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MICROPALEONTOLOGIC AND SEDIMENTOLOGIC CHARACTERISTICS OF
UPPER PERMIAN/LOWER TRIASSIC SEDIMENTARY SEOUENCE AT
NIKSICKA ZUPA (MONTENEGRO, YUGOSLAVIA)
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Abstract

The authors analysed sedimentary sequence composed of
Upper Permian and Lower Triassic sediments, located at Nik-
Sioka Zupa. The Permian sediments represent the greater portion
of the colum (some 50 m out of 61 m). The microscopic analyses
of semples collected in the field showed few lithological varieties
main!lytied to the age of the isediments. Namely, Permian sedi-
ments are of biomicrite tupe with interbeddings of coaly mudsto-
ne, while Triassic scdiments are characterized by spanite type
with poore fossil content.

Combined micropaleontologic and sedimentologic analysis ena-
bled present authors to examine sedimentary environment and
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its development and to determine more precizely boundary bet-
ween Permian and Triassic group of sediments.

Upper Permian sediments

The section begins with coaly mudstone of inconsiderable
thickenss. Overlaying are dolobiomicrite with frequent foramini-
fers: Globivalvulina kantarensis Reichel, Tuberitina callosa
Reitil., Aeolisaccus dunningtoni Elliott, large crinoids, spi-
nes of echinoderms and others.

Dolobiomicrites are overlain by biomicrites and biopelmicri-
tes with algae: Permocalculus fragilis (Pia), Permocalculus pul-
mosus Elliott, Gymnocodium bellerophontis (Roth.), Gyr-
vanella permica Pia e.t.c. Foraminifers are mainly benthinic:
Robuloides lens Reich. Globiavalvulina graeca Reich. He-
migordius haritoni (Cush. & Waters), Nodosaria acera
K. M. M ac1al[ll Tuberitina collosa Reit., and numerous other
species and forms, accompanied by crinoids, fragments of spines
of echinoderms, saccocoms, fragments of molluscs, specially gas-
tropods. The large nurnber of fossils has been pyritized, as wellas
considerable patches of micritic matter in the samples.

Upper 30 meter of Upper Permian sequence are represented
by thickbedded biopelmicrite. Fossil content is high. For example
allgae are more numerous. Besides already mentioned there are
also identified Tubiphytes obscurus M asiov. More numerous
are also foraminifers. Their association is: Agathammina pusilla
(Geinitz), Glomospira gordialis (Jones & Parker), Glo-
bivalvulina cyprica Reich., Hemigordius harhtoni (Cush. &
W at.), Geinitzina tscherdyncevi K. M. Maclay, Nodosaria te-
nuiseptata L i p., manu others and accompanying: aeolisacus,
spirorbis, ostracods and molluscs debris.

Calcitc shells and tests are mainly pyritized, micrite matter
is pyritized as well but less frequently.

Results of present work indicate that the sediments of Upper
Permian were deposited in comparatively deep lagoonal environ-
ment, separated from the open sea by berrier of unknown com-
position, submerged under see level only at the time of high tide
or even in separated intervals of sea level rising. Such environ-
ment points to the sedimentation in the poorly aerated area but
with strong marine character because of water exchange over the
submerged barrier, depper water layers inside the lagoon possibly
were characterised by the concentration of evaporitic minerals.

The uppermost few meters of Upper Permian sequence show
some changes in the conditions of sedimentation. Namely, sedi-
mentological characteristics of these sediments indicate high
energy environment, with occurence of reflux dolomite and con-
siderably stronger terrigenous influence, likely nearshore interti-
dal/tidal environment.

Microfossil association is represented by Permocalculus fra-
gilis (Pia), Gymnocodium bellerophontis (Roth.), Vermipo-
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rella nipponica [On d [J Robuloides lens Reiche1 and other,
plus large crinoids, microgastropods and fragments of molluscs.

Lower Triassic sediments

These are composed of dolomicrite, arenitic dolobiomicrops-
parite and dolomicrosparite. Sediments contain: Rectocornuspira
sp. and crinoids, eschinoids, spirorbis, indicating nearshore high
energy sedimentary environment with considerable amount of
reflux dolomite.
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Rectocornuspira sp., echinoderms
echinoderms

Permocalculus fragilis, Gymnocodium_bellerophontis, Vermiporella nippo-
nica, V. nipponica longipora, Robuloides lens, Hemigordius harltoni, H.
grozdilovae, Geinitzina caucasica, Nodosaria cf. sagitta

Codiaceae, Hemigordius harltoni, Nodosaria cf. tenuiseptata, Nubeculariidae,
Spirorbis sp., Aeolisaccus sp., ostracods, gastropods sections

Permocalculus fragilis, Atractyliopsis lastensis, Agathammina pusilla, He-
migordius harlton;, H. schlumbergeri, Glomospira gordialis, Geinitzina gi-
gantea

Gymnocodiaceae, Atractyliopsis lastensis, Hemigordius harltoni, Agatha-
mmina pusilla, Nubercularidae, Spirorbis sp., ostr“cods

Gymnocodium bellerophontis, Atractyliopl)lsis lastensis, Globivalvulina cypri-
ca, Gl vonderschmitti, Hemigordius schlumbergeri, Agathammina pusilla,
Tuberitina collosa, Geinitzina sp., Nubeculariidae

Tubiphytes obscurus, Atra(;t?flio sis lastensis, Nodosaria reich™i, N. cf,
krotow1, Agathammina pusilla, Spirirbis sp., ostracods

A%athammina‘ pusilla, Hemigordius harltoni, Glomospira gordialis, Gl mi-
liolides, Globivalvulina sp., Pachyphloia reicheli, Geinitzina sp., Rectoglan-
dulina sp., Tuberitina sp., ostracods, gastropods sections

Atractyliopsis lastensis, Permocalculus fragilis, Hemiogordius reicheli, odo-
saria_longissima camerata, Geinitzina caucasica, Orthovertella, Tolypammi-
na, Tuberitina collosa, Spirorbis

Gymnocodium bellerophontis, Permocalculus fragilis, P. plumosus, Robulo-
ides, lens, Lasiodiscus granifer, Globivalvulina graeca, Hemigordius umbi-
licatus, Ortovertela ex gr. protea, echinoderms

Epimastopora sp., Gyrvanella permica, Hankinella sp. Glomospira ex gr.
gordialis, Nubeculariidae, Spirorbis sp., gastropods sections

Gymnocodium bellerophontis, Dasycladaceae, Hemigordius harltoni, Globi-
valvulina graeca, Nodosaria cf. tenuiseptata, Tuberitina collosa, Nubecula-
lariidae, Aeolisaccus dunningtoni, Spirorbis sp.

Dasycladacea, Globivalvulina kantharensis, Tuberitina collosa, Aeolisaccus
dunningtoni, echinoderms
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GEOLOSKI PROFIL LOKALNOSTI-NIKSICKA ZUPA
(GORNJE PERMSKI-DONJE TRIJASKI SEDIMENTI)
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TABJIA 1

Huxmmhka XKyma, Ipua Topa, Jyrocnasuja
TOpHBHU TIEpM

SL 112 (Gymnoc}c())c)lium bellerophontis (Eothpletz), preparat br. 992
x cca 30).
SL 3 Permocalculus fragilis (P i a), preparat br. 991, (x cca 35).
SL. 4: Codiaceae, preparat br. 990, (x cca 40).
PLATE 1
Niksicka Zupa, Crna Gora, Yugoslavia
Fig. Upper Permian
Fig. | and 2: %}ymnoggdium bellerophontis (Rothpletz), thin slide 992
X cca
Fig. 3 Permocalculus fragilis (P i a), thin slide 991, (x cca 35).

Fig. 4: Codiaceae, thin slide 990, (x cca 40).
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TABJIA 11

Hukmmmhka Xymna, Lpua T'opa, Jyrocnasuja
TOPHBH TIEpM

'SL. 1—4: Atractyho s1s lastensis Accordi; sl | FenapaT br. 990
(x cca 30); 2 mpenapar by. 983 (x cca 40) i sl. 4 npenapat br.
984 (x cca 40)

PLATE II

Niksi¢ka Zuna, Crna Gora, Yugoslavia
Upper Permian

Fig. 1—4: Atractyho sis lastenss Accordi, fig. | and 3, thin slide 990
(x cca 0§) fig. 2 thin slide 983 (x cca 40) and ﬁg 4 thin slide
984 (x cca 40).
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TABJIA III

Hukmmhka Xymna, ILpna opa, Jyrocnasuja
TOpHBH IIepM

SI. 1—-3: Codiaceae, preparat br. 983 (x cca 295).
SI. 4: Epimastopora sp., preparat br. 983 (x cca 25).
SIS Vermiporella nipponica Endo, mnpenapar br. 992 (x cca 10).

PLATE III

Niksi¢ka Zupa, Crna Gora, Yugoslavia
8pper Permian
Fig. 1—3: Codiaceae, thin slide 983 (x cca 295).

Fig. 4 Epimastopora sp., thin slide 983 (x cca 295).
Fig. 5: Vermiporella nipponica Endo, thin slide 992 (x cca 10).
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OOTTTTITTTT] O COTIIITTT I Permocalculus
fragilis (Pia), Gymnocodium bellerophontis (Rothpletz),
Vermiporella nipponica Endo, V. nipponica longipora Prat-
urion, MMT]Robuloides lens Reiche1 Hemigordius harltoni
(Cushman & Waters), H. grozdilovae Igonin, Globival-

TABITA 1V

Hukmmhka XKyma, Ha [opa, Jyrocnasuja
roipHdi mepm

SL 112 Hemigordius harltoni (Cushm. & Wat.), npenapar br.
987 é cca 130).

SL 314 /}gg)thammina pusilla (Geinitz), upemapar br. 986 (x cca

PLATE IV

Niksi¢ka Zupa, Cma Gora, Yugoslavia
Upper Permian

Fig. 3 and 4: Hemigordius harltoni (Cushm. & Wat), thin silde 987
(x cca 130).
Fig. 3 and 4: Agathammina pusilla (Geinitz), thin slide 986 (x cca 130).
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TABJIA V

Hnkmuhka Xyna, Lpua T'opa, Jyrocnasuja
rOpHU TepM

SL 113 (1}()1(()))bivalvulina cyprica Reichel, npemapar br. 988 (x cca

SL 2: Globivalvulina gracca Reichel, npenapar br. 984 (x cca 100).
Sl 415: Nankinella sp., mpenapat br. 983 (x cca 130).

PLATE V

Niksicka Zupa, Cma Gora, Yugoslavia
Upper Permian

Fig. 1 and 3: Globivalvulina cyprica Reichel, thin silde 988 (x cca 100).

Fig. 2: Globivalvulina graeca Eeichel, thin slide 984 (x cca 100).
Fig. 4 and 5: Nankinella sp., thin slide 983 (x cca 130).
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TABJIA VI

TOo[pH 11
(x cca 108

SL 1: Nodosaria mirabilis caucasica K. M. Maclay, npemnapar br. 984.

Sl. 2: Nodosaria patula K. M. Maclay, npenapar br. 985.

SI. 3:  Frondicularia elegantula K. M. Maclay, npemnapar br. 984.

SI. 4 Nodosaria sagitta K. M. Maclay, npenaipaT br. 985.

PLATE VI

Niksi¢ka Zulpj)a Crna Gora, Yugoslavia
pper Permian
(x cca 100)

Fig. 1: Nodosaria mirabilis caucasica K. M. Maclay, thin slide 984.
Fig. 2: Nodosaria patula K. M. Maclay, thin slide 985.

Fig. 3: Frondicularia elegantula K. M. Maclay, thin slide 984.

Fig. 4 Nodosaria sagitta K. M. Maclay, thin slide 985.
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S. PANTIC-PRODANOVIC & B. RADOSEVIC
Summary

MICROPALEONTOLOGIC AND SEDIMENTOLOGIC CHARACTERISTICS
OF UPPER PERMIAN/LQWER TRIASSIC SEDIMENTARY SEOUENCE AT
NIKSICKA ZUPA (MONTENEGRO, YUGOSLAVIA)

Introduction

The geological section composed of calcareous sediments
6ellonging to the Upper Permian and gradually passing into so-
mehow different sediments of Lower Triassic, was discovered in
the central part of Montenegro, at Niksicka Zupa (filg. 1). The
whole area is inoluded in the large geotectonic unit of Inner Di-
narids.

The first, general data on geology of the mentioned area
could be found in published articles of F. Koch (1933) and Z. Be-
§i¢ (1937). The macrofaunistic association was described in details
by V. Simi¢ (1934) and V. Kostié-Podgorska (1950). First review
of microfaunistic association was published in 1966 by S. Panti¢-
-Prodanovi¢. The Upper Permian sediments at Niksi¢ka Zupa are
the oldest exposed sediments at the core of Triassic anticline.
The anticline has been faulted by transverzal faults, and its crest
eroded forming the valley in the core of antiform. Upper Permi-
an sediments are preserved in the form of thin belt allong the NE
limb. Their base has not been exposed, while upwards these se-
diments gradualy pass into sediments of Lower Triassic.

The total thicknes of exposed part of Upper Permian and
Lowermost Triassic sediments is rather moderate being app. 61 m.
Around 11 m. at the upper part belongs to Lower Triassic, the
greater lower part being Upper Permain. The sampling of the
sequence has been based on the changes of the thickness, colour
of the sediments, and concentrations of microfossils where noted.

The microscopic analyses showed only few lithological vari-
eties, regularly distributed in accordance with the age of sedi-
ments. Namely, Permian sediments are of biomicritic type with
thin coaly mudstone interbeddings, while Triassic sediments are
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mainly of sparitic type almos,t without biogenetic component (see
column, fig. 2). Both groups of sediments should be described in
details, because microscopic results have led the authors to very
interesting conculsions. Based on these results, authore have ana-
lysed the sedimentary environments where examined sediments
were deposited, found thier main characteristics and in this
way enabled more precize division into Permian or Triassic group
of sediments.

The description of the column
Upper Permian sediments

The oldest Upper Permian sediments cropping out are dark
grey to black coaly mudostone (specimen 980). In thin section
they show comparatively high content of carbonaceuos matter in
the MMM mass, accompanied by sparce sericite and chlorite
flakes.

Overlaying are thiok bedded dolobiomicrite (specimen 981)
with frequent foraminifers: Globivalvulina kantharensis Reich-
e1, Globivalvulina sp., Tuberitina collosa Rei1iinger, asso-
ciated with: Aeolisaccus dunningtoni E 11io0 11, large crinoids
and spines of echinoderms.

Micritic mass when enlarged under microscope shows mosa-
ic-like texture where calcitic and dolomitic component could be
recognized by the shape of grain edges. Namely, dolomitic gra-
ins have more or less regular edges, callcitic grains are irregular.
Micritic mass contains only few quartz (fine) grains, few chlo-
rite flakes and isolated oatshes of organic matter.

The sediments above are interbedded thick bedded biomicrite
and bioplemicrite (specimens 982—985). Biomicrite are composed
of micritic mass cementing large proportions of fosils accompa-
nied by few clasts (biopelmicrite and biomicrite, differrent from
the presently described groups). Fossil association of micro-flora
and fauna is abundant. Identified algae are as follows: Permo-
calculus fragilis (Pia), Permocalculus plumosus E 11io0 11, Gy-
mnocodium bellerophontis (Rothpletz), Gyrvanella permica
Pia, Atractyliopsis lastensis Acordi, Epimastopora cf. piae
BiitOitall

Foraminifers showed variety of benthonic forms: Nankinella
sp(rare), Robuloides lens Reiche1, Lasiotrochus granifer R ei-
chel, Globivalvulina graeca Reichel, Glomospira [gr. gor-
dialis (Jones & Parker), Hemigdius harltoni (Cushman
& Waters), H. grozdilovae Igonin, H. umbilicatus Kire-
eva, H. reichedi 1[5, Nodosaria acera K. M. Maclay, N. te-
nuiseptata Llpina, N. iongissima camerata K. M. Mact1a[lN.
cf. patula K. M. M aci1al] Frondicularia tumida K. M. Mac1a L[]
Tuberitina collosa Reii1iinger, Orthovertella [gr. protea
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Cushman & Waters, Tolypammma sp. Accompanying are:
Aeolisacous dunningtoni Elliott, frequent Spirorbis sp., cri-
noids, fragments of spines of echinoderms, saccocoms, detritus of
molluscs, specially gastropods.

Thin sections also showed that preserved tests and shells are
composed of microsparite, while inside the fossils are filled either
by micrite or by microsparite. The large number of fossils has
been pyritized, so being also isolated patches of micritic mass.
Microsparite, specially in the inner part of some fossils is sphe-
rulitic. Quartz grains are present but rarely.

Biopelmiorite ar also characterized by extraordinary high mic-
rofossil content. Microfossils are partly well preserved, partly
fragmented. It seerns that fossil content in biopellmicrite might
be somewhat higher then in biomicrite. Pellets are present in
various quantities from specimen to specimen.

Pyrite is restricted to isolated patches or tests and shells,
usually amorphous, finegrained (variety melnikovite). Inner part
of fossils is usually filled by micrite.

Within described interval, again one comaprativelly thin bed
of coaly mudstone has been noted (specimen 983a). It has been
petrologicallly identical to the one found at the base of the [T
sed column.

Next 30 meters upwards in the section are almost entirely
composed of thin to thick bedded biopelmicrite (specimens 986—
991) with only one exceptionally thin shaly mterbeddmg (speci-
men 987a). The biopelmicrite, as earlier mentioned ones, also have
very high fossil content. For example, algae are more numerous.
Besides already mentioned Permocalculus fragilis, Gymnocodium
bdllerophontis and Atractyliopsis lastensis, there are also Tubi-
phytes obscurs Masiov.

In this part of the column, foraminifers are more numerous.
Their association is: Agathammina pusilla (Geinitz), Glomo-
spira gordialis (Jones & Parker), G. miliolides (Jones &
Parker & Kirk.), Globivalvulina cyprioa Reiche1, G. von-
derschmitti Reichel, Hemigordius harltoni (Cush. & Wat.),
H. schlumbergeri (Howchin), H. grozdilovae Igonin, Ge-
initzina tscherdyncevi K. M. Macial] G. cf. gigantea K. M.
Macti1al] Nodosaria tenuiseptata Lipina, N. cf. krotowi
T scherdynzev, Pachyphloia reichdli Loriga, Rectoglandu-
lina sp., Nubecularids.

Accompanying organisms are: eolisacus, spirorbis, ostracods
and notable detritus of molluscs.

Microscopic examination of these sediments showed regular
occurence of microsparite in the inner section of fossils. Cemen-
ting matter is still micritic with some dolomite and marl. It is
our impression that dolomite occurs only sporadically, while,
marly component could be more important, but still in only very
small quantities.
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Calcitic shells and tests are in many cases pyritized, as well
as micrite itself, but less frequently.

Fine quartz grains are present in small numbers. There are
subangular to subrounded, and mainly fractured.

The described sediments of Upper Permian sequence in accor-
dance with thier microfossil association and sedimentological
characteristics were deposited in comparativellly deep lagoonal
environment, separated from the open sea by barrier of unknown
composition, submerged under sea level only at the time of the
high tide (very likely). Such conditions indioate the deposition in
the poorly aerated area, with prevented marine character of the
water thanking to the recurrent influx of sea water unabling on
the other hand concentrations of evaporitic minerals.

The uppermost four meters of sediments belonging to the
Upper Permian show some changes in the conditions of sedimen-
tations and environment. Namely, the sedimentological characte-
ristics of these indicate high energy environment, with occurence
of reflux dolomite and considerably stronger terrigenous influen-
ce. These sediments are thinbedded biomicrodolosparite (speci-
men 992). The hossils are lless pyritized, while in the microspari-
tic mass it almost does not exist.

Mierofossil association is represented by: Permocalculus fra-
gilis (Pia), Gymnocodium bellerophontis (Rothpletz), Ver-
miporella nipponica Endo, V. nipponica longipora Pratur-
lon, then, Robuloides lens Reichel, Hemigordius harltoni
(Cushman & Waters), H. grozdilovae Igonin, Globi-
valvulina sp., Glomospira sp., Geinitzina caucasica K. M. M a-
clay, Nodosaria cf. sagitta K. M. Maclay and large crinoids,
microgarstropods and fragments of molluscs. Fossils are often
filled by both microsparite and micrite, giving them concentric
zonal appeareance. The fossils are slightly larger compared with
the ones from the underlaying part of the sequence.

Dolomite and microsparite again form mosaic, where dolo-
mitic grains are readily identified by the regu!larity of their shape
and edges.

Lower Triassic

Lower Triassic begins with dolomicrite (specimen 993) wit-
hout fossils, with smal quantities of angular to subangular quartz
grains. These sediments are overlain with conspicuosly arenitic
dolobiomicrosparite (specimen 995) and delomicrosparite (speci-
men 994). Dolobiomicrosparite contain few examples of Rectocor-
nispura sp. and crinoids. Both lithologic varieties contain high
percentage of arenitic, terrigenous material. Main constituent is
quartz. Its grains are similar to the ones present in older sedi-
ments by all its characteristics, only diference being in the num-
ber of grains. Besides guartz, finegrained feldspars mainly albite
were noted.
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Arenitic dolobiosparite contains fossils with concentric mic-
ritic and microsparite infillings, and with rare occurences of [1d
rite in the microsparitic shells and tests.

Conclusion

Laboratory examinations of Upper Permian and Lowermost
Triassic sediments from the exposed geological section at Niiksicka
Zupa (Montenegro) enabled present authors to describe in deta-
ils the sedimentary environment were mentioned sediments were
deposited, and to give reason why they contain just described fa-
unistic associations, and have such lithological composition. Na-
mely, fossil association of Upper Permian indicate the presence
of: I) algae from genuses 1. Gymnocodiacea: Permocalculus fra-
giliis, Permocalculus plumosus, Gymnocodium bellerophontis; 2.
Dasycladacea: Vermiporella nipponica, Vermiporella nipponica
longipora. Atractyliopsis Hastensis; MizZia cormuta Roch & He-
rak; and, then II) — benthonic foraminifers from the groups:
1. Nodosariidae: Nodosaria, Frondicularia, Rectoglandulina; 2.
Nodosindellidae (Pachyphloia, Geinitzina, Tuberitina); 3. Fischeri-
nidae (Agathammina, Hemigordius, Orthovertella); 4. Ammdisci-
dae (Glomospira, Tolypammina); 5. Endothyridae (Robuloides); 6.
Biseriamminidae (Globivalvulina) and 7. Lasiodiscidae (Lasiodis-
cus). Finally the group III) echinoderms: crinoids, saccocoms and
echinoids.

The fossil association containing small foraminifers and
algae at Niksicka Zupa, has been registred in other localites of
Inner Dinarids. The nearest corelable localities are in NE
Bosnia (S. Panti¢ & S. Cid¢i¢, 1970) and W. Serbia (S. Pan-
tié, 1969). The latter area represents the extension of Upper Per-
mian sediments of Dinaric System originally found in Bosnia.

The identical or almost lidentical miorofilorall and microfa-
unistic associations were described from many localites in the
vvaste region of Tetys: in Hungaria, Biik Mt. (M. Sido, B. Zalany &
Z. Schreter, 1974), Greece, Atica, Hydra, Chios (C. Renz & M. Re-
ichel, 1945), [IIIIM] Anadolia (A. Erk, 1942, R. Ciry, 1941—43),
Northern Caucasus (K. V. M. Macly, 1954) and further towards
Far East.

Such geographically spaceous spreading of small foramini-
fers, in regard to their very narowwvertical occurence indicate
their high resistivity to the changes and great migration abili-
ties. Sedimentdlogical rezults indicated that: biomicrite, biopelmi-
crite and (coaly) mudstone had been deposiited in the Iow energy
environment, judging by sometimes present internal laminations
and presence of thin tests fossils (R. C. Selly, 1970). The presence
of muddy interbeddiings already indicates such conditions. The
considerable number of pyritized fossils without occurences of
evaporitic minerals leads us to the conelusion that these sedi-
ments had been deposited during Upper Permian, in the poorly
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aerated lagoon, with no underwater links to the open sea, and
that renewa!l of marine happened only over the existing barrier,
very likely a the time of high tide. The 'laock of coralls proves
that barrier was not the organic reef.

Organic/carbonaceous matter in some sediments is restricted
to the small quantities, and originates from (possibly existing) the
near shore marshes. There is no more proof on this subject and
it remains only as a hypothesis.

Towards the passage into Triassic sediments, there are strong
indications that sedimentary environment has been moved to the
higher energy section, likely towards nearshore intertidal/tidal
environment. Terrigenous influence becomes stronger, while car-
bonaceous matter lacks in sediments. This colud be explained by
the rapid and considerable changes in the climatic donditions, i.e.
to the more arid climatic conditions leading to the extinction
of the marshes.

Dolomite is the important constitutent of these sediments.
Its origin is presumably by reflux processes, when certain amo-
unt of dolomitic matter remains in porous near shore sediments,
being this way concentrated to certain comparatively high propor-
tion in existing calcareous sediments.

That sedimentary environment should be near shore, witnesses
also the presence of sparce but indicative fossil association: cri-
noids, echinoids, spirorbis, benthonic foraminifers and rectocor-
nuspira.

At the end described Triassic sediments are overlain by thick
sequence of Lower Triassic salcarenite, indicating as well further
changes in the sedimentary environment, the subjest not being
prepared for this paper.
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