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Radioisotope Sediment Study

e Sediment cores from abyssal (deep-sea) plain and continental slope
collected during two international cruises in the framework of the
IAEA Regional Technical Co-operation Project REP/2/003 “Marine
Environmental Assessment in the Black Sea Region” (RADEUX-
2000) and GEF “Black Sea Environment Recovery Project”
(BSERP-2003) were subjected to detailed radiometric analysis.

 The sediment cores were collected using a MARK 11-400 multi-corer
(Bowers & Connelly) in both Western and Eastern subbasins of the
Black Sea. The cores were sliced on board with a resolution of 0.2 —
0.4 cm for the top 5 cm and 1-5 cm downward using an extruder

designed to preventing disintegration of the sediment structure.
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BLACK SEA CORE 61SU450
Pb-210 Activity versus Depth

Total Pb-210
Supported Pb-210

— —— Unsupported Pb-210

Depth (cm)

Basic Equations of the CRS
210Pp dating model

A = A(0)e™,
1




<19Pb,, Moaenv natnpoBaHus

» CIC (Constant Initial Concentration) — Goldberg,
1963 — Limited to Monotonic Decline of Pb-210
Activity

 CRS (Constant Rate of Supply) —
Appleby&Oldfield, 1978 — Flux fixed, SedRate
may vary

» SIT (Sediment Isotope Tomography) — Carroll,
1995 — Furrier Series Analysis, no mixing or
migration

» IMZ (Incomplete Mixing Zone) — Abril, 1992 —
Labile fraction of Radionuclide undergo rapid
mixing




Geochronological Dating Stratigraphy

BLACK SEA CORE 61SU450
Depth versus Age

CRS Pb-210 Dates

o CIC Pb-210 Dates

O Cs-137/Am-241 Dates
CRS Sedimentation Rates

Depth (cm)
Sedimentation Rate (g cm?y)
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The Black Sea
_ Expedltlons

°2003, 2004 and
2006 - GEF BSERP

Caspian Sea:
. 2006 IAEA



Radiocaesium Activity (Bq kg’

BLACK SEA CORE 61SU450
Cs-137 & Am-241 Activity versus Depth

Depth (cm)

Radiocaesium Activity (Bq kg")

BLACK SEA CORE BS-4
Cs-137 & Am-241 Activity versus Depth

Depth (cm)

BLACK SEA CORE BS-37
Cs+137 & Am-241 Activity versus Depth

Depth (cm)

BLACK SEA CORE BS-23
Cs-137 & Am-241 Activity versus Depth
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Cesium-137 in Bottom Sediment of the Black Sea,
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BLACK SEA CORE BS-11
Cs-137 & Am-241 Activity versus Depth




MAR in Bottom Sediment of the Black Sea,
g m2y-1
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Sediment Cdre Sampling




Sediment Core
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Sediment Core Processing




Laminated Sediment




210pp_ , 137Cs and ?241Am vs Depth
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MAR Abyssal Sediment, Black Sea
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B rnybokoBoaHoM 30He YepHoro mops, Ha poHe OTHOCUTESTbHOM
ctabunbHocTK 3a nocrneaHue 100 net, B nepunog 1980-90x rogos
HabnogaeTca yBenmyeHme TeMnoB 0CaaKOHAKOMNMNEHWS
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Mass Accumulation Rate, Core 61SU450 NW Slope

Resolution 0.5 - 1 cm (7-10 years) Resolution 0.25 cm (2-3 years)
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HapylLueHne paBHOBECKA paausd — FreoxXnMmnyecKkmny
NHAWKaTOPp M3MEHEHUW KnnmaTa B CUCTEME
UepHoro mopsa?

Ra-226, HepHoe mope

@
=
x
La
=
X
e
'
—
(=
(o)
L

N
=
x
a}
x
(o)
=
O
-

1945 1955 1965 1975 1985 1995 2005

—O—Bopa MoTok Cegnm.




[loTok Ra-226 B rnybokoBoAHbIE OCadKA

= BS-37 3anagHbii rmp
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e BS-23 BOCTOYHbIN TNp

e BS-11 BOCTOYHBbIV CKIOH

2
S
o

(01]
X

=

o

©

N

o
T

14

1945 1955 1965 1975 1985 1995




Mwkpo-crioncTbie (fTaMUHUPOBaHHbIE) AOHHLIE OCaAKN
UepHoro mops, C3 KOHTUHEHTAarbHbIN CKIIOH
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3meHeHne TemnoB
ocaXgeHua KapboHaToB
MOXEeT ObITb
NCMNONb30BaHO B
KayecTBe NPOKCU-
nokasarensa angd
(Maneo) peKoOHCTPYKLUUK
PEernoHarnbHoro

KnMMmaTta 3a nocnegHue
2000 ner.
[Ona kannbpoBku
NCNOMb3YTCA AaHHbIE
PagnonN30TOMHOIO

OaTtupoBaHUg
COBPEMEHHbIX OCa[KOB
100-150 ner
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inal EH invasion — 1635+/-60 BP

First EH invasion — 2720+/-160 BP
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BLACK SEA CORE BS-E3 BLACK SEA CORE BS-E3

Pb-210 Activity versus Depth Cs-137 & Am-241 Activity versus Depth
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Fig. 1 — Sediment DBD and Radionuclide concentrations showing total, supported and unsupported
*1%pb, ’Cs & **'Am, Core BS-E3
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Fig. 1 — Danube sediment discharge (annual amount in min.tons and 3year moving average) and

CRS MAR for period of 1960-2005




3aBucnmoctb MAR-210Pb ang YepHoro mops

y = 118573x %%
R* = 0.7692

Uppermost Pb-210, Bq kg™




