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Ðåçþìå. Âúïðîñúò çà ãðàíèöàòà êðåäà/ïàëåîãåí â Çàïàäíèÿ Ïðåäáàëêàí áå ïîäðîáíî ðàçãëåäàí â åäíà ìîÿ
ïðåäõîäíà ñòàòèÿ. Êàêòî â Çàïàäíèÿ, òàêà è â Èçòî÷íèÿ Ïðåäáàëêàí – ó÷àñòúêà íà ×óäíèòå ñòåíè, â ðàçðåçà
íà ãîðíîêðåäíàòà ñåðèÿ ñå íàáëþäàâà äèàõðîíèçúì ìåæäó ìàêðî- è ìèêðîôàóíàòà îò åäíà ñòðàíà è íàíîôëî-
ðàòà – îò äðóãà. Òóê â Êàéëúøêàòà ñâèòà (ãîðåí ìàñòðèõò), çàåäíî ñ Hemipneustes striatoradiatus (Leske), ñå
ñðåùàò è ìàñîâî ïðåäñòàâèòåëè íà ðîä Orbitoides, ÷èÿòî áèîçîíà å ãîðåí ñàíòîí-ìàñòðèõò. Òîçè ôàêò ïîêàçâà,
÷å è â Èçòî÷íèÿ Ïðåäáàëêàí – ìåñòíîñòòà ×óäíèòå ñòåíè, ãðàíèöàòà êðåäà/ïàëåîãåí íå ìîæå äà ñå ïîñòàâè ïî
íàíîôîñèëè. Íåîñíîâàòåëíî å îòíàñÿíåòî íà Êàéëúøêàòà ñâèòà è ëåæàùàòà ïîä íåÿ Ìåçäðåíñêà ñâèòà êúì
ïàëåîöåíà.

Êëþ÷îâè äóìè: ãðàíèöà êðåäà/ïàëåîãåí, ìàñòðèõòñêè ñåäèìåíòè, íàíîôîñèëè, ìàêðîôàóíà,
ôîðàìèíèôåðè, Èçòî÷åí Ïðåäáàëêàí.

Abstract. The question about the Cretaceous/Paleogene boundary has been discussed in a previous paper of the au-
thor. Both in the Western and Eastern Fore Balkan – locality of Chudnite Steni, there is a diachronism between macro-
and microfauna on one hand and nannoflora – on the other. There, Kajlâka Formation (Upper Maastrichtian), together
with Hemipneustes striatoradiatus (Leske), contains abundant representatives of genus Orbitoides whose biozone is Upper
Santonian-Maastrichtian. This fact shows that, at the locality of Chudnite Steni in the Eastern Fore Balkan, the boundary
Cretaceous/Paleogene cannot be placed by nannofossils. The assumption that Kajlâka and the underlying Mezdra For-
mation are of Paleocene age is groundless.

Key words: Cretaceous/Paleogene boundary, Maastichtian sediments, nannofossils, macrofauna, foraminifers,
Eastern Fore Balkan.

Introduction

The Upper Cretaceous sediments in the Eastern Fore
Balkan shape the fold structures. The first data on
the presence of Upper Senonian rocks in the East-
ern Fore Balkan were reported by Zlatarski (1906).
Kockel (1927, p. 352) noted that the “Senonian” in
the defile of Luda Kamchya – the locality of “Chud-
nite Steni”, is represented by limestones with flint
concretions which contain Pycnodonte vesicularis
Lamarck, followed upward by “orbitoidal limestones”
with a lot of “orbitoides”, marine hedgehogs and
lithotamnia. He compared the latter with the orbitoi-
dal limestones at Provadia. Kockel did not describe
the normal bed sequence at this location. Here, be-
tween the limestones with flint concretions (= Mezdra
Formation) and the “orbitoidal limestones” occur the
deposits of Kajlâka Formation. Pollak (1933, p. 27)
assumed that the orbitoides defined by Kockel are in
fact orthofragmines and concluded that the lime-

stones are of Early Tertiary age and may be com-
pared to the orbitoidal limestones at Provadia where
they form the uppermost levels of the “Senonian”
section. Cohen (1938) supported the concept of Kock-
el. Tzankov (1951, p. 96) established that the fora-
minifers determined as orbitoides by Kockel and
orthofragmines by Pollak are in fact representatives
of genus Discocyclina with mass occurrence of Disco-
cyclina seunesi Douvillé. Based on this species Tzan-
kov defined Danian age of the respective sediments.
According to Tzankov (1951, p. 97), the Maastrich-
tian stage, both in the defile of Luda Kamchya River
(at Chudnite Steni) and in the defile of Golyama
Kamchya River (north of Komunari Village), is rep-
resented by massive limestones with Hemipneustes
striatoradiatus (Leske), that was found to the north
of Komunari, whereas the Danian stage north of the
same village comprises nodular limestones ate the
base followed upward by sandstones and marls with
abundant finds of Discocyclcina sp. (Tzankov, 1951,
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p. 97). According to the same author (p. 98) the
Danian stage at Chudnite Steni is composed of com-
pact nodular limestones (20–25 m) at the base fol-
lowed upward by fine-bedded limestones with flint
concretions and abundant specimens of Discocycli-
na seunesi Douvillé (6–9 m), and sandy limestones
or fine-grained calcareous sandstones (1–2 m). Re-
cently, the Danian sediments in both outcrops have
been referred to the Tanethian stage (Belmoustakov,
1962; Kanchev et al., 1965; Aladjova–Hrisčeva, 1991;
Vangelov, Sinnyovski, 2000).

Bončev et al. (1957) wrote that the Upper Creta-
ceous series in the area of Chudnite Steni is repre-
sented by Cenomanian and mainly Maastrichtian
sediments that form the ridges to the west of Luda
Kamchya River as a strip of different width. Kanchev
et al. (1965) presented more detailed information
about the stratigraphy of the Maastrichtian stage in
the defile of Luda Kamchya River, to the west of it
(along the northern slope of Eastern Stara Planina)
as well as to the east of Chudnite Steni up to Dodelen
and Armera Rivers. They divided the Maastrichtian
in the southern limb of Asparukhovo anticline into
three horizons: 1st horizon – argilliceous limestones;
2nd horizon – limestones with flint; 3rd horizon –
limestones. In lateral direction all three horizons cov-
er transgressively Cenomanian or Lower Cretaceous
rocks (Fig. 1). The Maastrichtian age of the sedi-
ments was inferred from characteristic fossil fauna.
Later Kanchev (1995), instead of his horizons, used
the official lithostratigraphic units nominated by
Jolkičev (1986, 1989) – Asparuhovo, Mezdra and
Kajlâka Formation, including the Limestone forma-
tion in the volume of Asparuhovo Formation
(Jolkičev, 1989, p. 91). Tzankov (1968, p. 267) divid-
ed two lithological horizons in the Maastrichtian
section at Chudnite Steni: first flint horizon – com-
posed of “compact slightly marly limestones”, fol-
lowed upward by gray limestones with extremely
abundant flint concretions, and second horizon –
fine- and thick-bedded limestones with Hemipneustes
striatoradiatus (Leske). Vangelov, Sinnyovski (2000)

assigned to the Paleocene Mezdra and Kajlâka For-
mation in the southern limb of Asparukhovo anti-
cline.

During the last few years, calcareous nannofos-
sils have been assumed to be of extreme importance
for the subdivision of Upper Cretaceous and Paleo-
gene sediments – an importance that we seemingly
cannot put in question. However, Naidin (2002, p.
46) has pointed out that “nevertheless we should have
some doubts” in the stratigraphic precision of this
group of organisms.

Under the influence of the nannoplankton eu-
phoria a number of publications recently appeared
in which, based on nannofossils, the Cretaceous/Pa-
leogene boundary has been discussed without taking
into account the presence of characteristic fossil fau-
na that defines the age of the respective sections di-
vided now on the basis of nannoplankton. The so far
fixed by macro- and microfauna Cretaceous/Paleo-
gene boundary was disregarded.

The facts, which will be further provided, shed
some doubts on the applicability of nannofossils to
define the Cretaceous/Paleogene boundary in the
study area.

Discussion

In the Eastern Fore Balkan, Vangelov, Sinnyovski
(2000) have recently ignored the Maastrichtian fos-
sil fauna cited by Kanchev (1961, 1995), Kanchev et
al. (1965), and Jolkičev (1989), and assigned the sed-
iments of Mezdra and Kajlâka Formation in the area
of Chudnite Steni to the Paleocene on the base of
nannofossils, placing the Cretaceous/Paleogene
boundary at the base of Mezdra Formation (Fig. 1,
section I). The fossils in the two formations here are
poor and of irregular distribution across the section.
They are extremely rare in Mezdra Formation. Ex-
cept for the find of Kockel (1927, p. 352) – Pycn-
odonte vesicularis Lamarck, other fossils have not
been found. This taxon is not known from the Pale-

Fig. 1. Scheme showing distribution of the Upper Cretaceous series in the Eastern Fore Balkan between the defile of Luda
Kamchya and Kozya Reka River (after Kanchev et al., 1965, modified)
1, Paleocene-Middle Eocene; 2, Kajlâka Formation – Upper Maastrichtian; 3, Mezdra Formation – Lower Maastrichtian; 4,
Asparikhovo Formation – Santonian-Lower Maastrichtian; 5, Cenomanian; 6, Lower Cretaceous; 7, transgressive boundary; 8,
stratigraphic sections; 9, find of Hemipneustes striatoradiatus
Legend for stratigraphic sections: 1, calcareous sandstone with glauconite; 2, marl; 3, fine- to coarse-grained detrital-organogenic
limestone; 4, slightly silty limestone; 5, sandy limestone; 6, limestone with flint concretions; 7, transgressive boundary; 8,
section reduction

Ôèã. 1. Ñõåìà çà ðàçïðîñòðàíåíèåòî íà ãîðíîêðåäíàòà ñåðèÿ â Èçòî÷íèÿ Ïðåäáàëêàí ìåæäó ïðîëîìà íà ð. Ëóäà
Êàì÷èÿ è Êîçÿ ðåêà (ïî Kanchev et al., 1965 ñ èçìåíåíèÿ)
1 – ïàëåîöåí-ñðåäåí åîöåí; 2 – Êàéëúøêà ñâèòà – ãîðåí ìàñòðèõò; 3 – Ìåçäðåíñêà ñâèòà – äîëåí ìàñòðèõò; 4 –
Àñïàðóõîâñêà ñâèòà – ñàíòîí-äîëåí ìàñòðèõò; 5 – öåíîìàí; 6 – äîëíà êðåäà; 7 – òðàíñãðåñèâíà ãðàíèöà; 8 –
ñòðàòèãðàôñêè ðàçðåçè; 9 – íàõîäêà íà Hemipneustes striatoradiatus
Ëåãåíäà íà ñòðàòèãðàôñêèòå ðàçðåçè: 1 – âàðîâèòè ïÿñú÷íèöè ñ ãëàóêîíèò; 2 – ìåðãåëè; 3 – äðåáíî- äî ãðóáîçúð-
íåñòè äåòðèòóñíî-îðãàíîãåííè âàðîâèöè; 4 – ñëàáî àëåâðèòîâè âàðîâèöè; 5 – ïåñú÷ëèâè âàðîâèöè; 6 – âàðîâèöè ñ
êðåìú÷íè êîíêðåöèè; 7 – òðàíñãðåñèâíà ãðàíèöà; 8 – ñúêðàùàâàíå íà ðàçðåçà
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ocene. In the northern limb of Asparukhovo anti-
cline, respectively in the southern limb of Asparukho-
vo syncline, at the creek of Kozya Reka River (Fig. 1,
section III), Mezdra Formation overlies transgressive-
ly and unconformably Hauterivian sediments. There,
to the west of the curve of the motor road at Kozya
Reka River, one meter above the base of the forma-
tion, Kanchev et al. (1965, unpubl. report, p. 137)
have found the following Early Maastrichtian taxa:
Pachydiscus neubergicus (Hauer), Haueruceras gar-
deni (Baily), Diplomoceras cylindraceum (Defrance)
and Phyllopachyceras cf. surya (Forbes). In Kajlâka
Formation at Chudnite Steni, the uppermost parts
of this formation contain (Kanchev et al., 1965, un-
publ. report) extremely abundant shells of bivalves,
gastropods, fragments of ehinides, remnants of cor-
als, orbitoides, which prove Maastrichtian age of this
lithologic unit. Genus Orbitoides is found in Bul-
garia both in the epicontinental and mediterranean
type of Upper Cretaceous only in the Maastrichtian
stage (Tzankov, 1968, p. 260, 278, 281). The biozone
of genus Orbitoides is Upper Santonian-Maastrich-
tian (Loeblich, Tappan, 1988, p. 646). To the north
and west of Chudnite Steni, where Kajlâka Forma-
tion overlies transgressively Lower Cretaceous rocks
(Fig. 1) – the locality of Manastir Bair – west of
Chudnite Steni (Fig. 1), north of Kaleto Peak (Fig. 1,
section II), at Maya Dere – south of Vesselinovo
Village and other locations, this unit commonly con-
tains specimens of Hemipneustes striatoradiatus
(Leske), Exogyra decussata Coquand, rare Pachydis-
cus sp. indet., etc. (Kanchev et al., 1965, unpubl.
report).

Vangelov, Sinnyovski (2000, p. 51) wrote that
Kajlâka Formation at Chudnite Steni “cannot be a
priori assumed to be part of the Kajlâka Formation
of Jolkičev (1989). Not a single Hemipneustes, which
is abundant in Kajlâka Formation in the quarry at
Partizani Village, has been found in this unit”. First,
a lithostratigraphic unit cannot be divided on the
base of characteristic fossils but on the base of litho-
logical features; second, the ehinides live in herds
and if in a given part of the basin they are of mass
occurrence, than in other places they are rare or to-
tally absent. Such is the case with the generally dis-
tributed Kajlâka Formation. An example are the ar-
eas adjacent to Chudnite Steni – the quarry at Par-
tizani Village; the defile of Golyama Kamchya Riv-
er, north of Komunari Village; east of Debeletz Vil-
lage; at the forestry “Sini Vir” in the valley of Elesh-
nitza River; the creek of Kozya Reka River – the
northern limb of Asparukhovo anticline (Fig. 1, sec-
tion III). In the uppermost parts of Kajlâka Forma-
tion north of Komunari Village, east of Debeletz Vil-
lage, the creek of Kozya Reka River and elsewhere,
representatives of gen. Orbitoides are commonly found
in the organogenic limestones together with Hemip-
neustes striatoradiatus (Leske).

The above facts show that there are undisputable
proves about the Late Maastrichtian and not Pale-
ocene age of Kajlâka Formation in the area of Chud-
nite Steni and hence also of Mezdra Formation in

which the Coniacian-Maastrichtian species Pycn-
odonte vesicularis Lamark has been found. The Ear-
ly Maastrichtian age of Mezdra Formation is con-
firmed also by the ammonite fauna shown in Fig. 1,
section III.

The Kajlâka Formation east of Chudnite Steni
crosses Razkrachenitza River and ends east of Gra-
da Peak (Fig. 1). In this interval, due to the pre–
Paleogene washout, its thickness is strongly reduced
– from 0.70 m in the valley of Razkrachenitza River
to 10 m at Grada Peak. To the east it is eroded. The
Kajlâka Formation in these areas is transgressively
covered by the rocks of the limestone-siltstone unit
(Kanchev et al., 1965, unpubl. report) of Tanethian
age and does not interfinger with the latter as shown
by Vangelov, Sinnyovski (2000, p. 52, Fig. 6). In the
valley of Razkrachenitza and to the west, it merges
into the Komarevo Formation (Tanethian) which in
the defile of Luda Kamchya overlies also transgres-
sively Kajlâka Formation (Fig. 1, section I).

Conclusion

In a previous paper (Jolkičev, 2006) I have discussed
in detail the question about the Cretaceous/Paleo-
gene boundary in the Western Fore Balkan – the
area of Mezdra and Lyutidol syncline. Both in the
Western and Eastern Fore Balkan – Luda Kamchya
Defile, locality of Chudnite Steni, there is a diachro-
nism between macro- and microfauna on one hand
and nannoflora – on the other. In Luda Kamchya
Defile, the sediments of Kajlâka Formation (Upper
Maastrichtian), together with Hemipneustes striato-
radiatus (Leske) contain abundant representatives of
genus Orbitoides whose biozone is Upper Santonian-
Maastrichtian (Fig. 1, sections I, II, III), whereas the
age of the underlying Mezdra Formation is defined
by the Coniacian-Maastrichtian species Pycnodonte
vesicularis (Lamark) (Fig. 1, section I). The Early
Maastrichtian age of Mezdra Formation is proved
also by the ammonite fauna indicated on Fig. 1, sec-
tion III. These facts unequivocally show that Mezdra
and Kajlâka Formation have Maastrichtian and not
Paleocene age (Fig. 1, section I), and shed some doubts
on the applicability of nannofossils to define the
Cretaceous/Paleogene boundary in the area of Chud-
nite Steni.

Diachronism between macro- and nannofossils
has been recorded not only at the Cretaceous/Paleo-
gene boundary in the studied region but also at oth-
er biostratigraphic boundaries in the European geo-
chronological scale (Jolkičev, 2006). I shall repeat
my thought from the previous paper (Jolkičev, 2006,
p. 47) that “this evidence as well as the data discussed
above show that nannofossils should be used in bios-
tratigraphy with more care in case of chronostrati-
graphic boundaries already fixed by macrofauna.”
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