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Sediments are historical natural archive of environmental changes, and accurate sediment dating
provides a chronology of these changes. In particular, *'°Pb is the most common and reliable method
during more than 5 decades, through dating of undisturbed sediment cores, to study ecosystem
changes during the last 100 yrs. Meanwhile, it is common practice to use ">'Cs as an independent age
control to verify *'°Pb method. Candarli Gulf is one of the major industrial regions on the Aegean side
of Turkey. Hence the study is dealing with the determination of the sedimentation rates and heavy
metal pollution history in the sediments from Candarli Gulf (including Aliaga Bay) derived from *'°Pb
and "*’Cs chronology. The results were provided a realistic picture of the environmental changes of the
Candarli Gulf.
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Particle-reactive radionuclides such as >'°Pb (ZIOPbeX) and *’Cs have been widely used as
tracers and chronometers for understanding the fate and transport of pollutants in aquatic
systems such as rivers, estuaries and oceans [1]. Generally, 21%pp s widely applied as
environmental tracers to study ecosystem changes during the last 100 yrs. The applicability
range of the 219 method is coincident with the time of the greatest environmental changes
due to industrial and agricultural activities and to human influences on the environment in
general. Meanwhile, 21%pp chronology needs to be corroborated with an independent age
control, and *’Cs is usually chosen for this [2, 3]. Candarli Gulf which has performed this
study has extensively surrounded with residential, industrial and agricultural areas. In
particularly, Aliaga city which is south of Candarli Gulf on the Aegean Coastline of Turkey,
includes many heavy industries such as Turkish Petroleum Refinery (TUPRAS),
Petrochemical Holding Company (PETKIM), shipbreaking facilities, phosphate fertilizer
plant, paper factory, iron and steel plants and two thermal power plants based on natural gas.
The rapid urbanization and industrialization in the region since the 1970-s has resulted a
significant environmental impact on the aquatic environment. Hence, the main objectives of
the present study are to establish the sedimentation rates and heavy metal pollution and to
investigate the evolution of heavy metal input history during the 5 decades of Candarli Gulf.
Materials and methods. Candarli Gulf has placed between 38°57°37"" and
38°43°44"" N geographic latitudes and 26°44°58 "and 27°04'23"" E geographic longitudes in
the Aegean Sea. The sampling via a gravity corer has been performed by “Koca Piri Reis”
research vessel from Dokuz Eylul University, the Institute of Marine Sciences and
Technology. Sediment cores were collected systematically at 20 stations in the Candarli Gulf
during August 2014 (fig. 1). The cores were cut longitudinally, opened with a nylon string
and described and sliced at 1-cm intervals for further analyses. Sediment subsamples were
dried at 40-60 °C to constant weight, and water content was determined. The dried samples
were powdered in a ball-mill for geochemical and radionuclide analysis. In this study, the
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quantitative determination of the *'°Pb and ''Cs was carried out by HPGe gamma
spectrometry. For this purpose, the samples were pressed into pellets of 40,6 mm radius and
3—4 mm thickness under a pressure of 300 kg cm™ for providing an easily repeated geometry
as well as avoiding for self-absorption of the sample matrix.

Fig. 1 Location of the sediment cores

Results and discussion. In this work, preliminary results regarding with the
continuing groject are summarized and practically evaluated. Because of the preferential
sorption of 10Pbex onto fine-grained, organic-rich sediments, a normalization of the specific
activity profile is required to minimize grain—size effects and allow the assumption of
relatively constant porosity. We selected normalization by Al because it is the usual grain-size
proxy recommended in geochemical studies [2]. Corrected sedimentation rates obtained from
*1%pp dating were appeared in the range of 0.06£0.01—1.5+0.2 cm yrs". There is not a

significant discrepancy between CRS and CIC Models [4—6] and give the almost same results.
Furthermore, the validity of the proposed methodology is confirmed by records of s
distribution in the sediment sequence. The established chronology indicated that sediments
mainly started to receive anthropogenic inputs of heavy metals, since the 1980-s.

Conclusions. The rapid industrialization and urbanization surrounding the Candarli
Gulf since the 1970-s has resulted in growing pressure on the local environment. In the
present study, twenty sediment cores were collected in 2014 from Candarli Gulf for a study
on heavy metal pollution in the region. The five dated sediment cores were used to historical
records of contaminant inputs in the region. According to the established chronology showed
clearly that the increase in the concentrations of the As, Cd, Cu, Ni, Hg and Pb in the recent
sediments were caused by human-induced changes.
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I[OHHI)IC OCadKHu SABIAKOTCA HpHpOI{HOﬁ JIETONUCHI0O M3MEHEHHUH Cpeabl, 1 HMX TOYHAsd HaTHUPOBKa
o0ecrieurBaeT XpOHOJOTHIO Iporecca. B yacTHOCTH, JaTHPOBKAa HEHAPYLIEHHOTO KEPHA C IIOMOLIBIO
*'Pb sBysieTcs HaMbONEE IMMPOKO HCTIOIL3YEMBIM M HAJIEKHBIM METOIOM JUIS H3yUeHHs H3MEHEHHUI B
sKocHcTeMax 3a mocieanue 100 ser. Takke 4acTo JUIs HE3ABHCHMOTO KOHTDOJS M IIPOBEPKH ' Pb-
MeTOJa HCHoNb3yercs - Cs-MeTof. 3anue KaHaapim — OfMH M3 BaXKHEHIIMX HHIYCTPHATBHBIX
pernoHoB Ha moOepexse Oreiickoro Mops B Typrun. Takum o0Opa3zom, menpio paboOThl OBLIO
HCCJICAOBAHNUEC HCTOPUH 3arpA3HCHHUA TAKCIIBIMA MCTAJIaMHU W OIIPCACIICHUE HUX COACPIKAHHA B
MOPCKHX TpyHTax 3anuBa Kaunapnu (Bkmouas 6yxTy Anmara) ¢ moMomsio xposonoruu - Pb u *’Cs.
PesynbraThl 00ecreunBarOT JOCTOBEPHYIO KapTHHY N3MEHEHHI cpe/bl B 3aiuBe Kanmapiu.

Kniouesvie cnosa: 210Pb, 137Cs, JIOHHBIE OCAJIKH, 3aJIUB YaHaapisl, 3arpsi3HEHUE
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