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Abstract

The Donets Basin of Eastern Ukraine preserves a Carboniferous record of near-continuous, rapid sedimentation in an aulacogen of the
European craton. We present a relative sea level history of this basin based on more than 200 high-resolution core logs and more than
20 outcrop sections that together define clear stratigraphic and spatial trends. Recently developed, high-resolution time constraints
calibrate these records to an unprecedented degree (Davydov et al., 2008).

Donets Basin sedimentation during the Late Paleozoic Ice Age (LPIA) can be broadly characterized in terms of three facies
assemblages, reflecting a paralic depositional environment with fully marine to fully terrestrial paleotropical deposits. Facies belts
group into widely correlable, regularly repeating (cyclic) sequences that meet the definition of cyclothems. These cyclothems
constitute composite sequences, with bundling of cyclothem sequences showing longer-term sea level trends. More than 240
cyclothems can be described for a 30 my period of the Carboniferous, reflecting sea level change on the short to long term during the
onset and apogee of the LPIA. These records show at least six major relative sea level regressions with major sea level transgressions
following these events. Six intervals interpreted to represent potentially globally ice-free conditions or glacial minima are indicated,
with at least six discreet periods corresponding to glaciation recorded. Periods of regional aridity are also inferred (intercalated
limestones and evaporites, evaporite deposits) for periods of high-latitude glacial minima while increased coal deposits and indicators
of increased regional seasonality and humidity define periods of glacial maxima. These findings are in broad agreement with
recently-developed high-latitude sedimentary records of LPIA glaciation.
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Outline:

-Motivation: LPIA glacioeustasy.
- Donets Basin geologic setting

- Donets Basin relative
sea level
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- Comparison to emerging
climate records: .
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LPIA ice dynamics o ‘

Early Permian evaporites, Artemovsk, Ukraine



Motivation:

Emerging records challenge
the long-established model of a
single continuous late Paleozoic

‘Icehouse’

Blakey, 2008
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Main Research Questions:

1. What is the record of glacioeustasy and climate
In the Donets succession?

Why this basin? = extensive biostratigraphic
age control, classic cyclothemic deposits,
accessible outcrop, thick continuous recerd

2. What insight does the Donets record provide
into the evolving model of the late Paleozoig¢ Ice
age?



Take-home message:

- The Donets records a hierarchy of relative
sea-level changes including multiple
1:4 Myr duration Jowstands
- Marked episodes of longer-term sea level
fall correlate with recent high atitle T
records of glaciation
- First near-field cyclothemic record to

confirm the dynamic nature of the LPIA
In U-Pb dated temporal resolution
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U-Pb Geochronology

West. Europe North America Age Regional Formation
Ma | = Reginal Stage
E = EX=
= - = o8 e D=
2] | E . Jr — [ Rtk
Lebach §L= | w Asselian | e
c .
2 = _ 208.7 Kartamyshsky
E &
Kuzel << @ 300— Mironovsky
= N Gzhelian
= B Kalinovsky
Stephanian C c b= B
] -“-; 303.2——
StephanianB 5 & 1
Stephanian A 5 = ] Kasimovian | Toretsky
2 ]
Cantabrian A 4 Z| 30685 —
= =< 37 364
o 4 = Isaevsky
Asturian £ i g (Sanzharovsky)
Q - — - |
£ 310— >| Moscovian | Gorlovsky
& 4 w anss-| (Sabovsky)
c O =
% - E srzon_j| Marevsky
. H2FEH
Bolsovian g_ - o HEIE]
= e N Kamensky
$ =2 3145 2440
= = ] Krasnodonsky
Duckmantian | Makeevsky
Langsettian - L Avdotinsky
Yeadonian E . Bashkirian Blagodatnensky
(14
Marsdenian f:g. 320 — Manuilovsky
Eng;{scutian = N Feninsky
portian . ,
Chokerian g 3208 Voznesenian
g | Zapaltjubian
£ Nevolyubavsky
Amsbergi o ]
sbergian = i Prokhorovsky
& i g Serpukhovianf | =%
g 1 a — Samarsky
Pendleian @ o
— O — w
330— g-sso_o—
Warnantian E‘ - Mezhevskoy
=7 | =] Visean

New U-Pb
age from
zircons

(ID-TIMS)
Davydov

et al.,
2010, G3



U-Pb Geochronology

West. Europe North America Age Regional Formation
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Subsidence History
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Large-scale Facies Distribution .04 pata and
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Facies Types: Fluvial sandstones and conglomerates
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Facies Types: Delta Top Mudstones/Siltstones




Facies Types: Transgressive Marine Sandstones
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__Facies Types: Prodelta / Marine Mudstones




Field-core
correlation
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Typical Donets cyclothems:
fully terrestrial to fully marine
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Typical Cyclothem: a sequence
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Tracing individual sequences
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Tracing individual sequences
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Cross-platform

chronostratigraphy
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Donets Long-term Relative Sea Level
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Regional aridity
In late Pennsylvanian:

Earlier than previously
estimated; agrees with

recent work across
Pangea

Relative abundance:
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Conclusions:

- The Donets records a hierarchy of relative
sea-level changes including multiple
1-4 Myr duration lowstands

- Marked episodes of longer-term sea level
fall correlate with recent high latitude records
of glaciation

- First U-Pb dated far-field cyclothemic record
to confirm the dynamic nature of the LPIA

- Newly documented periods of widespread
aridity and a prolonged period of highstand in
the Late Pennsylvanian




Single phase late Paleozoic Ice Age?

Rygel et al. (2008)
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Major Sequence boundaries and marine deposits
correlate with pinning point movement on the platform
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