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The phenomenon of mass extinctions at the boundary of the

Cretaceous and Paleogene, which took place about 66 Ma is an

issue that is still interesting for scientists. This extinction is the

most famous event of this type in the Earth’s history. During the

Cretaceous extinction, about 75% of plants and animals species

died out. The mass extinction resulted in that the most-known

prehistoric reptiles, dinosaurs, pterosaurs, mosasaurs and

plesiosaurs and also Inoceramus bivalves and ammonites

disappeared. The cause of the extinction made this event so

popular. About 66 Ma a collision of a huge cosmic body with the

surface of the Earth’s surface initiated all kinds of events which

had caused considerable damage and significant limited life

conditions.

Evidences of collision are still searched. The most desirable

traces of cosmic impact, besides of meteorite rocks and craters,

are: iridium anomaly, shocked quartz and glassy spherules.

The Earth's rocks contain trace amounts of iridium and other

elements from the platinum group (about 0.05 ppb) [5]. The

Cretaceous/Paleogene boundary (CPB) rocks show the

concentration of Ir higher 30 to even 120 times than normally,

probably because of extraterrestrial contribution [1].

The combination of high temperature and pressure can

generate very different types of deformations. The shocked quartz

is distinguished by special lamellae that can be seen in microscopic

magnification. The features are narrow (1-2 μm) and crossed [6].

Another important proof of impact are spherules that were

created when the meteorite hit the Earth and melted the rocks[3].

Spherules are usually spherical, less than 1 mm in diameter.

Though they may take lenticular, tearful or hantelike forms [8].

Spherules can be made of amorphous or crystal matter. They

cannot contain elements that occur in meteorites in large

accumulation, e.g. Ir [2].

Samples were collected from the CPB sediments in the

Bąkowiec section [Fig. 2] (SE Poland, the Podkarpacie province,

NW from Husów village). [Fig.1]

The studied area is located in the Outer Carpathians, more

precisely it is situated near the front of the Skole Nappe, which is

also the most external nappe in Polish Carpathians. Sediments of

the CPB are represented by calcareous sandstones and shales of the

Ropianka Formation, in older literature called Inoceramic Beds[7].

Uchman and Gasiński [4] set this first in Polish Carpathians

boundary of two epochs after microfossils researches.

Abathomphalus mayaroensis foraminifera found in the sediment

indicates the highest Maastrychtian, above in the profile

Guembelitria cratacea foraminifera is known from Paleocene era.

GEOLOGICAL SETTING

The presence of spherules in the sediment may indicate that

ejected dust has got into the sediment after the impact of the

meteorite. The Cretaceous-Paleogene boundary age of studied

interval, allows to link the founded spherules with a Chixculub

impact. However, without any further researchers we cannot be

absolutely sure. Chemical composition of this spherules does not

coincide with the expected one, because they are not similar to any

particles described in the literature.

There are heterogeneous 4 groups of spherules that are

differing in chemical composition. The 21 examined particles

include: 12 carbonate, 4 ferrous, 3 apatite and 2 silicate spheres.

Carbonate spherules are black, red and yellow, composed

mainly of calcium carbonate. They are about 200 μm in size and

have a smooth surface. [Fig. 3A]

Ferrous “spherules” are distinguished by their roughness

surface. [Fig. 3B] They have a red color derived from oxidized iron.

Spherules are different because of less spherical rather angular

shape and size about 100 μm.

Apatite spherules are characterized by a large amount of

apatite in their composition. They are not common. These particles

are approximately 150 μm in size and have a smooth surface. They

have grayish color or they can be translucent. [Fig. 3C]

Spherules with a silicate composition content about 75% of

SiO2, but the CaO content is also significant (16%). Presented

spherule has two-part structure, with a distinct core and outer rim. It

has a size of about 100 μm and irregular shape. The silicate spheres

are the rarest spherules in the Bąkowiec profile. [Fig. 3D]

METHODS

Within the marl layers, 10 samples were collected, each

weighing about 0.5 kg to tests for the presence of spherules. These

samples were named in sequence: BAK400, BAK401, BAK402,

BAK403, BAK404, BAK405, BAK406, BAK407, BAK408,

BAK409. [Fig. 2.]

Every sample was sifted on a sieve with a mesh thickness of

0.54 mm and the obtained, dried material was poured into paper

envelopes. After that, manual separation of spheres using

a magnifying binocular glass was undertaken at 20-fold and 30-fold

magnification. Alleged spheres were separated. During separation,

a spherical shape, smooth and glassy surface and dissimilarity from

other components was guided. In further part of the work, all

isolated particles are called spherules.

Subsequently, the spherules were tested in the HITACHI

S-4700 microscopewith the NORAN Vantage microanalysis system

at the Laboratory of Scanning Microscopy in the Institute of

Geological Sciences of Jagiellonian University. The spherules

intended for testing were placed on the coal disc and covered with

a layer of coal. The surface morphology of 21 spheres and their

chemical composition was obtained

Fig. 1. Location of Bąkowiec section

Fig. 2. Bąkowiec Profile. Collected samples and found spherules are marked. 

Boundary interval determined according to [4].
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Fig. 3. Spherules from the Bąkowiec profile. A-carbonate spherules, B- ferrous 

"spherules", C- apatite spherules, D-silicate spherules.
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