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A. llpaii3UHzep, C. Ac,1aHRH, K. CmoiiKoaa, $. Fpacc, X. )/(. Maypu'l, P. lllo.1zep - PmpeJbl zpaHWfbl Me.1/ 
mpemu'lHa!l cucmeMa 6 pauone Bocmo'lHOu Cmapa-ll.1aHuHbl, SoAzapu!l. IlpH rrpoae,lWHHbiX HCCne~oaaHilliX B 
pali.oae BocTo'IHoli. CTapa-IlnaHHRbi, K 10ry oT CTaponnammcKoro aa~BHra 11 rroKpoaa, ~o CIIX nop TOJibKO 
Ha 6epery qepaoro MOP.Il 6bma HaMeHa ,lJCHCTBHTeflbHa.ll rpaHJlUa Men /TpCTH'IHall CHCTeMa (K /T). Pa3pe3bl 
rpaHHllbi K /T B EonrapHH aa 6epery 4epaoro MOPll yr . .61ma, a 35 km OT r. BapHa, onpe~eneHbi no MHKpo
H HaHHo¢loCCHflllliM, MafHHTHbiM HHBepCHliM II MapKHPYIOillHM CflOliM. reMHnenarit'!eCKHe OTflOJKeH"'ll pa3pe308 
ollna 2b H ollna 2c DOKa3biBaiOT o6orameHHe HpH~HeM rpaHH'IHOli. fnHHbi, MHHHMYM CaC03, 60M6ap~HpoBaH
Hh!e 3CpHa Kaapua (BbiCOKOTeMnepaTypHbie), Maccosoe BbrMHpaHHe Menoaoro HaHHOil.TiaHKToHa, KaK H npouae
TaHHe yuenCBillHX 8H~08 Ha rpaHHUC K /T H nepaoe DOliBneHHe HOBbiX HaHHODnaHKTOHHbiX BH~OB nocne K/T
C06bJTHJI. CpasHeHHe 6HOCTpaTHrpa(jlu'!eCKHX 11 MarHHTOCTpaTurpa(j>H'!eCKHX peJynbTaToB noJsonlleT cocTaBHTb 
lllKany apeMeHH ,llflll 380fl10UHH JTHX HaHHOil.HaHKTOHHb!X Bli.!I:OB. 

Abstract. From the investigations in the East Balkan area, south of the trust and nappe of the Balkan 
Mountains until now only on the coast of the Black Sea there has been found a real Cretaceous /Tertiary 
(K /T) boundary. Cretaceous /Tertiary boundary sections in Bulgaria on the coast of the Black Sea near 
Bjala, 35 km south of Varna have been identified by micro- and nannofossils, magnetic reversals and 
event markers. The hemipelagic sediments of profile Bjala 2b and Bjala 2c show an iridium enrichment 
in the boundary clay, a minimum of CaC0:1 ,shocked quartzes, a mass extinction of Cretaceous nannoplan
kton species, as well as a bloom of survivors at the K /T boundary and the first appearance of new nan
noplankton species after the K /T event. The comparison of biostratigraphic and magnetostratigraphic re
sults provides a time scale for the evolution of these new nannoplankton species. 

Introduction 

During palaeontological and magnetostratigraphic investigations at Gubbio, Italy, Cali
fornian scientists discovered a distinct anomaly of iridium at the Cretaceous/Tertiary 
boundary by neutron activation analysis (A I v a r e z et al., 1980). The importance of 
this discovery is the correlation of the geochemical results with the sudden change in the 
composition of the fossil species in the pelagic sediment indicating the boundary between 
Cretaceous and Tertiary. They found this anomaly of iridium not only at the K/T boun-
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dary at Gubbio, Italy, but also at Stevns Klint, Denmark, and at Woodside Creek, New Zea
land. From these results they draw the conclusion that a large body bolide of our solar 
system collided with the Earth and caused this anomalously high non-terrestrial iridium 
level and the mass extinction of various species at the end of the Cretaceous. Since 1980, 
this hypothesis has been proved by the following facts: 

- the anomaly of iridium, as well as that of other siderophil elements correlates world
wide with a mass extinction of Cretaceous species (L i n d i n g e r, 1988); 

- the "fall-out" of iridium corresponds to a short time event (P r e i s i n g e r et 
al., 1986; E d e r, P r e i s i n g e r, 1987); 

- the "fall-out" includes shocked quartz crystals which always precede the maximum 
content of iridium in the sediments (B o h o r et al., 1987). 

The simplest and most logical explanation of all these facts is the occurrence of an im
pact. The mass of such an impact body, calculated from the iridium content of the total 
"fall-out", lies in the order of 1015 kg. At collision the velocity of the body was about 
100.000 km/h and an energy of about 4.1023 Joule had to be transformed, partially into parti
cles of glass and minerals consisting of the material of the impact body, as well as of sea 
sediments and rock material of the crater, which was distributed in the stratosphere and 
returned to the Earth as "fall-out". The results would be a crater of about 200 km diameter 
which should be formed in a shallow sea (E d e r, P r e i s i n g e r, 1987). The Chicxulub 
Crater on Yucatan Peninsula, Mexico, was proposed as the most probable place of impact 
(Hi 1 deb rand et al. , 1991) and the investigations of this impact structure (Sharp
t o n et al., 1992) is a further evidence for the source of the massive extinction. 

The consequences of an impact of this magnitude are enormous and global. The 
transformation of the gigantic amount of energy released produces a giant tsunami, wa
ves of storm and fire. The fine particles distributed in the stratosphere absorb the sunlight, 
extinguishing photosynthesis for the time span of about half a year to one year and lowe
ring the temperature by about 30°C (W o If e, 1991). Such an event leads to selective mass 
extinction in the plant and animal realm. 

The event at the K/T boundary caused the extinction, amongst others, of most plankto
nic microorganisms, as well as that of the biggest group of land animals, the dinosaurs. 
This extraordinary event in the history of the Earth took place 64.7 million years ago 
(I z e t t eta!., 1991; M c W iII i am s et al., 1991) and has had significant consequences 
for the evolution of the biosphere (P rei s i n g e r, 1988). 

Determination of K IT boundaries 

Since the first investigations at Gubbio, Italy, many K /T boundaries in the Mediterra
nean area corresponding to the Tethys have been examined. Some of them are indicated 
in Fig. 1. 

For the examination of the K/T boundary it is necessary to find a complete sequence 
of sediments. Only such a K /T boundary representing a real time boundary. If there is a 
hiatus between Cretaceous and Paleocene sedimentations so that sediments of these ages 
are only in contact, the boundary should be termed a "contact K/T boundary". The diffe
rence is discussed in the next chapter. 

Besides absolute dating by radioactive methods (K/Ar, Rb /Sr, Ar/Ar), there are some 
independent methods of determining relative age with higher accuracy like bio-, magneto
and event-stratigraphic methods. 

Event stratigraphy of global extent is based on strata showing resulting effects, such 
as isotopic anomalies (e. g. o13C), or geochemical signatures, such as an enrichment in 
iridium, or the occurrence of shocked quartzes in the "fall-out". The precise analysis of 
sediment sequences in the millimeter range allow a high-resolution stratigraphy by which 
a temporal resolution down to approximately one year can be achieved. 

4 



Fig. 1. K/T Boundaries in the Mediterranian area corresponding to the Tethys: 
Bidart, France, hemipelagic (De I a cot t e et al., 1985); Bjala, Bulgaria, hemipelagic (Preis in g e r et al., 
1993); Caravaca, Spain, hemipelagic (Lind in g e r, 1988); El Kef, Tunesia, shelf (Lind in g e r, 1988); 
Gams, Austria, hemipelagic (S t r ad n e r et a l., 1987; P rei singe r et al., in prep.); Gosau, Austria, 
hemipelagic (Preis in g e r et al., 1986); Gubbio, Italy, pelagic (M one chi, Thier stein, 1985); 
Lattengebirge, Germany, hemipelagic (Her m et al., 1981); Zumaya, Spain, hemipelagic (M a r go I is et al., 
1987) 

Stratigraphic investigations of the K /T boundary are shown in Fig. 2 in which bio
and magnetostratigraphy are presented in a linear time scale, while the event stratigraphy, 
as well as the magnetostratigraphy are plotted in a logarithmic scale. Deep-sea sediments 
far from the coast (pelagic sediments) contain 90-98% of biogenic CaC0 3 , while hemipe
lagic sediments- nearer the coast- contain 45-85% of biogenic CaC0 3 consists main
ly of nannofossils and foraminifera. These micro- and nannofossils have been found best 
suited for biostratigraphy across the K /T boundary (B r a m I e t t e & M a r t i n i, 1964). 
The biologic turnover is manifested by the disappearance of the Late Cretaceous micro
fauna, such as Abathomphalus mayaroensis (500 J.lm in diameter), and nannoflora with one 
of its typical representatives Micula murus (4 J.lm in diameter), and by the evolution of 
a new microfauna from small surviving species in the lowermost Danian (Giobigerina 
fringa) and the first appearance of the nannoplankton species Biantholithus sparsus. The
se are followed by other newly evolving guide-species, such as Globigerina eugubina, as 
well as the new nannoplankton species Crucip/acolithus tenuis, marking the beginning of 
the NP2 biozone (M a r t i n i, 1971). The cysts of the marine calcareous dinoflagellate 
Thoracosphaera opercu/ata, a survivor of the K/T event, show a characteristic relative in
crease in frequency compared to the rest of the nannoplankton survivors immediately 
after the K/T event (Preisinger, Stradner, 1986). 

Within the past 65 million years, the poles of the Earth's magnetic field have reversed 
their positions 29 times. The reversal period CHRON 29R represents a period of about 
half a million years, independent of the sediment thickness of the zone. The biostratigra
phic boundary in sediments lies within the period CHRON 29R at a level dividing it into Maa
strichtian and Danian deposit s. The respective time equvalents are ~ 350.000 and ~ 230.000 
years (Herbert, D'Hondt, 1990). 

This rare event of global consequences took place 64.7 mill. years ag. The iridium ano
maly in the boundary clay of this event is globally the greatest in the sediments of the last 
67 mill. years (K y t e, W a s s o n, 1986). 
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Fig. 2. Bio-, magneto- and event-stratigraphy 
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The impact which is responsible for the iridium enrichment must have taken place in 
the time span of one year before the "fall-out" of the iridium was deposited in the sediments. 
Although the time span between impact and iridium deposition is not constant for all the 
depositions (depending on the sedimentation time), it is very useful for scaling the location 
of the K/T boundary to use the significant iridium peak as a reference level of the Cre
taceous/Tertiary boundary. All the distances then can refer to this level: T+ [cm] above 
and C-[cm] below K/T. Because the particle size of the shocked quartzes is (up to a 
100 times) greater than that of the iridium containing particles, the time span between 
impact and "fall-out" is shorter for the shocked quartz crystals. 

One of the consequences of an impact with an impact energy of about 4.1023 Joule 
is a giant tsunami caused by approximately I % of this impact energy. A giant tsunami 
pushed extraordinarily large masses of water all over the coastal areas of our globe and 
mixed up the surface seawater with its characteristic chemistry and chemistry of isotopes 
with seawater from greater depths resulting in a sudden change of cS13C values, as well as 
in a change of the seawater temperature and changes in its C0 2 and phosphate contents. 
Especially in hemipelagic sediments additional peaks of iridium appears, due to reworked 
and redeposited material after the primary iridium depo sition. 
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K IT boundaries in Bulgaria 

The first investigations for finding K/T boundaries in Bulgaria have been performed in the 
East Balkan area, south of the thrust and nappe of the Balkan Mountains (Fig. 3). About 
200 samples from 8 different profiles (1-8) of this area were collected by K. S toy k o
v a in 1990. These samples have been determined biostratigraphically (forams and 
nannos) and by X-ray powder diffraction in Vienna and about 100 samples from the dril
ling core Samotino more (9), 15 km from the coast of the Black Sea have been determi
ned by nannofossils in Sofia. From these investigations only on the coast of the Black 
Sea, near the village of Bjala (6) and in the deep sea drilling core in the Black Sea (9) 
at a sediment depth of ;::::: 3600 m was there any likelihood of detecting real time K/T 
boundaries. 

Since 1991 the search for K /T boundaries in Bulgaria has been carried out in the 
framework of the East-West project by the Austrian and Bulgarian Academy of Science. 
In this project the investigations were concentraterd on the area of Bjala. A satellite pho
tograph shows the founded and investigated profiles on the coast of the Black Sea near 
Bjala (Fig. 4). 

During the first excursion, spring 1991, in the framework of the East-West project 
we collected samples from profile 1 and profile 2a, which lies about 1.5 km north of pro
file l on the coast of the Black Sea. Because of Paleogene age of profile 2a, at the beginning 
of June 1991 Dr. Stoykova collected samples 20 m north of profile 2a. This profile called 
Bjala 2b showed Cretaceous and Tertiary nannofossils, as well as iridium in the clay 
fayei.Fromthls firsf real K}T bou-naacy iiiBulgaria -acthe -e-ilaof Jurie-· l99Twe collected 
-samples over a thickness of 75 m for investigation in the bio-, magneto- and event 
stratigraphy. 

MOESIAN PLATFORM 

::.:: 
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~ 
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Fig. 3. Possible K fT boundaries in the East Balkan area, Bulgaria 
1- Profile near Pass Hainboas; 2 - Profile near Pass Yarbica; 3- Profile northeast of Kotel; 4- Pro
file west of Banja; 5- Profile between Cap Emine and Irakli; 6- Profile 1 near Bjala; 7 - Profile east 
of Panicovo; 8- Profile west of Koziceno; 9 - Profile Samotino more sediment at a depth of ,3600 m, 
at a thrust and nappe in Balkan Montains (Geological map of Bulgaria, 1989) 
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Description of the profiles 

Profile 1 is located on the coast 1.2 km north of Sveti Atanas. The mineralogical, geoche
mical and micropalaentological analysis of this profile showed that there is a layer of 
clay overlying the Maastrichtian, but that it contains no iridium. Also the entire nanno
plankton zone NPl of the lowest Danian is mi ssing. The paleomagnetic investigation shows 
no reversal period. Therefore profile I solely constitutes a "contact K /T boundary" bet
ween the Maastrichtian and the Danian nannoplankton zone NP2. 

Profile 2b is located 25 m to the north of a great tectonic fault on the beach near 
Bjala, about 2.7 km north of Sveti Atanas. The marly limestone sediments of the Upper 
Creataceous and the Paleocene dip in a south-southwesterly direction (210° /25 to 235° /25). 
From studies of the macrofossils - echinoderms, ammonites - it can be concluded 
that the sea sediments from profile 2b were deposited at a paleowater depth of 300-600 m. 
These l}emipelagic sediments lay on the slope of a Crc;.ta.ceous platform at a paleolatitude 
of ~29°N-Meanwhile the present latitude of profile 2b is 42°52'N. 

Profile 2c is located like profile 2b on the coast north of Bjala, ~ 0. 7 km north of 
profile 2b. In this profile, as in profile 2b, the sediments of the Upper Maastrichtian and 
of the Danian are developed in marly to marly limestone facies. 

Profile 3 is located to the north of profile 2b and 2c, near Bjala river. Here too, 
the sediments of the Upper Cretaceous and of the Paleocene are in the form of marly to mar
ly limestone facie s, but tectonically more disturbed than in profile 2c. 

Results of the investigations of the profiles 
B jala 2b and B jala 2c 
The profiles Bjala 2b _and Bjala 2c show a continuous deposition of deep sea sediments 
from the Upper Maastrichtian into the Danian. The Cretaceous /Tertiary (K /T) boun
dary is characterized in both sites by a 3 em boundary clay (Fig. 5) having the highest 
iridium content at the lowest part of this boundary clay. The boundary clay of profile 2b 
is observable over a stretch of 50-60 m profile 2c over 25-30 m. For exact scaling of 

CaCC>:J 

Fig. 6. CaC03 content (wt. %) across the K /T boundary of 
the profiles Bjala 2b and Bjala 2c 
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samples in the range of the K IT boundary 
of profile Bjala 2b and profile Bjala 2c 
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Fig. 4. Satellite photograph (Landsat 5 from September, 24th, 1990; scale I :50000) of the coast of the Black 
Sea, near Bjala. Investigated profiles of the K /T boundaries are indicated 
A. Preisinger, T. Aslanian . .. - Cretaceous (Tertiary) 
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Fig. 5. K /T boundary clay of the profile Bjala 2b 
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Fig. 8. Relative percentage of the most frequently occurring calcareous nannofossils · in the K /T boundary 
section (C-70 to T + 100) in profile Bjala 2b 

these two profiles we used the presence of the significant iridium peak (Fig. ~ as the 
reference level of this K/T boundary. All the distances given here refer to this level, 
(T+[cm] above and C-[cm] below K/T). For iridium, as well as trace element 
analyses, neutron activation (INAA) was performed at the Atominstitit der Osterreichi
schen Universititen, Vienna. 

A total of 68 samples of the K/T profile Bjala 2b, are investigated, 49 of which are 
from the sectio-n T+3.0 to T+ 800.0, 6 frorn the section 0 to T+ 3.0 and 13 from the sec
tion 0 to C-76.0. 

A total of 45 samples of the K/T profile Bjala 2c, are investigated, 36 of which are 
from the section T+3.0 to T+I04.0, 6 from the section 0 to T+ 3.0 and 3 from the sec
tion 0 to C-10.0. 

Careful analyses were done for both K/T profiles in the range of C-4 to T+ 24.0. Quan
titative X-ray diffraction analysis showed the main content of the Cretaceous and the 
Tertiary marly limestones to be calcite, accompanied by accessory amounts of quartz, 
smectite- -and feldspar and small quantities of illite,_ 

The mineral composition of the boundary- clay of both K/T profiles resembles that 
of the decalcified samples in the contents of smectite, quartz (16-20%) and feldspar but 
with an additional content of mixed-layer clay and from T+ 2.0 to T+3.0 of calcite increa
sing from 1-10%. The calcite content dr~s abruptly to. a mfnimum at the lowest part of --- - -the bounda-ry cfay (K/T=O) remammg at this level up to T+ 2.0 and then increasing to 
about 75% wt in profiles 2b and 2c (Fig. 6). From T+5.0 to T+ 24.0 the CaC03 content 
varies from 60 to 80 wt. % within short time span .. !n the transported material of the hemi
~lagic sediment the lowest content of CaC03 corresponds to the greatest particles sizes 
3:~<1 the highest content of CaC03 to the smaller particiles sizes. In Fig. 6 three of such 
turbidites are indicated. In the profile Bjala 2b below the peak maximum of iridium (K/T=O) 
in the interval from 0 to c:3.0 we have found shocked quartzes. 
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Trace elements were measured by INAA for profile 2b and 2c. Significantly, there 
is a strong enrichment of the elements Ir, Cr in' the boundary clay (0 to T + 3.0) in both the 
K/T profiles with an analogous distribution of the elements Ir, Cr and Sc (Fig. 7). The 
additional peaks of Ir and Cr indicate a reworked and redeposited sediment. 

In the profile Bjala 2b the Tertiary biozone NPI , NP2, NP3 and NP4 were determi
ned until T+ 7000 [em]. The zonal boundaries lie at NPI /NP2 = T+ 400, NP2 /NP3 = T+ 
2200, NP3 /NP4 = T+ 5770. Calcareous nannofossils across the Cretaceous /Tertiary boun
dary in the profiles Bjala 2b and Bjala 2c until T + 500 were determined in detail: Cre
taceous species extinct at K/T; K/T survivors and new species evolving after K /T (Tab. I). 
A relative count analysis of calcareous nannofossils was performed in the interval C-80 
to T + I 00 in the K/T boundary section of Bjala 2b. The specimens of seven selected spe
cies were counted in 200 fields of view; the % of every one species is the % of total number 
of specimen s (Fig. 8). Three of these selected species are extinct at the K /T, two are sur
vivors and two are new evolving species. 

A bio-event at the K/T boundary is documented here and worldwide by the 
mass extinction of nannoplankton species such as Arkhangelskiel/a cymbiformis, 
Micula decussata , Micula murus, besides the less abundant species such as Watznaue
ria barnesae, Prediscosphaera cretacea, etc., the association of which is characteristic of 
the uppermost biostratigraphic ZQne of the Cretaceous- the Aficula murus zone (Tab. 1). 
In the last I 00 em of the Upper M~-~~trkhtian the m~aQ Cl}COa content of the marly lime

T 0 
K 

A 
G 
E 

[m.yr.] 

63.0 

64.0 

65. 0 

stone is 71% and contains 65% .calcareous nannofossils. 
The abrupt transition fr~m marly limestone to a 3 em clay 
is accompanied by the disappearance of the nannofossil as
sociation of the Micula murus zone. This boundary clay is 
low in CaC0 3 (0-10%) and containS: on-ly few nannofossils. 
There- are sporadic fragments of Thoracosphaera opercula
fa , Thoracosphaera saxea, Braarudosphaera bigelowii, etc., 
which also occur in low concentration in the Upper Maa
strichtian. After surviving the event at the K /T boundary, 
these species become dominant and constitute over 90% 
of the nannoflora. Small concentrations of Cretaceous 
nannofossils can be found above the K /T boundary. There 
are reworked forms, their concentrations diminish with the 
distance from the K /T boundary. The first Danian index 
fos si l Biantholithus sparsus appears abruptly in the marly 
limestone at T + 3 and Cyclagellosphaera alta at T + 20 
(Tab. 1). Further new species such a Cruciplacolithus pri
mus appear at T + 160, Cruciplacolithus intermedius at T + 
300, and the index fossil for the biozone NP2 Crucip/aco
lithus tenuis at T + 400, etc. 

The nannofossil event FO Cruciplacolithus tenuis is cor
related with a level two thirds up the Tertiary part of 
CHRON 29R in the Bottaccione section (M o n e c h i, 
T h i e r stein, 1985). This corresponds to the first occur
rence of Cruciplaco/ithus tenuis at T + 400, which is equal 
to ::::: 150 kyr after K /T event. As can be seen in Tab. 1 
Crucip/acolithus primus first occurs at T + 160, Crucipla
colithus intermedius at T + 300, and Cruciplacolithus tenuis 
at T + 400. This correspond to a time span of :::::40 000 
years between each of the new species of the genus Cruci
p/acolithus. This seems to be conclusive evidence for mu-

Fig. 9. Magnetostratigraphy and tation steps of :::::40 000 year s each in the evolution of the 
biostratigraphy ofprofile Bjala 2b separate species of the genu s Cruciplacolithus. 
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Tab l c I 

Calcareous nannr!fossils across the Cretaceous /Tertiary boundary ( Bj tfa 2b and Bjala 2c): species becoming 
extinct at K / T boundary; K /T boundary survivors; new species e1•o/ving after K /T boundary 

Cretaceous Tertiary 

Micu!a murus Zone 

Extinct species at K /T 

Arkhange/skie!la cymbiformis 
M icu!a decussata 
Micula murus 
Watznaueria barnesae 
Prediscosphaera cretacea 
Prediscosphaera spinosa 
Cribrosphaera ehrenbergii 
Cribrosphaera elliptica 
Stradneria crenulata 
Eiffellithus turriseijfe!ii 

NPL Zone NP2 Zone 

K /T Survivors 

Thoracosphaera operculata 
Thoracosplzaera saxea 
Braarudosphaera bige/owii 
Braarudosphaera turbinea 
Cyclagel/osplzaera reinhardtii 
Markalius inversus 

New species evolving after Kfl 

T + 3 Biantholithus spar sus 
T + 20 Cyclage!losphaera alta 
T + 160 Cruciplaco/ithus primus 
T + 300 Cruciplaco!ithus intermedius 

T + 400 Cruciplacolithus tenuis 
T + 403 Cocco/ithus cavus 
T + 403 Eric sonia subpertussa 

An Assemblage of Cretaceous planctonic forminiferal taxa, consisting mostly of Ru
goglobigerina spp. and Globigerinelloides spp. together with a few Globotruncanids can be 
observed in the Upper Maastrichtian. These species, as well as Abathomphalus mayaroen
sis are extinct at the K /T boundary. 

For magnetostratigraphic studies oriented rock cores were drilled in profile 2b and 
profile 2c. The main carrier of the primary remanent magnetization is magnetite. The varying 
influence of the overprint in the present Earth field was eliminated after dehydration 
of the iron hydroxide. 

Fig. 9 shows the magnetostratigraphic measurements in profile Bjala 2b, from which 
the normal and reversed zones, CHRON 29R to CHRON 26R were determined. The 
biostratigraphic subdivision of the Tertiary (NPI to NP4) is indicated also in Fig. 9. 

To compare the relative time scale with the absolute radiogenic time scale we use the 
age determination of the K /T event of 64.7 ± 0.1 mill. years (I z e t t et al., 199 I; M c W i I
Ii am s et al., 1991) as reference level. From a comparison of the precessional cycle in 
Late Cretaceous-Early Tertiary marine sediments (Herbert, D'H on d t , 1990) with 
cyclo stratigraphy of profile Bjala 2b, we calculated a deposition rate of 2.53 cm /kyr. 
The correlation between palaeomagnetic data and absolute time scala is in good agree
ment with the data given by H s ii et al., 1984. 

The magnetostratigraphic investigations in the profil Bjala 2c established a slightly ro
tated present earth field direction for the K/T boundary in the state of normal remanent 
magnetisation (NRM). The same results were obtained after cleaning the samples at 350°-
5500C. The scatter of the directions is very large. The interpretation of the anisotropy of 
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the magnetic susceptibility (AMS) established a random distribution of the axis of the 
anisotropy ellipsoid. Both the characteristic remanence directions (ChRM), as well as 
the AMS lead to the conclusion that ~ecent tectonism destroyed the primary sedimentary 
magnetic structure of the rocks. This can aiso .be seen in the outcrop by a large number 
of microfaults. 

Conclusion 

Cretaceous/Tertiary (K/T) boundaries on the coast of the Black Sea near Bjala, 35 km 
south of Varna have been identified by biostratigraphic, mineralogical, geochemical and 
magnetostratigraphic methods. For the first time real K/T boundaries were found in Bul-
garia. · -

· Biostratigraphically the K /T boundaries are characterized by the extinction of Cre
taceous nannoflora and the appearance of new Tertiary species. The K/T boundary is mark
ed by an enrichement in iridium and chrQm, the occurrence of shocked quartzes in front 
of the "fall-out" and a._rpinimum of CaC0 3~· The K/T boundaries lie within the reversal 
paleomagnetic CHRON 29R. 
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