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Radiolarian assemblage from radiolarites
of the Krs Gradac section (SW Serbia): on
the way to a better reconstruction of the
Middle-Late Jurassic geodynamic history
of the Inner Dinarides

NEVENKA DjERIC! & MARIJA VULETIC!

Abstract. The type section of the Gonje Formation (Krs Gradac, Sjenica area)
is characterized by an abundance of radiolarian tests, which, however, are
generally recrystallized and poorly preserved. This paper focuses on the age
of radiolarite sequence below the series with intercalated turbidites and mass
transport deposits. The Callovian/Oxfordian (?early Oxfordian) moderately
preserved radiolarian assemblage was determined from the higher part of the
radiolaritic sequence without mass transport deposits. The new biostrati-
graphic age is consistent with the previously published data of the authors
and reveals that the radiolaritic sequence without mass transport deposits of
the Gonje Formation was deposited between the Bathonian and Oxfordian.
The biostratigraphic age of this part of the Gonje Formation evidence that the

Key words. Gonje Formation, Ljubi$ Basin underwent in Late Oxfordian to earliest Tithonian times a phase
radiolarians, Callovian/Oxfordian of starvation with reduced sediment supply or production. The reasons for
boundary, Ljubis Basin. this starvation are discussed.

Ancrpakrt. Tuncku nokanuteT ['ome @opmanuje (Kpm 'pagarn, CjeHurna)
KapakTepulle 061/be GOCUITHUX JbYIITYPA PaZH0JIapHja, ajlu Cy YIIaBHOM
peKpHcTaaM30BaHe U cJ1abo oyyBaHe. Ha ocHOBY pasinosiapujcke aconyjanuje
ofpebheHa je cTapocT pasHoJapyUTa KOju Jiexe UCIIO cepuje Kojy KapakTe-
puiLe DPUCYCTBO TYypouanuTa. Ocpesilbe 04yBaHa paZHo/IapHjcKa acoLyjaruja,
KeJioBejcko-okchop/cke (?nomu okchopa) cTapocTH, oapeheHa je y paauo-
JIapUTHMa Koje KapaKTepHIle TOTIYHO 0/ICYCTBO TYPOUAUTCKOT MaTepHjasa.
HoBogo6ujenu 6uocTpaTurpadcku nojjaTak y CKAaAy je ca paHuje nyo6Ju-
KOBaHMM IoJaliMMa M NoTBphyje Ja je Aeo paAuoIapUTCKe CeKBeHIle 6e3
TypouauTcKor Matepujajia lowe Popmanuje AenoHOBaH Yy BPeMEHCKOM
HHTepBasy 6aT - okcdopf. buoctpaturpadcka crapoct oor gesna Popma-

Kiby4dHe peun. [orwe Popmayuja, nuje l'ome jacHO yKasyje Ha 3HaYajHO CMameHY ceJJUMeHTalujy y 6aceHy
paduosapuje, epaHuya Jby6ull, y nepruosy of roprwer okchop/ia 0 MoYeTKa TUTOHA. Y 0BOM paay
kes08ej/okchopd, 6acen /bybuu. pasMaTpaHH Cy 1 MOTyhH y3polLlu TaKBe KOH/Ie30BaHe celTUMeHTaldje.
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Introduction

The Krs Gradac section is a well-known locality with
a complete Upper Triassic to Upper Jurassic sedimen-
tary succession in geological literature, situated in
the Inner Dinarides of SW Serbia (Kossmat, 1924;
LEDEBUR, 1941; Ciri¢, 1954, 1984; RADOICIC-BRSTINA,
1956; Jovanovi¢, 1963; Rampnoux, 1974; GruBic, 1980;
LjuBovic-OBRADOVIC et al., 1998; Rabpovanovié, 2000;
RabovaNoviC et al., 2004; RapoiCiC et al., 2009; VisH-
NEVSKAYA et al., 2009; VISHNEVSKAYA & DjERIC, 2009;
GawLick et al,, 2009a, 2017, 2020; DjeriC et al,, 2012).
Itis one of the best-exposed and most important sec-
tions, because the contact between radiolarites and
the underlying Triassic and lower Liassic carbo-
nates is directly exposed here. This parautochtonous
sedimentary sequence as part of the East Bosnian-
Durmitor megaunit (Fig. 1) is tectonically overlain by
the Middle Jurassic ophiolitic mélange around the
Jurassic-Cretaceous boundary (GawLick et al., 20094,
2017, 2020). Historically, this locality was mostly
considered to be a part of the ophiolitic mélange that
structurally underlies the ophiolites of the Dinaridic
Ophiolite Belt (e.g., KARAMATA et al., 1997).

Recently, the section of the locality Kr§ Gradac was
described in detail and attributed to the Triassic-
Jurassic parautochthonous sequences of the East
Bosnian-Durmitor megaunit below the Dinaridic
Ophiolite nappe (GawLick et al., 2020). According to
these authors the section occurs in a window be-
low the overthrusted Middle Jurassic ophiolitic
mélange and ophiolites with the following forma-
tions: 1) the Norian-Rhaetian Dachstein Limestone
in open lagoonal facies; 2) the Lower to Middle
Jurassic Kr§ Gradac Formation and 3) the Bathonian
to ?Tithonian Gonje Formation.

The Gonje Formation was proposed by GawLick
etal. (2017) as Middle to Upper Jurassic (Bathonian-
?Tithonian) radiolarites and radiolaritic-argillaceous
sedimentary rocks deposited in the distal parts of
the Ljubis Basin (in the western part of the Dinaridic
Ophiolite belt).

Therefore, the Gonje Formation corresponds to
the Ljubi$ Formation to the east (GawLick etal., 2017,
2020; BracIN & DjeriC, 2020), deposited in the distal
(western) part of the Ljubi$ Basin. In contrast to the
radiolaritic Ljubi§ Formation with mass transport
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Fig. 1. Overall tectonic map of the Dinarides in Serbia and adja-
cent countries redrawn after Scumip et al. (2008, 2020) and based
on new results (GAwLIck et al.,, 2017; DJERIC et al,, in press; SUDAR
et al, this volume). The position of the Krs Gradac section is

marked by a purple square.

deposits in its lower part, the Gonje Formation con-
tains mass transport deposits and turbidites in the
upper part (Kimmeridgian-Tithonian age), which
have a different component spectrum and its rede-
position is younger (GawLick et al., 2017), while it
does not contain turbidites or fine-grained mass
transport deposits at the Bathonian-Oxfordian level.

Mesozoic radiolarian biochronology is essential
for the understanding of the stratigraphy, palaeo-
geography and overall tectonic structure of the Di-
narides and the new presented data provide the
opportunity to fill a gap in the stratigraphy of the
area. Numerous radiolarian studies have been car-
ried out at the Kr$ Gradac locality during the last
two decades (VISHNEVSKAYA et al., 2009; VISHNEVSKAYA
& DjERIC, 2009; GawLIcK et al., 2009a, 2017, 2020;
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DjERIC et al,, 2012), but the age of the whole radio-
laritic succession (Gonje Formation) is still not ex-
actly dated and several open questions remained
open. This paper deals with the study of radiolarian
assemblage from the Kr$ Gradac section with its
biostratigraphic analysis and correlation.

Section description and biostratigraphy

The studied section is located on the northern side
of the Uvac River at the beginning of the local road to
Jadovnik Mt. (Fig. 2).

The section starts with Rhaetian Dachstein Lime-
stone in open lagoonal facies (Fig. 3). Directly on top
of the Dachstein Limestone, a four-meter-thick part
of the micro-oncoidal limestone with shallow-water
material and crinoids was deposited. GAwLICK et al.
(2020) assigned this part of the section as being de-
posited around the Triassic/Jurassic boundary.
Above occurs 8 meter thick ?Middle/Upper Hettan-
gian to Sinemurian sequence of grey-reddish micro-
oncoidal limestones with ammonoids, crinoids,
ostracods and benthic foraminifera.

These nodular limestones with micro-oncoids are
topped by a hardground (Fig. 3), dated by ammonites
as Lower Toarcian (CIri¢, 1954). The contact between
the Toarcian ammonoid-crinoidal-foraminifera lime-
stones and the (Upper) Bajocian to (Lower) Bathon-
ian Bositra-Protoglobigerina red nodular limestones
is also marked by a hardground with a long-lasting
gap (Fig. 3).

These Lower-Middle Jurassic red nodular lime-
stones of the Kr§ Gradac section were firstly de-
scribed by LjuBovi¢-OBRADOVIC et al. (1998) as Kr$
Gradac Formation. This Formation is recently
emended based on the microfacies characteristics
and the ages (GawLick et al., 2017). Above the Am-
monitico Rosso follows the Bathonian to ?Tithonian
radiolaritic sequence of the Gonje Formation (Figs.
2, 3). An onset of radiolaritic deposition in the (Late)
Bathonian is proven by recent radiolarian dating
(GawLick et al,, 2017).

Based on the microfacies characteristics and the
age, GawLick et al. (2017) differentiated the radio-
laritic sequence of the Gonje Formation into three
members: 1) the Bathonian-Oxfordian lower radio-
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Fig. 2. A. Geographical position of the locality Krs Gradac in

southwestern Serbia. The star indicates the studied section. B.
Upper Triassic to Upper Jurassic parautochthonous sequence in
a window below the overthrusted Middle Jurassic ophiolitic
mélange and ophiolites at the Krs Gradac locality. The star indi-

cates the position of the sample NP 342.

laritic sequence without mass transport deposits;
2) the higher radiolaritic sequence with intercalated
mass transport deposits and turbidites (Kimmerid-
gian-?Lower Tithonian) and 3)the topmost part of
the sequence contains more fine-grained sandstone
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Fig. 3. Uppermost Triassic to Upper Jurassic sedimentary succesion of the Krs Gradac locality (simplified after GawLick et al, 2020). The

stars indicate positions of the previosly published radiolarian dated samples and newly described sample ND 342.
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layers which consist of quartz grains, heavy mine-
rals and ophiolitic detritus, radiolaritic matrix as
well as spicula-rich layers. Later, based on new data,
GawLick et al. (2020) subdivided this radiolarite suc-
cession into only two members: 1) the Bathonian-
Oxfordian lower part without mass transport depo-
sits (roughly 20 meter-thick) and 2) the ?Upper
Kimmeridgian-?Upper Tithonian higher parts of the
radiolarites with intercalated polymictic calcareous
turbidites and mass transport deposits with re-
worked radiolarite and ophiolite clasts.

Anyhow, the age of the topmost part of the
radiolaritic sequence of the Gonje Formation, in the
Kr$ Gradac section is still questionable (?Upper
Tithonian), since it has not been precisely dated
(GawLick et al., 2017, 2020). This series is over-
thrusted by the Middle Jurassic ophiolitic mélange
(GawLick et al., 2009a, 2017, 2020).

Radiolarian dating

Radiolarites of the Gonje Formation are characte-
rized by an abundance of radiolarian tests, but they
are generally strongly recrystallized and poorly pre-
served.

A moderately preserved radiolarian fauna (Fig. 4)
was analyzed from one sample (NP 342), collected
from the dark-grey slightly bioturbated radiolarian
wacke- to packstones slightly below the upper part of
the Gonje Formation with intercalated turbidites
and breccia layers (higher part of the lower member
of the Gonje Formation; Figs. 2, 3). The sample was
treated with diluted (5%) hydrofluoric acid. The
assemblage was dated on the basis of the zonation
of BAUMGARTNER et al. (1995), with updated age ranges
of several radiolarian species (Suzuki & GAWLICK,
2020 and references therein). For the taxonomy of
radiolarian genera we followed O’DOGHERTY et al.
(2006, 2009, 2017).

The radiolarian assemblage distinctive of the
Callovian/Oxfordian boundary was isolated from
the sample ND 342. The age of the radiolarite sample
is attributed to the Callovian/Oxfordian (most prob-
ably early Oxfordian) based on the co-occurrence of
Striatojaponocapsa conexa (MATSUOKA), Zhamoidellum
ovum DuMITRICA, Campanomitra tuscanica (CHIARI,
CorTESE & MaRrcuccl), Campanomitra ulivii (CHIARI,
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CoRTESE & MARrcucct), Theocapsommella medvedni-
censis (GORICAN), Protonuma sp. cf. P. japonicus MAT-
SUOKA & Yao and Archaeodictyomitra sp. cf. A.
minoensis (MIZUTANI).

According to BAUMGARTNER et al. (1995) Striato-
japonocapsa conexa (MATSUOKA) has its last occur-
rence in Callovian (UAZ 7), but this species has also
been reported from the early Oxfordian age (e.g.,
ONOUE & SANo, 2007; Suzuki & GawLIck, 2020). CHIARI
et al. (1997) consider for Campanomitra ulivii (CHIAR],
CorTESE & MARrcuccl) a range from Callovian to ?Kimmerid-
gian (UAZ 7-117). The species Campanomitra tuscanica
(CHiARI, CORTESE & MARcuccl) is supposed to be re-
stricted to Oxfordian-early Kimmeridgian (UAZ ?8-10;
CHIARI et al.,, 1997). CHiARI et al. (2007) suggested
that the proposed range of this species should be
extended down to the Middle Jurassic, with a first
appearance in Callovian (UAZ 7). Zhamoidellum
ovum DUMITRICA is, according to BAUMGARTNER et al.
(1995) known from the interval middle-late Oxfor-
dian to late Kimmeridgian-early Tithonian (UAZ 9-
11). After Suzuki & GawLick (2003), this species has
a more longer range and these authors indicate the
first appearance of Zhamoidellum ovum during the
late early Callovian. SMuc & Gorican (2005) state that
this taxa has its first occurrence during Bathonian-
Callovian (UAZ 6-7). HaLaMIC et al. (1999) consider
a latest Bajocian-early Bathonian age (UAZ 5) for
the range of Theocapsomella medvednicensis
(GoricaN), but this species has also been reported
from the Callovian age (GawLick et al., 2007; Suzuki
& GawLick, 2009; O’DOGHERTY et al., 2017; CHIARI et
al,, 2023). The radiolarian association also includes
Protonuma sp. cf. P, japonicas MATSUOKA & YAo (first
appearance in Callovian; BAUMGARTNER et al., 1995)
which is one of the most common Oxfordian taxa,
as well as Archaeodictyomitra sp. cf. A. minoensis
(Mizutani) and therefore we cannot exclude a younger
age of this sample (up to the middle Oxfordian). Ad-
ditionally, the presence of Eucyrtidiellum unumaense
s.l. (Yao) suggest that sample is not younger than mid-
dle Oxfordian (UAZ 8).

Final remarks

A Callovian/Oxfordian (?early Oxfordian) radio-
larian assemblage was discovered in radiolarites
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Fig. 4. Callovian-Oxfordian radiolarians from the radiolarite of the Gonje Formation, Sample ND 342. 1. Archaeodictyomitra sp. cf. A.
minoensis (Mizutan1); 2. Archaeospongoprunum sp. aff. A. patricki Jup; 3. Eucyrtidiellum unumaense s.l. (Yao); 4. Eucyrtidiellum sp. cf. E.
unumaense s.l. (YA0); 5. Hsuum sp.; 6. Spinosicapsa sp.; 7. Protonuma sp. cf. P japonicus MATSUOKA & YA0; 8. Campanomitra tuscanica (CHIARI,
CORTESE & MARcuccl); 9. Campanomitra ulivii (CHIARI, CORTESE & MARrcuccl); 10. Xitomitra sp. cf. X. annibill (KocHER); 11. Striatojaponocapsa
conexa (MATsUokA); 12. Triactoma sp.; 13. Transhsuum sp.; 14. Eoxitus? sp.; 15. Theocapsomella medvednicensis (GORICAN); 16. Xitus
singularis HuLL; 17. Zhamoidellum sp. cf. Z. argandi O’'DOGHERTY, GORICAN & DUMITRICA; 18-20. Zhamoidellum ovum DUMITRICA.
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of the uppermost lower member part of the Gonje
Formation in the Kr$ Gradac section (SW Serbia).
The obtained data perfectly comply with other ages
reported from radiolarites of the Gonje Formation.
Initially ViSHNEVSKAYA et al. (2009) assumed that the
radiolaritic deposition started in the ?late Bathonian
to early Callovian and continued until the middle
Oxfordian to early Tithonian, while VISHNEVSKAYA &
DjERIC (2009) assigned a Middle Jurassic (probably
Callovian) age for the various colored cherty lime-
stones directly below the radiolarites and concluded
that the age could not be younger than middle Oxfor-
dian for the radiolarite 8-9 meters above the red
cherty limestones. The radiolarites from the lower
part of the radiolaritic succession, GawLick et al. (2017)
dated by a better preserved radiolarian assemblage
and concluded that radiolarite deposition began
during the late Bathonian. GawLick et al. (2017, 2020)
stated that bad preservation of the radiolarians pre-
vented an exact age determination of the younger
part of the radiolaritic succession and assumed that
deposition of the higher part of this sequence started
around the Kimmeridgian/Tithonian boundary and
prevail in the Tithonian, based on presence of the
shallow-water components containing organisms
(calcareous algae and foraminifera) in the mass flows
and calcareous polymictic turbidites.

The radiolarite sequence of the Gonje Formation
was deposited in the distal parts of the trench-like
Ljubi$ Basin in front of the advancing Drina-Ivanjica
nappe and is roughly contemporaneous with the
widespread onset of radiolarite deposition in the
Eastern and Southern Alps, Western Carpathians or
Dinarides/Albanides/Hellenides (GawLick et al., 2020).
Presented results show clearly that the Ljubi$ Basin
is characterized by condensed sedimentation during
the time span late Oxfordian to the Kimmeridgian/
Tithonian boundary. After erosion and redeposition
of the Upper Triassic to Middle Jurassic sedimentary
succession of the western Drina-Ivanjica unit during
the early-middle Oxfordian time span, the Ljubis
Basin get starved in the period of relative tectonic
quiescence after ophiolite obduction west of the
Drina-Ivanjica thrust front. Whereas in the proximal
Ljubi$ Basin (GAwLIcK et al., 2017) deposition is
characterized by a thick radiolaritic sequence with
intercalated mass transport deposits and turbidites
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in the distal part of the basin, i.e. in the Kr§ Gradac
area, radiolarite deposition prevailed. Redeposition
started again around the Kimmeridgian/Tithonian
boundary respectively the early Tithonian, but re-
deposition is now related to mountain uplift and un-
roofing (DJERIC et al,, in press).

This depositional history in the Ljubi$ Basin is
comparable with the situation in the Tauglboden
Basin in the Northern Calcareous Alps (GawLIck et al.,
2007, 2009b, 2012), where radiolarite deposition
started around the Bathonian/Callovian boundary
also. The proximal Tauglboden Basin received eroded
material from an advancing nappe front during early-
middle Oxfordian times. In contrast, in the distal
Tauglboden Basin radiolarite deposition prevailed
until the Tithonian, when deposition of reworked
material started.
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Pe3ume

Paauosiapujcka acouujanuja us
paauvosiapuTa jgokaautera Kpm I'pagan
(J3 Cpouja): HOBM moaany of 3Ha4yaja 3a
PEKOHCTPYKIM]y CpeJibe A0 ropme
JYPCKe reoguHaMU4Ke UCTOpHje
YuyTpamwux /luHapuaa

Jlokanutet Kpui 'pagan jenas je oa HajuHTepe-
CAaHTHUjUX CTapHUje Me3030jCKUX JIOKAJUTeTa
Cp6uje, c 063upoM J1a ceHa OBOM TpoduIy youaBa
JUpEKTaH KOHTAKT pajuoJapyuTa U TpUjacKo-
jypckux kap6oHaTa y noguHu. GAwLICK et al. (2020)
Cy JeTabHO ONHKCANX CeJMMEeHTe JIOKaJuTeTa
Kpuw I'pagan v 3ak/byduiv a npecTaBbajy A€o
TPHjaCKO-jypCKe IapaayTOXTOHe CeKBeHlLe McToyHo
BocaHcko-/lypmuTopcke mera jegunuue. [Ipema
OBUM ayTOPHMa, TPHUjACKO-]YPCKU CEAUMEHTH NpeJ-
CTaB/bEHU HOPUYKO-PETCKUM JaXIITajHCKUM Kped-
HBalMa, Joke 10 cpebe jypckoM Dopmanujom
Kpuw 'pajan v 6aT-?TUTOHCKUM paJUOJIAPUTH-
Ma QPopmauuje ['omwe, OTKPUBEHU CY Y OKBUDPY
TEeKCTOHCKOT NP030pa U NPEKO HUX CY HABYUYEHHU
cpeJbe jypcKy MeslaHkK U 0puoauTH JAuHapUICcKO
oduonuTCcKOr nojaca. Cpesibe 10 TOpH€ jypCKHU
(6aT-?TUTOH) pajUOJIAPUTH U PaJHUOJIAPUTCKO-
apruJIoIIMTCKe cefuMeHTHe cTeHe Popmanuje
[omwe AE€IMOHOBAaHU Cy y ANUCTAJIHUM Ji€eJIOBHUMa
6acena Jbybui (y 3anagHoM Aenay JluHapuaCcKoT
Oduonutckor nojaca). Ha ocHoBy ogpehene ctapoctu
U KapaKTepucTUKa MUKpodanuja, GAWLICK et al.
(2017) wuspBajajy Tpu 4YJaHa pajUoJapUTCKe
cekBeHlle ®opmMmanuje [omwe: 1) 6aT-okchOpACKY
paZM0JIApUTCKY CeKBeHLYy 06e3 TypOUJUTCKOT
MaTepujasa; 2) CeKBeHLy ca HWHTepKaJaldjama
TYPOUAUTCKOT MaTepHjaia U TypouauTa (KuMepuil-
710U TUTOH) U 3) HAjBUILUU Jle0 CEKBEHILE Kora
KapaKTepHulle paJuoJapuTCKU MaTPUKC, C10jeBU
6oraTu CluKy/jaaMa cyHhepa U IPHUCYyCTBO YECTUX
npociojaka GUHO3PHHUX Mellyapa, y KojuMma ce
yoyaBajy 3pHa KBaplia, TeIIKUX MeTajJa H
oduosUTCKOr JeTputyca,. Ha ocHOBY HOBUX
nosaTtaka, GAwLICK et al. (2020) paguoJsiapUTCKy
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CEKBEeHIy JieJie Ha /iBa 4wiaHa: 1) 6aT-okchopacku
Jleo 6e3 TypOougUTCKOT MaTepujaia (MpUGIHKHO
20 meTapa Aeb/prHe) U 2) ?ropHe KUMePULICKH 10
?TOpHEe TUTOHCKH JIe0 ca MPocJiojuuMa KapboHaTa
Y IPUCYCTBOM TYpPOUUTCKOT MaTepHjasia. CTapocT
HajBULIEr JeJjla paZloJlapuTcKe cekBeHLe [ome
dopmarnyje joir yBeK HUje Mpelu3Ho o/ipeheHa.

W13 paguosiapuTa HajBuller Aesa 6aT-okchopa-
ckor wiana Popmanuje ['owe U30/10BaHa je paguo-
Jlapujcka acolujaiuja KeJsioBejcko-okchopcke
(?nnowu oxkcdopp) crapoctu. [Ipukyn/beHu nojanu
carJlacHM Cy ny6/JIMKOBaHMM IoJialliMa 0 CTapoCTH
paauosaputa Popmanuje l'ome (VISHNEVSKAYA et al.,
2009; VISHNEVSKAYA & DJERIC, 2009; GawLIcK et al.,
2017).

Paguonaputu lome opmaliyje TasoKeHU Cy y
JIUCTaJHUM JiesioBuMa ,trench-like” 6acena Jby6wui,
dopmupaHor wucnpes /JpuHcko-UBamwuuKe jenu-
Hule. /leloHOBake OBUX pafuoJapUTa CHHXPOHO
je TajnoKewy pafUoJiapuTa y UCTOYHUM U jY>KHUM
AnnumMa, 3anagHuM KapnaTtuma u Apyrum o6Jiactu-
Ma /luHapuna, Anbanuzaa u Xesnenuaa (GAWLICK et
al, 2020). Ha ocHOBy mpuKa3aHUX pe3yJTaTa,
MOKe Cce 3aKJ/by4YUTH Jla 6aceH /byOGuUIll KapaKTe-
pulle KOHJleH30BaHa ceilUMeHTal ja 0/ TOPHET
okchopsa A0 TpaHUIle KUMepUII-TUTOH. HakoH
eposuje Mpoy3poKoBaHe 06AYKIHjoM opUOIUTA U
pe/lelOHOBaWka FOpHe TPHUjACKUX [0 Cpejbe
JYPCKUX cefMMeHaTa 3amnajHor paesaa /lpuHa-
WBamune, y nepuosy pejlaTUBHE MUpPHE TeK-
TOHCKEe aKTUBHOCTH (JI0HU-Cpeitbyu okcdop), 6aceH
Jby6u1 npoJia3u Kpo3 Nepro/, CMakbeHOI IPpHUHOCA
MaTepujana. OKo rpaHUlle KUMEPUL-TUTOH, Haj-
BEpPOBATHHUje TOKOM JI0Her TUTOHA, IOHOBO 3a-
noyvMime Behu NpUHOC MaTepujaia, ajd OBO
TajloXKele je caja I0Be3aHO ca H3/U3ambeM
MJIAHMHCKUX BeHana y 3ajehy U TeKTOHCKOM
eposujoM oporeHa (DJERIC et al,, in press). EBosyniuja
6aceHa /by6uLI MOKe ce yIIOPeAUTH ca eBOTYLHjOM
6aceHa Tauglboden y ceBepHUM KpeumauKUM
Annuma (GawLick et al., 2007, 2009b, 2012).
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