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NnPMJIOr n()3HABAII»y HEOrEHMX HACJIArA OKOJIMHE
BEOrPA”A (CTPATHrPAtI>CKH nPHKA3

ByniOTHHE PG-8 y BErAJBHHH)
QA

*

+
Cjio6oflaHa KHe>KeBHha » Mepn IUyMap-raHHh

y paay je CTpaTiirpatjicicH npHKa3 HeoreHHx Hacjiara otkphbchhx y 6yuiocTHHH PG-8 Y acjinnn
EerajbMKe peKe y BeraJoHUH Ca3HiHa 0 CTpaTHpecljckHM KapaKTepncTHKalVa neoreHa v jiejiy Tepena y KOMe
je 06aBTeHD 6yuieH>e cy BaoKaH cerMeHT y carjieaaBan.y reojiouiKe rpal)e rpo>iaHCKor ilojivHaBjba h iuHpe
oKojiHHe Beorpaaa yoniiiTe.

Ki.vnic pcni: CTpaTHrpa4>Hja. HeoreH. llapaTeTHc, 6ymoTHHa. (fiocHJiH.

Y pojiHHH BeraJhH'iIKC peKe, Ha jvnrsaiiajnioM Kpajy cejia BerajpHue, y OKBiipv xnnpo-
reojiouiK HX HCTpa>Kimaii>a 3a noTpeGe BOflocnaGjieBafta oninniHe FpoiiKa, inne/iena je 6v-
inoTHHa PG -8 (reocoiijia, npeMa npojeKTy Todorovi¢a i Lokina, 1992). Jl,y6niia 6yino-
TiiHe HSHOCHJiaje 250 m. Y n>o0j cy 3axBajbyjyhn je3ipoBan>y orKpiiBeHH n iipov'ieiiH neorem i
cejiHMeiiTH VKJLV'ivjvhii h 6HOCTpaTHrpacf)CK0-naJieOHTO0JiOmKa npoyiaBan>a.

Heorene Hacjiare iunpe okojihhc Fpon,Ke nosHaTe cy jom H3 npom jior BeKa no cho-
jJHM najia3HiLiTHMa cfiocHJia, noce6HO MaKpocj3ayHe MeKymana. 360or Tora cy one 6njie
0jiaBHO npejiMeT na>KH>e reojiora h nalieoHTOJiora noneB oji Brusine (1897, 1902),
3aTHM IlaBJioBHha (1903, 1927), CTenanoBiiha (1938). Kacimje BeliiiKii jioiipmioc
no3HaBan>y cejiHMeHaTa h cjjayne HeoreHa OBe o6jiacTH jia.iin cy ('erep.anop.nh (1951,
1977), Cnajnh (1961, 1987), Cnajnh h 1Jono-ToM iih (1973), HaBlJioBiih hnh Jip.
(1977), Kiie>KeBiih (1991), Kiie>KeBiih n jip. (1994) n jip.

Y HOBiije BpeMe cy y rponaHCKOM nojiyHaBJby o6aBJteHa Miioro6pojna ncTpa>Kna
6ynien>a 3a noTpe6e H3pajie KoMnjieKCHe reojiomKe KapTe Beorpajia 1:10.000 h XHlJipo-
reoJiofflKa iipoy'iap,an>a Koja cy oMoryhiiJia vbhji y Jiy6HHCKy reolJioinKy rpabv obc 06-
JiacTH, noce6HO crparnrpac|)cKe KapaKTepHCTHKe HeoreHHX Hacjiara.

EyinoTHna PG -8 je y cTpaTHrpaclJicKOM CMHCIJiy jejina ori 3iiaiajiiiijHX ncrpa>Kimx
6yinoTHiia ¢ 063HpoM jia je Jionnpana na jiejiy Tepena r/le rio cajia rrnje 6hjio cjiii'ihiix
paflOBa. 360r Tora cy h nojjaHH jio6njeHH iteHHM npoyiaBair>eM 3HaHajHH 3a Kopejiafflijv

Heoremix nacjiara y npocTopy H3Me”y rpoiiKe, Eerajimne, BpHHHa ii 3aKJiona'ie.

HHCTHTYT 3a perHOHanHy reo.norHjy h najieoHTOJiornjv PyjjapcKO-reoJiouiKor tJjaKyjiTe'ra yHHBep3H-
TeTay Beorpajiy. KaMeHHiKa 6. Beorpaji.
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CrPATHrPA<PCKH IIPHKA3 ByillOTHHE PG-8

Y c'ipa rin paclickOM iipo(liHJiy 6ymoTHHe PG-8 y BerajpHHH yTBpi)eHO je npncycTBO
HeoreHHX (MHOHeHCKHx) cejuiM eiiaTa h KBapmapHHX aliyBHjaliHHX cejiiiM eiiaTa Herajbiri-

Ke pexe.

Mei)y Ha6byuieHHM HeoreHHM HacjiaraMa H3jiBojeiiH cy ceflHMeHTH capMaTCKor h
naiioiicKkor KaTa, cliojeBH noHTCKor KaTa HHcy nalieoHTOJiouiKH yTBpl)eiiH y je3rpy 6y-
HioTiine, ajin ce Mory o’ieKHBaTH y okojiiihm TepeHHMa na BHCOBiiMa innaji jiojiime Be-
rajpHHKe peKe.

Cn. 1. reorpa(})CKH nojio>Kaj 6ymoTHHe PG-8.
Fig. 1. Location of borehole PG-8

CapMar. CapMaTCKH cjiojemi cy cTapnjn neoreiiH 'uran jio Kora ce Jiouuio y 6ymo-
thhh PG-8. 3acTyiiJbeHii cy oji j?Ha 6yuiOTHHe(250 m) jjo fly6nHe oj* 215 m. Ha ocnoBy
>iecTiix rfiociiJia y ri'spf)ena je capMaTCKa cTapocT y hcjiom noMeHyTOM HHTepBajiy, Kao h
rpaHHHa npeMa cjiojeBHMa naHOHCKor KaTa.

HajcTapnjH OTKpiiBeHii ccjiiimchtii capMaTa iipcjic'raBabenn CY chbiim h cHBO3e-
jieHHM jianopHMa iijiyhii oji jpia jio Jiys niie 0j? 246 MeTapa. npeKO ibiix cy HaTalio»ceHH
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chbh npauiHHacTH necKOBH (HHTepBaji 246,00-240,30 MeTapa) ca Pirenella picta (De-
france), Pirenella pieta mitralis (Eichwald) n Cerastoderma latisuJcum (Miinster). J],a-
jbe cjiejni jihtojioiiikh xeTeporeH naKeT (240,3-232 m) y komc ce CMen.vjv opraHoremi
Kpe'iibaiui ca Cerastoderma vindobonense (Partsch-Laskarev). Musculus sarmaticus
Gatuev n Pirenella picta (Defrance), necKOBH, Kap6oHaTHii iieiiriapn h necKOBHTH
jianopHH ca Cerastoderma vindobonense (Partsch-Laskarev).

HajMJiaf)H hhbo capMaTCKHx Hacjiara npeflcraBJbeH je chbhm cpeflH.e3pHHM h cht-
HO3pmiM necKOBHMa ca Pirenella picta (Delrance). Acteocina lajonkaireana (Basterot).
Pirenella disjuncta (Sowerby), Mactra cf. vitaliana d'Orbigny n Donax iucidus Eich-
vvald. Ca xnflporeojiouiKor cTaiioBHHiTa obh necKOBH cy Metjv npoyTaBaHHM cejuiMcn-
THM3 11ajf)0JN)II KOJieKTOp HOJECMHHX BOJla

llaiioii. HajBehn jjeo Heorenor naKeTa y 6yiiioTiimi PG-8 mme naHOHCKH cjiojeBH.
Oiih cy 3aeTynjbeiiH ojj rpaHHHe ca capMaTCKHM KaTOM (215 MeTapa) jto jty6Hiie 10,7
MeTapa. AnajiH30M je3rpa KOHCTaTOBaHO je jja ohh mccthmhhho cajjp>Ke rfiociidie Majia
3iiaTiio pel)e ojt capMaTCKiix TBopeBinia.

HenocpejtHO npeKO capMaTCKHX necKOBa HaTajio>KeHH cy jjoH>enanoHCKH jianopH ca
npocjiojiuiMa jianopoBHTHX neuriapa ca Melanopsis impressa Krauss (214,5 m). H't Jia-
nopau,a H3 HHTepBajia ojj 196-188 Merapa H3j"Bojeiia je cflayHa cTapnjer jiejia jton.er na-
iiona (cjiaBoiraaHa) iipejicTaBJF.eiuix BpcTaMa: Congeria omithopsis Brusina. Limnocar-
dium cf. cekusi (Gorjanovi¢-Kramberger), Gyraulus praeponticus (Gorjanovié-
-Kramberger), Orygoceras Jaevis Gorjanovi¢-Kramberger, Hydrobia sp.

<ochjiohochh cjioj Jianopa ca jjyémie 182 MeTpa, H3 Kojnx cy iisjiBojeiiH o6jihhh
Congeria banatica R. Hoernes, GyrauJus praeponticus (Gorjanovi¢-Kramberger). n
Limnocardium sp. npnnajia MJial)cM cjiaBOHiiaiiy (Majja ce BpcTa Congeria bnnatica jaBJba
h Yy ropibeM nanony).

Behn jjeo npoc|)HJia naHOHCKHX nacjiara o6yxBaTa cjiojeBe MJial)er naHOHa - cep-

ce CMeH>yjy ca necKOBHMa h jianopoBHTHM necKOBHMa. necKOBH cy Maibe 3acTynjbeHH
ojl (J)HHO3pHiijHX TBopeBHHa (jianopa, JianopoBHTHX ajieBpHTa h jtp.) h iiajBiime hx iiMa y
HHTepBajiy oj; 129-107 MeTapa jty6HHe, aliH ce h TaMo jaBJbajv npocjiojun n coHHBa
ajieBpHTa. TopibH naHOH je y cbom cTapnjeM jjejiy o6eJie*eH npncycTBOM H3jjBojeirax
BpcTa Limnocardium conjugens Parstch, Limnocardium brunnense Andrusov. Limno-
cardium cf. humilticostatum Jeckelius nh Orygoceras tuchsi Kitll ca jivniine 158 Me rapa.

Hjtvhn HaBHHie no cynepno3HunjH KOHCTaTOBaHO je Biime &)ochjiohochhx HHBoa. Y
jianopiiMa ca jiy6inie 147-145 MeTapa iiabemi cy Monodacna viennensis Papp. Limnocar-
dium cf. conjugens Partsch. Limnocardium neoinflatum Spaji¢, Congeria doderleini
Brusina. Orygoceras fuchsi Kitll, a 3aniM Ha 144,5 MeTpa KapaKTepncTHHiia cjiopMa
ropiber nanona Congeria czjzeki M. Hoernes. Y jtyeiracKOM HiiTepBajiy o/i 106-105
MeTapa KOHCTaTOBaHe cy BpcTe Congeria praebalatonica Spaji¢ n Limnocardium brun-
pygmaea M. Hoernes.

CjiojeBH MJial)er cep6naHa caj(p>Ke 3HaTHO pef)e c})ocHJie h najiemhe cy npejicTaB-
jbeira BpcTaMa Congeria czjzcki M. Hoernes h Congeria zsygmondyi Halavats KOHCTa-
TOBaiiHX na j(yémiaMa o0jj 39-40 h 21-20 MeTapa.

| lajMJial)!! HeoreHH cejiiiMeiiTH Kojn jiokc hciioji aliyBHjajiHHX TBopeBHHa Bera-
jobH"Ke peKe cy 6e3 c})ocHJia h H3MeH>eHH ¢)H3htiko—xeMHjcKHM npoijecHMa. Ha ochobv
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Cji. 2. CTpaTHrpa(])CKH cry6 6ymoTHHe PG-8.
Fig. 2. Columnar section of borehole PG-8.
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cyncpnor,nnnjc 3a h,hx ce MO>Ke npemiocTaBHTH jja npeflCTaBJbajy najMJia™*c cjiojeBc
ropibcr naHona hjih npeJia3He HHBoe ropiber naHOHa h jion.er noHTa.

Vréin (brdo Samar)

KGK-16 j 210.17 m
200 m

Zaklopaca
Z PG-6 \1,164.70 m
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Cji. 3. YnopenHH crpaTHrpat})CKH cry6oBH 6ymoTHHa KGK 16 (BpHHH. 6pno CaMap. nopeji avTonvia). PG 6
(3aKJionaMa) h PG-8 (BerajbHua).

Fig. 3. Comparative geologic columns for boreholes KGK-16 (Vr&in, Samar hill, at motorway), PG-6
(Zaklopata) and PG-8 (Begaljica).

3AK.Ity*IAK

ByiuoTHHa PG-8 kosi Berajbnuc Hsi>e;(enaje y ;icjiy TepeHa y KOMe HHije fiiuia jiobojbho
no3HaTa /iv*HHcKa reojiouiKa rpa”~a. AHaJiH30M ibeHor je3ipa ymwBp()eHo je npHcycTBo cap-
MaTCKiix Hacjiara na ancojiyraoj iiajiMopcKoj bhchhh hciioji -90 MeTapa. PanHjiiM xn;iporco-
jioihkhm iipov'iaBan.iiMa yo'ieno je na cy Haj6éojbH xii)iporeojioniKkH KOJieKTOpH Be3ann ca
MJia”e cjiojeBe capMaTa iiito je n0TBpt)eHO n y obom cjiyviajy. 36 or TOra iipov'icim cipaiH -
rpacfjcKH npocJ)HJi 6ymoTiiHe PG-8 mo>ke j(a iiocjiv>kh Kao jejian oj( penepa 3a KopejiaHHjy

ileorcni]x nacjiara Ha irmpeM npocTopy ipo‘iancKor rioj(ynaBJi,a.
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FpaHHNa H3MeJ)y capMaTCKHX H naHOHCKHX cjiojeBa objjc je jiajieKO "njiHha" nero y
neirrpv rpou,Ke rjie je 6yiuoTHiioM F-1 (Xnjipoconjia, 1984) yTBpl)eHa Ha jjyémiii oj( oko
623 Merpa, ij. iicnoji -500 MeTapa ancoJiyTHe BHCime. HacynpoT TOMe, Moxe ce KOHCTa-
TOBaTH jja je y Berajbiimi ancojiyTHa BHcima rpaHim,e capMaT-naHOH HHaca Hero y 3aK-
Jioiia'm (nanp. y 6ymoTinm PG-1 vy jjojihiiii 3aKJionaHKe peKe Hcnoj® CaBKOBiiha 6pjia) h
y Bp’iimv (BHflera cji. 3).

CejHiMeiiTH nanoiicKor KaTa y 6ymoTHHH PG-8 HMajy BeliHKy jic6ji,niiy oji npeKO
200 Mei'apa h npejjcTaBJboeHH cy TBopeBHHaMa o6a noTKaTa, cjiaBOHHaHa h cep6naHa,
naMa y miipoj okojihhh TpoHKe, MO>Ke ce pehn jja cy naHOHCKe Hacjiare y cJiaHiijaJiHOM
cMiicjiy BeoMa npoMeHJbiiBe h j;a ce ochobhh cJjai*njajiHH TrnioBH, necKOBH h JianopH,
Meit,ajy hjivHh y xOpH30HTajiii0OM h BepTHKajiHOM npaBHy. Obo Tpe6a noce6Ho HMaTH y
BHijty npn 6yjiyhiiM xnjiporeojionikiiM HCTpa>KHBaH>HMa 360r Tora mTO He Tpe6a o'ie-
KiiBaTii KOHTimyajiHO npocTHpaibe noy3j;aiinx KOJieKTOpa iioj(3eMinix Bojia Ha uejioj no-
BpniHHH npocTiipaH,a naHOHCKHX ceji,HMeHaTa.
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CONTRIBUTION TO THE STUDY OF NEOGENE DEPOSITS IN
BELGRADE AREA (STRATIGRAPHIC REVIEW OF
PG-8 BOREHOLE AT BEGALJICA)

by
Slobodan KneZevié and Meri Sumar-Ganié

This work is a statigraphic description of Neogene deposits through borehole PG 8 at Begaljica in tiie
Begaljicka Reka valley. Knowledge of the Neogene stratigraphy in the drilling area is an important segment of
the geological study of Grocka sector, and even Belgrade domain, of the Danube riparian zone.

Key vvords: Stratigraphy, Neogene, Paratethys, borehole, fossils.

Hole PG-8 was drilled (Contractor Geosonda. design by Todorovi¢ and Lokin.
1952) under a hydrogeological prospecting project for Grocka municipal wvater suplv. in
the Begaljicka Reka valley, the southvvestem part of Begaljica village. The hole was 250
metres deep. Its drill-core was analysed for biostratigraphic and paleontological studics.

Neogene deposits in the general area of Grocka vvere known in the 19th ccnturv for
their fossils, especially molluscan megafauna. They wvvere described and discussed bv
geologists and paleontologists, beginning with Brusina (1897, 1902). then Pavlovic
(1903, 1927). Stepanovi¢ (1938). Significant contributions to the study of Neogenc
sedimentary rocks and fauna of the region were made by Stevanovi¢ (1951. 1977).
Spaji¢ (1961, 1987), Spaji¢ and DZzodzo-Tomic¢ (1973). Pavlovi¢ et al. (1977).
KneZevi¢ (1991), KneZevi¢ et al. (1994). and others.

Exploratory drillings in Grocka sector of the Danube riparian zone. carried out more
recently for the Complex Geologic Map of Belgrade at 1:10,000 and for hydrogeological
study. produced new infomiation on deep geology. and stratigraphy of Neogene deposits.

Stratigraphically. PG-8 is one of important exploratory boreholes. because it is the
only one of the kind in the given locality. The information it provided is important for
correlation of Neogene deposits between Grocka. Begaljica, Vr€in. and Zaklopaca.

* University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, Belgrade.
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STRATIGRAPHY IN PG-8

From the surface to the depth of 10.2 m, the hole was drilled in Quatemary alluvial
deposits of the Begaljicka Reka over Neogene (Miocene) deposits.

The identified Neogene deposits are Sarmatian and Pannonian time-stratigraphic
units. Pontian beds were not paleontologically identified in drill-core, but are expected in
risings at the side of the Begaljicka Reka valley.

Sarmatian. Sarmatian beds form the older Neogene unit found in PG-8 from its
bottom (250 m) to 215 m. This age and its upper boundary are dated on abundant fossils.

The oldest Samiatian deposits are represented by grey and grey-green marls. from
the hole bottom to 246 m. overlain by grey silty sands (interval 246.00 to 240.30 m) with
Pircnclla picta (Defrance). Pirenella picta mitralis (Eichwald), and Ccrastodcrma lati-
sulcum (Miinster). Upvvard follows (240.30 to 232 m) a set of heterogeneous beds of
organogenic limestones with Cerastoderma vinclobonense (Partsch-Laskarev), Musculus
sarmaticus Gatuev, and Pirenella picta (Defrance), sands, earbonate sandstones. and
sandv marlstones with Cerastoderma vindobonense (Partsch-Laskarev).

The newest level of Sarmatian deposits consists of grey medium- and ilne-grained
sands with Pirenella picta (Defrance). Acteocina lajonkaireana (Basterot). Pirenella
disjuncta (Sowerby). Mactra cf. vitaliana d'Orbigny, and Donax lucidus Eichwald.
These sands are the best aquifer of the studied deposits.

Pannonian. Pannonian beds in PG-8 form most of the Neogene unit, from its lovver
boundarv (depth 215 m) to 10.7 m. Fossils are sporadic, much fewer than in Sarmatian
deposits.

The lowes(. over Sarmatian sands. are Lower Pannonian marls. intercalated wvith
marly sandstones which bear Melanopsis impressa Krauss (214.5 m). Marlstones in the
depth interval 196-188 m contain fauna of the lower Lower Pannonian (Slavonian) repre-
sented by: Congeria omithopsis Brusina. Limnocardium cf. cekusi (Gorjanovié-Kram -
berger), Gyraulus praeponticus (Gorjanovi¢-Kramberger), Orygoceras laevis Gorja-
novié-Kramberger. Hydrobia sp.

A fossiliferous marl bed at 182 m, which Congcria banatica R. Hoernes, Gyraulus
praeponticus (Gorjanovi¢-Kramberger), and Linmocardium sp. vvere extracted, belongs
to upper Slavonian (though Congeria banatica occurs in Upper Pannonian, as well).

A larger part of Pannonian deposits in the section is of the late Pannonian (Serbian).
It is made up of marl. marly siltstone. and sand and marly sand. Sands have a smaller
thickness than fme-grained deposits (marl. marly siltstone, etc.), and prevail in the depth
interval 129-107 m where they contain siltstone interbeds and lenses. The Upper Panno-
nian. in its lovver levels (158 m), contains Limnocardium conjugens Partsch, Limnocar-
dium brunense Andrussov, Limnocardium cf. humilticostatum Jeckelius, and Orygoce-
ras tuchsi Killl.

Several fosilliferous levels in the upward superposition contain: marls from 147 m to
145 m, Monodacna viennensis Papp, Linmocardium cf. conjugens Partsch, Limnocardi-
um neoinflatum Spaji¢, Congeria dodeleini Brusina, Orygoceras fuchsi Kitll; at 1445 m.
characteristic Upper Pannonian Congeria czjzeki M. Hoernes; from 106 m to 105 m.
Congeria praebalatonica Spaji¢ and Limnocardium brunnense Andrussov; and at 55 m.
Congeria ex. gr. partschi Czjzek. Melanopsis pygmea M. Hoernes.



Contribution to the Study of Neogene Deposits in Belgrade 12"

Beds of late Serbian are less fossiliferous; the commonest fossils areCongeria
czjzekiy[. Hoernes and Congeria zsygmondi Halavats found in depth intervals 39-40 m
and 21-20 m.

The newest Neogene deposits under alluvial sediments of the Begaljicka Reka have
been altered by physical and chemical processes and are without fossils. On the basis of
the superposition, these deposits are taken for the highest Upper Pannonian or transitional
into the Lower Pontian.

CONCLUSION

Hole PG-8 was drilled at Begaljica, where deep geology wvas not well studied. The
drill-core analysis conlimied Sarmatian deposits at the altitude below -90 metres. It was noted
during hydrogeological prospecting, that the best aquifer was the late Sarmatian beds. which
was confirmed in borehole PG-8. Its geologic section, therefore, can serve in correlations of
Neogene deposits in the general Grocka sector of the Danube riparian zone.

The Sarmatian/Pannonian boundary is far "shallower" there than in the centre of
Grocka, where hole G-1 (Hidrosonda, 1984) penetrated it about 623 m below the surface.
or at 500 m altitude. In contrast, the altitude of this boundary in Begaljica is lower than
in Zaklopaca (e.g. PG-1 in the Zaklopatka Rcka valley below Savkovic'a hill) or in Vr¢in
(see. Fig. 3).

Pannonian deposits in PG-8 have a thickness of more than 200 metres. and are rep-
resented by both substages, Slavonian and Serbian, the latter being thicker. Correlated
with other boreholes in the general Grocka area. Pannonian deposits are facially much
variable: basic facial types, sands and marls, vary in both horizontal and vertical directi-
ons. This should be remembered in future hydrogeological prospectings. because conlinu-
ous extents of reliable aquifers are not expected through the extent of Pannonian deposits.
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