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KAHAJICKA CEKBEHUA AOH.OTPHJACKHX nECKOBHTO
NPEOBJIA'ByjyTiHX ynJIETEHHX PEKA ByHE (J3 CPEHJA)

°A
*
PafIMHJia JoBaHOBHhIa

McnnTHnaHH iipocjjnji je HaeiniKfinKonaH Kao jenna MaKpot})opMa-apxHTeKTypHH eneMeHT ca KapaKTe-
pHCTHHHOM aconHjaiinjoM JiHTO(j)anHja: Gm, Gp Sp, St, Sh-FI.

EKcrepne rpann’iiie noBpiHHHe MeTBpTor xnjepapxHjcKor pejja jieijimmnrs’ oace'ienv, ep03HOHY ochodv MaKpo-
<PopMC h hobom cckbchuom 0.'icc'icn 3aBpuieTaK. MnTepiic ipaiiH'ine noBpuiHHe Tpeher xnjepapxH|CKor peaa cy
nocneflHija 6p3or hjih. pel)e, rpaaaioioHor npejia3a KOHTJioMepaTHVHor y neunapcKH fleo ceKBemje h neunapcKor y
c})HHO3piiH. BehnHOM, aJieBpoJiHTCKH jieo ceKBemje. TaKohe, HHTepHe noBpuiHHe npyror h npBor pejja. BehHHOM, cy
pa3BHjeHe y ncaVHTCKOM h nejiHTCKOM jiejiy ceKBeime H3Mehy cno>KeHHX KoceTa, KoceTa, ceTOBa naMmia h cnojeBa h
nocjiej(Hga cy nepnojimHe npoMeHe ycJioBa TpaHcnopTa h fleno3mfldje. J*enoHOBaHo iuiogacro reoMeTpnjcKO Tejio je

KapaKTepHCTHHiior ofijiHKa KojH ojjroBapa apxHTeKTypHOM ejieMeirry KaHajicKor Tima (AE-CH) Kao npojiyKTy thtihi-
He cjiaunje necKOBHTo npeoBJiahyjyhHX yruieTeHHX peKa.

hit ejieMeHTH. KaHaJicKa ccKnciuia, ynjieTeHe peKe. J3 Cpfmja.

Y yceKy MarncTpajiHornyTa TyniH-Po»caje (cji. 1) y 6jih3hhh rpannne Cpfinje ca Hp-
hom r opoM y aTapy cejia ByTie otkphbch je npo(f)iui jivikhhc oko 40 m h bhchhc jio 4 m.

npoc})HJi je o6pahen npiiMenoM caBpeMeHHX mctojiojioihkhk nocTynaKa cfuiviinjaji-
He cejiHMeHTOJicinije rjje je nopeji CTaii/liap/Uie MeTojiojiornje y HHV'iaBaihy KliacTHTHIiix
cejiiiMeHTHiix cTeHa 3a HjieiiTHc[)HKaH,iijy reHe3e jieiiosiiniioHe jejiHHHiie npHMeii.eHa h
jiHTOc|)ai;HjajiHa aHaJiH3a (M iall, 1977, 1978, 1978a, 19786; Rust, 1978, 1978a), HyMe-
pii’iKa xnjepapxHjcKa aHajiH3a rpaHHHHHX noBpiiiHHa h aHajiH3a apxHTeKTypHHX ejieMe-
HaTa (Bridge, 1993; Blair and M cPherson, 1994; Bromley, 1991; Felding, 1993;
G arcia-Gil, 1993;Jovanovié¢, 1993, 1994, 1994a, 1996; M ather, 1993; M iall, 1988,
1994;R einfilds and Nanson, 1993;W illis, 1993).

HcniiTHBaHH JioKalJiHTeT ce Hajia3H Ha JiHCTy Poxaje 1:100.000 OTK JyrocjiaBHje
(M ojsilovi¢ i dr., 1981) rjie cy HcnHTHBaHe cTeHe y oKBiipy KapTiipaHe jejiHHHii,e Tj.
yoKBpr ite je "cl)aiiHja KBapi®HHX KJiacTHTa" H3rpal)eHa 0ji KOHrlioMepaTa n neui'iapa
jieGejia oko 500 m h "ijihhobhto jianopoBHTa c})ailiija” jie6ejia oko 200 m (M ojsilovi¢,
1984). TeHe3a obiix cejiHMenaTa HHje o6jamitaBaHa.

OBe jion.oTpnjacKC CHJiiinnKJiacTH'IHC cTeHe Jie>Ke jiHCKopjiairnio npeKO na;ieo030j-
CKHX MeTaMOp(})HHX H CeMIIMeTaMOpcJ)HHX CTeHa, a y TeKTOHCKOM H HOpMaJIHOM OJIHOCy

*reoJiouiKH iaBO,i "rcMHHH", Kapat)opl)ena 48, Beorpaji.
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hciioji TpnjackHX Kpe'm,aKa n jypcKe ;inja6a3-po>KHa'iKe fjiopMannje y TeKTOHCKOM
o”Hocy. Y flocaflaiHH>HM iic'ipa>KHBaii»HMa obh cejjHMeHTH HHcy HHTepnpeTiipaHH Kao
ajiyBHjajiHe nacjiare (Jovanovi¢, 1996).

/  Beograd \J's

»Vuca

Hcrpa~c. ofijiacr
(Invesl. area)

KoHUioMepaiH, Opene h neuiMapH KpeHffcaijH, ~0.IOMHTH
(CV»nglnmcratcs, breccia, sandstoncs) (Limestone. dolomite)
. JIHja0a 3-poj*aiagKa 4>opMattHja KpeHH»aHH. flOJJIOMHTH
1|L (Diabas-chcn formation) (Limestone, dolomite)
KpeHH.au,H. >0JIOMHTH naaeoajiyflH ja;iHH KJiacfHTH
(Litncstonc, dolomitc) (Paleoalluvial clastites)
KpeHH>auH ca poacuanHM a, sojiom hth i MepMep, Ka.TKIUHCTH

(Limestone with chert, dolomite) I M| Cj (Marblc, calcschists)

KpCHH>AHH, JIOJIOMHTH rD.C CeMHMeTaMopiJjHe KJiacniHHe creHe
-L (Limestone, dolomite) ) (Scmimctamorphic clastjc rocks)

Oi. 1. Teorpac})CKH nojio>Kaj h nperaeaH a reolJiouiKa KapTa HcnHTHBaHor nojipytija (MOflIHjJHKOBaHO, M ojsi-
lovi¢ i dr.. 1981).
Fig. 1. Location and geological map of investigated area (modificated, after M ojsilovi¢ et al., 1981).

*

Cef[HMeHTHO Teno OTKpiiBeHO Ha obom npoc}HHJiy je jicTepMHHHcano Kao jejj.iia
MaKpocJ)opMa Koja HMa npy*aibe napajiejiHo ca iipaBneM nyTa. Jl,0ii>a rpaiiHU,a MaKpo-
na Kojoj JICKH aJlIH Ha OTKpHBeHHM JICJIOBHMa je Jie(j)l1IHCail epO3HOHH KapaKTep OCHOBe.
Mcto TaKo je h ca ropitoM rpammoM MaKpoc})opMe Koja je, TaKol)e, caMO jiejiHMHHiio
OTKpHBeHa h HMa ep03HOHH KapaKTep, npei;H3HHje peneiio, ojice'ieHa je cjiejiehoM
M3KpO(j)OpMOM.

M jioii.a-ociioBiia h ropH .a-3aBpuiHa rpanim a CY eKCTepHor KapaKTepa h nyMepn'iKii CY

;ie(})HHHcaiic Kao ipaH H'iiic noBpuiHiie 'ie'nip-ror xH jepapxiijcKor pejja (cji. 2; M iaII, 1988).
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MaKpo(J)opMa no'iHH>e neno3HijHjoM rpy6o3pHe KOMnoHeHTe. KoHrjioMepaTCKH
fleo ceKBeHi®e je pa3BHjen y u.edioj jjy>"KHHH npoffiHJia, a fle6jbHHa My je jo 1,5 m (Cji. 2).
CTeHe cy CBeTJio npBeHO-JBy6HTiacTe 60je, BehHHOM MacHBHe TeKCType (Gm) ca BeoMa
peTKOM h cjia6o H3pa»ceHOM XOpH30HTaJiHOM h kocom Ta6yjiapno-njiaHapnoM cjioje-
BHTomhy (Gm-Gp). MnrpaijHja JiHTOt))aHHje Gm y Gp h 06paTHO je y3pOKOBaHa 6jianiM
h nepHOfIHHHHM npejia30M arpajiannonor na'mna 3anyH)aBan>a y jiaTepapHy aKpennjv.
BaJiyi®H cy iiediii'iHHe jjo 15 mm h cpejjn.e cy jjo jiouie copTHpaHH, a Hajia3e ce vy
KpynHO3pHOM neimapcKOM MaTpnKcy. Oj~iioc Baliynn:MaTpHKc je 0ko 20:80 uito roBopn
0 nepHOjjHHHO BeJiHKOM jier}iHHiri7 rpy6oKlJiacrn'iHe KOMnoneiiTe.

rrrHO Lri'HO-
TEXTURES DESCRIPTION INTFR PRETATION
MF- ™ | ocy FACIES
“HBS - 111 | AAE

C;i. 2. JTHTOTeKcrypHe nh jiHTocJjannjajine KapakKTepHCTHKe ca xnjepapxHjoM rpaHmHHX noBpuiHHa (Xm) h
THnoM apxHTeKTypHor ejieMeHTa (AAE).

Fig. 2. Lithotetxural and lithofacial eharacteristics within hierarhy of bounding surface (HBS) and type of
architectural element (AAE).

OBa nojaBa je KapaKTepncTH'ina 3a KonrjioMepaTH'iHc jjejioiie KaHaJicKHS rjiannja
necKOBHTO npeoBJiai)yhHX ynjieTeHHX peKa h y3p0OKOBaHa je iiepHojiiriHHM iiajioBHMa
eneprnje crpyjan,a y npBoj cpasn oBor rjuiyBHjaJiHor niiKJivca h onmTHM jicc*hhhtom
rpy6oKJiacTH'ine KOMnoHeiiTe y hcjiom jiejiv cJ)JiyBHjaJiHor CHCTeMa.
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KapaKTepHCTHKa oBor jtejia ceKBenne je h peTKa h cjia6o H3pa>KCHa, ajin HnaK
npncyTHa, HM6pnKaunja.

OBaj fleo ceKBenne, Kao h nejia ccKiieiina noKa3yje TeHj(eiiHHjy ycHmi,aBaH.a 3pHa
Ha rope TaKo Jia je y cbhhm /(eJioBHMa ceKBeimc npncy'nia HopMajma rpaj(an,Hja. ()Bj(e je
OHa Haj6)jiii>Ka jiok cy y ocTajniM j(ejioBHMa ceKBeHii;e rpajiannoiin npejia3H H3pa>Kennjn
h MHoro cy HeuihH h onnpH npejia3H. 360r Tora cy y obom, 6a3HOM, j(ejiy ceKBeHHe
cjia6o pa3BHjeHe HiiTepHe rpann'nie noBpuiHiie ini>Ker xiijcpapxHjcKor pej(a. CBe obo
pedyjiTiipa npHJiH'mo mohotohom KapaKTephcthhhom aconnjannjoM JiHTO(})arjiija wor
jjejia cckBeime: Gm-Gp. .

npejia3 H3 KOHrjioMepaTCKor y nenriapcKH jjeo @hﬁppeTKO rpajiannoii Bhae
ipy603pHH jjeo ceKBeHHe iiarjio 3aBpmaBa, a 'iecTo je npejia3 h epo3Honor KapaKTepa.

lleni‘iapcKH jieo MaKpocjiopMe je orpaiiHMen HHTepHHM rpamrniHM noBpmimaMa
(ropifcOM h jloh>m) Tpeher xnjepaprjcKor pejia.

JHTOJIOHIKOM IOV Ocy, y O3/ Ha KonrjioMepaTe, HHTeH3HBHHje Jdpecio

U,FB%IBpjio KpynHO3pHH, h qegilegn =B g h xao-

pacuopchelnlM BaJiyu,HMa 6€83 Cpﬁ']TaIJ:p inja je Bejin'unia _]p4 cm. G’Tﬂ'[ﬂd’h

3 | cy peikKH 'tDcy naj'iemhc nojejimia'iHH oj(ce'ienn ceTOBH npn Bpxy nem'‘iapcKor
BH ()jidiiikyjy ce UmncajleajcM MchOBHTCKuxJIIlth.

CopTHpaHocT 3pHa nemnapa je cpejjita j(o jioma a 3ao6jbenocT cpej(iba jio j*o6pa.

Mirrepne rpaiiH'ine noBpuniHe ;ipyror pcjja orpaiiH'iaBajy cjio>Kene KoceTe, KoceTe,
a npBor pej*a orpaHHH3Bajy ropibe h j*oibe noBpmHHe ceTOBa. BeoMa je j*o6po eKcnoHH-
paHa Koca nliaHapHa Ta6yjiapna h acHMnTOTCKa h Koca KamiiKacTa cliojeBHTocT h
jlaMHHai*nja, a pet)a je xopii30HTalJiHa CliojeBHTOCT h JiaMHHai(Hja. KapaKTepncTHHHa
acoHHjaHHja JiHTOcjDaHHja oBor jiejia ceKBeHHe je Sp-St-Sh.

JI,OMHHaHTaH naMHH fleno3HU,nje cej(HMeHaTa je JiaTepapna aKpei”nja Koja ce nepno-
Hhhho CMeH>yje ca arpajiaHHOHHM HaHHHOM 3anyitaBaHja.

CeKBeHii;a ce 3aBpmaBa jieiio3iinnjoM cj)Hiio3pHHX cej(HMeiiaTa'y 3aBpmnoj cjiasn cj)jivBH-
jaJiHor miKJivca Kao pe3yjiT3T cMailLeiba eiieprnjc bojichhx c'ipyjan,a. JlenoiioBaHH cy necKo-
bhth alieBpoJiHTH, alieBpHTCKH nem'iapn h ajieBpojiHTH HHTCH3HBHO npi,ci[OJi,y6n'iacri-e 60je
ca BeoMa bcjihkom KoiineiripaiiHjoM MycKOBHTCKiix jihckh.

3a OBagj jieo ceKBeHHe je KapaKTepHCTH'Hia XOpH3OHTaJiHa JiaM nnaniija

rpaHHHHe noBpniH Tpeher pcjia cy j(on,a epH3HOHa h ropn.a ojjce'iena ipainina chjia
chBenue a HHTepHe rpaHH'ine noBpuiHHe jipyror h anor pcjja ojuiajajy KoceTe h ceTOBe
xnjcKor pejia, o;uhocho, epo3HoiioM ochobom Cliejjehe MaKpocjiopMe.

Boja uejie MaKpocj)opMe je vclieji iipncycTBa xeM3THTCKor iinrMcirra ji.y6ii'iacTo
Biih, 1994a), TaKO jja je 60ja KOHrJioMepaTCKor jjejia ceKBeHii,e cbctjio ji,y6H'iacTO up-
BeHa, a 60ja 3aBpmHor jjejia, KaKo je Beh HanyMeHyTo, hhtch3hbho Jby6H'iacTo npBeiia.

yjiBOj(HMeHSHOHajiHOM npeceKy MaKpocjjopMa HMa o6jihk HenpaBHJiHor ipane30H -
Jia mTO ojiroBapa 06jiHKy KanajicKor njionacTor TClia. MaKpocj)opMa HMa CBe KapaKTe-

OBa ccKBeHna npejicTaBlJi.a jej(iiy Jieno pa3BHjeHy KaHalicKy 3anyHy rjie je arpajia-
Hhohhm j(enOHOBaH>eM HacTao noneTHH, rpy6o3piiH, j(eo H3Haj( Kora je nemuapcKH h
HacTao iipeTOKHHM yTiin;ajcM jiaTepapHe aKpeniijc jia 6h ce ceKBemia 3aBpuinlia
noHOBHHM arpajiaHHOHHM 3anyibaBaibeM cj)Hiio3pHHM cejiHMeHTOM. TO je jej(an KapaKTe-
pncTHHaH ajiyBHjajiHH u,HKlJiyc y jiciiosnnnjii KanajicKHX Hacjiara neckOBHTO npeoBJiahv-
jyhnx ynJieTCHHX peKa.
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CHANNEL SEQUENCE OF LOWER TRIASSIC SANDPREDOMINATED
BRAIDED RIVERS OF VUCA (SW SERBIA)

by
*
Radmilo Jovanovié

Investigated profile are identificated as single macrofomi-architectural element with characteristic
association of lithofacies: Gm, Gp-Sp, St, Sli FI.

Extemal bounding fourth-order surfaces are defining truncated, eroded base of macroform and by
new sequence truncated, top surface of macroform.

Intemal bounding surfaces of third order are result of rapid or, rarely, gradational change of conglo-
meratic to sandstonic part of sequence and sandstonic to finegrained, mostly, siltstonic part of sequence.
Intemal, too, bounding surface of second and first-order which are developod, mostly, in psammitic and
pelitic part of sequence are between the composite cosets, cosets, sets and beds and they are results of
periodical changing of transport and depositional conditions.

Deposited sheet geometric body is in characteristic shape for architectural element of channel type
(AE-CH) is product of typical facies of sandpredominated braided rivers.

Key words: Fluvial sedimentology, lithofacies, hierarchy of bounding surfaces, architectural elements,
channel sequence, braided rivers, SW Serbia.

In the section of magistrale road Tutin-RoZaje (Fig. 1) close to border of Serbia and
Montenegro in Vuca village area is discovered profile 40 m in length and to 4 m in height.

The profile is studied by recent methodology of fluvial sedimentology in which are
with standard methodology of investigation of clastics sedimentary rocks for identifica-
tions genesis of depositional unit are applied and lithofacial analysis (Miall, 1977, 1978.
1978a, 1978b; Rust, 1978, 1978a), numerical analysis of bounding surfaces hierarchy and
analysis of architectural elements (Bridge, 1993; Blair and McPherson, 1994,
Bromley, 1991; Felding, 1993; Garcia-Gil, 1993; Jovanovic¢, 1993, 1994, 19944,
1996; Mather, 1993; Miall, 1988, 1994; Reinfilds and Hanson, 1993; Willis,
1993).

Studied locality is situated in sheet RoZaje 1:100.000, Geological Map of Yugoslavia
(Mojsilovié, 1981) in which the investigated rocks belong to the mapped unit 'I',. It is
consist of "facies of quartz clastites"” formed of conglomerates and sandstones 500 m in

Geological Survey "Gemini*, Karadjordjeva 48, Belgrade.



134 R. Jovanovi¢

depth an "facies of claystone and marlstone” 200 m in depth (Mojsilovi¢, 1984). The
genesis of this sediments was not explained.

This Lower Liassic siliciclastics rock are discordantly overlaid the Paleozoic meta-
morphic and semimetamorphic rocks and in tectonic and normal contact below the Trias-
sic limestones and Jurassic Diabase Chert-Formation in tectonic contact. In previous in-
vestigations this sediments was not interpreted as alluvial deposits (Jovanovié¢, 1996).

*

Sedimentary body discovered in this profile is determinated as a one single macro-
form which strike is parallel to the road. The lower boundary of macrofonn is mostly
covered and the character of lower macroform is undefined but is definated erosional too,
precisely, is truncated by the new macroform.

Lovver and upper boundary are extemal and numerically are defined as a fourth-
-order surfaces (Fig. 2; Miall, 1988).

The deposition of macroform is started by coarse grained sediments. Conglomeratic
part of sequence is developed in the completely length of profile and the thickness is up
to 1.5 m. The rocks are pale pink-red in colour. mostly massive (Gm) and rarely hori-
zontally and cross planar tabular bedded (Gm-Gp). Migrations of lithofacies Gm to Gp
and oposite is caused by slightly and periodical transitions aggradational to lateral accreti-
on. The gravel size is up to 15 mm and they are medium to poor sorted. Matrix is coarse
grained sandstone. Relation matrix: clasts is 80:20 which is signified the deficite of
coarse grained component. This is typical characteristic of conglomeratic part of channel
facies of sandpredominated braided rivers and caused by periodical decrease of energy of
streams in first phase and generally deficite of coarse clasts in this first part of fluvial
cycles and total fluvial system.

The characteristic of this part of sequence is slightly exposed but present. imbrica-
tiones.

This part of sequence, like complete sequence, has finning upward tendency and in
all parts of sequence is present normal gradation. In this part the gradational transitions
are slight and in the other parts they are more frequently and in higher intensity. That is
reason, why in this basic part of sequence, are not developed bounding surfaces of lower
order. The result of all that is monotony of characteristic association of lithofacies of this
part of sequence: Gm - Gp.

The transition of conglomeratic to sandstonic part of sequence is rarely gradational.
Coarse grained part of sequence is mostly rapidly end and often is erosional.

The sandstonic part of sequence is bounded by intemal bounding surfaces (lower and
upper) ol' third-order.

Sandstones are more intensive in pink red colour than conglomerates and they are
very coarse grained, coarse grained and medium grained with single gravels to 4 cm in
size and irregulary disposed. The fine grained sandstones are less frequent and they are in
truncated sets in top of that part of sequence. They have lot of muscovite.

The sorting of grains are medium to poor and roundness are medium to well. Inter-
nal bounding surfaces of second-order are between composite cosets, coset, and first-
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-order are lower and upper surfaces of sets. Crossplanar tabular and asimptotic and cross
trough bedding and lamination are well exposed and horizontal bedding and lamination
are less frequent. Characteristic association of lithofacies of this part of sequence is
Sp-St-Sh.

Dominant depositional process is lateral accretion which is periodically changed by
aggradational deposition.

The sequence is fmished by deposition of fme grained sediments in last phase of fluvial
cycle as a result of decreasing energy of streams. The silty sandstones. sandy siltstones and
siltstones are deposed. They are intensively pink red in colour and have lot of mica.

This part of sequence is caracterized by horizontal lamination.

The top of sequence is truncated by the next macroform and this is fourthorder sur-
faces.

Because of hematite pigment the colour of complete sequence is pink red with intensity
oposite propoitional to grain size (Jovanovi¢, 1994a). The colour of conglomeratic part of
sequence is pale pink red and of top of sequence is intensively pink red.

In two-dimensional section macroform is in irregular trapezoid shape which is be-
long to sheet channel body. 'The macroform have all characteristics of typical architectu-
ral element of channel type (AE-CII).

This sequence is one well developed channel deposition formed coarse grained of
aggradational deposition in coarse grained base. Upper part is of sandstone and formed
predominantly of lateral accretion and the top of sequence is deposited by aggradation of
fine grained sediments. This is one typical fluvial cycle in channel deposition of sandpre-
dominated braided rivers.

Translated by Radmilo Jovanovic¢
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