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SUMMARY

A careful analysis of the results of long-term geological and paleogeographical studies of
amber deposits in Ukraine is a necessary component of the study of the genesis of amber and
the determination of the geological structure of amber deposits.

In this work we propose a new approach to the identification of the indigenous source of
amber succinite deposits, which are represented by biogenic-sedimentary deposits of proto-
antaric, formed in the lower middle Eocene (Buchakian time) in the Ukrainian Shield.

as a result of the work, it has been substantiated that the erosion of the Buchakian landmass
and the transfer of raw materials to marine basins during the second half of the Eocene and
the early Oligocene resulted in the formation of indigenous amber placers of the first
collectors in the marine environment.

Forecasting according to the monitoring of amber prospecting and mining in Ukraine allowed
us to allow us to specify the prospects for large commercial amber deposits in sandy-clayey
with inclusion of glauconite and phosphorite productive layers of the Upper Eocene in remote
parts of the paleoshelf.

Modelling of sedimentation processes has enabled us to suggest that in intensively mined
Lower Oligocene deposits of the Mezhigorie Formation the focus should be on local
depressions and depressions of the seabed and fragments of ancient valleys, where
accumulation of rich deposits of gemstone is assumed to have occurred.
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Introduction

Ukraine is situated on the southeastern edge of the Baltic-Dnipro amber province, which is the only
source and supplier to the world market of the most valuable mineral from the group of fossil resins —
amber-succinite.

Since the late 1990-s up to the present, a great volume of scientific research, prospecting and
surveying works has been performed in accordance with the State Program of Mineral-Raw Material
Base Development of Ukraine. A great deal of information on the geology and paleogeography of
amber in Ukraine was contributed by Tutkovsky P.A., Fersman A. E., Savkevich S.S.,
Srebrodolsky B.I., Trofimov V.S., Yakovleva V., Agafonova T.N., Vasilenko P.I., Belichenko E.P.,
Bogdasarov M.A., Derevskaya K.I., Zosimovich V.Y., Katinas V.I., Orlov N.A., Panchenko V.1,
Krinitskaya M.V., Lebed N.I., Maydanovich [.A., Marinich A.M., Matsui V.M., Rudko G.I,,
Melnichuk V.G., Naumenko U.Z., Nesterovsky V.A., Pidoplychko I.G, Prokopets V.V., Remezova
E.A., etc. The works of P.A. Tutkovskiy, which have not lost their scientific and practical importance
to the present day, deserve a special mention.

A significant contribution to the geology of amber in Ukraine during general prospecting, exploration
and evaluation works was made by Zakhidkvartsamotsviti (since 1978) and the Rivne geological
expedition of "Pivnichgeologiya" (since early 2000).

Method and Theory

Over the long period of amber studies in Ukraine on the slopes of the Ukrainian Shield, two large
amber-bearing, Pripyat and Dnipro, basins were defined. Within them promising amber-bearing
zones, areas, sites, deposits, occurrences have been identified. It has been proven that amber-bearing
of these basins is associated exclusively with coastal-marine and estuarine-delta sediments. The
transport of amber to Ukraine from Scandinavia and the Baltic States by marine coastal currents,
glaciers, and water-glacial formations is still disputed. The stratigraphic position of amber placers
identified in marine and continental sediments are following: Kiev horizon (barton) contains very
poor placers; Obukhiv horizon (priaban) contains isolated finds; Mezhigorod horizon (rupel) has the
main industrial amber horizon with average contents of about 20-35 g/m’. Bereka (hatt) and Neogene-
Quaternary placers are formed due to repeated erosion and redeposition of Mezhihiridian collectors
(lenses and solitary inclusions in thin interlayers, often saturated with organics) (fig. 1).
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Over many years of scientific geological studies of the stratigraphy and material composition of
amber placers in Ukraine and the Baltic-Dnipro amber-rich province, the authors have been focusing
on the study of the original primary sources of precious mineral placers, their erosion and transfer of
erosion products to different sedimentation areas, within which the formation of amber placers and
other fossil mineral resinous types took place. Particular attention is paid to the formation of placers in
coastal-marine conditions and remote shelf areas, as well as inland continental conditions.

The results of the conducted monitoring allow us to evaluate some postulates accepted in the geology
of amber on the territory of Ukraine:

- The indigenous primary source of amber placers of the first intermediate reservoirs, represented by
the primary biogenic-sedimentary deposits of proto-amber, was formed in the lower half of the
Middle Eocene (Buchakian time) on the territory of the Ukrainian Shield and its slopes (Matsui, 2016;
Naumenko, Matsui, 20202020a, b). At the same time on this territory, but under different conditions
of the Buchak paleorelief (Kryshtoforovich, 1957), a different type of mineral fossil resin species
accumulated under the cover of Poltava (tropical type) and Turhai (temperate type with palms)
vegetation.

Under the conditions of tar burial in the elevated areas of paleorelief, mostly sandy, dry and well-
aerated and moisture-absorbing soil, tar under the influence of intensive oxidation in the process of
physical and chemical transformations acquired characteristic features of proto- amber, capable for
further transformation into succinite. Other mineral types of fossil tar were formed in negative
elements of the Buchak paleorelief, wet and waterlogged areas of tectonic depressions and troughs,
low-lying coastal plains, swampy bogs of forest massifs, lake depressions, river valleys and valley-
like depressions. Under the influence of decomposing plant organisms and without the participation of
oxidation processes, resins were accumulated and buried under alternating weakly oxidizing and
reducing conditions. Moreover, carbonification and hydration processes proceeded in parallel with
fossilization of resins. As a result, over the course of geological time, the primary plant deposits were
overlain by younger sedimentary deposits and finally transformed into brown coals and lignites.

- During the maximum phase of succinosis, corresponding to the epoch of intensive accumulation of
the primary biogenic-sedimentary deposits of proto- amber in the coastal zone of the sea basins that
surrounded the Buchakian land, amber placers, at least in Ukraine, are not identified. This fact alone
proves that resins that have not reached sufficient "maturity" in the process of fossilization in the
marine environment are not transformed into succinite. And no matter how many resinous secretions
were released into the sea in the late Oligocene, Neogene and Anthropogenic periods, they did not
become amber.

- At the end of the Middle Eocene, the upper layers of the Buchak Formation, which contained not yet
enough hardened resin and "unripe" for further transformations proto-amber, were subjected to
erosion. In this connection, the small volumes of erosion products from the indigenous primordial
sources, which entered the Kyiv Sea water area, led to the formation of very poor placers of
"microscopic" amber in Ukraine and in the whole area from the Baltic Sea and to the Black and Azov
Seas. On this territory till now industrial deposits of gemstone in the Kievan horizon and its analogues
have not been found (Tutkovsky, 1920; Kaptarenko-Chernousova, 1951; Matsui, 2016; Naumenko
and Matsui, 20202020a, b).

- In the Late Eocene and Early Oligocene in Ukraine and on the territory of the Baltic-Dnipro
province, industrial placer amber deposits were formed due to direct erosion of the section of the
continental Buchak Formation with very high content in the past of resinous secretions of conifers
(proto- amber), "ripe" for further transformation in the marine environment. It was in the Late Eocene
that the world's largest deposits of amber (succinite) with a concentration of 1-2 kg/m® along the
section of the productive layer were formed (fig. 2). They are concentrated on the Sambian Peninsula,
40 km from Kaliningrad, in the area of 30 km” and in the eastern Poland (near Lublin). Amber occurs
in the so-called "blue earth", represented by glauconite-quartz sands and siltstones of the Prussian
Formation (stratigraphic analogue of the Obukhiv Formation of Northern Ukraine). According to S.G.
Krasnov and A.A. Kaplan (1976), the formation of this type of rich placers occurred in the remote and
deep parts of the Late Eocene sea paleoshelf outside the wave action zone. At the base of the
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productive layer are numerous nodules of phosphorites up to 6 cm, shark teeth, and siltpipe. Along
with very poor sorting of the sediment, there is almost no stratification.

In Ukraine, scattered deposits of amber in remote parts of the paleoshelf of the Obukhiv Sea have not
been studied, but were predicted by the authors (Matsui, 2016; Naumenko, Matsui, 2020a, b). The
basis for the prediction is a complex of geological and paleogeographical data (Krasnov, Kaplan,
1976) and, first of all, erosion of the part of the indigenous primary source most enriched in proto-
amber, when resinous secretions passed the coastal zone barrier and accumulated in relatively deep
water areas and remote shelf areas.
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Figure 2 Fragment of the geological section of amber-rich deposits

Since 2000 the authors have repeatedly published in the open press about the real possibilities of
finding large placer deposits of amber outside the coastal-marine zone of the Obukhiv basin, have
presented at scientific conferences in Ukraine and Poland, at the meeting of the Department of Earth
and Space Sciences in Kiev.

- The vast majority of legally and illegally excavated amber placers in Ukraine are associated with the
shallow-marine and estuarine facies of the Lower Oligocene Mezhyhirsk Formation. The productive
horizons of the Mezhyhirsk Formation are composed of the products of erosion of the underlying
Obukhiv coastal-marine placers and proto-amber from the indigenous primary sources. However, the
intense tidal activity of the shallow Mezhyhirsk basin on the northern and eastern slopes of the
Ukrainian Shield did not contribute to the accumulation of large industrial amber placers. This is
confirmed by the sharp differences in the lithological and facial composition of the Mezhyhirsk
amber-bearing deposits and the "poorness" of their productive horizons (on average 1-5 to several
hundred grams per m®) in comparison with the "blue land" of the Baltic, exceeding 1 kg/m’.

The wide distribution of amber-bearing Mezhygirsk deposits on the northern and northwestern slopes
of the Ukrainian Shield, their near-surface and shallow occurrence from the surface attract the closest
attention of the geological survey of Ukraine, local residents, amateurs of precious stones, criminals
and illegal businessmen. During long-term intensive development of the Mezhygirsk deposits and
amber occurrences in the Pripyat and Dnieper basins, according to the authors, the possibility of
accumulation of increased contents of amber in certain areas of ancient valleys and valley-like
depressions, filled by waters of transgressing seas, local overdeepening and all kinds of depressions of
the sea bed, connected with karst, was not taken into account.
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Conclusion

- The Buchak biogenic-sedimentary deposits of proto-amber were formed in the lower half of the
Middle Eocene. They are the primary accumulations of plant resins at the early stage of fossilization
and the primary source of amber (succinite) placers. The latter was formed at the territory of the
Ukrainian Shield within the boundaries of the modern Dnieper brown coal basin.

- The erosion of the indigenous primary source and transportation of proto- amber to the sea basins
was carried out at the end of the Middle (Kievian time), Late (Obukhivian time) Eocene and Early
Oligocene (Mezhihirian time).

- Only rare solitary grains of microscopic amber are noted in the Kiev horizon. In contrast the
Obukhiv horizon is the world's largest industrial deposits associated with the remote part of the
paleoshelf, however it has not yet been found on Ukrainian territory. The coastal-marine facies
Obukhiv basin is insufficiently studied and largely eroded.

- The Lower Oligocene placers of the Mezhihiria horizon were formed due to the erosion of the
Obukhiv placers and the inflow of proto- amber from the eroded bedrock primary sources. These
placers are the main object of raw amber mining in Ukraine. The amber-bearing horizon is associated
exclusively with coastal-marine and liman-delta facies, in which the content of the useful component
is significantly inferior to the deposits of remote areas of the shelf zone.

- According to the monitoring of the development of the Mezhihiria amber placers, its reserves are not
developed to the full extent due to the insufficient studies and, as a consequence, absence of drilling
investigations in the overdeepening of the Mezhihiria seabed within the fragments of ancient valleys,
valley-like depressions, including those associated with karst. It concerns the most the upstreams of
the Uzh River (Barashi, Victorivka, Belka Suska, Hulyanka, etc.), and regions of villages Oleksiivka,
Fedorivka, Golbin in Sarnensky district, Stare Selo in Rivne region and others.
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