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TEHE3A BOJE CEAHMEHATA OOPMAHHJE
KJIACTHTH KJIAjJJHHHE (J3 CPBHJA)

0«

PafIMHJia JoBanoBHha*

CHIJiHi"HiuiacTHMne upBcnc cTeHe (})oj)m;ihhjc KjiacTHTH KjiaflHHijc (J3 cpsnja) jie>Ke '(HCKopaaiiTno npe-
ko cpe/iH>eKap6 oHCKHX MCcTaMopifiHTa, a y tcktohckom KOHTaicry Heno;i TpnjackHX KapBoHaTHHX cfjopM annja.

UpBeHH nHrMeHT MO>Ke 6hth (j)oj)MHpaH yHyTap hjih h3bbh /(cii03HijHOHOr 6aceHa hjih cy npncyTHe o6e
MOryhHOCTH Oj( <{)aKTODa KojH yTHMy Ha reHe3y Haj6HTHHH cy kJiHma y BpeMe cejjHMCHTauHje h jjHjaieiie3c,
cpejiHHa CTBapaH>a, TpaHcnopT h eBeHTyaliHa alJiTepaunja HHi MCHTa h H3BopHo nopeKJio nHrMeHTa.

Okchjhih nHrMeHT mo*c 60jHTH cejiHMein' y npiicno Ha TpH na'iHiia: flerpHTHiHHM ‘iccTHnaMa, npe-
UHnHTai"njom H3 pacTBopa h (JiopMHpaibeM ayTHreHHX MHHepajia (0KCHna) OKCHjiaijHjoM na MecTy Ha ocHo By 'ie-
ra nocTajy npHMapHH npBCHH cnojeBH, iiocrjienosHiiHoiiH h iiocTjiHjareneTCKH npiienH cnojeBH, ccKyii;iapiiH h
XeMHjcKH HpBCHH CllojeBH.
jieii()3HijHOHOj cpcjiHHH ynlieTeiiHx peKa, a ;icjihmh’iho H3BaH (tjio, aTMoaficpHJiHjc), iiojj VTHnajcM Tonjie
apHjine miHMe ca noBpeMeHHM o06hjihhm najjaBHiiaMa y nocroporeHOM pejbe(jdy. IIHiMenT je jigjiHMH’iiio (Juiy-
0;i (KCH;iaijHjc (])cpoMariie3HjcKnx MHHepajia. llpnnaaajv rpviiH npHMapHO npBeiinx cjiojeBa KaTeropHje npn-
MapHO npepaljciiHX nj)BeiiHX cnojeBa h jicjihmh>iho rpynH ii()ctjicii()3hhhohhx h ii()CTj(HjareneTCKHX ijpileiiHx
ejiojeBa KaTeropnje nocrjieiioiHijHoiic OKCHijiaijHje iieminciior jicTpm'vca (6hotht h (J)epoMarHe3HjcKH MHHe-
pajin) h cy6noBpoiHHCKe 6p3e h jiy6oKe nocTjjHjareiieTCKe OKCHijiaijHje.

Kjbyue pem HpneiiH nHTMeirr, ynjieTeHe peKe, CHiiHijHK-iacTHTH, miHMa, c{)jiyBHjajiHH TpaHcnopT, alJiTepaunja,
(}>epoMariie3HjcKH MHHepajiH.

OopMannja KjiacTHTH Kjia/innne je j(ecJ))HHHcaHa H3pa;joM OrK JyrocjiaBHje na
llpojeKTy JJZ- HecfjJiHuiHH Me3030HK J3 CpSnje-KapdoHaTH (Nastid, 1990; Jovano-
vi¢, 1991, 1992) a KOMnjieTHO ce;iHMenTOlioii.iKH o6paf)ena H3paj(OM MarncTapcKe Te3e
vanovid, 1993). Jlec))HHHcaHa je HajBehHM “ejioM y yceKy nyTa CjeHHiia-HBaiiHiia, na
Jy>KHHM ngjiHiiaMa JaBopa y aTapy cejia Kjiajiiiniia.

reojiouik H 3a80jl " lemnnn », KapaljopljcBa 48, Beorpaji
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C'HJIHHHK JiacTH'iiie CTeHe, oji Kojnx je H3rpaj)eHa OBa cjiopMannja jiexe jiHCKopnan-
tho npeKo ceMHMeTaMopclJ)HTa h MeTaMopcjjHTa cpe/m>er Kap6oHa, a hciiojj, y tcktoh-
ckom h /(CKOJiMaiicKOM KOHTaKTy, Kap6oHaTHHX (J)opManHja cpeflKber h ropH>er Tpnjaca.
MHTenpeTHpaiie cy Kao Hacjiare ynjieTeHHXx najieopeKa.

Ilpe”MeT OBora pal/ja je pa3Maipan>e reHe3e 6o0je obhx cejjHMena'ia ca acneKTa Teo-
pnja Koje TpeTHpajy OBaj cerMeHT h Ha OCHOBY pe3yjiTaTa cejiHMeHTOJioiiiKHX Hcipa>KH-
B aita tokom peajiHsaijnje npojeKTa h MarncTapcKe Te3e.

IEHE3A BOJE CEfIHMEHATA
OOPMAHHJE KJIACTHTH KJIA/HIHHE

Cej*HMeHTHe CTeHe cjiopMannje KjiacTHTH Kjiajpinne cy y cbhm HHjancaMa npBeHe h
HpBeno~Jby6)H4acTe 60je h to je npBa oco6HHa Koja ce KOHCTaTyje y cycpeTy ca H>HMa.
Ca Tor acneKTa npnnaj(ajy BeoMa BeliHKoj rpyim CTeHa, CTapocTH 0jj np0Tep030HKa jjo
peneiiTHHX, Koja HMa 3aje;(HH'iIKo HMe "KOHTHHeiiTajiHH ijpBeiiH cjiojeBH” hjih "continen-
tal red beds" (y ailiocaKconcKoj JiHTepa'iypn) hjih "Buntsandstein" (y IlcMa'iKoj, Byrap-
CKOj, IHliailHjH HTJJ.).

TyMaHeii>e reHe3e 60je obhx cej(HMeiiara je BeoMa pa3HOBpcii0. Y obom pajiy he
6hth iiaBCjjena neKa 0j® obhx iyMa'ien>a Koja cy HajnpHXBaheiiHja j(o caj(a.

Ojt c})aKTopa KojH yTHqy Ha c})opMHpaH>e HHrMeiiTa (Friedman & Sanders, 1978)
cy y npBOM pejty jja jih je oh c{)opMHpaH Ha MecTy ("in situ™) hjih bhh jteii0O3HijHOHOr
6aceHa hjih je caMO jicjihmhmiio npHMapan. BeoMa je 6HTHa kjihmh y BpeMe cej(HMeii-
‘ranHje h OHa Moace 6hth xyMiijina TponcKa, Toiuia apnjtna, BJia*na TponcKa—xyMHji|Ha,
apnjtHa h xyMH/(iia. I’'paHcnopT iiHi'MeiiTa, yKOJHKO ra HMa MO*e 6hth jjejiHMHHaH hjih
KOMnjieTaH, c})jiyBHjajiHH hjih je na iickh jipyi'H na'iHii Moryha penHKJia>Ka HHTMeHTa.
BeoMa cy 6hthc npe-, chh- h ii0CTjieii03HHHOiie ajiTepannje iiHrMeirra. Ojj cpej(Hiia
CTBapaH>a iinrMeiiTa Mory 6hth JiaTepHTCKO tjio, CTapnjH npiieiiH cJiojeBH h MopcKa bo-
jja (cBe Be3aHe 3a iipe'raojtiio na6pojaHe ycjioBe). MsBopno nopeKJio imrMeHTa Mo*e
6hth OKCHjtaitHja c~cpo-Mariic3HjcKHX MHiiepajia hjih MameTHTa H3 6ej(poKa hjih o6a
nponeca 3ajej(iio. Cbh obh cl)akmopn jecj)HHHmy MexaHH3aM 60jcn>a cejiHMeirra (Ta6ejia
1).

MiiTepccanTna je h jejjna pejiaTHBHO CTapa alJiH BeoMa opHrHiiajina KJiacHc{)HKannja
(Krynine, 1949) Kojy h oh Ha3HBa "ne noniyHo jiorHMHOM", aJiH "npai MaTHHHOM™. OBa
kjiacHc})HKanHja je jjo jjanac h nopejt cbhx CBojnx MaH>KaBOCTH BeoMa noroj”~na Kao
0CHOBa 3a pa3MHiujtaH>e o reHe3H 60je obhx CTeHa.

Ba3HpaHa je na ipn MOryhHOCTH KojHMa OKCHjtim nHrMeirr MO*e j(onpHiieTH 60-
jeH>y cejtHMeHTa y npBeHo:

- JteTpHTHHHHM 'ICCTHHaMa,
iipenHHHTaijHjoM H3 pacTBopa H
- c¢{)opMHpan>eM ayTHreimx (0KCHjja) MHHepalia OKCHjtannjoM Ha MecTy.

Ha 6a3H obhx nocTaBKH pa3BHja 'ieTBopo'iJiaHy KliacHcJ)HKannjy (cji. 1).

1. npHM apim HpiiciiH cjiojcBH. Y oBoj KaTeropnjH ce Bepyje jja je npBeiiH HHrMeiiT
npc)jtyKOBaH ai’MoccficpHJiHjaMa y ronjiHM npejtejiHMa h HHKopnopHpan j(HpeKTiio y ;te-
noiioBaHH CCJJHMCHT, 6hjio yHyrap perojiHTa (llpHMapHH pe3HjjyajmH npBeiiH cjiojeBH -
-"Primary Residual Red Beds") hjih JiOKajiHOM npepajjOM (ripHM apno npcpaljeiiH npise-



hh cJiojeBH- "Primary Reworked Red Beds") hjih nocjie epo3Hje h TpaHcnopTa (npn-
MapHH rjeTpHTH'iIHH npBeim cnojeBH- "Primary Detrital Red Beds").

2. 110CT”en03HIMHOHH H nOCT/IHjarCliCTCKH lipBCHH CJI0jeBH. ripOH'iBOJI cy OKCHJla-
Hiije HeiipBciior jieTpnriyca 6hjio ojjMax nocjie jjeno'iHijHje (I locTjieno3HHHonH npBCHH
cjiojeBH-"Postdepositional Red Beds") njih nocjie npek pHBaina ("burial™), 6p3a n jjyeoka
cy6noBpmHHCKa OKCHjtaimja (llocTjiHjareHeTCKH upBeiiH cjiojeBH- "Postdiagenetic Red
Beds").

D.PBEHO 3EMJLHIUTE

RED SOILS
Pe3imyajmo
Residual
nOCf IIpHMapHa
fieT HAJIEO
AENO3HU HOHA /o KOHTHHeHTaJIHa Q¥HRpHH  HPBEHH CJIOJEBH
OKCHJHAU,HJA (Hare£Ta<a Primary UHKJiyc ANCIENT
POST Post Detrital Second
DEPOSITIONAL disgenetic Continental evele 3 RED BEDS

OXIDATION

MapHHCKa HIJIIH MOHBapHa
Marine or swamp >

XEMHIJCKA IIPEHHNHTAHHJA
CHEMICAL PRECIPITATES

Cji. 1. KjiacH(})HKaiiHoja npBeiiHX cnojeBa 6a3HpaHa Ha reHe3H h nopeKJiy nHrMeHTa (K rynine, 1949).
Fig.l. Classification of red beds based on genesis and provenance of fenic oxide pigment
(Krynine, 1949).

3. CcKVH;iapHH HpBCHH CllojeBH. npOH3BejjeilH ep03HjOM H pejten03Hi;HjOM CTapH-
jnx i;pBeHHX cjiojeBa.

4. \c\iiijcK H npiicini cjiojcBH. Y3p0OK0BaHH xeMHjcKOM npeijHnHTaiprjoM yHyTap Jie-
il0BHHHOHOr 6aceHa tokom "MapHHCKHX" hjih cJiaTKOBOJjjiiHX yclioBa hjih ayrareHO h
HHTpacjiojHo HHcJiHJiTpaitHjoM yHyTap cej(HMeiiTa."

HyjioMeTpHje KliacTa. Cbcjkh npecenH KpynHO03pHHX cjiojeBa cy cBeTJinjH h HHTeH3HTeT
npiiene 6oje (npBeno-Jby6HHacTe) pacTe ca oiiaj(aibCM BejiHHHHe 3pHa, TaKO j(a je koji
fJ)HHO3pHHX CJIOjeBa (alieBpOJIHTH ca npOMeHJbHBOM KOJIHHHHOM neCKOBHTe H rJIHHOBH-
Te) 60ja HajHHTeH3HBHHja. Obo ce o6jainibaBa THMe mTO je Kojj cJiHHO03piiHjnx cej(HMe-
HaTa Beha KonneirrpanHja Fe-iiHrMeiiTa 360r rym her naKkOBaiba 060jeHHX ‘iecTima, mTo
HHje cjiyTiaj kojj rpy6o3pHHX, rjie BejiHKy yjiory nrpajy npeceitH ciuiHHHKJiacTHra Kojn



HMajy ciiBy 60jy. BejiHKa je yjiora BHCOKe KOHneinpanHje jiHCKyHa 03 Kojnx je 3Ha-
najnHjn 6hotht, 'injHM pacnajiaiheM jjojiasn 30 ocjio6at)aiLa Fc-MaTepnje.

Kajia ce roBopn o reHe3H 60je ce;;nMenaTa cjjopMannje KjiacTHTH K jiajinnne, ojjMax
ce ejiHMHHHine c[iaKTop CTapnjHX npBennx cjiojeBa, ihto HHje cjiynaj ca CHJiiinnKJiacTH-
THMa flOH>er Tpnjaca HcToxme Cpénje, rj(e hm” CTapnjHX npnennx cjiojeBa. llpeTnocTa-
BJba ce fla je nHrMeirr /tejiHMH'iiio nacTao Ha MecTy, y fleno3HitHoiioj cpejjiiHH, hoh
VTiinajcM Tonjie apnjjne KJiHMe ca o6hjihhm, noBpeMeHHM, najiaBHiiaMa, jja je 6ho Jiejin-
MHHHO cj)JlyBHjajlllO TpaHCnopTOBaH H CHHJieil03HHHOII0 H JjeJIHMHHHO 110CTJjeil03HHHOII0
ajiTepncaH (Fc- okchjih 0j( cMef)HX y npiieno). FlopeKJio nnrMeiiTa je o0j( oKCHjiaiinje
4>epoMarHe3HjcKHX MHiiepajia.

Obh cnojeBH 6h neJiHMHHiio ojiroBapajni rpyim npHMapiio hpbchhx cjiojeBa KaTe-
ropnje npHMapno npepal)eHHX npBennx cjiojeBa h j(cjihmh'iiio rpyiin iioctjjciio3hhhoiihx
h ii0CTjtHjareHCTCKHX npBeiiHX cjiojeBa KaTeropnje ii0CTj(eii03HHHOiie oKcnjiannje ne-
HpBenor jjerpHiiyca (6hotht h cjjepoMarnesHjcKii MHiiepadiii) h cy6noBpmHHCKe 6p3e h

3AKJIby*IAK

KoHTHHEeiiTajiiiH npBeHH cnojeBH cjiopMannje KjiacTHTH Kjia/iinine cy npojiyKT jie-
no3Hi;Hje ciiJiimiiKJiacTHTa y ymieTeiiHM najieopeKaMa y ycjioBHMa nocToporenor pejbe-
cj)a h npHMHTHBHEe, iiocTjieBoiicKe BereTau;Hje.

a flejiHMHHHO je cjiopMiipan h H3BaH. KjiHMa je 6HJia Toiuia apnjina ca iiepiiojjH'iiiHM
o6hjihhm naj;aBHiiaMa. OjiyBHjajiiiH TpaHcnopT nnrMeiiTa je nocTojao ajiH caMO jicjih-
mhhho. Ajrrepannja nHrMeHTa je TaKoi)e jjeJIHMHHHa h to ojj cMeljer y npBeHH, noci'jie-
n03HHHOHO o/i xiij;poKCHjia Fe. y norjiej(y caMe cpejiHiie CTBapaita HHrMeirra oh je H3
aTMOC(j)epHJiHja, H3 TJia hjih in situ. H3Bopho nopeKJio nnrMeHTa je OKCHjtaiinja cjjepo-
Mame3HjcKHx MHiiepajia. FIpoH3HJia3H jia cbh obh cjiak Topn yKa3yjy Ha jipyrn h Tpehn
MexaiiH3aM nopeKlJia nnrMeHTa y itpBeHHM CTenaMa OBe (j*opMaitnje (Ta6ejia 1), 3a
pa3JiHKy oj( j(ocajiaiiiii,HX 'iyMa'ien>a y cBeTCKoj JiHTepaTypH, Koja cy OBaj npo6jieM
pa3M arpajia jejiHOCTpaHO.

HHTeH3HTeT 60je je o6pHyTo npoiiopnHonajiaii bcjih'ihhh 3pHa CTeHe ihto ce
06jaiun,aBa npoMeHIJbHBOM KoimeHTpannjoM iiHrMeirra y ojinocy Ha Bejni'iHiiv 3pna Koje
o06jia*y h MHHepaJiHHM cacTaBOM caMHX KJiacTa.

CjiojeBH ojiroBapajy rpyim npHMapHHX npneHHX cjiojeBa KaTeropiije npHMapiio
npepat)eHHX npnennx cjiojeBa h jiejiHMH'iiio ipyim iioctjscho3hhhohhx h noc'rjpjare-
neTCKHX npiieHHX cjiojeiia KaTeropnje ii0CTjicii03HHHOiie OKCHjjaijHje nenpBeiior /(eipn-
Tyca h cy6noBpmHiicKe 6p3e h jiy6oKe iiocTjuijareneTacKe oKCH/jaiHije.
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GENESIS OF THE COLOUR OF SEDIMENTS
OF CLASTITES KLADNICA FORMATION

by
Radmilo Jovanovié

Siliciclastitic sedimentary rocks of Clastites Kladnica Formation (SW Serbia) overlay discordantly
the Middle Carboniferous metamorphites and in tectonic contact below the Triassic carbonate Formations.

The red pigment can be formed inside or out of depositional environment or can be presented in
both of them. Of the factors which influence the genesis the most important are the climate during the
depositions and diagenesis, environments, transportation, alterations of pigments and origin of pigments.

Oxidic pigment can cause red colour of sediments in three possible means: by detrital particles, by
precipitation from solution and by the formation of authigenic oxides by in situ oxidation from which are
formed the primary red beds, post-depositional and post-diagenetic red beds, secondary red beds and
chemical red beds.

In red beds of Clastites Kladnica Formation red pigment was formed partially "in situ" in deposi-
tional envimonment of braided rivers with influence of hot aridic climate with periodical abundant rains. It
was partially fluvially transported sindepositionally and partially postdepositionally altered. The origin of
pigment is from oxidation of FeMg minerals. They belong to in the group of primary red beds, category
of primary residual red beds, and partially in the group of post-depositional and post-diagenetic red beds,
category of postdepositional oxidation of non-red detritus (biotite and FeMg minerals) and sub-surface
emergency and deep postdiagenetic oxidation.

Key words: Red pigment, braided rivers, siliciclastites, climate, fluvial transportation, alteration, FeMg
minerals, deposition of siliciclastites in braided rivers.

INTRODUCTION
The Clastites Kladnica Formation was defmed during the realization of Basic Geo-

logical Mapping of Yugoslavia 1:50.000 Project D2-"Nonflysch Mesozoic of SW Ser-
bia-carbonates (Nasti¢,1989), (Jovanovi¢, 1990, 1991, 1992) and completely sedimen-

Geological institute "Gemini", Karadjordjeva 48, Belgrade.



tologically investigated by Master Thesis "Characteristics of braided river deposits of
Clastites Kladnica Formation" (Jovanovi¢, 1993).

Clastites Kladnica Formation was defmed mostly in escarpment of road
Sjenica-lvanjica, South part of mountain Javor in district of Kladnica village.

The siliciclastites which are build that Formation are overlaying discordantly the
Middle Carboniferous metamorphic rocks and below the Triassic carbonate Formations in
tectonic and decolmanic contact. They were interpreted as a product of braided rived
deposition.

The subject of this paper is discussion about the genesis of colour of sedimentary
rocks of this Formation according to the various theories about it and of the results of
sedimentological investigations during the realization of Project and Master thesis.

GENESIS OF TIIE COLOUR OF SEDIMENTS
OF CLASTITES KLADNICA FORMATION

The sedimentary rocks of Clastite Kladnica Formation are in all shades of red and
red-violet colour and that is the first characteristic which is noted in the fields. On that
colour feature they are belonging to the great group of rocks named "Continental red
beds" (in Anglosaxsonian data) or "Buntsandstein” (Germany, Bulgaria, Spain...).

Explanationes for colour of this sediments are very various. In paper would be noted
some of this explanations which are the most excepted up to now.

Of the factors which influence forming of pigments (Friedman & Sanders, 1978)
the most influential is the enviromental i.e. is it formed "in situ”, out of it or partially
primary. Climate during deposition is very important and if could have been: humidic
tropic and hot aridic. Pigment transportation, if it is present, could have been partially or
completely fluvial recycled or in some other way. Pre-, sin- or post-depositional altera-
tions of pigment are veiy significant. Pigment forming environment could have been:
lateritic soil, older red beds or sea water. Origin of pigment could be oxidation of FeMg
minerals or bedrock magnetites or both processes. All of these factors define sediment
redding mechanism.

A relatively old but very interesting and very original classification (Krynine,
1949), which he called "not entirely logical but "pragmatic". This classification up to
date, in spite of all the short comings, is extremely useful as a basic for understanding
the genesis of colour of these rocks.

"These four divisions may be summarized as follows:

1. Primary red beds. In this category red pigment was belived to be produced by
the weathering in the source area and incorporated directly into the deposited sediment ei-
ther within regolith (Primary Residual Red Beds) or by local reworking, (Primary Re-
worked Red Beds) or after erosion and transport (Primaly Detrital Red Beds).

2. Post-depositional and post-diagenetic red beds. Produced by the oxidation of
non-red detritus either immidiately after deposition (Post-Depositional Red Beds) or after
burial, emergence and deep sub-surface oxidation (Post-Diagenetic Red Beds).



3. Secondary red beds. Produced by the erosion and redeposition of pre-existing
red beds.

4. Chemical red beds. Produced by chemical precipitation within the depositional
basin under "marine" or "freshwater" conditions, or "authigenically and "intrastratally by
infiltration within the sediment™.

The beds colour of Clastites Cladnica Formation is varying with grains size chang-
ing. Fresh sections of coarser grained beds are lighter and red colour (red-violet) inten-
sity rises with grain-size lowering. In fine-grained beds (siltstone with various amount of
sand and clay component) the colour is most intensive. This is consequence of amount
and size of fragmented grains i.e. quantity of cuted hematite envelopes. High mica con-
centration is significant, especially of biotites by alteration of which Fe is set free.

The factor of older red beds is eliminated when speaking of Clastites Kladnica For-
mation. It is assumed that the pigment was partially formed "in situ”, in depositional en-
vironment, under influence of hot aridic climate with great amount of periodical rains,
that it was partially fluvially transported and sin-depositional and partially
post-depositional altered (Fe oxide from brown to red). The origin of pigment is from
FeMg mineral oxidation.

The beds are in group of post-depositional and post-diagenetic red beds, category of
post-depositional oxidation of non-red detritus and sub-surface emergency and deep
post-diagenetic oxidation.

CONCLUSION

Continental red beds of Clastites Kladnica Formation are product of deposition of
siliciclastites in braided paleorivers in conditions of postorogenic releif and primitively,
post-Devonian vegetationes.

The place of forming of red pigments is, partially, the depositional enviroment and,
partially, out of it. The climate is hot aridic with periodical abundantly reins. The fluvial
transport of pigment was existed but just partially. The alteration of pigment is partially
too from brown to red in colour sin- and post-depositionally from hydroxides of Fe. The
enviroment of pigment forming are from atmospheries products, from soil and in situ. The
pigment is result of oxidation of FeMg minerals.

All of those factors appearing to the second and third mechanism of origin of pig-
ment in red beds.

The intensity of colour is inversly proportional to grains size which is interpreted by
variability of concentartion of red pigment in relation with grains size which are wrapping
by it and the mineral composition.

The beds are in the group of post-depositional and post-diagenetic red beds, cate-
gory of post-depositional oxidation of non-red detritus and sub-surface emergency and
deep postdiagenetic oxidation.

Translated by the author
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