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ARTICLE INFO ABSTRACT

Artide history: Results are presented of a seismic wide-angle reflection/refraction survey along a profile between the

Received 25 April 2013 Pannonian Basin (PB) and the East European Craton (EEC) called PANCAKE. The P- and S-wave velocity

:ﬂ;nﬁdﬂi Ml;?ﬂ;m“ 26 June 2013 model derived can be divided into three sectors: the PB; the Carpathians, including the Transcarpathian De-
pred 4 July pression and the Carpathian Foredeep; and the south-westem part of the EEC, including the Trans European

Available online 11 July 2013
e 11 uly Suture Zone (TESZ). Seismic data support a robust model of the Vp velocity structure of the crust. In the PB,

the 22-23 km thick crust consists of a 2-5 km thick sedimentary layer (V, = 2.4-3.7 kmy/s), 17-20 km thick

Pm:n Basin upper crystalline crust (5.9-6.3 kmy/s) and an up to 3 km thick lower crustal layer (V, = 64 km/s). In the
Carpathians central part of the Carpathians, a 10-24 km thick uppermost part of the crust with Vi, < 6.0 km/s may corre-
East European Craton spond to sedimentary rocks of different ages; several high velocity bodies (V,, = 5.35, 595 and 6,05 km/s)
Crust within the sedimentary flysch sequences may represent volcanic sequences. The Moho depth changes from
Upper mantle 25 km to 45 km over ca. 100 km distance beneath the Carpathians, west of TESZ. The cratonic crust has a typ-
Seismic modelling ical three layer structure with a pronounced thickening of the lower crust towards the Ukrainian Shield,

where a high velocity lower crust (V, = 7.2 kmy's) is observed. Two low-velocity lenses in the upper crust
of the EEC are interpreted beneath major sedimentary troughs (Lviv and Volyn-Podolsk ). Mantle reflectors
are observed at depths of ~45 km and ~75 km below the PB and 10-20 km below the Moho in the EEC
Sub-Moho (Pn) velocities increase from 8.0 kmy/s beneath the PB to 8.1 km/s beneath the Campathians and
to ~8.3 kmy/s beneath the EEC. S-waves of acceptable quality are recorded in the EEC; their signal-to-noise
ratios increase towards the Ukrainian Shield.

© 2013 Elsevier B.V. All rights reserved.
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SUMMARY

In order to study the lithospheric structure in southern Ukraine, a seismic wide-angle reflec-
tion/refraction project DOBRE-4 was conducted. The 500-km-long profile starts in the SW
from the Alpmne/Variscan North Dobrudya Fold-Thrust Belt, being part of the Trans-European
Suture Zone. It runs to the NE. mostly along the NW Black Sea coastal plamn, towards the
centre of the Precambrian Ukrainian Shield. The field acquisition in October 2009 included
13 chemical shot points with charge sizes 6001000 kg every 35-50km and 230 recording
stations, every ~2.5km. The high data quality allows modelling of the P- and S-wave ve-
locity structure along the profile. Two methods were used for the modelling of the seismic
data. At first, ray tracing trial-and-error modelling was developed using arrivals of major re-
fracted and reflected P- and S-wave phases. Next, the amplitudes of the recorded phases were
analysed using finite-difference full waveform method. The resulting velocity model shows
fairly homogeneous structure of the middle to lower crust both vertically and laterally. The
stfuation 1s different in the upper crust, with V, velocities decreasing upwards from ca. 6.35 at
15-20km to 5.9-5 8 km s~ ! at the top of the crystalline basement and to ca. 5.15-3 80km s
in Neoproterozoic and Palaeozoic and to 2.70-2.30 km s~ ! in Mesozoic strata. Below the upper
crust the ¥, smoothly mcreases downward, from ca. 6.50 to 6.7-6.8kms~! near the crustal
base, making it difficult to differentiate between the middle and lower crust. No 7, velocities
exceeding 6.80 km s~ have been recorded even in the lowermost part of the crust, unlike in
similar profiles on the East European Craton. There 1s no clear change in the velocity field
when moving laterally from the Precambrian platform into the younger tectonic units to the
SW. Therefore, on purely seismic grounds it is not possible to distinguish major tectonic units
known from the surface. The Moho is. however, clearly delineated by a velocity contrast of
ca. 1.3-1.7kms L. A specific feature of the velocity model are waveform successive changes
in Moho depth, corresponding to successive downward and upward bends, with wavelength
of the order of 150 km and the amplitude attaining 8—17km. Similar wavy aspect is shown
by the upper mantle and upper crust, with shorter wavelength pattern in the latter. The origin
of the undulations 1s explamned by compressional lithospheric-scale buckling and ascribed to
Late Jurassic—Early Cretaceous and/or end Cretaceous collision-related tectonic events asso-
ciated with closing of the Palasotethys and Neotethys oceans in this part of Europe. To our
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SUMMARY

The Scythian Platform (ScP) with a heterogeneous basement of Baikalian—Variscan—
Cimmerian age 15 located between the East European Craton (EEC) on the north and the
Crimean—Caucasus orogenic belt and the Black Sea (BS) Basin on the south. In order o get
new constrains on the basin architecture and crustal structure of the ScP and a better under-
standing of the tectonic processes and evolution of the southern margin of the EEC during
Mesozoic and Cenozoie time, a 630-km-long seismic wide-angle refraction and reflection
(WARR) profile DOBRE-5 was acquired in 2001 1 October, It crosses in a W-E direction the
Fore-Dobrudja Trough, the Odessa Shelf of the BS and the Cnimean Flain, The ficld acgui-
sition included eight chemical shot points located every 50km and recorded by 215 stations
placed every ~2.0km on the land. In addition, the offshore data from existing profile 26,
placed in the Odessa Shelf, were used. The obtained seismic model shows clear lateral seg-
mentation of the crust within the study region on four domains: the Fore-Dobrudja Domain
(km 20-160), an offshore domam of the Karkinit Trough at the Odessa Shelf of the BS (km
160-360), an onshore domain of the Central Crimean Uplift (Crimean Plain, km 360-520) and
the Indolo-Kuban Trough at the Kerch Peninsula (km 520-620) that is the eastermmost part
of the Cnimea. Two contrasting domains of the ScP within the central part of the DOBRE-5
profile, the Karkinit Trough and the Central Crimean Uplift, may represent different stages of
the ScP formation. A deep Karkinit Trough with an underlying high-velocity (=7.16 kms~") 13
loweer crust body suggests its nfting-related ongin dunng Early Cretaceous time, The Central
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DOBRE-2 WARR profile: the Earth’s upper crust across Crimea

between the Azov Massif and the northeastern Black Sea
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Abstract: The DOBRE-2 wide-angle reflection and refraction profile was|
2007 as a direct, southwestwards prolongation of the 1999 DOBREfraction’
Donbas Foldbelt in eastern Ukraine. It crosses the Azov Massif of the East
the Azov Sea, the Kerch Peninsula (the easternmost part of Crimea) and the nf
Sea Basin, thus traversing the entire Crimea—Caucasus compressional zol
Kerch Peninsula. The DOBRE-2 profile recorded a mix of onshore explosive
airguns at sea. A variety of single-component recorders were used on land and o
ments were deployed offshore and recovered by ship. The DOBRE-2 datas|
by a lack of shot-point reversal at the southwestern terminus and by some pooi
elsewhere, in particular in the Black Sea. Nevertheless, they allowed a robust ve
upper crust to be constructed along the entire profile as well as through the e
the Azov Massif. A less well constrained model was constructed for much o
the Azov Sea and the Kerch Peninsula. The results showed that there is a
in the upper crustal lithology in the northern Azov Sea, expressed in the 1

Main Azov Fault; this boundary can be taken as the boundary between the Eas

From: Sosson, M., Stephenson, R. A. & Adamia,
S. A. (eds) Tectonic Evolution of the Eastern
Black Sea and Caucasus.Geological Society,
London, Special Publications, 428,

© 2015 The Author(s). Published by The
Geological Society of London. All rights
reserved.For permissions:

Publishing disclaimer:
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Hoea tema «[ocnimpkeHHs rmmubuHHOI B6ygoBu nitocdepn 30HM 3uneHyBaHHA  CxigHo-EBponencbkoi Ta 3axigHo-EBponemncbkoi
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BMBYEHHSA MUOMHHOI OyaoBM pupTOBUX CTPYKTYP; ANS  3PYyYHOCTI MPOMOHYETbCS KOpoTka Hasea [lporpammn TESZ
(TpaHceeponelickka cymypHa 30Ha abo 30Ha 34neHyeaHHsi CxiOHo-€Eeponelicbkoi ma 3axidHo-€efé>neL“leKoT
nnamabopm).
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Lic. Jarostaw Grzyb — wykonawca

Mgr Edward Gaczynski — wykonawca

Dwie osoby do prac techni P p

Strona ukrainska:

Omelchenko Victor — Kandydat Nauk Geologi Mineralogi h, wyk
Legostaeva Olga - Kandydat Nauk Fi -M: ycznych, wyk
Yegorova Tamara — Doktor Nauk Geologicznych, wykonawca

Lysynchuk Dmytro - Kandydat Nauk Geologi gl h, wyk

Gryn Dmytro - Kandydat Nauk Fizy M: yeznych, wyk
Kolormyets Kateryna, dr, wykonawca

hukeli Tetiana, dr, wyk
Tolkunov Anatoly - Kandydat Nauk Geologi Mineralogi h, wyk
L Wstep
Nkl LOSRYER £ o kowa § kooperacj S TS s e
tjac W polowi 20|7mku) yczacq pomiard nnproflu PP R iy :

w 2018 (TTZ-South profile) oraz przetwarzanie i interpretacj¢ danych oraz onzymanych modeh, a takze
ewentualng pierwsza publikacje w 2020roku.

1L _Cele

Celami naukowymi TTZ-South sa:

1. Lokalizacja t P 4 yinych, mienie pomiedzy krystalicznym podi a nadkladen
warstw osadowych, ienie pomigdzy t dy jny o réznym pochodzeniu
tektonicznym.

2. Powiazanie krystali podk Z hitek skorupy, w tym identyfikacja jednostek
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