characterized by several layers of lithiotid
bivalves, in places in mass occurrences. In general float-
stones and oncoidal rudstones to floatstones dominate
(Fig. 4f,h). Tempestites occur occasionally. The topmost

6

part of the succession consists of thick-bedded limestones
with several-metres-thick horizons of lithiotid bivalves
(Fig. 3c).

Biostratigraphy

Starting with Upper Triassic intensely recrystallized do-
lomites, the succession stratigraphically comprises the
Lituosepta compressa (Fig. 5; Fig. 6e) and Orbitopsella
lineage zones (Fig. 6a) of benthic foraminifera (Late
Sinemurian to Pliensbachian in age) (e. g., Septfontaine,
1984; Fugagnoli and Broglio, 1996; Kabal and Tasli,
2003; Fugagnoli, 2004; Veli¢, 2007). The highest parts
can be assigned to the Toarcian although it may not be
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Fig. 4 Microfacies of Lower Jurassic limestones of the Rrapsha—Tamara section. a Stromatactis structures in laminated mud-
stones to fine-peloidal packstones with basal internal sediment and dolomite cement. Sample A-3649. Scale bar =2 mm. b
Peloidal packstone with vugs and abundant tubes of Porferitubus lirimi Schlagintweit & Gawlick. Sample AL-719. Scale bar
=1 mm. ¢ Wavy-laminated stromatolite (‘cyanobacterial mats‘) with incorporated tubes of Porferitubus lirimi Schlagintweit
& Gawlick. Sample AL-726, scale bar = 2 mm. d Peloid-foraminiferal packstone with abundant test of small miliolids, e.g.
Planiinvoluta sp. Sample A-3644-u. Scale bar = 1 mm. e Peloidal packstone with small benthic foraminifera and abundant
Thaumatoporella parvovesiculifera (Raineri) of the morphotype “Messopotamella angulata” Dragastan et al. Sample A-
3644-0. Scale bar = 2 mm. f Oncoidal packstone with fine bioclastic matrix. Sample AL-696. Scale bar = 2 mm. g Ooid
grainstone. Sample AL-716. Scale bar = 2 mm. h Lithiotid debris limestone. Sample AL-697. Scale bar =2 mm.
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Fig. 5 Late Triassic to Lower Jurassic Rrapsha—Tamara section, Albania. Generalized lithology,

Lithiotis shells.

micropalaeontological inventory and biostratigraphy. Legend: L
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NS e——" J $ . g »,
Fig. 6 Micropalaeontology of the Late Triassic—Lower Jurassic Rrapsha—Tamara section, Albania. a Orbitopsella prae-
cursor (Gumbel). Sample AL-714. Scale bar =1 mm. b Lituolipora termieri (Hottinger). Sample AL-704. Scale bar = 0.5
mm. ¢ Everticyclammina praevirguliana Fugagnoli. Sample AL-696. Scale bar = 0.5 mm. d “Pseudocyclammina” liasica
Hottinger. Sample AL-701. Scale bar = 0.2 mm. e Lituosepta recoarensis Hottinger. Sample AL-700. Scale bar = 0.5
mm. f Palaeodasycladus mediterraneus (Pia). Sample AL-712. Scale bar = 1 mm. g Orbitopsella praecursor (Gimbel).
Sample AL-714. Scale bar = 0.5 mm. h Involutina? sp. Sample AL-714. Scale bar = 0.5 mm. i Irregular tube-shaped
specimens (typus “Messopotamella angulata” Dragastan et al., 1985) of Thaumatoporella parvovesiculifera (Raineri),
Sample A-3644-0. Scale bar = 1 mm. j Fragment of Palaeodasycladus cf. mediterraneus (Pia). Sample A-3645-u. Scale
bar = 1 mm. k Duotaxis metula Kristan. Sample AL-699. Scale bar = 0.2 mm. | Parafavreina thoronetensis Bronnimann,
Caron & Zaninetti. Sample A-3648. Scale bar = 0.5 mm.
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dated directly. The Pliensbachian/Toarcian boundary can
tentatively be placed at the top of the Lituosepta com-
pressa zone (see Fugagnoli, 2004) or slightly above (see
Bassoullet, 1997). According to Bassoullet (1997) or-
bitopsellids and ,,Pseudocyclammina‘ liasica should bio-
stratigraphically not overlap in their ranges. In our sam-
ples there is a short interval in the Late Pliensbachian in
which both species show an overlapping range. Further
detailed investigations on shallow-water Pliensbachian
sedimentary rocks may improve the age ranges of both
species. The Triassic/Lower Jurassic (T/J) boundary can-
not be fixed micropalaeontologically in the studied sec-
tion. Also the lower part of the investigated profile
(“Lower Liassic”) is devoid of microfossils. Lithological-
ly the T/J boundary is marked by a sharp change from
dolomites to a dominance of limestones presumably con-
nected with a stratigraphic hiatus between both units trig-
gered by a sea-level drop around the Triassic/Jurassic
boundary. This is confirmed by a microbreccia horizon
with reworked older clasts on top of the strongly recrys-
tallized dolomites. In similar successions in Montenegro
such dolomite was dated as Upper Triassic by the occur-
rence of some index fossils, e.g. Triasina hantkeni (Pajo-
vié et al., 2017).

It is worth mentioning that the stratigraphic occurrence of
Lithiotid limestones (“Lithiotis” limestones) in the Di-
naridic realm is not constant (Geyer, 1977). Whereas in
Slovenia they occur in one distinct horizon (“lithiotid
horizon”, Pliensbachian, Buser and Debeljak, 1995), sev-
en horizons within the middle part of the Lower Jurassic
were reported from Croatia by Nikler and Soka¢ (1968)
and Veli¢ and Veli¢ (2009). Partly in situ, most often,
they occur as in the Rrapsha—Tamara section as debris
limestones (Fig. 4), floatstones to bioclastic packstones.
In situ “Lithiotis” build-ups (massive beds) with thick-
nesses of more than 10 m were reported from other parts
of the Adriatic Carbonate Platform (e. g., Géhner, 1980)
or Morocco (Scheibner and Reijmer, 1999).

DISCUSSION

As a result of our study we see a clear continuation of the
Adriatic Carbonate Platform basement from the Dinarides
to Albanides in the northern Albania, poorly investigated
at the moment, helping to reconstruct the palaeogeogra-
phy of the Adriatic Carbonate Platform (e. g., Vlahovi¢ et
al., 2005). The Malesia and Madhe subzones of the Alba-
nian Alps zone resemble perfectly the stratigraphic and
facies evolution of the High Karst zone of the Outer Di-
narides.

A temporary, short-lasting drowning of the shallow-
marine carbonate platform area in latest Pliensbachian or
Toarcian, as described in several parts of the “Lithiotis”
platform (e. g., Buser and Debeljak, 1995; Ruiz-Ortiz,
2004; Vlahovi¢ et al., 2005; Sabatino et al., 2013) and
even locally forming of the new hemipelagic basins (e.g.,
the Jurassic Budva Trough — Gorican, 1994), is not visi-
ble in the studied section. Instead, we clearly see a con-
tinuation of mainly shallow-water conditions from the
Sinemurian/Pliensbachian to the Toarcian and therefore a
clear continuation of the High Karst zone of the Dinarides
to the western part of the Albanian Alps zone. Intercalat-
ed thin coal horizons (Krobicki et al., 2018) confirm this
10

view. Only the thin cherty layers with relics of spicules in
the upper part of the section (Lituosepta compressa range
zone) may indicate a short flooding event within the shal-
low-water area, rapidly followed again by lithiotid debris
limestones. Lithiotid limestones occur in the Albanian
Alps zone not in a distinct stratigraphic horizon as in sev-
eral other localities of the Adriatic Carbonate platform.
We prove several independent layers in the Plienshachian
and Toarcian.

We see no possibility to connect the Budva Trough with
the Cukali Trough by a hemipelagic corridor in the Late
Triassic to late Early Jurassic through the Albanian Alps
zone. But the need for further detailed stratigraphic and
facies investigations in all neighbouring regions (Budva
zone, Albanian Alps zone, Cukali zone), on the whole
Triassic to Jurassic sequence is clearly evident to find
arguments for a possible connection between the Budva
and Cukali area. Especially the existing confusion about
the correlation of the different tectonic units and their
tectonostratigraphic evolution needs clear definitions on
the basis of exact stratigraphic and facies data.
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