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On the basis of X-ray and electron microscopic analyzes the mineral composition and
microstructures of gray, brown and black flints in menilite formation of Skyba nappe of
Ukrainian Carpathians have been studied.

It has been found that brown flints mainly consist of lightly crystallized chalcedony
and chalcedony with significant amount of calcite, the gray and black flints consist of
chalcedony with arranged structure similar to the quartz. The lasts consist of rests of
radiolarians and coccoliths. Presence of microfauna in flints confirms the biogenic origin
of ones.
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The flints (silicides) are spread in many structural-facial zones of Ukrainian Carpathians.
The results of their study were published in many papers and monographs [2, 3—8] and others.
In the Skypa nappe of Carpathians the flints are most spread in menilite formation. Here they
lie as the basis horizons (4—12 m) and roof (0.5-1.0 m) of low-menilite nappe and in base of
upper-menilite formation (4—6 m) [3]. Their mineral composition and conditions of formation
was little studied. In connection of student practice of geological mapping around near
Hrebeniv and Verkhnye-Synyevydne villages the necessity of its detailed study has arisen. To
this end, the samples of low-menilite (sp. 3, 5) and upper-menilite (sp. 4, 7) sub-nappes were
picked up and mineral composition and microstructure on the basis of X-ray and electron
microscopic analysis were carried out.

The intense reflexes 4.25; 3.34; 2.45; 2.28; 2.23 A and others are observed on
diffractograms of silicides (Fig.1) They may belong to both the quartz and its hidden
crystalline variant — chalcedony.

According to M. Yakovlyeva and others. [11] there is a difference in the intensity of their
reflexes. To diagnose these differences, they recommend to use reflexes 2.45, 2.28 and 2.23 A.
X-rays reflex of chalcedony 2.45 A is always weaker than 2.28 A and only in rare cases they
are equal, whereas on quartz radiographs the reflex 2.45 A is stronger than 2.28 A.

The weakest among them is the reflex 2.23 A. In Chalcedon it is poorly expressed or
significantly weaker than 2.28 A (its height is less than half the height of reflex 2.28 A). For
quartz the difference in intensity reflexes of 2.23 and 2.28 A, of course, smaller (2.23 A peak
height is not less, and preferably larger than half height of 2.28 A).
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Fig. 1. The diffractograms of flints of Skyba nappe menilite formation of Ukrainian Carpathians.
The flints: 3 — black, 5 — Brown, board of r. Oryava river, near Korostiv village; 4 — Brown,
7 — light gray, oxbow of r. Opir near Verkhnye-Synyovydne village.

In diffractograms of brown flints (sp. 4, 5) reflexes intensity ratio of 2.45:2.28 A is less
than one and varies between 0.20-0.32, while the flints of light gray and black (sp. 3, 7) it is
much larger and is 0.83-0.86. In brown sample the intensity ratio of reflexes 2.23:2.28A is
also very small (0.12-0.16), and others it is much higher (0.37-0.38).

Besides, brown flint contains many calcite (3.86; 3.03; 2.49 A), whereas in light gray and
black ones it is absent (Fig. 1).

According to these data, brown flints are represented by slightly-crystallized chalcedony
and light gray and black ones by the arranged structure similar to quartz.
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Important information on structural features and conditions of formation of flints of
menilite formation of Skyba nappe of Ukrainian Carpathians was obtained as a result of
studying with scanning electron microscope JEOL-T220A. The identification of residues of
microorganisms is of great importance.

Among researchers, there are two points of view on the origin of flints in sediment:
chemical and biogenic ones [9]. Concerning the possibility of chemical origin of flint, it
should be noted that the amount of silicon in sea water is very low — 3 mg/l. For chemical
deposition of silica it is necessary that its concentration in the water was at least 100 mg/I.
Therefore the silica could be chemically formed in marine sediments and in deposits of
sediments only if significant amount of hydrothermal solutions comes in sedimentary basins
and in the rock strata through con-sedimentary fractures and faults. In this case, the remains of
nanoplankton in flint of chemical origin are missed.

In modern sediments of seas and oceans the organisms of diatoms, radiolarians, sponges
and their remains in flints of sedimentary rocks can be found [1, 10, 12]. In the process of
transformation of bottom deposits into sediment rocks, at the stage of early diagenesis, their
structure is being recrystallized and destructed. These processes are further enhanced in the
late stages of diagenesis and catagenesis. Despite this, the remains of their bodies sometimes
are preserved. The discovery of such fossils of microorganisms in flint confirms that they have
a biogenic origin.

It should be noted that the nodules and flint horizons in sedimentary rocks, including a
menilite formation of Skybova nappe of Ukrainian Carpathians, are not distributed across
whole flysch section, but only in individual intervals. This is because the significant
development of silicon organisms occurred in the case of high silicon content in sea water,
which could come as pyroclastic material, mainly ash and hydrothermal ones. Silicon
organisms are able to concentrate the silica from environment in hundreds and thousands
times as much for its own needs. This is unique feature of living organisms.

In this regard, the study of microstructures flints is of considerable interest. As a result of
electron microscopic study of flints from menilite formation it has been found that their
internal structure is mainly granular and globular one (Fig. 2).
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Fig. 2. Microstructure of brown (sp. 4) and light gray (sp. 7) flints.
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Fig. 4. Remains of coccoliths in black flint.

The identification of residues of radiolarians (Fig. 3) and coccoliths (Fig. 4) is of
important significance. It is observed also the traces of dissolution of coccoliths. A lot
coccoliths is in light gray flint (Fig. 5). The crystallomorphic structure is very clearly
expressed in relief of brown flints. Here the well-faceted microcrystals of calcite and

somewhere quartz are observed (Fig. 6).

Fig. 5. Remains of coccoliths in light grey flint.
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Fig. 6. Crystallomorphic microstructure of brown flint.

So, in menilite formation of Skyba nappe of Ukrainian Carpathian the light gray, brown
and black flints are present. They differ in mineral composition and microstructure. Brown
flint is presented by slightly crystallized chalcedony with high content of calcite in the form of
well-observed microcrystals. Light gray and black flints are also represented by chalcedony
with well ordered structure close to quartz. They contain the remains of radiolarians and
coccoliths. The presence of micro fauna in flints of menilite formation confirms their biogenic
origin.
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MIHEPAJIBHUM CKJIAJL I MIKPOCTPYKTYPA KPEMEHIB
MEHLJIITOBOI CBITH CKUBOBOI 30HHA
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BuBueHo MiHepalbHHI CKIIaJ | MIKPOCTPYKTYPH CBITJIO-CIpHX, YOPHUX 1 KOPHYHEBHX
BiZIMiH KpeMeHiB 3 MeHiIiToBoi cBiTH CkubOBOi 30HM YkpaiHchkux Kapmar 3a njanumu
J(PaKTOMETPUYHOTO i CKaHyBaIbHOTO EIEKTPOHHO-MIKPOCKOIMIYHOTO aHai3iB.

3’scoBaHO, II0 KOPUYHEBI KPEMEHi MPeCTaBICH] CIa0KO OKPHUCTATI30BaHUM XalIIle-
JIOHOM 31 3HAYHUM BMIiCTOM KaJbILIUTY, a CBITJIO-Cipi i HOPHI — XaIeAOHOM 3 YIOPSIIKO-
BaHOIO CTPYKTYPOIO, OJM3BKOI0 IO KBapIly. Y CBITIO-CIpHX 1 YOPHUX KPEMCHSX BHSIBIIC-
HO 3JIMIIKU PaAioisIpiil i KokomiTiB. HasBHICTE y KpeMeHsSIX MiKpOCTPYKTYpH 3acBimdye
iXHE OI0T€HHE ITOXOHKEHHS.

Kniouoei crosa: Yxpainceki KapnaTtu, MeHiTITOBa CBiTa, KpEMEHI, XaJIIIEI0H, MIKPO-
(ayHa, 6i0reHHE OXOIKCHHS.



