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K. EyiJypoe, E. Tpuifjonoea, H. 3azop'le6- Tpuac lOco-JanaiJuoii EoMapuu. Cmpamuzpaifju'lecKaJt KoppeAJIIJUJI 
KAIO'Ie6blX pa3pe306 HcKblpCKOU Kap6ouam/IOU cpynnbl. )l.eCl!Tb KJIIO'!eBbiX pa3pe30B JiCKblpCKOH Kap6oHaTHOH 
rpynnbi (TpHac) 6biJIO H3y'leHo B IOro-3ana.nHoli ooJirapHH B .neTaJibl!X, H onpo6oaaHo .liJlll HCCJie.nosaHHll 
KOHO.IIOHTOB H <j>opaMHHH<j>ep. DHOCTpaTHrpa<j>H'leCKHM HCCJie.liOBaHHl!M 6biJIH no.nseplKeHbl Jho6all1Kall , 
CBH.liOJICKall, MorHJICKall, oocHeKCKall, Pa.noMHpcKall, PycHHOB.lleJicKal! H TpbiHCKall CBHTbi, KOTOpbie 
COOTBeTCTBYIOT XpOHOCTpaTHrpa<j>H'!eCKOMy HHTepBaJiy OT BepXHHX '!aCTeH cnaTCKOrO llpyca .110 BepXHHX 'laCTeH 
HOpHlicKoro llpyca. obiJIH o6HapyJKeHbi KOHO.liOHTHbie 30Hbi Paragondolella regale R .-Z.,Paragondolella bulgarica 
R.-Z., Pridaella cornuta R.-Z., Pridaella excentrica A.-Z., Pridaella bakalovi R.-Z., H <j>opaMHHH<j>epHhie 30Hbi 
Meandrospira pusilla l.-Z., Meandrospira deformata l.-Z., Pilammina densa R.-Z., Turriglomina mesotriasica l. 
Z., Paraophthalmidium carpathicum R.-Z. u Miliolipora cuvillieri R.-Z. 

Abstract. Ten key sections of the Iskar Carbonate Group (Triassic) in Southwest Bulgaria have been studied 
in detail, and sampled for conodont and foraminiferal research. The biostratigraphic study covers the Ljubas, 
Svidol, Mogila, Bosnek, Radomir, Rusinovdel and Trim Formations that cover the chronostratigraphic range from 
the upper parts of the Spath ian Stage to the upper parts of the Norian Stage. The conodont zones Paragondolella 
regale R .-Z .,Paragondolella bulgarica R.-Z., Pridaella corn uta R.-z ., Pridaella excentrica A. -Z., Pridaella bakalovi 
R. -Z., and the foraminiferal zones M eandrospira pus ilia I.-Z ., M eandrospira deformata I.-Z., Pilammina dens a R. 
Z., Turriglomina mesotriasica l.-Z., Paraophthalmidium carpathicum R.-Z. and Miliolipora cuvillieri R.-Z. have 
been proven. 

Introduction 

Triassic formations are widespread in Southwest Bulgaria. The::y crop out in different tectonic 
units, mostly of Mid Cretaceous ("Austrian") age, and are considerably disrupted and displaced 
by the Alpine thrust and fault structures. Although similar at the first sight, the Triassic sections 
display significant differences due to primary palaeogeographic differences or to later 
reworking. Therefore, the study of the Triassic in Southwest Bulgaria can supply valuable 
information about the tectonic and palaeogeodynamics of the region. 

The authors of the present paper began their studies in the region about 30 years ago, 
focussing on the conodonts and their biostratigraphic significance against the lithostratigraphic 
background (K. Budurov), the foraminifers and their biostratigraphic significance (E. 
Trifonova), and the general regional geology with emphasis on lithostratigraphy and tectonics 
(I. Zagorcev). The study has been carried on under different projects of the Committee of 
Geology and Mineral Resources, and the Geological Institute of the Bulgarian Academy of 
Sciences. We are indebted to many colleagues and institutions for their valuable assistance. 
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M. Encheva-Kancheva, M. Ganev, S. Stefanov, D. Tronkov and A. Vaptsarova should be 
specially mentioned, and E. Boncev, V. Kostadinov and B. Vrablianski kindly gave advice in 
the regional studies. Financial and logistic support by the Committee of Geology and Mineral 
Resources under the Geological Map Project (1: 1 00 000) was most important for the field 
studies. The final processing of the field and laboratory data and the preparation of the paper 
was made under the project "Geologic evolution and palaeogeodynamics of Bulgaria in the 
Mesozoic and Tertiary" of the National Fund "Scientific Research". 

The aim of the present paper is to expose the lithostratigraphic and biostratigraphic 
evidence on the Triassic Iskar Carbonate Group in Southwest Bulgaria for to facilitate 
palaeogeographic and palaeogeodynamic reconstructions. Tectonic and regional geological 
studies have been mostly done by I. Zagorcev. The field study of the selected sections and the 
sampling have been carried out by K. Budurov and I. Zagorcev with the partial participation 
of E. Trifonova. The palaeontological determinations and biostratigraphic interpretations and 
generalisations are made by K. Budurov (conodonts) and E. Trifonova (foraminifers). The 
taxa determined are not described and illustrated in the present paper because their detailed 
taxonomic description has been already published (or is in print) in papers by K. Budurov 
and E. Trifonova. The publication has been written jointly by the authors. 

Historical notes 

The rocks of the lskar Carbonate Group (Triassic) in Southwest Bulgaria have been first 
recognized by Ami B o u e (1864) near the town ofTran. Most important contributions have 
been made by 3 JI aT a p c K H (1909) who made the first generalization about the Triassic System 
in Bulgaria. The red beds of the Lower Triassic have been traced by him in the Golo-bardo 
Mountain, west and south ofTran, in the Paramun (Ljubas) Mountain, and in the Skrino Gorge 
of the river Struma. In the same places, Zlatarski described also marine Lower Triassic 
(limestones, marls and sandstones), and carbonate Middle Triassic locally with abundant fossils 
(brachiopods, bivalves and crinoids). C. Eo H 'I e B (191 0) recognized the unconformity at the 
base of the Jurassic thus defining the Early Cimmerian (Late Triassic) folding. The modern 
stratigraphic studies began with the detailed research in the Golo-bardo Mountain by 
Haber f e 1 n e r (1931) and especially by A . S t e fan o v (A . C T e II> a H o B, 1932) who made 
also a detailed taxonomic description of the macrofauna (A. CTel!>aHOB, 1936a,6; 1943). 
Although the presence of the Carnian Stage has been supposed by Haberfelner (who also 
proved the presence of the Anisian and Ladinian Stages), Stefanov was the first to prove the 
Carnian Stage, to refer the overlying dolomite ("Hauptdolomit") to the Norian Stage, and 
the red beds at the top of the section in the Golo-bardo Mountain, to the Norian Stage. Regional 
studies on the Triassic have been made also by .JJ: H M H T p o B ( 1931 ), Eeperos (1935), 
C T e 11> a HoB, .JJ: H M H T p o B (1936) . The modern lithostratigraphy is indebted mostly to 
T p o H K o B (197 5, 1981, 1983 ), and M o e B (1968, 1969, 1971, 1978) contributed to the regional 
studies that culminated in the compilation of the Geological map of Bulgaria on the scale 
1:100 000 (Zagorc ev, 1989; Zago r c ev, Dink ova, 1991; Zagorc ev, Rusev a, 1992; 
zag or c e v et al., 1991, 1992). The field work for these map sheets included also broad 
sampling with determination of conodonts (Budurov) and foraminifers (Trifonova) that 
contributed to the solution of pending problems. Detailed sedimentological studies by 
Ban u a p o B a (1986) also contributed to the lithostratigraphy. 

Palaeontological studies have been first concentrated on brachiopods and ammonites 
(A. C T e 11> a HoB, 1936a,6; E H 'I e B a, 1972), and later, on bivalves (A. C T e II> a HoB, 1943; 
C. CTel!>aHOB, 1963; EH'IeBa, 1972; TpoHKOB, 1975), conodonts (C. CTel!>aHOB, 
1962; E yAy p o B, B p 'b 6 JI Sl H c K H, 1966; E yAy p o B, 3 a r o p 'I e B, 1968; Bud u r o v, 
Stefanov, 1972, 1973, 1974, 1975, 1983; Budurov, Vaptsarova, 1994), and 
foraminifers (T p H 11> o HoB a, Ban u a p o B a, 1985; 3 a r o p 'I e B et al., 1990; T r if on ova, 
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1992, 1993, 1994; Tr if on ova, Zag or c e v, 1984, 1991; Budurov et al., 1993). A number of 
new conodont taxa had been first recognized (Bud u r o v, Stefano v, 1972, 1975) in the 
Golo-bardo Mountain, and served as the basis of a conodont zonation that was later accepted 
as valid for the whole Tethys - Pacific realm. 

Geologic setting and key sections studied 

The Triassic formations are widespread in Southwest Bulgaria (fig. 1). They are clearly 
subdivided into the Petrohan Terrigeneous Group, the Iskar Carbonate Group, and the red 
beds of the Moesian Group. The problems of the Petrohan Terrigeneous Group in SW Bulgaria 
have been recently discussed elsewhere (3 a r o p q e B, 1994), and the Moesian Group has been 
studied in the Golo-bardo Unit by Bud u r o v et al. (1993). The Iskar Carbonate Group 
(T p o HI< o B, 1983) consists in Southwest Bulgaria of several lithostratigraphic units, recently 
discussed also by Tronkov (T p o HI< o B in: T e H q o B, pe.n., 1993). These units are: Svidol 
Formation (Spathian); Lyubas Formation (Spathian); Pancarevo Formation (Spathian?); 
Mogila Formation (Spathian? -Anisian); Bosnek Formation (Anisian); Radomir Formation 
(Anisian -lower parts of the Carnian); Rusinovdel Formation (uppermost Ladinian- Carnian 
- Norian?); Tran Formation (Carnian - Norian). The chronostratigraphic volume of these 
Formations will be discussed after presentation of the key sections studied. 

The Triassic Formations are exposed exclusively in autochthonous to parautochthonous 
tectonic units (3 a r o p q e B, 1984): the Struma (Tran - Penkjovci) Superunit, and the Golo
bardo Unit in the southern board of the Srednogorie Superunit. 

The Golo-bardo Unit is a Mid Cretaceous tectonic unit included in the southern marginal 
part of the Late Cretaceous Srednogorie Superunit (structural zone). It is built up almost 
entirely of Triassic rocks first studied in details by H a b e r f e I n e r ( 1931) and C T e <P a H o B 
( 1932). The Triassic section begins with the Lower Triassic red beds of the Marvodol Formation 
(Petro han Terrigeneous Group), followed by the Iskar Carbonate Group and the Upper Triassic 
red beds of the Moesian Group. The gently folded Triassic is unconformably covered by Middle 
Jurassic (Polaten Formation) and Upper Cretaceous (Turonian and Senonian) sedimentary 
rocks. The Upper Cretaceous formations cover unconformably a secti~n eroded to a different 
depth: the Tithonian- Berriasian Kostel Formation near the village ofCuypetlovo, the Middle 
Jurassic Bosnek Formation (SE of the village of Bosnek), the Upper Triassic Rusinovdel 
Formation, and even, Permian rocks (South of Cuypetlovo). This evidence confirms the 
existence of considerable Mid Cretaceous ("Austrian" s.l.) folding and denudation. 

Our studies in the Iskar Carbonate Group of the Golo-bardo Unit cover the key sections 
Radina-mogila, Bosnek, Bela-voda and Staro-selo (fig. 1). The first two sections have been 
also described and demonstrated on the occasion of a field trip of the Bulgarian Geological 
Society (E y .n y p o Bet al., 1994). The uppermost part of the Iskar Carbonate Group in some 
of the sections (Slavey Formation) has been described with the detailed study of the red beds 
of the Upper Triassic Moesian Group (Bud u r o vet al., 1993). 

The Ljubas Unit is another Mid Cretaceous tectonic unit included in the Late Cretaceous 
Srednogorie Superunit. However, it has been deeply eroded in Late Triassic and Early Jurassic 
time, and the Middle Jurassic Polaten Formation covers directly the Lower Triassic Petrohan 
Terrigeneous Group andjor the Spathian -Lower Anisian Ljubas Unit. The eroded rocks of 
the Iskar Carbonate Group had been re-sedimented within the Late Triassic depression which 
embraced the future Golo-bardo Unit (Bud u r o vet al., 1993). Therefore, no section of the 
Iskar Carbonate Group can be studied in this unit. 

The Struma (Tran-Vlahina) Superunit is also a Mid Cretaceous tectonic unit 
(3 a r o p "e B, 1984) with a considerable distribution of Triassic rocks. They belong mainly to 
the Petrohan Terrigeneous Group (mostly Marvodol Formation) and to the Iskar Carbonate 
Group. The southern, Osogovo-Vlahina Unit has been uplifted and deeply eroded in Late 
Triassic time, the Triassic section ending with the Carnian - Norian Tran Formation. No 
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Fig. 1. Location of the sections studied in Southwest Bulgaria (study area shown on 
the outline map of Bulgaria in inset): Tr - Tran; Rm - Radina mogila; Bv - Bela 
voda; Bk - Bosnek; Os - Ostrica; St - Staro-selo; DR - Dolni Rakovec; Ba -
Baniste; Vs- Vranja stena; Sr- Sredorek; Ra- Rajanci, Tk- Treklyano; Su
Susica; Bk - Beli karnak; Ze - Zemen; K1 - Kolos; Vi - Viden; Ko - Korkina; El 
- Elesnica; Rk - Rakovo; Mv - Marvodol; Ru - Ruen; Lg - Logodas (Stanke 
Lisickovo ); Kk - Klikac 

formations belonging to the time interval Norian - Middle Eocene are known. To the North 
of the Poletinci-Skrino fold-thrust zone, the Lufnica-Tran Unit is characterized by a folded 
Triassic section (ending with the Upper Triassic red beds of the Moesian Group - Komstica 
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Formation), unconformably covered by an almost full Jurassic section, and the Upper Jurassic 
-Lower Cretaceous flysch Kastel Formation. In Mid Cretaceous time, the unit suffered intense 
folding and denudation, followed by the east-vergent thrusting of the Morava Superunit (zone) 
which occurred most probably in Aptian time. 

The thrust sheets of the Morava Superunit probably contained a Mesozoic (Triassic and 
Jurassic) cover but it was totally eroded in the early stages of the Late Jurassic - Early 
Cretaceous uplift when they played the role of dryland supplying terrigenous material to the 
Nis-Troyan flysch basin (Zag or c e v, 1986). 

Although many sections of the Triassic have been studied in the Struma Superunit, the 
present paper deals only with some key sections of the Iskar Carbonate Group in the Luinica-

. Tran Unit which allow for a correlation with the sections in the Golo-bardo Unit. The sections 
described (Baniste, Ostrica, Dolni-Rakovec, Susica) show specific features representative for 
the Iskar Carbonate Group in the Unit. The sections Kolos, Vranya-stena, Zemen and Rayanci 
(fig. 1) show similar features, but a considerable thickness of the dolomites of the Bosnek 
Formation in the section Zemen which will be discussed elsewhere. The section Beli-kamak 
(fig. 1) is entirely within the red beds of Komstica Formation which contain limestone beds 
with Sevatian foraminifers (T r if on ova, Zag or c e v, 1984). The red beds of Komstica 
Formation cover in this section the Carnian -Norian Tran Formation. The section at the 
peak Viden has been recently described (Bud u r o v, V apt sa r ova, 1994). 

The Triassic in the western part of the Osogovo-Vlahina Unit (Elesnica, Rakovo) is poorly 
exposed in tectonic lenses that represent footwall horses for the Elesnica Thrust (3 a r o p q e B, 

P y c e B a, 1982). The sections of the Vlahina Anticlinorium (fig. 1) have been described by 
E y .n y p o B, 3 a r o p q e B (1968), Ban u. a p o B a (1986), Ban u. a p o B a, T pH <II o u o B a 
(1985) and Bud u rov, Va p t sa rov a (1994). 

Description of the sections studied 

Section Bela-voda 

The section (figs. 2, 3) is studied along the ravine south of the Bela-voda district of the town 
of Pernik. It begins at the church and continued to the south. Parts of the Bosnek Formation 
are exposed, underlain by the Mogila Formation and the Lyubas Formation. It is thoroughly 
studied for foraminifers and conodonts, the sample location being marked in the field with 
lasting paint. The Pelsonian Substage of the Anisian Stage has been proven. 
Bosnek Formation 
-grey, granular dolomites about 15m 
- fine-grained sandstones, grey to yellowish, thinly-bedded (very clear when weathered) I m 
Mogila Formation 
- dark-grey tu black limestones, massive, thick-bedded, rarely coarse-grained, cross-cut by numerous 
calcite veinlets 22 m 
samples Nos: 54 (0.6 m below the top surface); 53 (I m below 54); 52 (2.9 m below 53); 51 (1.8 m below 52); 50 
(3m below 51); 49 (3.2 m below 50); 48 (5 m below 49); 47 (2m below 48); 46 (2m below 47); 45 (1.4 m above the 
base) 
-dark-grey to black limestones, shaly, massive, medium-bedded, with bivalves, often with numerous calcite veinlets 

20m 
samples Nos: 44 (I m from the top); 43 (0.5 m below 44); 42 (2.2 m below 43); 41 (I m below 42); 40 (2.2 m below 
41); 39 (1.6 m below 40); 38 (2.4 m below 39); 37 (1.8 m below 38); 36 (I m below 37); 35 (4 m above the base); 34 
(1.6 m above the base) 
-grey-black limestones, massive, locally bioclastic, medium-bedded, locally interbedded with thin beds of marly 
limestones 22 m 
samples Nos: 33 (2m below the top); 32 (3m lower); 31 (I m below 32); 30 (I m below 31); 29 (2m below 30); 28 
(I m below 29); 27 (l m below 28); 26 (I m below 27); 25 (0.5 m below 26); 24 ( 5.5 m above the base) 
-dark-grey limestones, locally fine-nodular, breccia-like, medium- to thinly-bedded, interlayered by thinly-bedded 
yellowish limestones 28 m 
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Fig. 2. Schematic columns for the sections Bela voda and Dolni Rakovec. with the 
position of the samples 

samples Nos: 23 (3 m below the top); 22 (4 m lower); 21 (14m below 22); 20 (3 m above the base) 
-dark-grey limestones, locally grey or (rarely) grey-black, massive, well-bedded 22 m 
samples Nos: 19 (2 m below the top); 18 (I m lower); 17 (I m below 18); 16 (3 m below 17); 15 (2 m below 16); 14 
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Fig. 3. Table for the conodont and foraminifer content of the samples from the section Bela voda. The 
number of conodont specimens is shown directly. The amount of foraminifer specimens is shown with 
crosses (single to 4), open triangle (seldom: 5 to 9), optn circle (frequent: 10 to 15) full circle (mass 
presence, more than 15). 
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X 
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(6.4 m above the base); 13 (3m above the base); 12 (in lowermost position in the packet) 
-dark-grey limestones, thinly-bedded, in the lower part interlayered with thin shaly yellowish (when weathered) 
limestones and calcareous siltstones 12m 
samples Nos: II (0.5 m below the top); 10 (1.6 m below the top); 9 (2m below 10); 8 (6 m above the base); 7 (in the 
lowermost part) 
Svidol Formation: 
- alternation of grey shaly limestones, locally breccia-like, medium- to thinnly-bedded, with grey to dark-grey 
limy dolomites and thin beds of marls 14m 
Samples Nos: 6 (1.8 m below the top); 5 (4 m above the base); 4 (2.5 m above the base) 
- limy siltstones and siltstones rich in mica grains, and interbedded with clayey dolomites 

8m 
Samples Nos: 3 (0.2 m below the top); 2 (1.8 m above the base); I (in the lowermost part) 
- siltstones, yellowish to reddish and stainy, thinly-bedded, in alternation with limy siltstones, yellowish, both 
components rich in mica exposed thickness I 0 m 

The Kalenica Member of the Marvodol Formation crops out along the ravine at about 
20 to 30 m below the lowermost exposures of the Svidol Formation. 

Section Dolni Rakovec 

The section (figs. 2, 4) is situated 1.5 km SE of the village Dolni Rakovec; starts at 1.2 km 
SSW of the summit Ravnisteto, and continues towards the summit. Parts of the Rusinovdel 
and Radomir Formations are exposed, the Rusinovdel Formation being covered in its 
southernmost part by red beds of the Moesian Group. Bioclasts and moulds of macrofossils 
(ammonites including) are abundant. The location of the samples is marked on the rocks with 
paint. On the basis of conodonts and foraminifers found in the Radomir Formation, parts of 
the Fassanian and Longobardian Substages of the Ladinian Stage have been proven. 
Rusinovdel Formation: 
- grey to grey-beige dolomites, yellowish on weathered surface 16 m 
Radomir Formation: 
- dark-grey to black limestones, unclearly nodular, with ir.regular bedding surfaces, with abundant bioclasts, and 
macrofossil moulds 12m 
Samples Nos: I (I m below the top); 2 (2m below I); 3 (I m below 2); 4 (2.5 m below 3); 5 (1.5 m below 4); 6 (3m 
above the base); 7 (at the base) 
-very clayey limestones, unclearly nodular, filled with bioclasts, with irregular bedding surfaces 12m 
Samples Nos: 8 (I m below the top); 9 (I m below 8); I 0 (2 m below 9); II ( I m below I 0); 12 (2 m below II) 13 
(2m above the base) 
- grey to dark-grey and black clayey fine-grained limestones, unclearly nodular, with irregular bedding surfaces, 
partly interlayered with thin dark-grey to black shales (beds I - 2 em thick), with abundant prints of macrofossils, 
and irregular amounts of bioclasts 20 m 
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I ' & I Prldoella bokolovl lBudurov .-;:':c=S:o.t•;c,fc::•"c::o7v:-:, 7197-'7.=_1!._) ----hH++-H++H-+++-H++H-+~H..:.-t:+!~ 
Prldoello tronsito {Kozur 'Mostlor, 1971) 

Earlondio tint innl{ormls lMisik, 1971) X 
Dlpfotremlno ostrofimbrlota Kr . - Tol1111ann , 1964 X X 

Ophtholmldium exiguum Koehn-Zaninetti , 1969 A A A X X X 

Plonl/nvoluto ! mesotrloslco Baud, Zan. • Bron., 1971 X X 

Nodosaria cf. rolbllono Gue,.bel, 1869 X 
Dentalina aff . cosslono Gue•bel , 1869 X X 

Nodosoria -ordlnoto Trifonova, 1965 X 

Fig. 4. Table for the conodont and foraminifer content in the section Dolni Rakovec. For legend see fig. 3. 

Samples Nos: 14 (I m below the top); 15 ( 4 m below 14 ); 16 ( 4 m below 15); 17 ( 4 m below 16); 18 (2.5 m below 17); 
19 (0.8 m above the base) 
- grey to dark-grey limestones, unclearly nodular, with irregular bedding surfaces, clayey, with rich bioclasts 
content, including relics of bivalves, brachiopods and rare ammonites 32 m 
Samples Nos: 20 (2m below the top); 21 (6 m below 20); 22 (4 m below 21); 23 (4 m below 22); 24 (4 m below 23); 
25 (2m below 24); 26 (3 m below 25); 27 (3 m above the base). 

Section Radina-mogila 

The section is situated south of the town of Pernik, in the northern slope of the Golo-bardo 
Mountain. It is displaced by several fault structures, and for that reason is studied in two 
complementary parts. 

Radina-mogila I 

The section (Fig. 5, 6, 7) starts with its lowermost parts at about 500 m South of the Pernik 
Prophylactorium, and follows the eastern escarpment of the road to the summer ski-run; It is 
trending south-north, in the feet of the height Radina-mogila. The uppermost part of the section 
is considerably disrupted by faults, and afterwards covered by soil. Bud u r o v (1980) has 
already published the section partially, and a brief Bulgarian version of the detailed description 
is given byE y .u y p o B et al. (1994). The present full description gives more details about the 
lithostratigraphy, and a full list of the conodont and foraminifer faunas found through detailed 
sampling and study. Rich macrofauna has also been locally found (and published by 
C T e lj> a H o B, 1932, and other scientists). The conodont and foraminiferal faunas found prove 
the presence of the Pelsonian and Illyrian Substages of the Anisian Stage. 
Bosnek Formation: light grey to whitish dolomites, beige to yellowish at the weathered surface, intensely fractured 
Normal fault, striking 120°/65° 
Radomir Formation: 
- dark-grey aphanitic limestones, locally nodular, with irregular bedding surfaces 22 m 
Samples Nos 33 (in the topmost part); 32 (2.5 m below); 31 (3.5 m below 31 ); 30 (2m below 31 ); 29 (4 m below 30); 
28 (4.5 m below 29); 27 (I m above the base) 
- alternation of dark-grey limestones, bioclastic and nodular, with dark-grey limestones with irregular bedding 
planes, and locally, with flint concretions 14m 
Samples Nos: 26 (2m below the top); 25 (3m below 26); 24 (2m below 25); 23 (4 m above the base) 
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Fig. 5. Schematic columns for the sections Radina mogila I and Radina mogila 
II. For legend see Fig. 2. 

E 
0 
M 

0 
N 

0 

- grey, coarse-grained limestones, with flint and richer in clay nodules, and thin beds rich in terrigeneous and 
organic detritus, with bivalve moulds 3 m 
Sample No 22 (in the uppermost part) 
- aphanitic dark-grey to black nodular limestones 2 m 
Sample No 21 (in the uppermost part) 
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J>uruyo.md()/!.'/lu ,·egole {Mosher, J 9711) 

Nicoruello german/co lKozur, 1972} 

Porugondolelfo bu/gorleo Budurov I Stefanov , 1975 

Porogondolcllo cxee/so Mosher, 1968 

Nicoroello kockcli {Ta tge, 1956) 

I I 2 ( I 

Porugondo/dla honbulogi Sud3 r I Budu ro_v;_• _1_9-:-7-:-9 ,-,---- -- +-+++-+-+-+-+-+--H-1-1-1""+-'-t""+..;.l+. -+-+-+-+-+--+-+-++++~ 
Porogondolello bi(urcoto Budu rov I St e ftt ':-n:Cov;'':-:-'1"-9 7'-'Z'----f--f-f-f-f-+-+-++++++++-+-+-+-+-+'-+7+.':-f-=-1::-1-HH-:i~l 

r-p~idoel/o cornuto (Budurov & Stefanov, 1972) 7 l' ''+-+-+'-+'-H 
Pridoello constricto (Mosher & Chrk, 1975) +++++-+1--'-tl-_ r--··1 
Pridoello b<>lkonico [Budurov l Stofanov, 1965) -:-

Priduello bosisymmetrlcCJ (Budurov & Stefanov, 1972} 1 1 
Pridoe/lo Iongo {Budurov & Stefa nov, 1973} 

Clomospi ro sp. indet . X X X X 

Nodosaria sp . indet. X X X X X X X X X X X X X X 

Eorlondio tinUnni(ormis (Misik , 1971) X X X X X X 

Clomospirelfo cf. o~~tpllficoto Kr. ~ Toll•ann, l!HO X 

Clomospiro artlculoso Plua•er , 19'5 X X 

Pilommino denso Pantit, 1965 X X X X e X 

rrochommino olmtol~nsis Koehn-Zaninetti, 1969 X X X X X X 

Poulbronnimonio ;udlcorlensls (Preaol i -Si lva, 19 71) X 

Calcitorne//a gebzeensis Daaer , 19 7 8 X X X 
Trochommina bolcanico Trifonova, 1962 X X 
lleondrospiro deformoto Salaj, 1967 X 
Arenovidolino chlolingchlong~nsis Ho , 1959 X X X X X 

Nodosaria cf . shoblensls Trifonova , 1978 

X X X 

lleondrospiro cf. dinar/co Koc .- Devidt: &· PantU: 1966 
Cri IIi no golobordensls Trifonova , 197 8 __:_:...:..:._+++++++-+-t-+::-f.'-bi-HH-1-1-1-1-1--t--t-f-t-t-t-+-+--i 
Meon dr:_ospiro dinar/co .Koch. -Devid t: & Pant H: , 1966 X .. X Nodosorio .er lkliens is Dager, 19 78 

+ 
-t-Clomospiro simp lex Har 1ton , 19 l 1J 

X X X 

Endolhyron~llo c f. wirzl l Koeh""'n-- ""za:-:n:-;i ··nc-:-e:-:tt:~i-,-:-:,9c;6c~97) ---1-H +++-+-+-+-+-t-t-~f=-IH-1-1--1- --J 
Ophthulmidiu m exiguum Koehn· Zani ne tti , 1969 - 1-'-t-+-+- +-+- t--f--+--i 

X 

X X X 

Diplotremino ostro(imbrloto Kristan -Tollmann, 1960 

r---;;locolu;·,;;~;nicus (Oberhauser, 1960) 

Nudosurio c f . hOUL' (Trifonova, 1Yb7) X 
Obcrhuusereflo sp. X •' I I i 
Pltmiinvolulo 'f. mesotriosico Bau c.l , Zan. 1. Rr oen. , I 971 x'l 
Endolhyra kuepperi Obe rh ause r, 1960 I I ~ l 

Fig. 6. Table for the conodont and foraminifer content in the section Radina mogila I. Legend as on Fig. 3. 

- grey coarse-grained nodular limestones, with irregular bedding surfaces, with a bed (0.8 m) of aphanitic dark-
grey limestone 5 m 
Sample No 20 (I m below the top) 
-dark-grey aphanitic limestones 2m 
Sample No 19 (0.6 m below the top) 
- grey to dark-grey limestones, coarse-grained,locally with detritus-rich bedding surfaces and pockets; some 
interbeds are enriched in crinoid ossicles, single intraclasts and beds of dark-grey aphanitic limestones 

Samples Nos 18 (3m below the top) and 17 (2m above the base) 
- limy dolomites, light-grey and fine-grained 
-grey to dark-grey limestones. with abundant terrigeneous detritus 
Sample No 16 (0.3 m below the top) 
-dark-grey aphanitic limestones 
Sample No 15 (0.4 m below the top) 

14.5 m 

2.5 m 
2.5 m 

lm 

- grey limestones, medium- to coarse-grained, very rich in terrigeneous detritus, with massive appearance and 
irregular bedding planes 5 m 
Sample No 14 (0.5 m below the top) 
-grey bioclastic limestones, medium- to coarse-grained, massive, with nodular richer in clay component intraclasts, 
creme to yellowish on~eathered surface I m 
Samples Nos 13 (in the t opmost part), 12 (at the base) 
-grey to dark-grey limestones, rich in bivalves, brachiopods, organic detritus and layers with intraclasts (up to 2 
em), beds with nodular clay-rich limestones, all with irregular bedding planes 13.5 m 
Samples Nos: II (I m below the top); 10 (I m below II); 9 (0.5 m below 10); 8 (0.7 m below 9); 7 (I m below 8); 6 
(1.2 m below 7); 5 (I m above the base) 
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-grey to dark-grey aphanitic limestones, grainy, with organic and terrigeneous detritus, aphanitic, locally patchy, 
with irregular bedding planes . 13 m 
Samples Nos: 4 (topmost part); 3 (3m below); 2 (2m below 3) ; 1(1 m below 2); Ia (2m below I); I b (3m below Ia); 
lc (at the base) 
-grey, fine -grained to medium-grained dolomites a lternating with grey aphanitic limestones. 

Radina-mogila II 

The lower part of the section starts at about I km SSW of the Pernik Prophylactorium. It is 
complementary to the section Radina-mogila I, and repeats its uppermost parts at the 
beginning. It is studied along the western escarpment of the black road, and trends south
north (from bottom to top) . The section exposes the upper parts of the Radomir Formation 
as well as the covering Rusinovdel Formation. Rich macrofauna has been found mainly in 
the shales and marls. The detailed sampling (marked with paint over the rocks in the field) 
yielded rich conodonts and foraminifers that proved parts of the Illyrian Substage of the Anisian 
Stage, and the Fassanian and Longobardian Substages of the Ladinian Stage. 
Rusinovdel Formation: 
-grey to grey-beige dolomites, whitish-grey to ye ll owish on weathered surface 
- grey to grey-beige dolomitized limestones, thin - to medium-bedded 
- grey to light-grey limestones, with terrigeneous detritus, alternating with bioclastic limestones 
-medium- to coarse-grained sandstones, grey, light-yellow on weathered surface, calcareous 
Radomir Formation: 
-thin-bedded aphanitic grey to light-grey limestones 
-aphanitic, thin- to medium-bedded grey limestones 
Samples Nos: 53 (topmost part); 52 (7 m lower); 51 (3 m above the base) 
-grey limestones with terrigeneous detritus 
- grey to light-grey or creme limestones, with oncoids 
Samples Nos: 50 (10m below the top); 49 (3 m below); 48 (0.8 m above the base) 
- grey to grey-black shales, ochre-yellowish on weathered surface 
- badly exposed interval, with weathered shales 

es 
~If) <.Ot-- CO !" o ~ N M 

Ta MM ("')("') M M ~ ~ ~ ~ 

Poragondolelfa excelso Mo s her, 1968 I 
Pr idaella cornuta ( Budur o v & St efanov , 1972) 51 4 I I 
Pridoe/la con s t ricta (Mos he r & Clar k, 1965 ) I 3 7 17 • 28 , • 1 3 
Pridael/a balkonica (Budu r ov & Ste f anov, 1975) 2 
Pr idoef/o excent r ico ( Budur ov & Stefanov, 1972) ' 1 
Pridut.:lfa bakalovi ( Budurov & Stefanov, 19 7 2 J 2 
Se()hardie llo mungoensis ( Duebel, 1956 ) 1 
.Vo d osario s p . inde t . X 

Eorlondio tintinni{ormis [M i s ik, 1971) X 
T rocham mina almtolen s is Koe hn-Zanine t ti, 1969 
Calcitor nef/a gebzeensis Da ge r , 19 7 8 X 

Ophthalmidium exiguum Ko ehn-Zaninet t i, 1 969 6 
Oiplo! r emina astro{imb r iota Kr. - To llm a nn , 1960 

Ascoco lus k ar nicu s (O be r ha u se r, 1960) 

L ingulina c f . ce r n ua Fr a n ke , 1936 X 
T u r r iglo mina meso trias ico ( Koe hn - Zaninett i , 1 96 8 ) X 
Nodosar ia ra ibliono Gue mbel, 1869 

A us t r ocolomia morschalli Ob e r ha u se r , 1960 

Dentalina coss iono Guembe 1, 1869 

Duos tomino alto Kr is tan- To l l man n , 1960 

Lomelficonus biconvexus (Ob e r ha u s er , 1960) 

Nodosaria ordino to Tr ifonova, 19 6 5 

Agathammina c f. i r on ica Zan ., Br oen . , Boz . & Huber, 197 2 

~ L{) <D t-- <O cr> 
~ ~ ~~ ~~ 

3 

2 1 1 

X X X 

X X 

X 

X 

200m 
4m 
4m 
5m 

7 m 
18 m 

2 m 
18 m 

6m 
21m 

0 - N M 
L{)L{) l(l lf' 

1 

X 

X 

X 

X 

X 

X 

t. 

X X 

X 

Fig. 7. Table for the conodont and foraminifer content of the section Radina mogila II. Legend as on 
fig. 3. 
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- dark-grey to grey-black nodular limestones 
Samples Nos: 47 (topmost part); 46 (2 m below); 45 (at the base) 
- grey to grey-black shales 
- dark-grey to grey-black clayey limestones 
Sample No 44 (I m below the top) 
-grey to dark-grey shales, brownish-yellow on weathered surface 
-dark-grey to black clayey limestones 
Sample No 43 (0.2 m below the top) 
- grey to black shales, ochre-yellow on weathered surface 
- dark -grey to black shales, with two 0.4 m thick layers of blackish clayey limestone 
Samples Nos: 42 (upper interbed), 41 (lower interbed) 

8m 

3m 
2.5m 

8m 
0.5 m 

5m 
4m 

- dark-grey shales I m 
- dark-grey aphanitic limestones, locally nodular, bioclastic, with irregular bedding planes, locally with flint 
nodules 29m 
Samples Nos: 40 (topmost part); 39 (I m lower); 38 (8 m below 39); 37 (3 m below 38); 36 (7 m below 37); 35 
(5 m below 36); 34 (at the base) . 

Section Ostrica 

The section (figs. 8, 9) is situated Southeast of the village Stefanovo, through the hill Ostrica, 
and ending at the quarries in the northern feet of the hill. It follows the power-line (SSW
NNE), with a length of about 1.3 km. Parts of the Mogila, Bosnek, Radomir and Rusinovdel 
Formations are exposed, with abundant macrofossils and bioclasts in the Mogila and Radomir 
Formations. The detailed sampling (samples marked in the field with paint) yielded foraminifers 
and conodonts. 
Rusinovdel Formation 
- grey to light-grey or beige dolomites, rarely dark-grey, "sugar-like", medium- to fine-grained, rarely cut by 
calcite veinlets 87 m 
Samples Nos (with distance from the base in brackets): I (78 m); 2 (58 m); 3 (33m); 4 (19m); 5 (13m) 
-grey to dark-grey dolomites, fine-grained, alternating with dark-grey calcareous dolomites with numerous calcite 
veinlets 14m 
Samples Nos: 6 (topmost part); 7 (I m below the top); 8 (5 m below the top) 
Radomir Formation: 
- light-grey, coarse-grained limestone, rich in crinoid ossicles and bioclasts 
Sample No 9 (0.8 m below the top) 

2m 

- dark-grey to black, unclearly nodular, medium- to thin-bedded limestones with irregular bedding surfaces, 
clayey, rich in bioclasts and moulds of bivalves, brachiopods and (rarely) ammonites; interbedded with black to 
dark-grey shales 54 m 
Samples Nos: I 0 (1.5 m below the top); II ( 16 m below I 0); 12 ( 16 m below II); 13 (3 m above the base) 
- grey massive crinoid limestone 6 m 
Sample No 14 (3 .8 m below the top) 
- dark-grey to black limestone, clayey, with irregular bedding surfaces 35 m 
Samples Nos: 15 (3m below the top); 16 (6 m below 15); 17 (14m below 16); 18 (4 m above the base) 
-grey to dark-grey dolomitized limestone 8 m 
Samples Nos: 19 (6 m below the top); 20 (2m above the base) 
- dolomitized, slightly clayey limestone, with crinoid ossicles 
Sample No 21 (I m below the top) 
- dolomitized limestone, alternating with grey, slightly clayey limestones 
Sample No 22 (I m below the top) 
Bosnek Formation 

12m 

4m 

-grey, grainy dolomites, partly "sugar-like" 
Samples Nos (distance from the base in 
about 

about 200m 
brackets) : 32 (107 m) ; 36 (76 m); 45 (10 m) unexposed 

15m 
· Mogila Formation 
- calcareous dolomites, grey, mostly fine-grained 2m 
Samples Nos: 46 (0.4 m below the top); 47 (in the lowermost part) 
- alternation of grey-white bioclastic crinoid limestones with well-preserved bivalves and stilolithic surfaces, with 
0.1 m thick beds of calcareous siltstones 7.5 m 
Samples Nos: 48 (2.5 m below the top); 49 (1.8 m below 48); 50 (0.6 m above the base) 
- grey, massive, organogenic limestones with interbedding aphanitic dark-grey intraclastic limestones 

3m 
Samples Nos: 51 (0.4 m below the top); 52 (I m above the base) 

38 



II) ,.,; L.. 

01 01 
c c 0 ..0 

01 0 - 0 u E 
01 Ol N ~ ·- c :I 0 - Ol E Ol 01 0 c 
0 Vi - !1:::: E 0 :I - ..0 c c 0 0 ~ -8 L.. 

U1 :I ·e 0 .c u a. 
U1 0 u.. - E 0 ·-c L.. __J 

~ 0 & u 

II) 
N 01 c c 

01 0 -
N 0 .2 0'1 L.. 

01 0 01 0 Ol - c ..... ·c E 0 II) 0 
Vi ..0 "0 ·e L.. 

:I 0 
U1 

0 0 I.J... c L.. 
0 0 u u.. 

1 
78m c N 

L.. - 2 
01 ~ 

58m 
"0 ' > 19m 

c 0 
0 c 5 ·- ·- 13m c 
L.. II) 

0 .2 ·-
::> - E ·- c .... 

0 L.. 0 
u 

>. "0 

- .Q 0 

- Qj a:: 0 
0 :I u 

a:: 
(' · 7 

- 't:l 

;£ 
-- :-- -

l_ 8 c 
N .::.: 

-- _L_ 
9 

N 10 
0 

c ::: ·; 
4Jo o-
'1:)0 
·-.:.: 

N 
L.. 

0 &:2 
- 11 

0 ·-·- .~ 

0 
01 

0 c 
"' c c 
QJ 

II) 
0 

't:l 
·- 0 

0 

II) ·- .~ CD 
E 
E 

c .Q ·- Q --

"' 2 E c c .!: 
0 

0 

"' ·- QJ 12 ·- "0 E 0 

'- N 
0 0 "0 "0 ..0 0 c 
0 

u 
E 

Ol :E 0 

0 -- 0 c N 
0 

II) u 
<( ·;::: -

- ~ ·-
.Q 

.Q 
01 ]! Ol 

0 c c 0, 0 QJ 
0 u <:: { 13 

" 
.... 

__J QJ ::> 
__J 1-.. a:: 

.Q 
14 

I -QJ 15 0 

c 't:l 

0 <:: 
16 ·- Q_ 

c 

.g 
Q.. c r---g, 0 

e N 

0 0 :L 
.9,_ 0 

E .... 
-2 
QJ 
't:l 
_L --

0 
Ill 
<II 
0 17 u.. 

Fig. 8. Schematic column for the section Ostrica . Legend as on fig. 2. 

- dark-grey coarse-grained limestones, with stilolithic surfaces 
Sample No 53 (1.5 m above the base) 
-alternation of aphanitic nodular limestones with light-grey micritic limestones 
Samples Nos 54 (topmost part); 55 (I m below 54); 56 (5.5 m above the base) 
-dark-grey, coarse-grained massive limestones 
Samples Nos: 57 (I m below the top); 58 (at the base) 
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Porogondofello bulgor/co Budurov & Stefanov, ·1975 

Porogondolello excelsa Mosher, 19~8 

Poragondolella bl{urcata Budurov & Stefanov 1 1972 

Pridaella cornuto (Budurov & Stefanov, 1972) 'll 
Pridoel/a cOnstricta (Mosher & Clark, 196$) IJ 6 8 II 7 7 6 l 8 

Pridaella Iongo (Budurov & Stefanov, 1973) II 

Pridaella suhodolica (Budurov & Stefanov, 1Y73) 

Prldaella tordocornuto lBudurov & Stefanov, 1984) 

Pridaella bakalovi (Budurov & Stefanov, 1972} 7 I ' Ammodiscus parapriscus Ho, 1959 X X 

Calcitornella gebzeensis Dager, 1978 X X X X X 

Meandrospiro de{ormato Salaj, 1967 X 
Clomospiro sinensis Ho, 1959 X X X X X X t. 
Eorlondia tintlnnl{ormis (Misik, 1971) " X X X X X X X X 

Arenovidolino chlofingchlongensls Ho, 1959 X X X X 
Nodosaria erlkliensls Dager, 1978 X X 

Pllommina denso Pantit, 1965 e X X X 
Nodosine/Ja si/iquo Trifonova, 1972} X 
Clomospire/Ja triphonensls Baud, Zan. & Broen., 1972 X X X X 
Meandrospiro dinar/co Koch . .:_Devide • Pantle, lYtlO X 
Endothyrone/la wirzi (Koehn-Zaninetti 1 1969) X 
Trochommina olmtalensis Koehn- Zaninetti, 1969 X 
Diplotremina astro{imbrioto Kr. -Tollmann , 1964 X 

Nodosaria hoae (Trifonova, 1967) X X 
Turrispirillino proeolpina Zaninetti & Broenn . , lY· X 
Ophthalmidium exiguum Koehn-Zaninetti, 1969 

Plonlinvoluta! mesotriasica Baud, Zan. & Broenn. , 1971 X 

Oberhauserella mesotrios ico (Oberhauser, 1960) 6 X X 
Turriglomlna mesotriosica (Koehn-Zaninettl, 1~08) X 

Dentalina cf. laevigato Schwager, 1865 

Endothyro kuepperl Oberhauser, 1960 

Clomospira tenui{fstu/o Ho, 1959 X 

Fig. 9. Table for the conodont and foraminifer content of the section Ostrica. Legend as on fig. 3. 

-dark-grey, coarse-grained limestones with macrofossil relic~. algae, and bioclasts, in alternation with dark-grey 
to black aphanitic limestones 8 m 
Samples Nos: 59 (1.8 m below the top); 60 (1.5 m above the base); 61 (0.7 m above the base) 
-dark-grey to black limestones, interbedded with dark-grey aphanitic intraclastic limestones, and banded light-
grey dolomites, and a bed (0.8 m) of sandy-oolitic limestone 13m 
Samples Nos: 62 ( 1.4 m below the top); 63 (3 m below 62); 64 ( 4 m above the base); 65 (3 m above the base); 66 (0.8 
m above the base) 

Section Baniste 

The section Baniste (fig. I 0) is studied along the little river west of the church at the graveyard 
of the village. It embraces parts ofrhe Bosnek, Mogila and Lyubas Formations. The numerous 
samples (location marked with paint in the field) yielded only foraminifers. 
Bosnek Formation (cover unexposed): 
-light-grey spotty dolomites with cream and beige-grey sectors, grainy, brecciated, with numerous calcite veinlets; 
often reddish or yellowish sectors, very fine-grained about 50 m 
Sample No 40 (at the base)- no fossils recorded 
- light-grey, grainy dolomites, often brecciated 26m 
Samples Nos 39 (6 m below the top); 38 (at the base) 
-grey spotty limestones with irregular dolomitization, the spots being about 2-3 mm in size, and situated in a mass 
of light-grey sugar-like dolomite; the non-dolomitized fragment has the appearance of a "xenolith" situated 
transversally to the bedding, about 1.5 x I m in size; it connsists of blackish brecciated limestone, in the lower part 
light-grey, with spotty dolomitization 6 m 
Sample No 37 (in the midst of the non-dolomitized layer) 
-light-grey dolomite with typical weathering ("elephant skin") 
- light-grey aphanitic limestone 
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------ Sa•ple• 

Ta xa ----------

Earfandio tintlnniformls ( Mi sik, 1971 ) X 6 X X X 6 X X X X X X X X 
Ammodiscus poropriscus Ho, 19 59 X X X X X X 
Meondrospiro pusillo ( Ho, 1959 } • X X 
Nodosaria erlkliensis Dager , 19 78 X X X X X X X 
Nodosaria 'skyphico Sfi mova, 197 4 6 X 
Nodosineflo slliquo Tr i fo nova, 197 2 X 

Meondrospiro de{ormoto Salaj , 196 7 X X X X X X X X 

Colcitornelfo gebzeensls Dager , 19 78 X X X 6 0 X X X X 

G/omospiro sinensis Ho, 195 9 X X X X 

Glamospir o simplex Ha r1t on , 1928 '! 
Glomospir clla {ociJis Ho , 1959 X X X X X 

A. r enovidofina chiolingc hiongensis Ho, 19 59 X 

Trochommifla almtafcns is Koch n -Za n inetti, 1969 

Fig. I 0. Table for the foraminifer content of the sections Mali Ruj (North of Triin), Ljalinci (Ljubas Unit) and 
Baniste. Legend as on fig. 3. Mali Ruj - samples Nos 878 - 886; Ljalinci - samples Nos 786 - 790; Baniste -
samples Nos 2 - 34). 

Sample 36 (in the upper part); sample 35 (in the lower part) 
- light-grey dolomite 3 m 
- light-grey to grey aphanitic limestone, in some places dark-grey and spotty, or cream-grey and thinly bedded 
(layers I - 2 mm thick) II m 
Sample No 34 (in the upper part); sample No 33 (in the lower part) 
- light-grey to grey-beige dolomite 
- light-grey massive limestone, aphanitic, with irregular spotty dolomitization 
fault, with tectonic breccia, II O•f65•NNE 
-dark-grey limestone, locally with lighter sectors, brecciated, with rare bioclasts 
Sample No 32 (2m below the top); sample No 31 (at the base) 

4.5 m 
3m 

6m 

- irregular spotty dolomitization 1.5 m 
-grey aphanitic massive limestones, often with blackish oval spots (2-3 to 5-6 mm, locally 5-10 to 30 em) 

52 m 
Samples Nos: 30 (7 m from the top); 29 (15 m from the top); 28 (18 m from the top); 27 (24 m from the top); 26 (32 
m from the top); 25 (37m from the top); 24 (38m from the top); 23 (45 m from the top); 22 (2m from the bottom) 
- light-grey aphanitic limestone 5 m 
Sample No 21 (middle part) 
- limestones (in relics) in a spotty dolomitized matrix 
Sample No 20 (at the bottom) 
- grey to light-grey dense aphanitic limestone 
Sample No 19 (3m from the top); sample No 18 (12m from the top) 
- interval without outcrops: dolomite fragments 
- light-grey to reddish dolomite 
Samples Nos: 17 (at the top); 16 (8 m from the top); 15 (10m from the top); 14 (12m from the top) 

5m 

14m 

7 m? 
12m 

-spotty light-grey aphanitic limestone, with brownish elliptical spots (up to 5 mm), local irregular dolomitization 
13m 

Sample No 13 (at the base) 
- brecciated dense grey limestones with spotty dolomitization 48 m 
Samples Nos (distance from the top in brackets): 
12 (3 m); II (7 m); I 0 (30m); 9 (34m); 8 (38m); 7 (43 m); 6 (at the base) 
- ford (the path passes at the other side of the stream) 
Mogila Formation: 
- grey to black or brownish dark-grey limestone, partially light-grey with creamy colour about 30 m 
Samples Nos 5 (9 m from the top); 4 (about 20m from the top); 3 (at the base) 
-fault, 155•f80•wsw 
Lyubas Formation 
-brownish to grey limestones with clayey interbeds 12m 
Sample No 2 
-:- interbedding of sandstones with shales, marls and limestones 
Basement: red siltstones and polymictic sandstones of the Kalenica Member of Miirvodol Formation (Petrohan 
Terrigenous Group, Lower Triassic). 
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Section Susica 

The sections (figs. 11, 12, 13) at the village of Susica, although intensely deformed, expose an 
almost complete sequence of the Iskar Carbonate Group. The Svidol Formation is usually 
thinned out due to the deformation (south-vergent thrusting- 3 a r o p tJ e B, 1984), and the 
section begins with the middle parts of the Bosnek Formation, followed by the Radomir and 
the Tnln Formations. The latter is covered directly by the red beds of the Komstica Formation 
(Moesian Group). 

The Triassic section at the village of Susica is studied in two localities, designated 
Susica-1 and Susica-11. 

Section Susica-1 

The section is exposed along the road from the hamlet Hanovete of the village Susica to the 
village of Zlogos (the bus stop at the crossroad for the village, on the main road). The full 
section of the Iskar Carbonate Group is exposed in monoclinal position. 
Cover: red beds of the Komstica Formation (Moesian Group) ; belong to the Norian Stage as proven by foraminifers 
in the sections Beli-kamak and Vranya·stena (Tr if on ova, Zag or c e v, 1984); the rocks ofKomstica Formation 
are exposed NE of the section described. 
Tran Formation (more than 100m): 
-light-grey to grey-white massive aphanitic limestones, in thick beds, rarely- clearly layered, with intraclasts, or 
with algal structures 60 m 
Samples Nos: 39 (uppermost part, North of a steep upthrust); 38 (10m below 39); 37 (20m below 38); 36 (10m 
above the base, near to the fault) 
- normal fault (with a slight strike-slip component), striking II 0"/80"NNE 
- greyish-white aphanitic limestones more than 20 m 
Samples Nos: 35 (8 m below the top); 34 (I 0 m below the top); 33 (14 m below the top) 
-thinly-bedded light-grey (whitish) to dark-grey aphanitic limestones 8 m 
Sample No 32 (I m below the top) 
- normal fault with decimetric offset, vertical, striking 130° 
Radomir Formation (about 200 m): 
- dark·grey, massive to nodular limestones, cleaved and slightly metamorphic; cleavage 
30°/40° NW, lineation plunging to 295"/30" 15 m 
Samples Nos: 31 (3 m below the top); 30 (2 m above the base) 
- interbedding of calcareous shales with limestones 2 m 
- nodular limestones 5 m 
- intebedding of thinly-bedded, aphanitic, often nodular, limestones in beds I 0-20 em thick, with 5-l 0 em thick 
calcareous shales and marls 15 m 
Sample No 29 (8 m above the base) 
- fault striking 135°f70°NE 
- dark-grey nodular limestones 15 m 
Sample No 28 (5 m above the base) 
-dark-grey nodular limestones with thin slate interbeds 5 m 
- dark-grey nodular limestones; about 50% of the rock volume corresponds to a marly matrix (yellowish when 
weathered) between the nodules 8 m 
Sample No 27 (about I m below the top) 
- normal fault striking 135°/70° to NE 
-alternation of dark-grey slates and creamy to dark-grey nodular limestones, intensely cleaved and folded, with 
clear lineation plunging 260"/32" 6 m 
- massive aphanitic limestone- partially with nodular structure 2 m 
-interval without outcrops (big lateral valley) ' more than 10m 
-strongly deformed grey, dark·grey or beige aphanitic limestones, with shaly interbeds and matrix 14m 
Sample No 26 (2 m below the top) 
- zone of intense thrusting, with schistified and metamorphosed limestones and slates, with schistosity striking 
100°/20° to NNE 0.3 m 
- slates and limestones in alternation 1.5 m 
-dark-grey nodular limestone 12m 
Sample No 25 (2m above the base) 
- cleaved slates and limestones in alternation 5 m 
-dark-grey aphanitic nodular limestones 10m 

42 



Vl .... 
Cll Cll c c .0 

Cll c E 01 0 Q u c Cll 
.E 

N c ·o, E ::l 
01 

§ 0 ::l c 
.E Vl E 0 0 Cll .0 .... 
1/) :I "8 0 z u a. 

1/) LL.. E c ...J 
~ 0 

u 

., .... 
Cll Cll 

6 .0 
Cll -~ 8 E 
01 N c :::1 

Cll .E c ·o, E c 
01 c a Vl E 0 :::1 

Cll 0 0 8 Vi .0 -a .... -a. :I 0 0 .c. 
1/) c LL.. ..... E 

0 ::i ~ u 

39 ~ 
26 

38 

..; ~ 
f 

c ·;; 
Cl 

·- 37 .... 

0 

] 25 c 0 

0 
.Q 

a 
z c c ·- !? 24 

I 

c Cl 

a .... 
·- 36 
c ..... 
L.. 

-a 
~ Cl L.. .... 

23 
Cl '-

Cl.. ·-·- .D 
E c 0 

01 0 f 
a f 
u 

·- c 
0 -a 

35 
34 

33 

32 

f 
31 

30 
N 

c 
Cl 

· ~ ·-
c -a :> 

L.. 0 

Cl a - .... 
29 .D 0 

-a ...J 22 
r--;-- Cl 

Cl I ~1\l 
0:: c Q<:> _.., 

...J a ... ~ 
0'-

·- -,-
· ~<: 

c Lt~ 
Cl --- 20 

N 19 
Vl 18 
Vl .E 

1~~ ::, 
Cl <: 

152 
LL.. a 

u 1\l 
Q 10f <; 

9 0 
~ 8 
c\: 7 

6t 

·- 0 ""' 
·-

01 0 1<1 c E c .Q f ·- 0 
...J 0 

0 -a 
I - -a 

Cl - 28 
...J c "' Cl 

Cl 0 

·- "" 0:: c · ~ 

27 Cl '-
Vl Cl.. 
Vl 
Cl 

LL.. 

Fig. II . Schematic column for the section Susica I. Legend as on fig. 2. 

Samples Nos 24 (topmost part); 23 (at the base) 

E 
g 

0 

- dark-grey aphanitic and nodular, locally massive limestones, often cross-cut by white calcite veinlets; I 0 m 
below the top normal fault 15 m 
- interbedding of slates with schistified limestones 3 m 
- massive limestone 2 m 
Sample 22 (at the base) 
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L[') L[') ~~ ~ .-N 

T 

Pridaella cornuta (Budurov & Stefanov, 1972) 2& 1L 

Pridaella constricta (Mosher & Clark, 1965) 2 1 '2. 1 12 7 3 
Pridaella suhodolica (Budurov & Stefanov, 1973) 
Pridaella tardacornuta (Budurov & Stefan·ov, 1984) I I 

Pridael/a huckriedei (Budurov & Stefanov, 1973) 
Pridaella baka/ovi (Budurov & Stefanov, 19 72) 2 
Nodosaria ordinata Trifonova, 1965 X X X 

Agathammina austroalpina Kr . -Tollmann & To1lmann, 1964 X X 

Angulodiscus sp. X 

Paraophthalmidium sp . X 

Fig. 12. Table for the conodont and foraminifer content of the sections Susica I and Susica II. 
Legend as on fig. 3. 

NN 
NM 

1 

1 

I 

- interbedding of dark-grey slates and marls with thin (less than I 0 em) sandstone layers; one of the limestone 
beds near the base is 1.5 m thick 12m 
bedding 100°/35°N; cleavage 80°/20°N; lineation 335°/20°; cleavage refraction in the sandstone beds, with gentle 
dip to the South 
- dark-grey to black nodular limestones with I 0-40 m marly interbeds, lineation plunging 45° to West 

4m 
Sample No 21 (at the base) 
- interbedding nodular limestones, marls and calcareous slates, intensely schistified, metamorphosed, with clear 
lineation, folded about 19 m 
Samples Nos (distance from the top in brackets): 20 (3m); 19 (5 m); 18 (7 m); 17 (9 m); 16 (11.5 m); 15 (13m); 14 
(at the level of sample 15, after folding of the beds); 13 (about 2m above 14, because of the folding; approximately 
at the level of 16); 12 (approximately at the level of 14); II (0.5 m below 12, and below the level of 14) 
- interbedding of strongly sheared, schistified and metamorphosed calcareous slates, marls and limestones, with 
schistosity almost coinciding with bedding 14m 
Samples Nos: 10 (topmost part); 9 (4 m below the top); 8 (6 m below the top); 7 (10m below the top); 6 (I m above 
the base) 
- thrust surface (probable continuation of the Garbino Thrust - 3arop'leB, 1984) coinciding with the schistosity 
- 800j200N 
-interval without outcrops (big side ravine) 
Bosnek Formation (about 40 m): 
-thick-bedded, whitish-grey, strongly recrystallized dolomites 40 m 
Svidol Formation (about I 0-15 m): 
- white arkose sandstones interlayered with limestones, yellowish marls, light-red shales, some dolomites; intense 
shearing and low-grade metamorphism, the schistosity coincides with bedding about 9 m 
Basement (in a ravine above the village of Zlogos): Petrohan Terrigeneous Group (Lower Triassic) - 3arop'leB 
(1994) 

Section Susica-II 

The section is studied along the road Kyustendil- Treklyano, NE of the village Susica (hamlet 
Savarska-mahala), and ends about 4 km SW of the village Gabresevci. It is strongly fractured 
and faulted by NW-SE striking faults (normal faults and strike-slip faults) converging to the 
Southeast. The cover (red beds of the Komstica Formation, and the underlying Tran Formation) 
is exposed mostly West and North of the section; mostly, the rocks of the Radomir Formation 
are exposed and sampled in detail, the places of the samples being marked with paint in 
the field). 
Cover: Tran Formation (whitish aphanitic limestones, strongly fractured and faulted) 
Radomir Formation: 
- strongly faulted and schistified yellowish and grey slates, interbedded with cream limestones and grey-black 
nodular limestones 7 m 
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Fig. 13. Schematic column for the sections Susica II and Staro selo. Legend as 
on fig. 2. 

Samples Nos 57-61 are taken from the topmost parts of the section 
-banded yellowish-grey limestones, in the upper part with slates 
Samples Nos: 40 (topmost part); 41 (0.5 m below the top) 
- yellowish slates with imprints of Daane/la sp. 
- brownish nodular dense limestones 
Samples Nos: 42 (top); 43 (in the midst, about I m above the base) 

E 
g 

0 

5m 

3m 
2m 
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- yellowish slates with imprints of Daonella sp. 2 m 
- massive grey-beige limestones 2 m 
Samples Nos: 44 (top); 45 (0.5 m above the base) 
- bedding-parallel shear zone, about I m thick 
-beige to brownish-grey limestones, clearly bedded 5 m 
Samples Nos: 46 (top); 3 (I m below the top); 47 (2m below the top); 48 (1 m above the base) 2 (at the base) 
- thinly-cleaved and bedded pinkish to mauve marls with filaments and bioclasts and strongly flattened gastropod 
shells with preserved mother-or-pearl material; interbedded with yellowish or greenish slates and some cleaved 
limestones 2 m 
-grey to dark-grey and almost black nodular limestones with a marly yellowish-brown matrix 9 m 
Samples Nos: 49 (topmost part); 50 (2m below the top); 51 (5 m below the top); 52 (2m above the base)+; 53 (at 
the base) 
-light-brownish clayey limestones interlayered by thin-bedded (2-3 em) sandstones 4 m 
Sample No 54 (middle part of the bed) 
- black nodular limestones, with marly to calcareous yellowish-brown matrix 8 m 
Samples Nos 1 (top); 55 (2m below the top); 56 (2m above the base) 
-dark-grey limestones, strongly dolomitized, passing downwards into grey dolomites (Bosnek Formation) 

15m 
-fault 
-white aphanitic limestones (Tri'm Formation) 

Section Staro-selo 

The section (figs. 13, 14) is located near the village Staro-selo, along the main road Sofia
Kulata, in a South-North direction . It begins at about 1 km North of the fountain at the big 
curve of the road, and is about 500 m long. Considerable parts of the Radomir Formation 
are exposed beneath the Rusinovdel Formation, as well as parts of the underlying Bosnek 
Formation. The section is faulted and displaced, with a tectonic wedge ofBosnek Formation 
amongst the rocks of the Radomir Formation. The rocks ofRadomir Formation contain often 
rich bioclasts and macrofossils (bivalves, brachiopods, and rarely, ammonites). A detailed 
sampling (sample location marked with paint on the rocks) has been made, and conodonts 
and foraminifers indicate the Illyrian Substage of the Anisian Stage (Bosnek Formation) and 
Fassanian (uppermost parts of the Bosnek Formation and part of the Radomir Formation) 
and Longobardian Substage (Radomir Formation) of the Ladinian Stage. 
Cover: Rusinovdel Formation (grey dolomites) 
Radomir Formation 

es 
o~ NM ..., " <Dr-.. co Ol S2:: ~~ ~~ If) <.D 

"'"' o~ NN N N NN N N ...,..., 
Tax 

Pridaeflo const r icta (Mosher & Cl ark , 1965) 7 L 2 1 4 1 2 3 4 7 

Pridoello basisymmetrica {Budurov & Stefanov , 1972) 4 1 
Pridaello suhodofica ( Budu rov & Stefanov, 197 3) 2 J 1 . 
Pridael/o tordocornura (Budurov & Stefanov , 198 4 ) 1 i 

Pr idoello excenrr ico { Budu rov & Stefanov, 197 2) 7 J 1 3 3 1 I T , 
Pridi:Jel/o huckriedei l Budu r ov & Stetanov, 19 7 3) 5 2 3 3 5 2 ! I 
Pridoella boka/ovi {Budurov & Ste fanov, 197 2) 2 4 1 

Pridael/a tronsito lKoz.ur & Mostler, 1971) 1 1 

Ca lci tornclla gcbzcensis Dager , 19i8 X r-::-- ; Trochommina almtalensis KoehnMZaninetti , 1Y69 X · X 

Diplotremino ostro{imbrioto Kr. Toll mann , 1964 X I 
Ophthalmidium exiguum Koehn - Zaninetti, IY69 • •• X X • "' X X 
Oberhauserello mesotriosico (Ob erhauser, 1960) X X X 

Astacolus kornicus (Oberhause r, 1 960) X I 
--

Ophtholmidium ubeyliense Dager, 197 8 X 

Auslrocolomio morscholli Ob erh aus er, 1960 X 

T urr ig lomina mesotriosico (Koehn- Zaninetti, 1969) X 

Fig. 14. Table for the conodont and foraminifer content in the section Staro selo. Legend as on fig. 3. 
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- thin-bedded grey to light-grey fine-grained limestones 3 m 
Sample No 30 (1.5 m below the top) 
- dark-grey to black clayey limestones, locally with macrofos~il moulds and ichnofossils on the bedding planes 

33m 
Samples Nos: 29 (2m below the top); 28 (2.5 m below 29); 27 (12.5 m below 28); 26 (2m below 27); 25 (2.5 m above 
the base) 
- dark-grey limestone, well-outlined in relief 0.8 m 
Sample No 24 (0.4 m from the top) 
- grey to dark-grey shales (ochre-yellow on weathered surface), with a 0.4 m thick lens of dark-grey clayey 
limestone) 2 m 
Sample No 23 (from the limestone lens) 
-alternation of dark-grey to blackish-grey clayey limestones. predominantly thin-bedded, with thin to medium-
thick beds of grey to dark-grey shales 8 m 
Samples Nos: 22 (2m below the top); 21 (2m below 22); 20 (3m above the base) 
- interval without outcrops 20 m 
fault 
Bosnek Formation: 
- light-grey dolomites, intensely fractured 8 m 
Sample No 19 (3.4 m below the top) 
fault 
Radomir Formation (Golo-bardo Member- untypical development with predominance of limestones) 
- dark-grey to blackish-grey massive limestones with irregular bedding surfaces 4 m 
Samples Nos: 18 (I m below the top); I 7 (I m above the base) 
-dark-grey to blackish-grey clayey limestones, irregularly bedded, locally nodular, with irregular bedding surfaces, 
often with macrofossil moulds (bivalves and gastropods), locally passing into organogenic limestones with abundant 
bioclasts, interlayered with dark-grey to black (yellowish when weathered) shales 36 m 
Samples Nos: 16 (3m below the top); I 5 (3.4 m below 16); 14 (3 m below 15); 13 (4 m below 14); 12 (2m below 13); 
II (I m below 12); I 0 (0.5 m below II); 9a (7 m below I 0); 9 (7 m below 9a); 8 (3m above the base); 7 (2m above 
the base) 2m 
Bosnek Formation: 
-grey, granular ("sugar-like") thick- to medium-bedded dolomites. locally fractured 

40 m 
Samples Nos: 6 (0.2 m below the top) ; 5 (2m below 6); 4 (7 .5 m below 5); 3 (6 m below 4); 2 (7 m below 3); I (I m 
above the base). 
The lower parts of the Formation are not exposed. 

Section Bosnek 

The section Bosnek (figs. 15, 16) is one of the most complete sections in the region. It begins 
with its uppermost part at the big karst source in the village of Bosnek, continues along a 
path from the quarry at the source towards the eastern end of the village, where it reaches 
the asphalt road towards the village of Cuypetlovo, and continues along that road in eastern 
direction, to a distance of about 3.2 km from the centre of Bosnek. The section contains 
considerable parts of the Tran Formation (at the top), and cuts through (downwards) the 
Rusinovdel Formation, Radomir Formation, Bosnek Formation, Pancarevo Formation, and 
the red beds of the Lower Triassic Marvodol Formation (3 a r o p '-1 e B, 1994; E y ,n y p o B et 
al., 1994). The Iskar Carbonate Group embraces the Anisian, Ladinian, Carnian, and parts 
of the Norian Stage. Macrofossils have been found only in the Radomir Formation. The whole 
section (fig. 15) has been sampled in detail (the location of the samples is painted on the rocks), 
and many samples yielded foraminifers and conodonts. 
Cover: Polaten Formation (Middle Jurassic)- bioclastic sandy limestones, oolitic limestones, with 0.4 m basal 
conglomerate, built up of quartz and limestone pebbles (the limestone pebbles come from the underlying Trim 
Formation); basal conglomerate and sandy limestone locally fills in open fractures in the basement. 
Tr~n Formation: 
- grey-white to beige and creme aphanitic limestone interbedding with thin -bedded bioclastic and intraclastic 
limestones and dolomitic limestones: bedding striking South 180°/30"to West 2.5 m 
Samples Nos: 65 and 68 (immediately below the cover): 67 (0.2 m below the contact); 64 (0.3 m below the contact); 
63 (0.7 m below the contact); 62 (1.5 m below the contact); 61 (2 .3 m below the contact) 
-white aphanitic limestones with bioclasts, with calcite and quartz irregular vein lets, locally with thin interbeds of 
bioclastic and intraclastic limestones: bedding dipping at 50" towards West, strike North -South 20m 
Sample 60 (5 m above the base) 
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Fig. l 5. Columnar section of the section Bosnek. Legend as on fig. 2. 

-grey-white to grey bioclastic limestones, in thin beds (4-50 em), with few beds of dolomitic limestones 
5m 

Samples Nos: 59 (topmost part); 58 (0.8 m below the top, in the big quarry) 
- grey-white limestones, with thin interbeds of dolomitic limestones l 0 m 
Sample No 57 (near the country house, beneath the big quarry) 
-bioclastic limestone with intraclasts 0.7 m 
-thin-bedded dolomites and dolomitic limestones with interbeds of bioclastic dolomitic limestones and limestones; 
bedding striking South (170°) and dip 200 West 8 m 
Sample No 56 (from a bed 1.2 m thick near the top; bioclastic dolomitic limestone) 
- grey-white aphanitic limestones 8-10 m 
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Samples Nos 55 (at the top); 54 (at the base) 
transition from the Rusinovdel Formation: interbedding of banded dolomites with intraclasts, with grey-white 
limestones and dolomitic limestones; the beds are between 5-10 em and 2 m thick 10 m 
Rusinovdel Formation: 
- dolomites, grey or dark-grey, thick-bedded, massive, sometimes yellowish on weathered surface, with typical 
relief ("elephant skin") due to fracturing and weathering more 
than 300m 
Sample No 53 (in the topmost part); the Rusinovdel Formation has been sampled at several instances without 
positive results 
Radomir Formation: 
- grey to dark-grey limestones, nodular, with irregular bedding surfaces, with large amount of echinids, bivalves 
and bioclasts 30 m 
Samples Nos: 37 (3m below the top); 36 (8 m below 37); 35 (5 m below 36); 34 (4 m below 35); 33 (3m below 34); 
32 (3 m below 33); 31 (3 m above the base); 30 (1 m above the base) 
- grey to dark-grey shales, brownish-yellowish at weathered surface, with a bed (4 m) of fine-grained dark-grey 
sandstone, alternating with dark-grey to blackish limestones, nodular, with irregular bedding surfaces, rich in 
macrofossil remains 6 m 
Samples Nos: 29 (2m below the top); 28 (1.8 m above the base); 27 (0.4 m above the base) 
- irregular alternation of dark-grey to black shales (yellowish at weathered surface) with dark-grey unclearly 
nodular limestones, bioclastic, with large amount of macrofossils, clayey, with irregular thickness of the limestone 
beds and lenses 23 m 
Samples Nos: 26 (4 m below the top, limestone lens); 25 (7.5 m below 26); 24 (3.5 m below 25); 23 (3m below 24, 
in limestone lens); 22 (3 m below 23); 21 (3 m below 22); 20 (I m above the base) 
-alternation of clayey dark-grey limestones, nodular rich in bioclasts, outlined as beds or lenses at the background 
of dark-grey to grey-black shales with thin interbeds of fine-grained sandstone, with bivalve moulds on the shale 
bedding surfaces 18 m 
Samples Nos: 19 (4m below the top); 18 (2m below 19); 17 (2.5 m below 18); 16 (1.5 m below 17, at the top of 
limestone lens); 15 (1.5 m below 16, at the base of the limestone lens); 14 (2 m above the base); 13 (0.3 m above the 
base) · 
-dark-grey shales (yellowish when weathered), interbedded with nodular to unclearly-nodular dark-grey limestones, 
clayey, often rich in organic detritus, rich in macrofossils 33 m 
Samples Nos: 12 (4 m below the top); 11 (2m below 12); I 0 (1.8 m below 11); 9 (2m below 1 0); 8 (2.2 m below 9); 
7 (1.5 m below 8); 6 (4 m below 7); 5 (5 m below 6); 4 (4 m above the base) 
- dark-grey clayey and unclearly nodular limestones interbedded with shales 4 m 
Samples Nos: 3 (0.5 m below the top); 2 (2m above the base); 1 (0.4 m above the base). 
Bosnek Formation: 
dark-grey to grey, fine-grained dolomites often thick-bedded, often intensely fractured 350 m 
Samples Nos: (distance above the base in brackets): Bo-17 (320 m); Bo-15 (260m); Bo-13 (21 0 m); Bo-12 (170 m); 
Bo-10 (130m); Bo-8 (90 m); Bo-5 (65 m); Bo-4 (45 m); Bo-3 (35m); Bo-2 (20m); Bo-1 (10m) 
Pancarevo Formation: 
- interbedding of whitish to light-grey dolomites with whitish quartz sandstones 5-8 m 
Marvodol Formation (see 3 a r o p 'I e B, 1994) 

Stratigraphy 

The lithostratigraphic subdivision of the "carbonate Triassic" (Iskar Carbonate Group) in 
Southwest Bulgaria has been elaborated by T p o H K o B (1975, 1981, 1983), and some of the 
lithostratigraphic units have been recognized on the basis of correlations with the Balkan 
Mountains, and namely, the Svidol Formation (qaT a JI o B, 1974), Mogila Formation 
(A c cepe To et al., 1983) and Rusinovdel Formation (T p o H K o B, 1968) .. The other 
Formations are specific for Southwest Bulgaria, with the exception of the Bosnek Formation 
that has a wider occurrence. A question arose in respect to the Rusinovdel Formation: 
qaT a JI o B (1984) expressed the opinion that dolomites referred to this Formation in the 
Golo-bardo Mountain belong in fact to the Trojan Formation. As far as the problem concerns 
more detailed sedimentological characteristics and differences, the present authors are 
abstaining from a definite conclusion. 

Most of the lithostratigraphic units correspond to their typical features listed by the 
first authors, and namely: 
- Svidol Formation: alternation of grey, yellowish, creamy to brownish, greenish and pink 
to red sandstones, siltstones, shales, marls, dolomites and limestones; age: upper parts of the 

4 Geologica Balcanica, 25, 1 49 



Samples 
LOCO 

ON ~~ r-.. 
N~ '0-; ~~ LJ"l<D t'-ex> Ol 
0 0 0 0 0 0 0 

Taxa L.Ol.O Llll.O Lll1.0 LllLO 1.0 

Pridaella constricta (Mosher & Clark, 1965) 23 9 94 1~ 17 II 

Pridaella suhodolica (Budurov & Stefanov, 197 3) 2 1 g 4 2 
Pridaella tardocornuta (Budurov & Stefanov, 1984) 4 7 
Pridae /Ja excentrica (Budurov & Stefanov, 1972) 1 I 2 
Pridael/a huckriedei (Budurov & Ste fa nov, 197 3) 1 5 5 2 
Pridaella bakalovi (Budurov & Stefanov, 1972) 

Earlandio tintinniformis (~1i sik, 1971) )( X X X 

Glomospira simplex Harlton, 1928 X X 

Trochammina almtalensis Koehn-Zaninetti, 1969 X X X X X 
Meandrospira dinarica (Koch. - Devide & Pantie, 1965) X X 

Ophtha/midium exiguum Koehn-Zaninetti, 1969 

Paraoph thalmidium salaj Samuel & Bo r za , 1981 

Duostominida e gen. & sp . i ndet. 

Nodosaria sp. sp. 

Planiin voluta carina to Lei schner, 19,61 

Endothyranel/a sp . 

Turriglomina mesotriasica (Koehn-Zaninetti, 1968) 

Oiplotremina astrofimbriata Kris tan - Tol lmann, 196 4 

Ouostomina magna Trifon ova, 1977 

Agathammino austroalpina Kr. -Tollmann & Tol1mann , 1964 

Agathammina cf. ironica Zan . , Br oen. , B<i z. & Hub., 1972 

Oberhauserella mesotriasica (Oberhauser, 1960) 

Planiinvoluta? mesotriasica Baud, Zan. & Broen., 1971 

Duostomina cf. alta Kristan-Tollmann, 1960 

Austrocolomia marschalli Oberhau ser, 1960 

Turriglomina scandonei Za n., Ciar. , Ma r. , S . -Bon . & Ret ., 1987 

Nodosaria ordinata Trifonpva, 1965 

Schmidita in{lata Fuc hs, 1967 

Lamelliconus biconvexus (Oberhau ser , 1957) 

Oberhauserella alta Fuchs, 1967 

Semiinvolu ta clari Kristan, 1957 

Angulodiscus {riedli Krista n- Toll mann, 1960 

Caleanella to l/mann i ( Kri s:tan, 1957 ) 

l chtyoloria cf. rhae tica (Kristan - ·ral lma nn , 1964) 

As taco/u s karnicus (Oberhaus er , 1960) 

Gsolber gella spiroculi{ormis (Oravez-Sc hefter, 1968) 

Turrispirillina car pa thorumana Turculet, 1970 

Fig. 16. Table for the conodont and foraminifer content in the section Bosnek. Legend as on fig. 3. 

- Ljubas Formation: thin-bedded silty and sandy marls (often with bioturbations), calcareous 
sandstones, limestones and shales; age: parts of the Spathian Stage (T p o H K o B,. 1983); 
foraminifers found in the section Baniste hint at a possible wider range of the Ljubas Formation 
eventually entering in the lower parts of the Anisian Stage 
- Pancarevo Formation: alternation of light-grey to whitish sandstones with dolomites; 
T p o H K o B (1981) referred the Formation to the lower parts of the Anisian Stage without 
fossil proofs; according to our opinion, the position of the Pancarevo Formation is the same, 
as that of the Svidol and Ljubas Formations, and namely, above the Kalenica Member of the 
Marvodol Formation, and beneath the Bosnek (or Mogila) Formation; therefore, the 
Pancarevo Formation may correspond to parts of the Spathian and Anisian Stages 
- Mogila Formation: clearly crystalline fragmentary and aphanitic limestones and aphanitic 
dolomites (A c cepe To et al., 1983); the Formation embraces parts of the Spathian and of 
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the Anisian Stages; it covers the Ljubas or the Svidol Formation, and is usually covered by 
the Bosnek Formation . In the section Baniste, the Mogila Formation displays interfingering 
with the Bosnek Formation; in some sections of Southwest Bulgaria, exhibits atypical rock 
varieties, and will be discussed in a forthcoming paper. 
- Bosnek Formation: grey dolomites referred to the Anisian Stage; our data show that the 
Formation embraces different parts of the Anisian Stage, and namely, only uppermost parts 
of the Spathian and lowermost parts of the Aegean Substage (section Radina-mogila), Aegean 
and Pelsonian Substages (sections Ostrica- Dolni Rakovec), and the whole volume of the 
Anisian Stage and lowermost parts of the Fassanian Substage of the Ladinian Stage (section 
Bela-voda) 
- Radomir Formation: thin-bedded limestones, usually dark-grey to black, often nodular, 
with irregular bedding surfaces, interbedded with shales, marls and (less frequently) , 
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sandstones; chronostratigraphic range: usually the whole Ladinian Stage (sometimes, with 
exception of the lowermost part of the Fassanian Substage), with uppermost parts of the 
Anisian (and even in the section Radina-mogila I, the whole range of the Pelsonian and Illyrian 
Substages) orjand lowermost parts of the Carnian Stage (in some sections) 
- Rusinovdel Formation: grey dolomites, often medium- to thick-bedded, in some parts
thin-bedded, with intraclastic limestones and dolomitic limestones; chronostratigraphic range: 
parts of the Carnian (and possibly, lowermost Norian) Stage; qaT a JI o B (1984) supposed 
that the "upper dolomite" of Golo-bardo Mt. should be referred to the Trojan Formation 
but Tronkov (in T e H q o B, ed., 1993) maintains his previous opinion for the presence of the 
Rusinovdel Formation 
- Tran Formation: light-grey, massive limestones, locally with pelloid microstructure, in the 
upper parts with interbedding intraclastic limestones, bioclastic limestones etc.; parts of the 
Carnian and Norian Stages 
- Slavey Formation: grey, brownish or yellowish limestones at the transition between the 
Rusinovdel Formation and the red beds of the Moesian Group in the Golo-bardo Mt. 
(Bud u r o v et al., 1993); Norian Stage. 

Biostratigraphic evidence 

Macrofauna and macrofaunistic zones 
(review of published data ) 

The macrofauna published comes mainly from the Golo-bardo Mountain. Data published 
before 1932-1936, as well as the some of the collections gathered by other scientists, had been 
summarized by A. Stefanov (A. C T e <P a HoB, 1932, 1936a,6, 1943). Later on, only S. Stefanov 
(C. CTeQ>aHOB, 1963), TpoHKOB (1975) and EHt.feBa (1987) published some new 
palaentological evidence that threw light on the biostratigraphic problems of the Triassic in 
Southwest Bulgaria. Very few determinations have been made on macrofauna found in other 
sections, outside the Golo-bardo Mountain. 

The present authors do not aim at a thorough revision of the macrofauna found or 
published. Therefore, we keep the original palaeontological determinations and names as 
published by their authors without taking into account the taxonomical changes which have 
taken place in the meantime. 

The macrofauna gathered by Atanas Stefanov as well as that coming from the collections 
of other scientists, all determined by himself, comprises 80 fossil species of the groups 
Cephalopoda, Brachiopoda and Lamell ibranchiata found in the Golo-bardo Mountain. A. 
C T e <P a HoB (1932) determined the type of the Triassic sedimentary rocks in this part of 
the country (Alpine type, with the exception of the Lower Triassic of Buntsandstein type, 
and some mixing in the lower- middle parts of the Anisian). His palaentological publications 
(A. C T e Q> a HoB, 1936a, 19366, 1943) built the bases of the Triassic biostratigraphy in 
Bulgaria. Four important stratigraphic levels ("horizons") have been distinguished in the Golo
bardo Mountain, two of them corresponding also the ammonite zones. These levels are as 
follows: 

-Interval of shallow-water marine sediments at the transition between the Lower Triassic 
of Buntsandstein type and the Alpine Middle Triassic. This interval has been named Roth 
but could be also designated as Upper Werfenian or Campillian Substage. The guide species 
areBeneckeia wogauana H.v.Mayer andMyophoria costata Zenker (later- Costatoria costata). 
Now, this fossil level should be referred to the uppermost parts of the Spathian Stage of the 
Lower Triassic to parts of the Aegean Substage of the Anisian Stage. 

-Rich in macrofossil fauna levels of the Anisian Stage of the Middle Triassic, with some 
40-45 taxa. Rhynchonella trinodosi Bittner (later - Halorella trinodosi), Ceratites trinodosus 
Mojs. and Ptychites studeri-flexuosus Han. (Mojs.) are cited as guide fossils. 
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-Ladinian levels, with rich content of different species from the bivalve generaDaonella 
andHalobia (includingDaonella lommeliWissm.) as well as the ammonites Trachyceras reitzi 
Boeckh and Monophyllites wengensis Klipst. 

-Lower Carnian levels (designated also as "Cassianer Schichten") with Cassianella aff. 
gryphaeata Munst., Nucula strigilata Goldf., Paleoneilo lineata Goldf. and Dentalium 
undulatum Munst. 

The ammonite zones proven by Stefanov are the Paraceratites trinodosus Zone that 
determines the Illyrian Substage of the Anisian Stage, and the "Ceratites" reitzi Zone that 
characterizes parts of the Fassanian Substage of the Ladinian Stage. 

C. C T e <P a HoB (1963) determined the collection of Halobiidae of his father (together 
with new specimens found by himself). The sixteen species of the generaDaonella andHalobia 
found in the Golo-bardo Mountain completed the macrofaunistic characteristic of the 
Ladinian Stage. 

T p o H K o s (1975) determined eight macrofauna-bearing levels in the Golo-bardo 
Triassic. Thus, he proved the upper part of the Scythian Stage, the middle part of the Anisian 
Stage (!Jecurtella decurtata Zone?), upper part of the Anisian Stage (Trinodosus Zone? and 
Avisianus Zone?), the Fassanian Substage of the Ladinian (Reitzi Zone, and the level with 
Daonella taramelli), the Longobardian Substage of the Ladinian (level with Daonella cf. 
lommeli), and the Cordevolian Substage of the Lower Carnian (through the finding ofCardita 
crenata). Although lacking clear-cut definitions, his studies confirmed the zones and levels 
found by A. C T e <PaHo a (1 932) adding new ones and improving the biostratigraphic 
subdivision of the Triassic. This evidence is undermined to some extent by the lack of 
description and illustration of the newly-found taxa. 

Occasional macrofossils have been found also in few sections of Southwest Bulgaria 
outside the Golo-bardo Mountain. During the geological mapping in the V1ahina Mountain, 
Zagorcev found in the shales and marls of the Radomir Formation numerous prints of 
Daonella sp., as well as Ceratites cf. philippii, Halorella trinodosi (Bittner) and Nucula 
strigilata Gold fuss (determined by M. Encheva; first published in E y .n y p o B, 3 a r o p q e B, 

1968). Few macrofossils found during the geological mapping in the Tran area are determined 
by E H 4 e B a ( 1972) but the exact location of their occurrence is not known with certainty. 
During revision work for the new Geological map of Bulgaria on the scale 1:100 000, Zagorcev 
found in the shales and marls of the Radomir Formation near the section Susica Daonella 
cf. lommeli (W i s s m ann), typical for the Longobardian Substage of the Ladinian, and 
Costatoria goldfussi (Zieten) known from the Ladinian and Carnian (determinations by S. 
Stefanov). 

Conodont zones 

Paragondolella regale Range-Zone 
Nomenclature. Introduced by Sweet eta!. (1971) as "Zone 14 Neogondolella n. sp. B"; 
nominated by M o s h e r (1970) as Neogondolella regale characterizing the Lower Anisian. 
On the basis of new conodont findings, Budurov (in Bud u r o v, T r i f on ova, 1984) considers 
it as Paragondolella regale R.-Z. that characterizes the upper parts of the Aegean Substage 
and the lowermost parts of the Pelsonian Substage of the Anisian Stage. 
Boundaries. They are fixed at the first occurrence and at the disappearance ofParagondolella 
regale (M o s h e r, 1970). 
Age interval. Upper parts of the Aegean and lowermost parts of the Pelsonian Substage of 
the Anisian Stage. · 
Occurrence. Proven only in the section Radina-mogila I (samples Nos 2-8) where probably 
its lowermost parts are lacking. 

Paragondolella bulgarica Range-Zone 

Nomenclature. Introduced by Bud u r o v, Stefano v (1975) as "bulgarica-Zone alia" 
characterizing lower parts of the Pelsonian Substage of the Anisian Stage.Later on, Bud u r o v 
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(1980) considers it as Interval-ZoneP. bulgarica extending its age range over almost the whole 
Pelsonian Substage. On the basis of additional studies, Budurov (in Bud u r o v. T r if on ova, 
1991) gives it the status of Paragondolella bulgarica R.-Z. characterizing the Pelsonian Substage 
without its lowermost parts. 
Boundaries. They are set on the first occurrence and the disappearance of Paragondolella 
bulgarica B u d u r o v & S t e fa n o v, 197 5. 
Age interval. Pelsonian Substage (without its lowermost parts) of the Anisian Stage. 
Occurrences. Proven in the sections Radina-mogila I (samples Nos 9-22) and Bela-voda 
(samples Nos 5-39). 

Pridaella cornuta Range-Zone 

Nomenclature. Created by Bud u r o v & Stefano v (1972) as "Zone Cornuta aiiiy", 
characterizing the upper parts of the Illyrian Substage of the Anisian Stage. Based on additional 
studies, Budurov (in B u d u r o v, T r i f o n ova, 1991) changed the range of the zone in 
"Neogondolella cornuta R.-Z." that characterizes the whole Illyrian Substage of the Anisian 
Stage. 
Boundaries. Set at the first occurrence and the disappearance ofPridaella cornuta (Bud u r o v 
& Stefano v, 1972). 
Age interval. Illyrian Substage of the Anisian Stage. 
Occurrences. Proven in the sections Radina-mogila I, Radina-mogila II and Ostrica. 

Pridaella excentrica Assemblage-Zone 

Nomenclature. Created by B u d u r o v & S t e fa n o v ( 1972) as "Zone Excentrica lla" 
characterizing the lower parts of the Fassanian Substage of the Ladinian Stage. Later 
(Bud u r o v, Stefano v, 1983), it was characterized on the basis of additional studies as 
Neogondolella excentrica A.-Z. proving lower parts and lowermost middle parts of the Fassanian 
Substage of the Ladinian Stage. 
Lower boundary. Set at the first occurrence ofPridaella excentrica (Bud u r o v & Stefano v, 
1972), and the disappearance of Pridaella cornuta (Bud u r o v & Stefano v, 1972). 
Upper boundary. Set at the first occurrence of Pridaella bakalovi (Bud u r o v & Stefano v, 
1972). 
Age interval. Lower parts and parts of the middle parts of the Fassanian Substage of the 
Ladinian Stage. 
Occurrences. Proven in the sections Radina-mogila II (samples Nos 40-42), Ostrica (samples 
Nos 17-22), Rakovec (samples Nos 27-19), Bosnek (samples Nos 1-18), Sisica I (samples No 
21), Susica II (samples Nos 55-52) and Staro-selo (samples Nos 7-25). 

Pridaella bakalovi Range-Zone 

Nomenclature. Created by Bud u r o v & S t e fa n o v ( 1972) as "ZoneBakalovi 11~" for lower 
parts of the Ladinian Stage. After additional studies (Bud u r o v, Stefano v, 1983), they 
re-defined it as Neogondolella bakalovi R.-Z. characteristic for the upper parts of the Fassanian 
and lower parts of the Longobardian Substage of the Ladinian Stage. 
Boundaries. Set at the first occurrence and the disappearance of Pridaella bakalovi 
(Bud u r o v & Stefanov, 1972). 
Age interval. Upper parts of the Fassanian and lower parts of the Longobardian Substage of 
the Ladinian Stage. 
Occurrences. Proven in the sections Radina-mogila II (samples Nos 43-50), Ostrica (samples 
Nos 11-9), Bosnek (samples Nos 19-31 ), Staro-selo (samples Nos 26-30), Rakovec (samples 
Nos 18-1), Susica I (samples Nos 23-31) and Susica II (samples Nos 51-40). 
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Foraminiferal zones 

Meandrospira pusilla Interval-Zone 

Nomenclature. The zone is introduced by Sa I aj (1969) as "zone Meandrospira julia for the 
Campilian beds in the Western Carpathians of Slovakia", and later, as Meandrospira pusilla 
Subzone (Sa 1 aj, Borza, Sam u e I, 1983). Presently, a-Meandrospira pusilla Interval-Zone 
is accepted (Sa 1 a j, T r i f on ova, G h eo r g hi an, 1988) as characteristic for the Spathian 
Stage in the Carpathian-Balkan Region. 
Boundaries. The lower boundary is set at the first occurrence of Meandrospira pusilla (H o, 
1959), and the upper one, - by the first occurrence of M eandrospira deformata Sa 1 a j, 1967. 
Age interval. The Spathian Stage. 
Occurrences. The zone is proven in the sections Baniste (samples Nos 2,3) and Mali-Ruy 
(samples Nos 886 a, 6, r) and indicated SE in the village Lyalinci, Tran area (samples No 
786). 

Meandrospira deformata Interval-Zone 

Nomenclature. First introduced by Gadzicki (in Gadzicki et al., 1975) as Partial-Range 
Zone for the lowermost parts of the Anisian Stage in Poland. Later, on the basis of new studies 
and correlations in the Carpathian-Balkan Region, Sa I aj et a!. (1988) nominated it as 
Meandrospira deformata 1.-Z., characterizing the Aegean Substage and a part of the Bythinian 
Substage (interpreted here as lowermost parts of the Pelsonian Substage) of the Anisian Stage. 
Boundaries. The lower boundary is set at the first occurrence of Meandrospira deformata 
Sa 1 aj, 1967, and the upper boundary,- at the first occurrence ofPilammina densa Pant i c, 
1965. 
Age interval. Aegean Substage and lowermost parts of the Pelsonian Substage of the Anisian 
Stage. 
Occurrences. Proven in the sections Bosnek (samples Nos 2-4), Bela-voda (samples Nos 2-
16) Ostrica (samples Nos 62-57), SE of the village of Lyalinci, !ran area (samples Nos 787 
and 790), Mali-Ruy (samples Nos 878-885) and Baniste (samples Nos 5-10 (?)). 

Pilammina densa Range-Zone 

Nomenclature. The zone is introduced by Sa I aj (1969) for the Illyrian Substage in the West 
Carpathian Mts. of Slovakia. Later on, in result of the elucidation of the full range of the 
index species, and of correlations, this zone was emended and nominated asPilammina densa 
R.-Z. (Salaj et al., 1988) characterizing the Pelsonian Substage (without its lowermost parts) 
and the Illyrian Substage of the Anisian Stage. 
Boundaries. Set at the first occurrence and the disappearance of Pilammina densa Pant i c, 
1965. 
Age interval. The chronostratigraphic range for Bulgaria is determined by comparison with 
the conodont faunas as covering the Pelsonian Substage (without its lowermost parts included 
in Meandrospira deformata 1.-Z.) and Illyrian Substage (without its uppermost parts) of the 
Anisian Stage. 
Occurrences. Proven in the sections Radina-mogila (samples Nos 7-30), Bela-voda (samples 
Nos 18-54), Ostrica (samples Nos 56-32) and Baniste (samples Nos 14 (?)-34). 

Turriglomina mesotriasica Interval-Zone 

Nomenclature. The zone is introduced by T r if on ova (1978b) as Glomospira densa / 
Turritellella mesotriasica I. Z. for the Ladinian Stage with lower boundary set at the 
disappearance of Pilammina densa Pant i c, 1965 (= Glomospira densa) and ofGlomospirella 
grandis Sa I aj, 1967, and upper boundary, at the disappearance ofTurriglomina mesotriasica 
(K o e h n - Z a n i n e t t i, 1965) ( = Turritellella mesotriasica ). Later on, on the basis of i!1c 
first occurrence of the index species, and correlations in the Carpathian-Balkan Region, 
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the zone has been nominated as Turriglomina mesotriasica I.-Z. characterizing parts of the 
Illyrian Substage of the Anisian Stage to lower parts of the Carnian Stage. The 
chronostratigraphic range of the zone for Bulgaria is accepted as uppermost parts of the Illyrian 

.Substage of the Anisian Stage and Ladinian Stage. 
Boundaries. The lower boundary is set at the first occurrence of Turriglomina mesotriasica 
(K o e h n - Zan i n e t t i, 1969), and the upper one, - at the first occurrence of Angulodiscus 
friedli Kristan-Tollmann, 1962, and of Paraophthalmidium carpathicum Sam u e I & Borza, 
1981. 
Age interval. Uppermost parts of the Illyrian Substage of the Anisian Stage, and Ladinian 
Stage. 
Occurrences. Proven in the sections Bosnek (samples Nos 10-38), Staro-selo (samples 6-31 ), 
Radina-mogila II (samples Nos 41-53), Ostrica (samples Nos 22-11) and Dolni-Rakovec 
(samples Nos 24-2). 

Paraoph!Jhalmidium carpathicum Range-Zone 

Nomenclature. Introduced by Sa I aj et al. (1988) as Paraophthalmidium carpathicum R.-Z. 
typical of the Carnian Stage of the Carpathian Region. 
Boundaries, Set at the first occurrence and the disappearance of the index species. 
Age interval. Carnian Stage. 
Occurrences. The borehole R-1 Zemen (3 a r o p lf e Bet al., 1990) and the locality at the railway 
station Cukovec. 

M iliolipora cuvillieri R.-Z. 

Nomenclature. The zone is introduced by Trifonova (in Bud u r o v, T r if on ova, 1984) for 
the Norian Stage in Bulgaria. 
Boundaries. Set at the first occurrence and the disappearance of th e index species. 
Age interval. Norian Stage 
Occurrences. In the Tran Formation of the borehole R-1 Zemen (3 a r o p lf e s et a!., 1990), 
at the village Vranya-stena, at the hamlet Derlipanci (village of Kalotinci) (T r if on ova, 
Zag or c e v, 1984) and some occurrences in the Slavey Formation (Golo-b£1rdo Mt., 
Bud u r o vet al., 1993) and Komstica Formation (T r if on ova, Zag or c e v, 1984). Proven 
and in the section Bosnek (samples Nos 54-67). 

Conclusions 

The lithostratigraphic units defined in Southwest Bulgaria show considerable variations in 
the key sections studied . The lateral thickness variations are so important that some formations 
entirely wedge out being replaced by other units. The conclusions on the lateral variations of 
the chronostratigraphic range of the units (fig. 17) are based on the biostratigraphic studies 
of the sections. They show principal differences mainly on several stratigraphic levels. The 
most stable lithostratigraphic unit is the Radomir Formation that has also the richest and 
most diverse fossil content : ammonites, bivalves, brachiopods, foraminifers and conodonts. 
It covers in all sections almost entirely the Ladinian Stage (in the sections Bela voda and 
Bosnek beginning slightly above the lower boundary of the Fassanian Substage); in some 
sections the formation begins even with the upper parts of the Pelsonian Substage of the 
Anisian Stage, and in other its termination is recorded in the lowermost parts of the Iulian 
Substage of the Carnian Stage. Thus, the chronostratigraphic range of the Formation 
corresponds to the conodont zones Paragondolella regale R.-z. (section Radina mogila) , 
Paragondolella bulgarica R .-Z.( only in some sections), Pridaella cornuta R.-Z .(only in some 
sections),Pridaella excentrica A.-z. andPridaella bakalovi R.-Z., and to the foraminifer zone 
Pilammina densa R.-Z. (only in some sections) and Turriglomina mesotriasica I.-Z. 
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I - Vetruska Formation; 2 - Komstica Formation; 3 - Slavey Formation; 4 - Tnln Formation; 5 
- Rusinovdel Formation; 6 - Radomir Formation; 7 - Bosnek Formation; 8 - Mogila 
Formation; 9 - Svidol Formation; I 0 - Pancarevo Formation; ·II - Ljubas Formation; 12 -
Marvodol Formation (Petrohan Terrigenous Group). 

The lower parts (beneath the Radomir Formation) of the Iskar Carbonate Group exhibit 
three different modes of lithologic transition from the Petrohan Terrigenous Group (usually, 
the Marvodol Formation; discussion in 3 a r o p q e B, 1994 and E yAy p o B et a!., 1994): 1) 
through the Pancarevo Formation (sandstones and dolomites), directly in the Bosnek 
Formation; 2) through the Svidol Formation and the overlying Mogila Formation; 3) through 
the predominantly terrigenous rocks of the Lyubas Formation,and the overlying Mogila 
Formation. Although most probably diachronous (T p o H K o B, 1975), the transition formations 
belong mainly to the Spathian Stage, the foraminifer Meandrospira pusilla 1.-Z. being proven 
in the Mogila Formation in a few sections. The main part ("lower dolomite") of the Iskar 
Carbonate Group beneath the Radomir Formation is occupied by the dolomites of the Bosnek 
Formation. Their thickness and chronostratigraphic range varies considerably (fig. 17) due 
both to variations in the lower boundary (interfingering with the Mogila Formation) and 
(mostly) to considerable variations in the upper boundary (beginning of the Radomir Formation 
in some sections with the Pelsonian Substage). 

The upper parts (above the Radomir Formation) of the Iskar Carbonate Group belong 
to the Carnian and Norian Stages (fig. 17). They are characterized by the irregular development 
of the dolomite body ("upper dolomite") of the Rusinovdel Formation that covers usually 
the Iulian, Tuvalian, Lacian and parts of the Alaunian Substage. It is replaced laterally (and 
in some sections, towards the top) by the limestones of the Tran Formation that belong usually 
to the Norian Stage (foraminifer Miliolipora cuvillieri R.-Z.), and in few sections, begins with 
the Carnian Stage (foraminifer zone Paraophthalmidium carpathicum R.-Z.). The regressive 
marine red beds of the Moesian Group (Komstica Formation and Vetruska Formation), cover 
either directly the Tran Formation or (in case of development only of the dolomites of the 
Rusinovdel Formation) the Slavey Formation (foraminifer Miliolipora civillieri R.-Z.) . 

A broader palaeogeographical interpretation of these relations will be the subject of a 
forthcoming paper. 
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