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Salinity changes on the south-western shelf of the Black Sea during
the Holocene
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The reconnection of the Black Sea to the Mediterranean, via the Marmara Sea gateway,
has provoked intense debate (RyAN et al. 1997; Aksu et al. 2002; RyaN et al. 2003;
HiscotT et al. 2007; Yanko-HomBAacH 2007). One particular aspect of this debate re-
gards the salinity of the Black Sea prior to the establishment of the current two-way
flow through the Bosphorus Strait. Recent attempts at determining palaeosalinity have
shown the problem to be complex with differing approaches suggesting either a fresh-
water or brackish water body before reconnection to the Mediterranean. For example,
Yanko-HomeacH (2007) used benthic foraminifera to argue for a semi-fresh to brackish
water composition in this period. This was challenged by SouLeT et al. (2010) who
used modelled geochemical results to argue for fresh water bottom water conditions at
least until ~9 ka cal yr BP. A clear disagreement exists dependent on the proxies used
and the geographical location within the Black Sea. Ostracods have so far been an un-
derused proxy but one that could be utilised very effectively to examine questions about
salinity. Here we present fossil ostracod assemblages analysed in two sediment cores
taken from locations on the south-western shelf of the Black Sea (Fig. 1).
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Both datasets are used to make a tentative, qualitative, reconstruction of past sa-
linity levels, on the south-western shelf, with a particular focus on assemblages found
in the early Holocene. A broader assessment of the salinity of the Black Sea after its
reconnection with the Mediterranean Sea is also presented. The ostracod assemblages
from these two studies are consistent with brackish bottom water conditions in the ear-
ly Holocene.

The use of two cores separated by ~150km allows for geographical changes to
be examined, as well as the temporal changes throughout the Holocene. Each core has
an independent chronology based on AMS dates. Dates are presented as calibrated year
BP with two reservoir corrections applied to the raw dates. Prior to 7600yr BP dates
are calibrated with a correction factor of 1000yr (see BAHR et al. 2008) and shells
younger than 7600yr BP have a 415yr correction factor based on a clear indication of
strong connection with the world ocean by 7600yr BP (HiscotT et al. 2007). Data and
images are also presented with un-calibrated ages to help facilitate comparison with
previous studies in the Black Sea.

MO2 45 (41°41'N 28°19'E) is a 9.5 m core of Holocene sediment recovered at a
current water depth of ~70m. AMS dating and stratigraphic analysis suggests a hiatus

Fig. 2: Selected ostracod taxa from Core 45P: A, Carinocythereis carinata (ROEMER, 1838),
male RV; B, Palmoconcha agilis (RucaGierl, 1967), female RV; C, Hiltermannicythere rubra
pontica (Dusowksl, 1939), female LV; D, Cytheroma marinovi ScHorNIkov, 1967, female LV; E,
Loxoconcha lepida STEPANAITYS, 1962, female LV; F, Euxinocythere bacuana (LIVENTAL 1929),
female LV; G, Candona schweyeri ScHorNIKov, 1964, female carapace, right side; H, Amni-
cythere quinquetuberculata (SCHWEYER 1949), female LV; |, Amnicythere olivia (LIVENTAL,
1938), female LV. Scale bar=100um.
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between 2050-5465 cal yr BP (see HiscotT et al. 2007). Ostracods have been counted
to an age ~9400cal yr BP.

MO5 13 (41°09'N 31°07’E) is an 8.3 m core recovered at a present water depth
~75m. One hiatus has been identified at 7805-8070cal yr BP. The core dates to an
age of ~10,000 cal yr BP. Ostracod preservation in the two cores is good throughout
and in parts excellent. In certain sections, preservation of soft parts has been obser-
ved.

Assemblages including Amnicythere olivia (LIvENTAL, 1938), Amnicythere quin-
quetuberculata (SCHWEYER, 1949), Candona schweyeri SCHORNIKOv, 1964, Euxinocy-
there bacuana (LIVENTAL, 1929) and Loxoconcha lepida STEPANAITYS, 1962, are pre-
sent before reconnection. After reconnection, assemblages including Carinocythereis
carinata (RoemER, 1838), Cytheroma marinovi SCHORNIKOV, 1967, Hiltermannicythe-
re rubra pontica (DuBowksl, 1939) and Palmoconcha agilis (RuGaiErl, 1967) are
present (Fig. 2). Combined with dinoflagellate cyst data, a better evaluation of the sa-
linity at the top and bottom of the water column can be made. Therefore, also briefly
presented here is dinoflagellate cyst data from the same cores. This proxy indicates that
surface salinity was brackish prior to the establishment of the two-way flow (MARRET et
al. 2009).

We explore in detail the preliminary finding that the key indicator species suggest
that the salinity of the Black Sea prior to reconnection was brackish before becoming
more marine in character.

References

Aksu, A.E., Hiscott, R.N., Mubig, PJ., RocHON, A., Kaminskl, M.A., ABRAJANO, T. & YASAR, D.
(2002): Persistent Holocene outflow from the Black Sea to the Eastern Mediterranean con-
tradicts Noah’s Flood hypothesis. — GSA Today, 12(5): 4-10, Bolder.

BaHR, A., Lamy, F., ARz, H.W., MaJor, C.0., Kwiecien, O., WEFER, G. (2008): Abrupt changes of
temperature and water chemistry in the late Pleistocene and early Holocene Black Sea. —
Geochemistry, Geophysics, Geosystems, 9(1): Q01004.

Hiscott, R.N., Aksu, A.E., Mubpig, PJ., MARReT, F., ABRAJANO, T., KAMINSKI, M.A., EVANS, J.,
CakiroGLU, A.l. & YasAr, D. (2007): A gradual drowning of the southwestern Black Sea shelf:
evidence for a progressive rather than abrupt Holocene reconnection with the eastern
Mediterranean Sea through the Marmara Sea Gateway. — Quaternary International, 167-
168: 19-34, Oxford.

MARRET, F., MuDIE, P, Aksu, A. & HiscotT, R.N. (2009): A Holocene dinocyst record of a two-step
transformation of the Neoeuxinian brackish water lake into the Black Sea. — Quaternary In-
ternational, 193: 72-86, Oxford.

Ryan, W.B.F., PitmaN I, W.C., MAJoR, C.O., SHImMKUS, K., MOSKALENKO, V., JONES, G.A., DimITROV, P,
GORUR, N., SAKING, M. & YUCE, H. (1997): An abrupt drowning of the Black Sea shelf. - Ma-
rine Geology, 138: 119-126, Amsterdam.

32



Ryan, W.B.F., PirmaN I, W.C., MaJoR, C.O., SHImMKuS, K., MOSKALENKO, V., JONES, G.A., DimiTROV, P,
GORUR, N., SakING, M. & YUcE, H. (2003): Catastrophic flooding of the Black Sea. — Annual
Review of Earth and Planetary Sciences, 31: 525-554, Palo Alto.

SOULET, G., DELAYGUE, G., VALLET-CouLomB, C., BOTTCHER, M.E., SonzoaNI, C., LERICOLAIS, G. & BARD,
E. (2010): Glacial hydrologic conditions in the Black Sea reconstructed using geochemical
pore water profiles. — Earth and Planetary Science Letters, 296: 57-66, Amsterdam.

YanNko-HomBACH, V. (2007): Controversy over Noah'’s Flood in the Black Sea: geological and form-
iniferal evidence from the shelf. — In: YAnko-HomBAcH, V., GILBERT, A.S., PANIN, N. &
DoLukHANOV, PM. (eds.): The Black Sea Flood Question: Changes in Coastline, Climate and
Human Settlement. — 971 p., Springer, Dordrecht.

Authors addresses:

Lee R. Bradley & Fabienne Marret

School of Environmental Sciences, Department of Geography, University of Liverpool,
Chatham Street, Liverpool, L69 7ZT, UK

L.R.Bradley@liverpool.ac.auk; Fmarret@liverpool.ac.uk

David J. Horne, School of Geography, Queen Mary University of London, Mile End
Road, London E1 4NS, UK and Dept of Zoology, The Natural History Museum, Crom-
well Road, London SW7 5BD, UK

d.j.horne@gmul.ac.uk

Ali Aksu, Richard Hiscott & Lorna Williams

Earth Sciences Department, Memorial University, St. John's, NL A1B 3X5, Canada
aaksu@mun.ca; rhiscott@mun.ca; lorna.williams@mun.ca

33





