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A b s t r a c t : Litlio- and biostratigraphical investigations of the Triassic in 
the central and western pails of the Croatian Karst zone have been earned on. 
New data enable, a correlation of facias and reconstruction of the sequence of 
layers as a consequence of complex geological changes during the Triassic 
period. 

Lithostratigraphical sequence 

T h c L o w e r T r i a s s i c 

A coíľthmous transition between t h e P e r m i a n and the Scythian in the area of the 
Veliká Paklenica (fig. 3, a—c) and Brušane (all ment ioned localities are to be l'ound 
on the orientation maps — figs. 1, 2). established dur ing the mapping, has been confirmed 
also b y m e a n s of sedimentological analyses. T h e t rans ient zone between P e r m i a n dolo­
mites and Scythian siltstones consists of dolomites charged with some terrestrial detritus 
(fig. 3. a). This implies a change in paleogeographical relat ions of the suroundings of 
the area. W e find a confirmation of this conclusion at n u m e r o u s localities in Lika (Bu­
ková Glava, Staro Selo n e a r Sv. Rok. Rizvanuša, Brezik etc.), where an unconformity 
between t h e U p p e r Palaeozoic and t h e Scythian has been established (fig. 3, d). Basal 
Scythian layers consist of conglomerates with pebbles of P e r m i a n dolomites accompanied 
by dolomilic pelites and silt-bearing dolomites. T h e unconformity and change in sedi­
menta t ion m u s t be connected with the Pfalzian oroganetic phase. Therefore, we consider 
admixtures of terrestrial detritus in the dolomites in t h e Paklenica area and at B r u š a n e 
a sign of the beginning of the Lower Triassic. 

T h e sequence of sediments in t h e lower p a r t of t h e Scythian stage shows an increase 
of terrigeneous components and the formation of a series of thin bedded calcareous 
sandstones and schistose siltstones. W i t h i n this series al locblbonous carbonate rocks (in 
Lika always t h e dolomilic ones) are also interbedded. 

Basic components of Lower Scythian sediments are micaceous sandstones and their 
fine-grained equivalents. T h e often ment ioned ..schistosily" of lliose sediments is due to 
the a r rangement of micaceous minerals paral lel ly to tlie bedding plane. Sporadically, 
cross-bedding of small scale and ripple-marks on t h e upper bedding-plane of sandstones 
are also present. 

Detrital particles of sandstones are fine-grained, well sorted but often irregularly 
distributed in basal carbonate cement. T h e particles arc of a terrestrial and subaqueous 
^inlrabasinal) origin. T h e formes are composed of angular quartz grains, feldspars (acid 
plagioclases), muscovile, chlorite, and. rarely, biotite and particles of sedimentary rocks. 
The inlrabasinal detritus consists of s u b r o u n d e d and rounded calcareous particles of an 
inorganic and organic origin (pseudooliles, oolites, organic fragments). T h e cement is 
most often dolomilic. rarely composed of quartz, iron oxide, or clay. These sandstones 
are classified as micaceous subarkose. calcarenitic subarkose. and some of them as pro-
toquartzites. 

* Prof. D. M. II c r a k . Geološko-paleontološki závod Zagreb, Socijal. Rcvol. 8. Air. gcol. 
B. S o k a í, B. C é a v n i č a r, Institut za geološka instraživanja, Zagreb, Kupska 2. 
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Fig. 1. 
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Vig. 3. Geological columns of the Scythian: a-h — ihc Lower Scythian at V. Paklenica (a — 
llic lower mainly dolomitic beds, b — the upper clastic beds); c — the Upper Scythian at 
Veliká Paklenica; d — the Lower Scythian at Sv. Rok; 1 — micaceous siltstone, 2 — mica­
ceous sandstone; 3 — shale; 4 — dolomite; 5 — dolomite with clay; 6 — calcilic dolomite: 
7 — silty calcilic dolomite; 8 — sandy calcific dolomite: 9 — silty dolomite; 10 — sandy 
dolomite; 11 — dolomitizod oolitic calcaa'emite with detrital quartz grains: 12 — dolomitic 
quartz calcarenitc; 13 — quartz conglomerate; 14 — subarkose-prolcquartzite; 15 — quartz 
sandstone: I(i — calcareous sandstone; 17 — breccia-conglomerates; 18 — dolomite mit 

Neoschwagerina. 

.Micaceous sills-tones, in lerbcdding with m e n t i o n e d sandstones, m a y be poorer by 
carbonate, b u t richer b y mica o r micaceous-clay minerals . 

The heavy mineral suite of both sandstones and micaceous sillstones is characterized 
by the dominat ion of rounded flakes of chlorite containing hemat i te inclusions, then 
subrounded brown t o u r m a l i n e and r o u n d e d apatite, rutile, zirkon, and rarely, brookite, 
opidote, and garnet. 

With in t h e described series of sediments dolomitic oolitic calcareniles arc also inter-
bedded. They sontain oolites, organic fragments, r o u n d e d shells filled with calcareous 
mud. and terrestrial detrital materials . These sediments are medium-grained, and locally 
cross-bedded. They are part ia l ly or completely dolomitized. Depending on t h e stage of 
the doloniil ization of oolites, they h a y o preserved a m a r e or less concentric texture. 

Marks of postdepositľonal diageuetic and epigenelic changes, due to pressure and 
solution, are often established (deformations of oolites, niicrostylolites. compaction and 
removed of cement). 

After t h e described s e d i m e n t a r y series at the localities Buková Glava, Staro Selo, 
Veliká Paklenica a 1 — 25 m. thick hor izon of orthoquartzit ic conglomerates and sand­
stones follows, consisting of oheirt, quartz, and quarlzi le grains. Main components of 
I hose sediments are identical with those of Permian sandstones and conglomerates 
(Grôden, Košiia), which suggests resedimenfation. 

T h e u p p e r p a r t of Scythian sediments is characterized b y a gradual d iminishing of 
terrestrial detritus, b y an overwhelming deposition of calcareous rocks, and by the 
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formation of fine-g'rained idolomitcs (fig 3. c). The origine of the dolomites is due to the 
dolomitization of calcilutites. Some of them contain spheric particles (pellets) and m a y 
be classified as dolomitic calcisiltites or calcarenites. But they always contain some ad­
mixtures of fine-grained or politic components , at least as traces. 

Scythian sediments established recently in Gorski Kolar at Gerovo. Lokvarske Laze. 
and Zelin Crnoluški (B. S č a v n i č a r and A. S u š n j a r a 1966a. b) are composed 
of the same m a i n elements as those of Lika: calcaironilic micaceous sandstones and 
oolitic or fine-grained, always s a n d y dolomites. But neither basal conglomerates n o r 
sandstones were registered. It remains to explain whether they are missing because of 
different sedimentary environments or because of the tectonics. 

T h e M i d d I e T r i a s s i c 

1. At most localities in Lika Anisian sediments follow Scythian dolomites wi thout any 
interruption, which makes it ra ther difficult to determine a proper limit between the 
Scythian and the Anisian (Opsenica n e a r Sv. Bok. Staro solo, Rizvanuša etc.). Excep­
tionally, the Anisian m a y be in contact with older sediments dun to transgression. 

T h e Anisian is represented p r e d o m i n a n t l y b y l imestones and dolomites. But, moreover. 
lenses of elastics at different horizons are found. A general view of the sequence of the 
Anisian deposits is given in fig. 4. a. 

A detailed analysis of the Anisian was performed in t h e area oľ Rizvanuša, in the 
surroundings of Gospic. Fine-grained dolomites cont inue also dur ing t h e first p h a s e of 
the Anisian (the limit is unclear'1. IntergranulaTly they contain also silt-quartz, muš­
koví to, clay-particles, relic calcareous material, and pyrite. Terrestrial admixtures gra­
dual ly diminish and finally disappear, and a p u r e carbonate sedimentat ion is con­
tinued. 

In the lower part of the Anisian crystalline dolomites with a granoblastic texture (fine 
to coarse-grained anhedra l mosaic)) are most ly found. T h e y are intcrbedded with some 
dolomite layers characterized by organic structure with a crinkled laminat ion of crypto-
crystalline, probably algal, carbonate. 

At Bizvanuša the described dolomites are followed b y a horizon of dolomitic lime­
stones and finally by p u r e l imestones. Anisian limestones are more often part ial ly 
recrystallized. Nearer genetic classification is n o t obvious, b u t it seems that w e h a v e to 
do with biocalcarenites or b ioaccumulated limestones. 

At different horizons of the .Anisian smaller or larger lenses of clastic sediments also 
occur. Those of the profiles Goliéi-Vršilja and B W Rastovača (<)-843) were analysed. 

Most Frequently they are politic sediments (calcareous shale). They consist of quartz, 
illitc, chloride with or without plagioclases. In the upper part, of the clastic sediments 
l imestone-conglomerate occurs, consisting of pebbles of different types of calcareous 
rocks and containing some quartz, chert and muscovite. 

2. The Ladinian follows after the Anisian wi thout any interrupt ion (fig. 1, b). It 
consists p r e d o m i n a n t l y of l imestones and dolomites subst i tut ing each other laterally 
and vertically. Clastic lenses also occur. In the area of the Veliká Paklcnica there are 
no Ladinian sediments (primarily reduced and eroded). 

Ladinian l imestones a n d dolomites h a v e similar composit ional and textura! charac­
teristics as those of the Anisian. Therefore, n o c o m m e n t is necessary. 

More interesting are two profiles with clastic rocks representing larger or smaller parts 
of the Ladinian. 

The most interesting profile is the one of Donje Pazarište, already studied b y dif-
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big. 4. Geological coluirms oľ the Middle Triassic of the Velebit region: a — general schematic 
column of the Anisian: b — general schematic column of ihe Ladinian; c — tuffaceous 
elastics and limestones of the Lower Ladinian at D. Pazarište; d — tuffaceous elastics of 
Ihe Ladinian at V. Vršina; i — nonibeddcd limestone; 2 — bedded limestones; 3 — limestone 
with Crinoids; f\ — limestone with Ammonites; 5 — limestone with small knots of chert; 6 — 
tuffaceous limestone: 7 — nonbedded dolomite; 8 — bedded dolomite; 9 — breceia-
eonglomcrace; 10 — congloniorace; II — fine-grained elastics; 12 — luff; 13 — tuffaceous 
sandstone; \f\ — sandstone am! siltstone (volcanic graywaeke'): I "> — shale: l(i — clay: 17 — 

lenses of chert. 

forent authors (M. S a l o p o k 1918. S. B a h U J Í 1963. etc.;. On the basis of new 
petrologionl investigations, two different groups of sediments m a y ]>e dist inguished: 
one consisting oľ sandstones and peliles and the oilier composed oľ limestones, tuffs, 
and variegated charts. 

T h e lower par t of the Ladinian clastic series al Donje Pazarislc (fig. i. c) is charac­
terized by the rhythmic inlerbedding of twit members : one politic (dark grey shale), 
the other psamitic (sandstone). T h e politic m e m b e r has a uniform composit ion consis­
ting of quartz, acid to intermediate, plagioclasos. kaolinite, and Ulilo. T h e content oľ 
CaCO;, varies from 0 - 2 0 % . 

The sandstones are mainly composed oľ fragments of volcanic rock. These particles 
consisl ol mierolitcs of plagioclasos which have a sub-parallel orientation and are in-
eluded in feebly polarizing or chlorllic g roundmass . Fe ldspar grains are represented 
by albilc. Quartz is rare. Chlorite occurs a.s a p r o d u c t oľ alteration and as a pari oľ 
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matrix. Calcilc partially replaces feldspars and malrix. These sandstones ma\ be clas­
sified as volcanic graywackes. The rhy thmic intc/rbcdding of graywaekes and shales 
makes this association similar to flysch assemblage. Products of erosion of a volcanic 
relief (emerged or submarine) are accumulated in quiel deeper water in rather reducing 
environments (dark colour of sediments). 

Clastic sediments in the higher pari of the sequence at Donje Pa/.arišle are more 
complex. Calcareous, argillaceous, pyroclastie, and silicious deposits are to be lound 
there, in exchange. The presence of pyroclastie components attr ibutes an essential 
characteristic to sedimentat ion. W e encounter bedded limestones as the first element 
of the series. Usually [hey are delrilal calcareous rocks: graded bedded ealcarenites, 
fine-grained ealcilutite and argillocaleareous rocks. This calcareous sedimentation was 
interrupted by temporary explosive submar ine eruptions. On such occasions acid luffs 
were formed, interbedded with sedimentary material or mixed with it. forming tuf-
faceous sediments. By voleanism sea water was enriched with silica (SiOo) which has 
caused a deposition of chert, made a convenient biotope for lladiolaria, anabled a sili-
fi cation of clays, etc. The luffs arc composed of angular grains of quarz and acid lo 
intermediate plagioclases (albitc to andesino) included lo the malr ix of devilril'ied voh 
canic glass. 

More frequent are the tuffaceous sediments (tuffacoous ealcarenites. clay, etc.), which 
contain pyroclaslic material as admixtures in all proport ions. : 

A frequent member in the upper part of the Ladinian elastic series is chert (usually 
Radiolar ian one). It is composed of cryplocrystall ine SÍO2 (chalcedon, quartz) . Red and. 
reddish-brown varieties contain fine dispersed hemati te and the green ones pyrite.-
Cherts are most frequently interbedded with lull's. Even, they m a y contain grains of 
pyroclaslic feldspar .and quar tz ; or relics of vilroclastic texture are visible in them, 
which proves a genetic relation to submar ine eruptions. : 

In the area of Veliká Vršina near Sv. Rok (fig. 4, d) the Ladinian is mainly repre­
sented by limestones. Bui there are also smaller or larger lenses ol clashes similar lo 
I hose of Donje Pazarište. 

In the district of Ciorski Kolar .Middle Triassic sediments have not been established 
so far. 
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T h c U p p e r T r i a s s i c 

In Lika and Paklcnica there is always an unconformity between the Middle and 
Upper Triassic. Basal deposits of the Upper Triassic are usually elastics (fig. 5, a) and 
only exceptionally dolomites. Clastics were established at numerous localities mainly in 
the depressions of paleokarst. 

Upper Triassic elastic sediments have been analysed at Bunovac, Grgin Brijeg and 
partially at Veliká Plana and Vrátnik. 

At all localities the Upper Triassic (the Carman stage) begins with limestone con­
glomerates, unconformable to Middle Triassic sediments. Limestone pebbles dominate 
(mostly Middle Triassic limestone), but there are rare grains of quartz. The pebbles are 
often in concave-oonvex or sutured contacts. Matrix is sparse, and as to its composition, 
it is argillaceous and ferruginous or calcareous. 

In the sequence limestone pebbles diminish, matrix becomes dominant, and those 
coarse limestone elastics pass to argillaceous calcilutites and calcareous shales with 
sparsely distributed pebbles. Red pigmentation dominates in Carnian clastics. In this 
part of the sequence at Bunovac admixtures of volcanic particles start, forming tuf-
ifaceous sediments and tuffs. 

Tuffaceous pelitcs are represented by red calcareous shales with 17—49 % of CaCO:;. 
In them quartz, kaolinite, chlorite, plagioclase. hematite and traces of montmorillonite 
were identified by X-ray method. At the localities Veliká Plana and Grgin Brijeg the 
clay mineral is more frequently illite than kaolinite, and feldspars do not belong lo the 
high temperature type. Admixtures of medium grains of pyroelastic quartz and feldspars 
are fl'«'avs to be found. 

Tuffaceous sandstones and breccias contain medium and coarse-grained pyroelastic 
particns ^quartz and leldspar) mingled in all proportions with epielaslic materials. 

Tuffs and volcanic breccias are crystal-vitric pyroclaslies. They consist of fragments 
of volcanic quartz, plagioclases, particles of volcanic glass and of lilliic tuff. Grains of 
epielastic origine are rare. Matrix of volcanic glass is partially replaced by calcile. 
Pyroelastic particles are represented by fractured grains, angular chips, or resorbed 
grains. Quartz contains inclusions of gass or fluid and it is corroded with deep cmbay-
ments filled with glass. Feldspars are plagioclases with 2 9 — 4 0 % An (andesinc, rarely 
oligoclase). Measurements of feldspars were performed on the samples of Bunovac. 

The higher part of the clastic series is characterized by a gradual reduction of pyro­
elastic components and by the domination of politic and calcareous sediments. 

In the area of Grgin Brijeg, further on NNW of Veliká Plana and at Vrátnik the 
sequence of clastics is similar to that of Bunovac: first limestone conglomerates, then 
tuffaceous sandstones and pelites. 

In Gorski Kota r petrographic investigations were performed in the surroundings of 
Gerovo, Crni Lug, Zelin Crnoluški, Trsce, Lokve. and Dědin. Here similarly to Lika. 
specific assemblage of red clastic rocks are also developed in the lower part, and cal­
careous rocks in the upper part, of the Carnian stage. At Gerovo, Lokve. and Crni Lug 
there are obvious alternations of medium and fine-grained clastic rocks and continuous 
transitions into dolomites. In the lower horizonls at Gerovo, Zelin Crnoluški and Dedin 
peLromict and tuffaceous conglomerates are present, which, besides pyroelastic quartz 
arid feldspars, contain numerous rock particles and therefore represent a coarse-grained 
equivalent of sub-graywackes. Among the rock particles limestones (of the Upper Per­
mian and the Lower Triassic), cherts, quartzites, sandstones, low-grade schistes, were 
registered. The cement is calcile, fine to coarse-grained. 
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Sandstones ave a very frequent member . They consist of: quartz, feldspars, grains of 
myrmekite, rock particles, chlorite and muscovitc. Owing to a high content of feldspars 
( > 2 0 % ) they m a y he classified ns arkosic sandstones . Some of t h e m arc tuffaceous 
sandstones. Feldspars are identical with those of Veliká Plana, Grgin Brijeg and Vrátnik, 
i. e., anhedral or subhedral grains of albite, pink, clouded due to alternation, and some­
times replaced b y calcite. T h e y are found even m o r e often than at the ment ioned loca­
lities of Lika. Rock particles in some horizons exceed feldspars and, consequently, tire 
sandstones are considered as sub-graywacke. T h e cementing mater ia l is iron oxid or 
carbonate (calcile or dolomite). Quartz cement, deposited as a secondary overgrowth on 
quartz grains, was rcgistrated at Crni Lug (Malo Selo). H e a v y minera ls extracted from 
Carnian sandstones are : magneti te, hemat i te , i lmenile, zircon, tourmaline, rutile, corun­
d u m and traces of apatite, brookile. and garnet. 

Pelitic sediments are ioterbedding with t h e sandstones. They are similar to those of 
Lika (for example at Grgin Brijeg). but often very dolomitic. They m a y cont inuous ly 
pass to compact dolomitic beds. Small quantit ies of sandy detritus are the same as in 
sandstones. 

Alternating series of sandstones and pelites are gradual ly subst i tuted b y dolomites. 
Sandstones fall out first. As to poliles, a change of p igment occurs first, i. e., instead 
of the red ones there are greyish-green and white-grey pelitic intercalat ions. In the 
lower p a r t dolomites are argillaceous, fine-grained, and inter-bedded into the pelites. 
T h e n follow compact grey dolomites (fig. 5, b). T h e y contain some sandy detritus, which 
desappears towards the top of the series. In sedimentary e n v i r o n m e n t the change of 
redox potent ia l from oxidizing to reducing is p r o v e d b y the disappear ing of hemat i te 
pigmentat ion and the presence of antigenic pyr i te in grey pelites and dolomites. 

T h e common characteristic of U p p e r Triassic dolomites is the fact that they are more 
or less uniform within a broad area including Lika and Gorski Kotar . Three general 
types m a y be dist inguished: 

a) Dolomites with an organic irregular l aminated s tructure are r a t h e r widespread. 
This structure is ascribed to algal action (blue-green algae of the sediment-binding type). 
Interbedded are also algal calcarenitos which represent a p r o d u c t of the mechanical 
deformation and fragmentat ion of t h e m e n t i o n e d sediments. 

b) T h e second 'type of dolomites are dolomitic calcarenitos which h a v e preserved 
more or less their p r i m a r y texture of calcarenitos depending o n t h e degree of dolomiti-
zation or recrystallization. 

c) Final ly m e d i u m - to coarse-grained fully recryslallizod dolomites arc present which 
display a granoblastic texture forming a porous mosaic with anhedra l or rhomboedra l 
grains. These dolomites are genetically undefined. 

Sequence of fossils 

Remains of inacrofossils are relatively rare in the investigated areas. In the Lower 
Triassic remains of Anodoiitophora fassaensis W i s s m a n n were locally established. 
It is interesting to point out that Lower Triassic Ammonites have not been registered, 
though t h e y are relatively frequent in Dalmat ia and occur even in Northern Croatia. 
We have not established any emendat ion in this respect. 

The most frequent macrofossils of t h e Middle Triassic in Lika are Ammonites them­
selves. Two famous localities were described by M. S a l o p e k i. e., at Kunovae 
Vrelo and Donič Pazarište. At K u n o v a e Vrelo M. S a l o p e k (1914) determined the 
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following forms: Ceratil.es (Popiniles) bispiiiosus H a u c r var. licanus S a 1 o p c 'k. 
C. (Popinites) bosnensis I I a u c r, Proarcesles cľ. (juudrilabialus M o j s. P. ex afľ. 
boľcklú M o j s.. P. afľ. subtridentinus M o j s., P. cf. pawionicus M o j s., Pinacoceras 
ex aff. damesi M o j s., Gymnites palmai M o j s.. C. ex aff. humboldti M o j s.. G. 
cľ. bosnensis H a u e r, G. of. incultus M o j s.. Plychkes flexuosus M o j s., Pi., pro-
jugus S a I o p e k, ľl. acuLus M o j s., Pi. cf. uldigi M o j s., /'/. ex aff. eusomus 
15 e y r. and Pi. garianovič-krambergeri S a 1 o p e k. Also determined were Nauti loids : 
Plc.uronaulilus mosis M o j s., Mojsvaroceras aff. bulogense 11 a u e r and Orthoceras 
campanile M o j s. T h o u g h this fauna was rich ÍL has been impossible to draw an 
obvious l imit between t h e Anisian and the Ladinian stage. M. S a l o p e k considers 
the ment ioned fauna a transient one, with more inclination to consider it the basis of 
the Ladin ian (Buchenstein beds). At Donje Pazaris le M. S a l o p e k (1918) determined 
Dinarites dinarieus S a 1 o p e k. Halilucites haugi S a l o p c k, i7. afľ. obliquus H a u e r, 
íl. afľ. plicalus H a u c r. further on. remains oľ the genera Arcesles, Ptychites, and 
Nauti loid Orlhoceras. T h e age has been determined as Ladinian. 

We found also some Ammonites in the area of Veliká Vršina near Sv. Rok. But the 
remains were not favourable for determinat ion. It is interesting that a remain very 
similar to Ceratitcs trinudosus M o j s. was found in the higher par t oľ the Ladinian. 
Whether it was b r o u g h t b y flow or should we rather believe that C. trinodosus has 
a broader s lratigraphical range, this will remain unsolved. 

Exceptional ly, the p l a n t Vol.l~.ia recubariensis S c h e n k is found in Ladinian elastics 
(M. H e r a k 1965b). 

In Upper Triassic sediments m a i n l y t h e Megalodontidae have been established so 
far. i\o detailed investigations h a v e been performed. 

Our attention was m a i n l y pa id to microfossils. In connection with the Lower Triassic, 
we h a v e only to cite V. K o c h a n s k i - D e v i d c and S. P a n t i c (1966). who 
compiled the data of the Foramini fer Meandrospira iulia ( P r e m o l i S i l v a). This 
Foraminiľer probably appears a lready in t h e lower p a r t of the Scythian (at Lokvarske 
Laze in Gorski Kotar together with Anodontopkora fassaensis W i s s m a n n and 
Ammodiscus), but it usually frequently occurs in the Upper p a r t of the Scythian stage 
accompanied b y Ammodiscus incertus ( d ' O r b . ) . rarely Frondicularia woodwardi 
H o w c h i n , further on, Oslracods etc. So far we have not established any deter­
minable calcareous algae. 

On the contrary, in the Middle Triassic calcareous algae represent the most applicable 
fossil group for s lratigraphical determinat ion. 

T h e family Dasycladaceae occupies the d o m i n a n t place a m o n g t h e m . T h e forms 
established in the investigated areas m a y be seen in table 1. It is visible that n u m e r o u s 
forms are present only in the Anisian, a n d others only in the Ladinian. By means of 
them it has been possible to draw the limit between these two slages in spite of litho-
logical s imilarity or even identity. This fact has been most i m p o r t a n t for local strati­
graphy in Lika because other fossils applicable to this purpose are absent or very rare. 
Some forms arc found in both stages but, nevertheless, they are very useful for establi­
shing Hie limit between the Middle and the Upper Triassic. 

Although dasyclad algae arc excelent index fossils, our results show that their stra-
tigraphical range is more or less larger then it was considered. T h e y are most ly not 
confined within the substages. 

Beside dasyclad algae in the Middle Triassic, some foraminiferal forms are also 
present. Among them very useful index fossils are Meandrospira dinarica K o c h a n -
s k v - D e v i d é and I? a n t i é. established at numerous localities in Lika. Pilammina 

http://Ceratil.es
http://Vol.l~.ia
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T a b i c I. Tr iass ic Calcareous Algae of S W Lika . P a k l e n i c a a n d Gorsk i K a t a r 

A n i s i a n 
. ,. . U p p e r 
L a d m i a n ™ • • i n a s s i c 

C h 1 o r o p h y t a — Dasycladaceae: 
Teutloporella herculea 
Teutroporella triasina 
Teulroporella tabulaLa 
Teutroporella nodosa 

Macroporella benechci 
Macroporella alpina 
Macroporella perjoratissima? 

Gyroporella cľ. ampleforata 
Cyroporella maxima 
Gyroporella vesiculifera 

Oligoporella pilosa var . pilosa 
Oligoporella pilosa v a r . varicans 
Oligoporella pilosa var . semivaricans 
Oligoporella pilosa v a r . inlasannulata 

Poikiloporella duplicata 
Pliysoporella likana 
Pliysoporella pauciforata v a r . pauciforata 
Pliysoporella pauciforata v a r . undulata 
Pliysoporella varicans 
Pliysoporella prealpina 
Pli ysoporella croatíca 
Pliysoporella pauciforata v a r . undulata 
Pli ysoporella lolharingica 

Diplopora annulata 
Diplopora annulalissima 
Diplopora hexasler s u b s p . hexaster 
Viplopora hexasler s u b s p . helvetica 
Diplopora sublilis var . subtilis 
Diplopora próba 
Diplopora philosophi 

Griplioporella eurvata 
Acicularia 

R li o d o |> h y I; a : 
Thaumatoporella 

(! y a n o p h y t a : 
Sphaerocodium bornemanni 

+ 

+ 

f 

f r e q u e n t ; — — — — — r a r e ; p r o b a b l e ; 
-|- p r e s e n t in u n d e t e r m i n e d h o r i z o n 

sciniplana K o c h a n s k y - D e v i d 6 a n d P a n L i č, a n d Pilammina densa ľ a n l i ľ. 

all e s t a b l i s h e d o n l y i n A n i s i a n s e d i m e n t e . 

U p p e r T r i a s s i c s e d i m e n t s c o n t a i n r e l a t i v e l y r a r e 1'ossil r e m a i n s a p p l i c a b l e lo a d e t a i l e d 

s t r a l i g r a p h i c a l c l a s s i f i c a t i o n . 

O n l y t w o f o r m s of d a s y c l a d alg 'ae h a v e b e e n e s t a b l i s h e d , i. v.. Gyroporella vesiculi­

jera (G u m b e 1) a n d Griplioporella eurvata ( G i i m b e l ) , b o t h n e a r o n e a n o t h e r in 

X o r i a n l i m e s t o n e s . 

R e p r e s e n t a t i v e s of b l u c - g T e e n alg'ae. m o s t l y Spliaerocodium bornemanni R o t h-
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p l e t , z. are more frequent in Upper Triassic dolomites. Recent investigations have 
shown thai, they are present in different horizons of the Upper Triassic and that their 
abundance depends more on the facies then on the horizon. They are most frequent in 
dolomites following elastics (M. I l e r a k . 1952, 1957, í. G u š i é, V. J e l a s k a 
and D. N e n a d o v i é 1965). 

In the recent time the genus Thaumatoporella (red alga) has also been established in 
the Upper Triassic, which means a further enlargement of its stratigraphical range. 

Reconstruction of geological processes 

The Pfalzian orogenctic phase between the Permian and the Triassic was active more 
or less in Lika and Northern Dalmalia as well as in Gorski Kotar. Hence either an 
unconformity between these two systems or a mere change in the sedimentation cha­
racterizes the limit between them. Subsequent geologic history in the mentioned three 
areas is uniform in general, but different in detail. 

ľu SW Lika a continuous sedimentation had occurred until the end of the Ladinian. 
During the Lower Triassic there was a rhythmic change of terrestrial elastics and intra-
basinal carbonate sediments, as well as a mingling of particles of both terreslrical and 
subaqueous origin. The source area of detritical material was a more distal and mildly 
lifted continent. Hence the fine-grained and well sorted particles. Types of heavy mi­
nerals, as well as their morphological features (roundness of some resistant minerals) 
suggest that source rocks were, at least partially, preexisting sediments. The existence 
of subang-ular grains of zircon, tourmaline, rutile, apatite, epidote, and garnet suggests 
an origin from acid igneous and metamorphic rocks. 

As stated before, between the Lower and the Middle Triassic there wore no inter­
ruptions in sedimentation. During the Anisian there were more or less quiet environ­
ments with carbonate sedimentation and with some sporadical local accumulation 
mainly of pelites, and, near at the beginning of the upper Anisian. also of carbonate 
pebbles. 

During the Ladinian. conditions were changed in the sense that clastic lenses (de­
posited locally) were a product of increasingly unstable tectonic conditions. Along new 
fractures smaller submarine flows on the sea floor occured, concurrently with sedimenta­
tion. In the investigated areas of Lika volcanic activity was of explosive nature, which 
resulted in the sedimentation of pyroclastic rocks (acid tuffs) and anablcd the formation 
of siliceous sediments (Radiolarian chert), as well as of hybrid (mixed) ones. During 
the intervals of the- cessation of volcanic activity there was a normal sedimentation of 
detrital calcareous rocks. The existence of phases of relative quietness is proved by 
skelotons of calcareous algae, which are present in limestones and rarely in dolomites 
and fine-grained sandstones. Minute as they arc. they are not damaged to a greater 
extent. Carbonate sedimentation in larger areas of Lika testifies that tectonic changes 
wore limited to individual places. 

Near the end of the Ladinian. diastrophie movements resulted in the emergence of 
all the investigated country. 

The consequence is an unconformable relation between the Middle and Upper 
Triassic. The latter starts usually by the sedimentation of elastics, which arc partial 
products of explosive volcanic activity (primary tuffs) .and of an erosion of preexisting 
sediments or a relief of acid igneous rocks emerging by some orogenctic movements. 
The compositional immaturity implies an accelerated erosion. The uplift was accom­
panied by volcanic ejecta (pyroclastic particles mingled with ordinary sedimentary 
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detritus). T h e rising movements , as we'll as t h e volcanic activity, were not cont inuous . 
T h e decreasing v o l u m e of clastic and pyroclastic sediments and the dominat ion, first 

of all. of pclitic sediments, and then of carbonate rocks in t h e U p p e r Triassic, indicate 
the quiescence of movements and volcanism, flat relief, and tectonical stable condit ions 
of sedimentat ion. 

Tn the area of the Veliká Paklonica the difference of geological activity dur ing the 
Triassic is visible especially in the reduced sedimentat ion of Ladinian deposits, which 
were completely eroded before the sedimentat ion of the Carnian occurred. Therefore 
Carnian deposits lie u n e o n f o n u a b l y directly on the Anisian ones. 

All visible data concerning l i thostratigraphical sequence in Lika and Veliká Pakle-
nica suggest a conception of relative a u t h o c h t h o n y . T h e inverse a t t i tude of strati-
graphical members is noticed only exceptionally. 

In Gorski Kolar, on the contrary, obvious a l lochthony has been recognized, which 
make difficult the reconstruction of paleogeographical relations in some districts. Inverse-
relations h a v e been established in the wider surroundings of Gerovo, n o r m a l ones at 
Cmi Lug. Zelin Crooluški. and Lokve. Nevertheless, at all the ment ioned localities t h e 
Scythian stage has been recognized. T h e presence of the Middle Triassic is still in 
question. T h e uplift of the territory occurred most probably, and bonce the conception 
of a hiatus in m a r i n e sedimentat ion d u r i n g t h e Middle Triassic. T h e presence of Per­
mian pebbles and of fragments of Scythian oolithic calcarenite in Carnian conglomerate 
at Gerovo and Cmi Lug speaks in favour of such a conception. 

In general, in the explored areas the reduct ion of Triassic sediments increases from 
SW to N E . Consequently, in that direction w e h a v e to look for source areas of terrestrial 
components of Triassic elastics. This conclusion is in accordance with the results of the 
exploration of N E Lika performed by M. S u š n j a r and his collaborators. 
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