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Welcome

ESIR; European Society for Isotope Researclis the association of scientists engaged in
isotope research, focused primarily on Central and Eastern Europe, but is open to all interested
parties from around the worldlsotopic studies of interest to ESIR include various aspects and
applications of natural distribution of stable and radioactive isotopes, such as isotopes in
geochemical processes, geosciences, oceanography and meteorologgatiqums of isotopes

in industry, mining, forensics, and various other areas, as well as the development of methods
and measurement techniques

ESIR promotes the exchange of ideas and results of isotope research with the emphasis to
isotope geochemistry bgrganizing regular workshops on biannual ba$ise history of the

ESIR starts in 1990, when during International Isotope Meeting "Three Isotopic Days" (Poland)
Mariuszh NA 2 Yy \pitbgedéid éstdblishment of a scientific isotope society with the aim to
organize workshops on biannual badsotope Workshopsook place always in Europe with

special care to minimize participation cast®992, Lublin, ®and, 1994,Y a ARolanyg 1996,

Budapest, dnganz My = loveniEli 2 N2 O/ S PPlerdd 202 érallinn, $fonia

2004 Seggauberg,uétria, 2005 Leipzig, @many, 2007, CluNapoca, Bmani&i n B g %02 G Y A | A
[ dzo I ZP@lang 11, Budapestiungary and 12013, FreibergGermany

ESIR Isotope Workshop XllI takes place in the University of Zadar, Zadar, SeptemBédy 20

HamMp® ¢KS 22NJ]aKz2L) Aa 2NABIFIYAT SR o6& GiKS wdzSSN
cooperation withthe University of Zadar, Zadar,d@tia.w dzS SNJ . 2 O] &ha largekty a G A ( dzi
research institute in Croatia, that celebrates this year it8 ébniversary.Zadar, almost three

thousands years old city, surrounded by historical ramparts, is full of exceptional history and

rich cultural heritage, being a treasury of archaeological and monumental riches from the

ancient and the early Christian period, the Middle Ages, Renaissance to comdmpo

architectural achievements and gives an exceptional opporturityekchange of scientific

ideas in the unique historical environment.

The Book of Abstracts contains a totaBafsubmittedabstracts froml5 countries. The editors

have made some technical changes and unificatiwhile the scientific content is the
responsibilityof the authors. Th abstracts are grouped into sectio@eochemistry, Geology

and Paleoclimatology, Ecology and Environmental Research, Hydro(geo)logy, Karst
Environment, and Methods and Instrumental Techniques. Within the Karts Environment

section a special Workshopseséio A &8 RS@2GSR (2 GKS w9v! 9b/ wLa LJ
0KS vdzZt iSNYIFNE SY@ANRBYYSYy(d. Ay [/ NRFGALF dzaAy3 Aas

The ESIR2015 Isotope Workshop has been financially supported by the Ministry of Science,
Education and Sports of the Republic of Crqatiad by The Foundation of the Croatian
Academy of Sciences and Arts.

The Organizing Committee welcomes all the participants of the ESIR Isotope Workshdje XIII
wish yousuccessfuscientific sessions and enjoyable time in Zadar and Croatia.

OrganizingCommittee of theESIRsotope Workshop XllI
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Conference venue

The ESIR Isotope Workshop Xl sgdace at the Universy of Zadar. The reception

and the opening ceremony will be held in the central University building (red mark,
hottF ({NXftalF tSGNI YNBOAYANI Lz HOX gKATES
the multimedial hall of the New campus (green mark, Uiddl y2S ¢ HzSY I y I wn

Conference dinner will be v S & { 2 N,JKrélja Drit€alZvonimira. 2

Position of University of Zadar, Central University Building (red mark)
and New Campus (green marBjue mark:+ conference dinner.




Information

Oral presentations

Keynote lectures are 40 mutes long (3685 minutes presentation and 5.0 minutes
discussion)Oralpresentations are 20 minutes long (recommended:175minutes talk

and 35 minutes discussion). All talks should be accompanied by PowerPoint or PDF
slides. Presenters are kindly ited to bring their presentations at latest during the
break before the scheduled section to the person responsible for transfer to the
conference computer. We kindly ask the participants to stick closely to the allocated
duration of oral presentations.

Poster presentatiors

Poster boards are allocated in the hall and the materialsietting the posters up is
available at the Registration desk. Podteard dimensions are 90 cm (width) by 190
120 cm (length).There are two poster sessions, one on Mondafl September
afternoon and the other on Tuesda®2 September afternoon. Posteshould be set

up in the morning of the presenting day and taken down after the poster session.
Please, display your poster at the posterlmassigned with the code numbef pour
poster (look at the Content of this Book of AbstracBdster presenters should be
available for discussion at their poster display during the scheduled time.
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Keynote lecture

Use of isotopes and selected emical tracers to investigate the origin and fate
of nitrate in aquatic systems

Albrecht Lei§ Martin Dietzed, Pierpaolo SaccénHermann Stadlér Joel Savino®, Jan Kaisér

'JOANNEUM RESEARCH Forschungsgesellschaft, RESGISRGESDf Water, Energy and
Sustainability Graz, Austria
“Graz University ofechnology, Institute of Applied Geosciences, Graz, Austria
%Waterdrop Consulting GmbH, Graz, Austria
*Universite Joseph Fourier, Grenoble, France
*School of Environmental Sciences, University of East Anglia, Norwich, United Kingdom

albrecht.leis@joanneum.at

The acumulation of nitrate in aquatic systems is a waibwn and worldwide occurring
phenomenon. Individual sources of N&hd mechanisms for its accumulation depend strongly
on the environmental conditions during recharge, infiltration and aquifer storage.sbarce
of dissolved N@in groundwater is commonly attributed to (i) anthropogenic origin, including
leaching of fertilisers or animal waste, (ii) dissolution of evaporate deposits, (iii) leaching of
organic or inorganic nitrogen from soils and (iv) agpleeric deposition. Evidence for nitrate
origin is traditionally obtained by measuriftN/*N and®®*0/**h  NJ iA2a ¢ CRNRY NBa& LIS
|y RO signatures the N{provenances can be evaluated. However pristine isotope ratios
may be overprinted during nitrogen transformation processes in soils and within the aquifer
(e.g. by (de)nitrification). Additionally iring of nitrate derived from different sources might
hamper the identification of nitrate origin. Some of these limitations can be minimized by
AyOft dzZRAYy3I 2GKSNJ NI OSNE SBpand/ ad podBofganic angro 2 LIS 02
pollutants. These distances are ubiquitous emigrants of nitrate from anthropogenic origin.
Combining these tracers and nitrate isotopes allows in many cases to distinguish animal
manure from sewage and mineral fertilizer inputs. Moreover, the role and contribution of
atmospheric NQ are still not well understood. Recently a triple stable isotope approach using
0/°0 and*’0/*0 signals in NQwas successfully applied to discover the contribution of
atmospheric nitrate (N€m from different terrestrial sources. NQm is exclusively
characterized by &0 anomaly, where mass independent isotope fractionation (MIF) results in
nond S NdBDogvalues.
Here we present some recent cases studies and novel approaches on the identification
and characterization of multiple sowes of nitrate in different aquatic systems (i)
Mediterranean coastal lagoon, (ii) Saharan padeifer and (iii) Alpine karst aquifer.
In the lagoon environment we used beside the traditional hydrochemical analyses
(major ions and nutrients) a combinesiotope approach including stable isotopes of nitrate
6% =t I YIROP GKS Aa202LA 3 a3 IYKE JdAB @ FSHR A2 {2 IS 2
FYRhoO FyR GKS aidl of S*A aI2yi@. pd®aanakysés werziudelKtb (i S 6 ¢
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quantify the terestrial and atmospheric contribution of NO 2 £ | 32 2'30 (NQ) dat8 NJd  «
even permit us to decipher between freshwatgerived NQ exported from inflowing rivers
and marine nitrate produced from nitrification processes in the lagoon. The ammonium
sources in lagoon water are originated from decay of locally occurring biomass and partly from
anthropogenic sources (e.g. sewage watérA y O S*®0ibKs8awater is higher than that of
freshwater, the nitrate produced in the lagoon from nitrification of ammum will have a
KAIKBNIGI £ dzSd ¢ KAa Y& YOI>yB: GKF Ay tydh ( ANK SA A [ K
YAGNRTFAOFGAZ2Y LINRPOS&daSa oAGKAY UXBlues mBah2y A G 4&S
065: % YI EA:YodzYA YoRA OF S | Yy R Aendhibhition af 1¥68 dnB SN O y A (i N
average (but up to 10 % locally).
In the Saharan paleaquifer we show that &0 anomaly in Ngis well preserved in this
old Saharan groundwater reservoir. TH® anomaly is caused by mass independent oxygen
isotope fiactionation via photochemical reactions and thus tracing atmospheric BGD NQ
values clearly indicate up to 20 mol% of MNEiginated from the Earth’s atmosphere besides
microbial NQ. The isotope composition of water accounts for recharge under ratbel and
humid paleo climate conditions without significant evaporation. Isotope signals gindi©ate
flood events from periodic heavy precipitation with rather instantaneous infiltration, which is
documented by high NQmproportions at elevated Ngxoncentrations.
At the Alpine karst spring we employed the stable isotopes of nitrate to trace dynamics
of dissolved N@in spring water during aestival storffow events. Although, the NO
concentrations were very low, a distinct signal of atmosphef ¢buld be observed during
the course of the event. Our data show that a substantial portion of nitrate in the spring water
is of atmospheric origin and does not undergo microbiological transformation during the
transport in the karst system.
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Isotopic @mposition of PermianTriassic sylhate accumulations: examples
from the Eastern Alps, Austria

AnaVoica Bojdr? Stanislaw HaldsHansPeter Bojaf, Andrzej Trembaczowski
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"5 SLI NBFSYE2a0ASyOSal § deWIRABRE Sy i WEHAHS NA | £ Ydza S dzy
I dza G N& |
Al 44 {LISOGNRYSGNE [F62N}G2NBS LyadAaGdzis 27

I V@2 A OF ®622 NX&aoIdl Ol

Isotopic investigations oaulphur and oxygen fronsulphate accumulations combined
with mineralogical investigations may offer information regarding the origin of fluids, pH
and/or eH of fluids, inflows, restricted conditions, evaporative effects, recrystallization or
bacterial processe§l-5]. While subhur isotope measurements where done on [sates
from Austrian PermiarTlriassic deposit$6,7] oxygen data are missindn this study we
investigated the oxygen andulphur isotope composition of evaporitesulphates and
associated sulphides will provide additional information regarding the condition of
formation and subsequent history.

The Eastern Alps are characterised by the pneseof three main tectonic units, such
as the Lower, Middle and Upper Austroalpine, which overlie the PenninjglinThe Upper
Austroalpine unit consists of the Northern Calcareous Alps (NCA) overlying the Greywacke
zone. The Northern Calcareous Alps ardetached fold and thrust belt. The sedimentation
started in the Late Carboniferous or Early Permian, the age of the youngest sediments being
Eocene. The NCA are divided into the Bajuvaric, Tirolic and Juvavic nappe complexes. The
evaporitic HaselgebirgEormation occurs in connection with the Juvavic nappe complex at
the base of the Tirolic unitf®].

The isotope ratios o$ulptates (‘S andd'®0) andsulphides @*‘S) were determined
by measuring the isotopic composition of resulting, @@d CQgases a the IRMS with dual
inlet and triple collector mass spectromet§t0,11] Delta values were normalized the
VCDT and the VSMOW scdbgsanalysis of the NBR7.

Oxygen andsulphur isotopic composition were determined for anhydrite, gyps,
polyhalite, | RAGS | yR td¥S/valoeS vay beivean0. 1¢:KB2 mn ), 6+/ 5¢

with a few values higher than 14 | y'fO values show a range from'9 to 23':
(VSMOW). Theulphur isotopic composion of sulphides as galena, sphalerite, pyrite and
nativesulphurrangesbetween-17.5: | YR H ®y :: 0/ 5¢0 ®

At low temperatures, isotopic exchange between dissolgatphate and water has
slow exchange rate$l2]. Accordingly, thesulphur and oxygen isotopic composition of
sulphates should reflect the composition of the dissolvedphates, aml not that of water.
For the investigatedulphates, thed®S values are generally low, which are characteristic for
the late Permiar{13]. The broad distribution o$ulphide d*'S values point toward bacterial
reduction, fact also reflected by some high#fS values o$ulphates. Thed"®0 values show
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a larger satter from 9z t023: X gKAOK Aa S@Sy I NASN GKIy GKI
anhydrites ofnorthern Germany, nortleastern Italian Alps or western Polaj#j14,15]

[1] Holser WT, Kaplan IR, Sakai H, Zak, |. Chemical Geold@y93.-17.

[2] Ohmoto H. Reeiws in Mineralogy 161986)491¢560.

[3] Canfield DE. Reviews in Mineralogy & Geochemist(2@31) 579-606.

[4] Peryt TM, Halas S, Hryniv SP. Geological Quarterly(Za14) 387-400.

[5] Boschetti T, Cortecci G, Toscani L, lacumin P 2011. Geologica A@a19/A29-147.

[6] Pak E. Anzeiger der Akademie der Wissenschaften mathematigatwissenschaftliche
Klassel974,166-174.

[71 { L) Gf /ChemicalGéobhgylB1i§1996)219-234.

[8] Tollmann A 1977. Deuticke, Wien, 766 pp.

[9] Leitner C, Neubauer F, Genser J, Borojgataric B, Rantitsch G. Geological Society,
London, Special Publications 32813 207-244.

[10] HalasSand Szarad.Rapid Commun. Mass speotn. 15(2001) 16181620.

[11] Halas S, Szaran J, Czarnacki M, Tanweer A. Geostandard Geoanalyse Re&2z20ch 31
61¢68.

[12] Chiba, H., Sakai, Beochim CosmochimActa49 (1985)993-1000Q

[13] Claypool GE, Holser WT, Kaplan IR, Sakai H, Zak |. Chemical Geaegf) 289-260.

[14] Kampschulte A, Buhl D, Strauss3d¢ologische Rundschau 87 (19982-199.

[15] Longinelli AFlora O. Cheimal Geology 248007) 275¢284.
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Laboratory of Isotope Geology and Geoecology, Institute of Geological Sciences, University of
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The aim of this study was to better understasdiphur cycle in freshwater reservoirs,
particularly to: (i) assess geochemical interactions between the water column and the
sediment; (ilmechanisms of processescurringin the sediment (iii) identification afulphur
sources in sediments. These studies were carried out in three dam reservoirs in Poland
6{dztf S2563 {ASYAlLYysgll3 ¢dNF gl 0> ¢KSaSagel 1Sa RA
sediments accumulation and organic matter content in them. The main analytical tools were
chemical extraction of variousulphdzNJ O2 YLJ2 dzy R4 FTNRY al YEBB S&a &aSRA
isotopic analysis.
In all reservoirs has been shown to speciation ogifligulptur (S@*) and reduced
forms (Sorg, 8, mono and polyulphdes). The sedimentary S&concentrations were in the
NI yasS 27 n ohM'SEE) frond-iH': Y 8 2:3 6 Tupawa), from 0.01 to 0.40
mgg* (from1.9':  { 2:': o @k S Y Akh)yos Q204 to 1.30 mg* (from -7.2': (M2 D n':
{ dzt S 2te B dodeentrations from 0.0ngg*to 1.40mgg” (from-m o0 ®H :':10.9:y R

Turawa), from 0.05 to 0.6tgg” (from -0 &M = (G 2{ AnSHpA Ky s 610 | YR FTNRBY
1.30mgg* (from -0 @y to'sH Py - {:dzf S Fhe Bargbconcentrations ranged between
0.4and 0.9 mg'(-H ®m :: G2 AFSOpA Ky 5 61 F 0T TFgN@OM-wiobdH §2 1 dy

to -10.9: - Turawa) and from 0.3 to 0.8 myf (from -3.8': to -2.8': -{ dzf S25 460 P ¢ KS

recorded monasulphide concentrations in Turawa were very low, ranging from values below

detection limitt0 0.18 mg' A SRAYSy G ® Ly { A S ¥Ynbrosyphde were hof R { dzf S @

found to be present in the studied sedimenitde polgulphide concentrations in Turawange

from values below detection limit (<0.01 rgg) to 1.40mgg " sediment {14.2': and 4.9+ (

from 0.06 to 0.70 mg™ (from-3.0: (2 A{PMS YAl Y561 0 FTHREMW3Indan (2
ven oy{:tzt S25 60 @

The SG concentration in the water of taa | O}t ivey fwinginto the Turawa
reservoir shows values higher by more than 20 mg/dtompared to the concentration
recorded in the reservoir. A part of $C0from the water column is incorporate into plants cell
structures, while a part of isideposited in the sediment, where it is reducedtdphdes.

/| 2YAARSNI 6t S RAFFSNBYOS Ay o0A23S20KSYAOL
{df 256 NBASND2ANR 6SNB 204SNPSR: 020K Ay O2
individual sulphur speciationsin both reservoirs the presence of psiyphdes in sediments
gl a NBOSIfSRd Ly GKS { dzZ S2s gvataNibtaradelpohallz 6 LINR 6 I ¢
oxidation of polgulptides to SG has occurred.

The studies were financlgl supported by grants Nainal Science Centre
0654/B/P01/2011
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Correlation of stable isotope composition of carbonate precipitated in the
water under different conditions
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| 2YLR&AAGAZ2Y 2 T & | yb&x obifreshacariibgatea)Piecipitated in the
6 GSNB 2F GKEFCHt RAAKAS OBR] 3 &2 NE°D gfwltersOlerb 2y 05 L
measured at different locations with different conditions of precipitation. For this study we
collected 3 types of carbonates (Cal@recipitate in the water: 1) suspended carbonate
precipitated h 4 sediment traps, 2 10 m below the surface in 3 lakes, @AC@precipitated
on porous plastic pads submerged in the water (surface water) at 7 locations with different
water flow rates (0 to 0.7 m/s), and 3) surface lake sediments (top ~40 cm) hottem of 3
lakes. Carbonates were collected in different seasons in period 202013. We also
measureda®*Cof CaC@F N2 Y LJ | &d valdes falt a d&abonates are generally in the

range from-10': (-@ :: HKAOK A& GeLAOFf F2NJ FNBaK o GSN
between 3types2 ¥ O NB 2 y I (i S &C valuesd foRaC@in £ séminent traps were
very uniform, with mean values fromy ®p =T dp2 showing stable conditions of

carbonateprecipitation in deep water. Difference betweeafi*G,c and d°C..,, of the CaC@

glra 0S06SSYy Hody YR o d¢p :coaditidny R prédipiiationyNarrowd NI A | €
NJ vy 3 8°C galies oCaCQ@of surface lake sediment in 3 lakes (mean valiiesy -h dp :':

to-pdn 0 aK26SR AAYACACHLING OD EISGH IORYRAL Aietyd2 2FYy |
values of CaC@ precipitated in surface waters showed variatiorfeom -Mm n 'z -n (i 2=
RSLWISYyRAYy3I 2y 20l iA2yaso ! (i *ovindigatd the2rfixing of £ 2 OF G A :
authigenicCaC@and detrital CaC@of mineral origin. This was also indicateda){Cvalues in

the same locationghat were much lower (1@ 30 pMC) comparing with other 5 locations (70

¢y n Lla'0owatuestof surface water showed seasonal fluctuatid®.9 to-pdy :: 00X GKATf S
i K 8°0 values ofCaC@ showed more significant fluctuation depending on miwoation.

D22 R 02 NNB@ ¢f Ga@fyom & Fediment traps with mean water temperature in

LISNA 2R 2F LINB OA LIRQivhlied ¢f watewah@aC@verd tséd oS eRtination

of temperature of carbonate precipitation. The best agreement of estimated with the
real/measured temperatwes at all deep waters/traps was obtained by the approachesfg

and Marshal[1].

The work was performed within the project with Plitvice National Park: Influence of
environmental and climate changes on the biologically induced calcite precipitatformnof
tufa and lake sediment at the Plitvice Lakes.

[1] Leng M. JMarshall J. D. Quaternary Science Review@@34)811¢831.
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Temperature dependence of oxygeand clumpedisotope fractionation in
travertines and tufas in the & 95c¢ temperature rarge
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Conventional carbonatevater oxygen sotope thermometry (e.g[1]) and the more
recently developed clumped isotope thermomet@] are widely used for the reconstruction
of paleotemperatures from a variety of carbonate materials. In spite of a large humber of
existing studies, there are stilsignificant uncertainties in bothd'®*0- and DO-based
temperature calibrations. For this reason there is a need to better understand the controls on
isotope fractionation especially on natural carbonates. In this study we analyzed oxygen,
carbon and clurped isotopes of a unique set of modern calcitic and aragonitic travertines, tufa
and cave deposits from natural springs and wells. Together these samples cover a temperature
N} y3S FNRY Travertide2samgescwer® collected close to the springs aoth f
downstream pools. Tufa samples were collected from karstic creeks and a cave. The majority
of our vent and pool travertines and tufa samples show a carbonai®er oxygen isotope
fractionation comparable to the one dfremaine et al[3] with some samfges showing even
higher fractionations. N significant difference between the values of the caleitter and
aragonitewater oxygen isotope fractionation could be observed. The data from the
travertines show a strong relationship with temperature adefine the regressio,;= (0.044
5 0.009 x 1¢F / T? + (0.20F 0.05). The mineralogy and precipitation rate do not appear to
significantly affect theD,~signature of carbonates, compared to the temperature effect and
the analytical error. The tufa sangd and three additional biogenic calcites show an excellent
fit with the travertine calibration, indicating that this regression can be used for other
carbonates as well. This work extends the calibration range of the clumped isotope
thermometer to travertne and tufa deposits in the temperature range frone @o 95c¢ /Our
results will help to improve the confidence in paleotemperature reconstructions not only from
travertines, but also from cave carbonates and diagenetic cements

This work was sponsore@ié (0 KS Wt y2a . 2ft&@&FA &aO0K2fl NAKALJ
Sciences, the Hungarian Scientific Research Fund (OTKA 101664), the SCIEX postdoctoral
Fellowship (ClumpIT; Nr:13.02) and the Qatar Carbonates and Carbon Storage Research
Centre, provided joitly by Qatar Petroleum, Shell, and Qatar Science & Technology Park.

[1] Kim ST, O'Neil JR5eochim. Cosmochim. Acta 61 (1997) 34&BII/5.
[2] Ghosh P. et al. Geochim. Cosmochim. A&t§2006)14391456.
[8] Tremaine D.M. et al. Geochim. Cosmochim. Acta 75 (2028B; 4950.

19

{


mailto:keles@geochem.hu

ESIR Isotope Wkshop XIlI, Zadar, 2015

Methanogenic biodegradation of lignite frorKonin mine, central Poland
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The main challenge of lignite biogasification is undersitagpdhe role of the organic
additives in the biogas production. In this work organic matter from lignite were fermented
under various, latcontrolled conditions using bacterial inoculum (groundwater from lignite
mine and methanogenic consortium from lakedsnents), mineral medium and various
supplemental components vital for microbial life. The main part of our laboratory wask w
geochemical analyses in substragieduct system (gases, solutions, solids).

Our results show that biogenic methare presentin groundwater fromKonin mine,
central PolandThus, methanogenesis is natural, recent process in lignite beds. Simulation and
especially enhancing of these natural processes under laboratory conditions are very difficult.
In longterm (up to 19 monthskxperiment in anoxic conditions methane production was
below the detection limit. General conclusion was that methanogenesis can be affected or
even inhibited by activity adulphate reducing bacteria.

In experiments with lignite inoculated with methanodenconsortium from lake
sediments and organic compounds such methanol, acetate, glucose, nutrient A, nutrient B, 160
samples of biogas were obtained. Volume of biogas samples varied from 8 to 555 ml.
Concentration of methane varied fromQd to 8593 %. Cacentration of carbon dioxide was in
the range from @1 to 32657 ® ¢ &H) value varied from702t0-6.6': ® ¢ KS,) 1 56/ |
value varied from-3966 to -2905:: ® ¢ KRQCON value ranged from55.16:: to
surprisingly high valuef 44.98': .

Generally, biogas emission varied with time and deehoh the availabity of carbon
sources in the solution. Various carbon compounds, including céasbaring nutrients, could
0S RSINIRSR o0& YAONR2NHIyAaYad gAGK REXHPFSNBY
methane and carbon dioxide and suggests mixing of gasesdifferent carbon sources along
AyOdzo | GA2y ® | y RSN varigfiehAis/ éven andre difficdt, becaude rhany
substrates contain often exchangeable hydrogen (e.g. water, lignite, elements of nutrients).
Glucose, acetate and methanol signifidgnincreased biogas production. Biodegradation of
these organic compounds influenced isotopic composition of carbon in methane and carbon
dioxide. Simultaneousadditional compounds, nutrient A and nutrient B, were not a source
of organic carbon to metime formation, but their presence banagnified biogas production.
1Bccr | YaRCO) values combined allowed to state that the dominant methanogenesis
pathway in experiments was acetate fermentation.

The main achievement of this work is identification of experimental series in which
methanogenic decomposition of lignite took place (components: lignite, glucose, nutrient A,
nutrient B). Comparative analysis of the efficiency of methane production from lignite and
agricultural wastes showed that potential of methane production from ligniges one order
lower than from agricultural wastes.
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Geochemical and isotopic characterization of coalbed gases in active
excavation fields at Preloge and Pesje (Velenje Basin) mining areas
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Coalbed gases in excavation fields of mining areas in the Velenje coal basin have been
subjected to geochemical and isotopic momitg since the year 2000, with the aim of
obtaining better insights into the origin of coalbed gases. Results from active excavation fields
in the mining areas Pesje and Preloge in the year 2013 and 2014 are presented in this study.
Composition and isotopi composition of coalbed gases were determined with methods
utilizing mass spectrometry. The chemical and isotopic compositions of coalbed gases in the
Velenje Basin vary and depend on the composition of the source of coalbed gas before
excavation, advaneeent of the working face, depth of the longwall face, pnéning activity
and newly mined activity. The basic gas components determined in excavation fiel@&are
and methane. The isotopic composition of deuterium in methane has been determined and
usedto characterize the origin of methane. The isotopic compositions of carbon and hydrogen
in methane in the excavation fields show its biogenic origin, while a high Carbon Dioxide
Methane Index indicates the bacterial and endogenic origi6@Qf
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Stages dburanium mineralization in the Kol&Karelian region(Russia) SmNd,
Rb-Sr and UPb data
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Processes of uranium mineralization are typically multistage, complicating the
investigation and revealing of their elation and suggests the involvement of isotepe
geochronological studies. Metasomatic uranio@aring rocks of South Pechenga zone and
Litsa district of the Kola Peninsula and Ozernoe area of the-FatlaKuolayarvi zone of the
Northern Karelia (Russiagave been studied by Sidd, RbSr and WPb methods. The obtained
SmNd mineral ages are within 1886L750 Ma, which is responsible for the manifestation of
metasomatic processes at the regressive stage of regional metamorphism of the Baltic Shield
and fully justify the assumption of [1] on the formation of-E@Au-U deposits after the peak
of Svecofennian metamorphism. &b data define the lower age limit for metasomatic
LINPOSaasSa G mTton § nn al-Spsyfteniof bdtitenhicabiiBes G S Y LIS NI
isochrones indicates that during growth of uranium minerals the temperature did not rise
above300opn c/ & ! OKIy3aS 27F {KS“NIKNG ffomDA1032 A a2 i2 L
Fd medydp DF G2 ndpmnaHu G wmddrvpluedDftord +112yfeR4 (0 Kdza = @
indicates mantle origin of fluid flow and lack of significant interaction with crustal rocks at
1.89Ga with the subsequent contamination of fluid by crustal material to 1.75 Ga. Variations
of initial strontium ratio §'Srf°Sr)| characteristic for fluicaturated orebearing
metasomatites [2]from low (0.7027) to high (0.7156) also indicate a significant interaction of
metasomatizing fluid with crustal rocks.-Rb rutile age of ordévearing albitites from the

Ozermmoe areais 165 p y al GKAOK |ff2g¢ga SaldAvYlidAy3a GKS |
since the known closure temperature forRb rutile system is about 400npn c/ ® / KSYA Ol
RFGAYT 2F dzNI YAYA(GS 3 DSoNYYYySISA2F IMBETAEZ owp ad

are also known for uranium mineralization in other parts of the Kola Penifi8ul@hus, the

isotopic systems showed the twsiage formation of ordbearing metasomatites in the Kela
Karelian region, which were associated with mantle fluid that was coint@ed by crustal

material with time.

The work was supported by RFBR gran03400443.

[1] Vanhanen E. Geological Survey of Finland. Bulletif{ZZ%#)229 p.

[2] Glebovitsky V., Bushmin S., Bogomolov E. et al. Doklady of Earth Sciente&2@48)
61-65.

B3] SSNRPQ [@® 5200SdzNJ RS Q! YADBSNEAGS | SYNE t2AYyO0
le 24 juin 2011. Nancy. Fran¢2011)166 p.
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+ | NA | (0 R*S(SGh) artiFulphate content in water from precipitation to
groundwater drainage in Tylicz area (Beskispuntains, SW Poland)
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The area of Tylicz, located in Poprad River Valley, a part of the Polish Carpathians Massif
(Beskidy Mountainjsis a particularly important region as a place of exploitation and bottling of
therapeutic, mineral and fresh groundwater, where groundwater exploitation have been
started in the mid '70s last centuridydrochemical and hydrodynamical processes of forming
groundwater resources ahis area,relations betweenfresh and medicinalgroundvater and
water pumping impactre still the subject of discussioithe main goal of this study was to
explain the relationship between surface water, fresh and medicinal rgiwater,
precipitation and infiltration water based on selected research ground observations using
chemical and isotopic analysis.

Sulphur isotopic ratio of dissolvedulptate ionsd**YSQ?) and sulphate contentwere
measuredin surface water from Muszyna River, groundwater from two weldVéR; fresh
HCQ-NaCaMg type water and R/l ¢ medicinal mineral HC&Na type water), infiltration
(from lysimeter) and precipitation wateGamples were collected from April 200 October
2014 in monthly intervals and analyzed using HPLC Waters (ions content) and Mass
Spectrometer Thermo Scientific Delta V Advantagd’SQ?)). The results showed
considerable differencedn sulphate isotopic composition in studied water suggesting its
strong chemical and isotopic transformation from recharge by precipitation, through
infiltration and flow, to surface and groundwater drainagilptate contents and **S(S@'}
values variedrom < 0.01 t02.30 mg/l and from 2.81t0595 Ay LINBOALMA Gl GA2Y > 7T
421 mg/l and from4.77t030.80: Ay AYFALGNI GA2Y 6FGSNE-FNRBY wmn
1149to-n dow:': Ay &adz2NFIF OS 461 iSNE FTMNBRMBtod53@tnAd2 pndH
groundwater from well PVia, from 42.70 to 78.61 mg/l and frorl7.68 to -16.4%: A Y
groundwater from well FVII respectively. Observed temporal variation 31S(S@' j in water
from RVII and AVa wells suggest the existence of different flow systems and intensification of
groundwater mixing processes in autumn season. Wide range *t8(S@'} values in
infiltration water probably indicates very intensivéobhemical processes in unsaturated zone
with great significance of microbiologicallphate reduction.

This work was financigsupported by Multivita, Department of General Hydrogeology

(1017/S/ING/14) andDepartment of Applied Geology and Geochenyis2188/M/ING/14,
1017/S/ING/14) in the University of Wroclaw.
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Deposition and sources of sedimentary organic matter in the Neretva deltaic
plain and coastal area: its relation to the sediment surface properties

SonjaLojert, IrenaJuring, lvanSond?
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The deposition and distribution of sedimentary organic matter (SOM) in surface
sediments of the Neretva River in the delta and the adjacent coastal region were investigated.
These processes were studied in relation to the sedimlegical characteristics of the
deposits and their surface physichemical properties, i.e. specific surface area (S®4) a
cation exchange capacity (CEC). The concentration of sedimentary organic matter and its C and
b adlofsS AazilZLia O YR avereBeternindd2Tyie sources (terrestrial vs.
YENRYSO 2F ha 6SNB SaidaYl i $Q,vdides of fie sedimémtsE A y 3 Y 2
and estimated endanembers.

The presence of the seawater intrusion in the deltaic section of the river indicates that
SOM in the watercourse originates from mixing of marine and H#degne particulate OM. The
mixing model revealedhat the fraction of terrestrial organic matter varied from up to 80 % in
the river and decreased to about 60 % in the sea at the river mouth. The spatial distribution of
organic matter content (TOC) in the coastal sea illustrates the reduction of riieflnence
towards the open sea, despite the relatively uniform granulometric composition of the surface
aSRAYSyliad ¢KS adGNRy3 yS3lt APSval@e ads ldk dfA 2y 0 S
correlation with sedimentological parameters, such as clayaniSSA or CEC, clearly points
toward the input of the riveiborne *Gdepleted terrestrial organic matter as the dominant
source of marine sedimentary,@ . | & S R®CaluesioKT®C it was estimated that the
fraction of terrestrial component inhe marine SOM decreases from about 35 % in the area at
the river mouth to about 6 % at the furthermost sampling sites. No statistically significant
correlation between TOC and SSA was found nor in the river, neither in the marine sediments.
The TOC:SSA iz in the river sediments and related wetlands and lakes, as well as at most
marine sites, exceed the monolayer equivalent values. This implies that the sorption of organic
matter is unlikely as a predominant mechanism of its transport and preservation; a
considerable fraction of organic matter must be present in discrete particles, such as plant
debris, while leaching of soils contributes only a minor fraction of OM. This is also confirmed
o0& (KS & S'TareyidtheNdlta area, which are caesily lower than those of
soils along the eastern Adriatic coast.
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Isotopic and palynological signatures of the paleoclimatic caiuiis of peat
bog from the polar regiongouth-western Spitsbergen)
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In the recent years, global warming and climate changes issue is morenarel
popular. Wetlands and peat bogs studies can be helpful to follow tempo of changes. Bogs from
polar regions give information about paleoclimatic past periods thanks to their specific and
unique forming conditions. In the studies of paleoclimatic ctod$ reconstruction, carbon
Aaz2id2 LA 0% sré ey Enfoitantd Thanks to isotopic analyses, it is possible to follow
climate changes and important environmental episodes. Complementary to geochemical
studies, palynological analyses of bog pesfiare very useful.

Analyses were carried out on bog profiles gathered in Hornsund located in the-south
western part of Spitsbergen (Norwegian Svalbard archipelago, Arctic Ocean). For the analyses
three profiles were selected: two located near the sea@iI2) and one (T4) located near the
mountain range.

72 peat samplegevery two centimeters) weretaken for paynological and isotopic
analyses

All stable isotope analyses were carried out using anlirdf vacuum preparation
technique. Fompalynologichanalysessampleswere treated with30 % perchlorate and then
maceratedwith Erdtmar@ acetolysis Frequency ofpollen material was variable hence the
total sumfluctuated in the range frons0 to 300pollengrains of treesshrubs ancherbaceous
plants POLPAL palynological software was used to create the percentage pollen diagram and
histogram.

The isotopic composition varied froa28.0 t0-23.8': = ¥ 8®5vt0-16.3: | Y R
from-29.2 t0-22.6: FT@Alle T1, T2 and T4espectively

Palynological amh isotopic data show temperature fluctuahs in profiles. Glder and
warmer periodswere found but the deeper into profile the lower average temperatuwas
obtained.
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Gammaspectrometric determination of radionuclides in soil
Safija Herend® D2 NR I yw | a/SERIEaZdvkD

Faculty of Science, Department of Chemistry, University of Sar&avajevo,
Bosnia and Herzegovina
*Federal Police AdministratipBarajevoBosnia and Herzmvina

islamovic.safija@gmail.com

Ability to predict consequences of accidental release of radionuclides depends mainly on
the level of understanding of the mechanisms involved in the interaction of radlmes with
different components of agricultural and natural ecosystems and their shaping into models of
assessment.

This study is basedspecificallyon timelimited contamination and is the first step,
followed by the effect of different concentrationsf @ontaminants on the development of
plant species that is planted in soil contamination.

¢KS SELISNAYSy(G dzaSR ¢6KSIFG ONRLBAXI &aSSRa
Category €l. After graduating from the early stages of the vegetative period, sanpfe
earth, roots and abovwground parts of plants were measured from the vertical coaxial HPGe
POPRTOP detector type producer ORTEC model GEM 30P4 with relative effictdr36,%.

The results show that th&%U activity in the soil increases in progiam to the addition
of higher concentrations ahe contaminanturanyl acetate. & *“*K activity was lowerthan the
38 activity dueto permeation and chemical composition of the soil. Based on these results it
can be concluded that the plant in the pess of selpreservationperforms a selection of
macro and trace elements from the soil, takesthe most necessary elements for optimal
development.

26

[N

w


mailto:islamovic.safija@gmail.com

ESIR Isotope Wkshop XIlI, Zadar, 2015

Carbon, hydrogen andsulphur isotopic analysi¢o trace migrationof natural
gas in the enhanced gascovery system
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One of the first CCS (Carbon Captund Storage) installation based on the EGR
(Enhanced Gas Recovery) in Europe works in smeritral Poland. This gave an opportunity to
gather experience in the development of CCS on an industrial scale. Due to the small size of
the deposit it can stilbe a great research opportunity to develop Enhanced Gas Recovery and
all processes associated with injection of ,C&nd HS are possible to observe in the
experimental short time scale.

Isotopic analysis of injected and exploited gaiseapotential toolto observe migration
in the deposit. These studies, carried out since 2009, showed that the gases in the deposit are
a complex system with a wide variation in the isotopic composition. Variations of the carbon,
hydrogen and sulphur isotopic compositoilepend on several physiethemical factors
strictly connected with injection and exploitation processes.

Carbon and hydrogen stable isotopic composition from methane was determined by
manually preparation of gas samples on vacuum lines. Methane was segédram other
hydrocarbon gases and €8y meansof cryogenic purification using molecular sieves, a dry
ice/ethanol mixture, and liquid nitrogen. The methane passed through a copper oxide furnace
(850 c ), where it was completely combusted to £and HO, which were then separated
cryogenically. kD was reduced with zinc. Carbon stable isotopic composition of methane was
analyzed ofline on dual inlet system (Finnigan MAT delta E IRMS) and hydrogen stable isotope
composition of methane was analyzed -tffe on Delta V Advantage IRMS. Carbon stable
isotopic composition from carbon dioxide was determined by online measurements on mass
spectrometer Europa 200 with trace gas preparation module ANCA TG. Sulphur stable isotopic
composition from hydrogen sulpé was determined by online measurements on mass
spectrometer Europa 200 with ANCA SL separation module for solid and liquid samples.

Isotopic composition of carbon in methane £92) varied from-46.93 to -17.y T .
(average35H H :: 0 | Yy R A #iéniohydiogen @B3Y injhat methane varied from

-1593 t0-85H :: 6 | @IANI: F&topic composition of carbon in carbon dioxidex(n
88) varied from-23.33 to-3mM :: OI-BEPI:FS P LA2G2LIAO O2YLRAAGA
hydrogen sulphide (s 13) varied from 26to7c p :: ol HGNEHAS LI GAIE YR

variations in stable isotopic ratios in methane, carbon dioxide and hydregrhide show
that the system is very dynamic. Namely, the carbon, hydrogen and sulphur isotopic ratios
show that the gases movement is marked by the lowest isotopic ratios.

The studies are supported by the owner of the deposit and Lower Silesian Marshal
5SLI NIYSyidiz LINRB2SOi a 9 ¢ GriNBuedeyt Szhd infovativek 5 & 0 dzR
development of the regio’, Operational Programme Human Capital and also COST Action
Number ES0806 Stable Isotopes in BiospifdéreosphereEarth System Research (SIBAE).
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The effect of norcarbonate soil components on the measured isotopic
composition of carbonate
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When the carbonate component of soil or other types of samples is not separable, the
stable isotopic composition (C and O)aafrbonate is determined on the bulk sample. It is a
common practice that after prereatment of samples (removal of organic matter; drying),
carbon dioxide is liberated by addition of phosphoric acid to an aliquot of sample in vacuum.
Theoretically 1006 0f the C content of the carbonate phase is released, while 2/3 of the O is
released,and 1/3 remains in water formed during the ae@rbonate reaction. The effect of
isotope fractionation between the liberated O and O in water is eliminated by application
laboratory standards treated in the same way as the samples. Since clay minerals may contain
some inerlayer water even after drying, this water may alter the oxygen isotope fractionation,

YR & I O2yaSsl dzS y®Salde of th&ddibdnéeS Y SI & dzZNBR ¢
To check the possible effect of soil components other than carbonate on the measured
1% | y"®Rvalues of carbonate phases a series of measurements have been carried out on

mixtures of clay minerals, quartz and calcite. Since, if there is any effect, it is expected to be

caused by clay minerals and not by quartz, the first series of measuremestaosamplished

on mixtures of different ratiosf clay minerals and calcite. Four different types of natural clays

were used: montmorillonite, Geontmorillonite, illite and bentonite. The calcite content

varied from 50% to 90% and not any effect on thmeasured stable isotopic composition was

observed. In the second series mixtures of clay, quartz and calcite were used with calcite

content varying from 20 to2: ® Ly GKS OF &S 2F O NF@wiluey2 aKA T
was observed. In the case ofygen a positive shift of 03 ¢0.5: ¢l a 20aSNIBSR Ay
Y S| & dZRB/Rlues at b calcite content, but at highealcite contents no shift was found.
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Keynote lecture

Speleothems as archives of Quaternary palaeoenvironmental changes in
Croatian karst; isotopic approach
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Zadar, Croatia

msuric@unizd.hr

Speleothems, as secondary carbonate depogiecipitated within the caves, record
series of data related to the changes in the atmosphere, biosphere, hydrosphere and
lithosphere during their deposition. Reconstruction of many of those environmental changes is
oFaSR 2y aLIft S2 (K ®Bnsaparticlady2oi theidkethpo@Rvariai®ris ABdth
stable and radioactive isotopes are used to provide insight into past events either for
chronostratigraphic purposes {th series‘C), for the interpretation of varying temperature
and rainfall compas i A2%A X 64 50T F2NJ (G(KS JFEHSMEIsiAzy OK
palaeothermometer (‘clumped isotopesk ® SAb Speleothems stand out among other
archives, e.g. ice cores, deep sea cores, lake sediments etc., due to their: i) very precise
chronology; ii) highresolution proxy records; iii) geographical distribution in regions omitted
by ice and marine cores; iv) precipitation reflecting mean annual climate conditions; v) cave
environment well protected from exogenic impacts; vi) simplicity of preservationufmred
studies, etc. However, there are still some weaknesses of the dating methods (unknown initial
1C activity or presence of initidd K0 X | yR 2F I NEWz 1o @sighiB el 0 A f Al @
to their dependence of many different variables. Nevertheless, isctugsed speleothem
studies are worldwide accepted and Croatia, with its classical Dinaric karst and thousands of
caves, offei  SEIldzA A GS LR GSYGALf F2NJ adzOK NBaASI NDKSa
were used for the reconstruction of the palaeoenvironments above and belovlesea Ten
submerged caves (18 speleothems) have been encompassed into thevetaeconstructin,
while 15 subaerial caves (>30 speleothems) have undergone researches aimed to the
reconstructions of the palaeoclimate changes. In order to provide insight into contemporary
geochemical settings and hydrogeological behaviour of the- i dripwater,and modern
carbonate deposition, recent studies are complemented with thorough monitoring program.

In spite of relatively small surfaeeea Croatia occupies important geographical position
in terms of distribution of the air masses between continerffalrope and Mediterranean.
Thus, the main objectives of these researches are evaluation of dominant influences
throughout the Quaternary and estimation of the resulting climate and overall environmental
settings which should be starting point for the prdjeas of the changes to come.
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Last Glacial palaeotemperatures: A new proxy provided by oxygen isotopic
signature of earthworm calcite granules in loess context
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Earthworm calcite granules are composedriddmboedric calcite crystals, organized in a
radial crystalline structure. These granules are secreted by various earthworm species, mostly
Lumbricus terrestrignd Lumbricus rubellusand are excreted at the surface and in the soil
upper part. As biogeni carbonate is produced in equilibrium with its environment, calcite
granule d®*0-VPDB composition is assumed to derive from soil water isotopic composition
buffered by the mean soil temperature. In this study, we explored, for the first time, the
potential of this new bidndicator as a climatic proxy for temperature. We extracte@
earthworm granules from eleven samples extracted from three tundra gleys and two brown
soil horizons from the Nussloch sequence P8 previously dated between 45 and 23 ka- This 17
m-thick loess profile is considered as one of the most complete recoteof.ast Glacial in
Western Europe and is chronologically well characterisdfO measurements were
performed on each granule and duplicated or triplicated when possible. Throughout the
studied sectiond®0-VPDB values range fro4.8to-n @ :: F2NJ Gdzy RNJI- 3t Se& f |
M T 0 @io2: F2NJ 02NBIf 0 NRnfitgtivexinatic padameite?s frahStyeS NI G S |j
granulesd*®*0-VPDBrecord, we first estimated thel'®*0-VSMOW of meteoric water from
modern values corrected with paleecords data. We also considered that, in permafrost
environment, ground temperature is generallyc / & NY¥SNJ G KFy AN GSYLIS!
earthworms are inactive during the winter period (from October to April). We thus estimated a
YSEY Fyydzcf FANI ©3YIHEWI iS5 AT SWE G RA Lt g1 NY &
period in Nussloch. Thislue is in agreement with the few other reconstructiogenerated
from different proxies in Western Europe (diatom assemblages, coleopteran, botanical
remains). This original preliminary study highlights both the potential of earthworm calcite
granule d®®*0-VPDB measurements as proxy for absolute mean air temperature during the
warm season of Last Glacial interstadials in continental environments as well as the first
estimate for the Rhine Valley.
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Stable isotope palaeoclimatology using speleothems:ragress report from
the Alps
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christoph.spoetl@uibk.ac.at

The stable isotopes of O, H and C are among the most widely used proxies in
palaeoclimate research, exemplified by the long, continuous records fromidtigide ice
cores and the deep sea. In the last two decades speleothems have been recognised as a key
climate archive in midto low-latitude continental settings and increasingly complete and
detailed stable isotope records of millennial and shorter time schése been published in
recent years. In contrast to many other archives the chronology of speleothem records is
tightly anchored by higiprecision?**Th-dates. This presentation provides a concise overview
of recent and orgoing research by the Innsbrucku&ernary Research Group focussing on
caves in the Alps. Highlights include a nearly complete O isotope stack covering the last glacial
period including the Last Glacial Maximum, detailed insights into Dans@eschger cycles
mimicking those identifiedni Greenland ice cores, a record of Termination Il showing
centennialscale events, and the first quantification of temperature changes across the
Younger Dryas based on both calcite and flo@usion stable isotopes.
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Recently forming stalagmites frofNEHungary as recorders of regional
climate conditions
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Actively forming stalagmites were collected from the Baradla CaveiiNigary. The
cave entrance is situated in a forested area, theaysstretches between 300 artb0 m a.s.l.
in the host rock which is the lagoon facies Triassic (Ladinian) Wetterstein Limestone. The cave
0 SYLISNI (dzNB 6| & / 2094 Thegamnial precipitation in 2013 was 723 mm,
dominated by rain fallingniearly summer. Two stalagmitegere collectedfrom the collection
site cca. 1100 m from the main entrance. The thickness of the overlying rocks is about 150
Along with temperatureneasurementdripwater samples were collected and their H and O
isotope compositions determinedi (5 -cfc dm ® @ ::1°0 FROpm dwy =8)ZThe/
two stalagmites (~5 and ~7 cm in height) are composed mainly of columnar calcite and show
well developed seasonal lamination. Based ‘8@ activity measurements arfitting to the
Northern Hemispher atmospheric“C bomb-peak curve (1958 2000),the couplets of dark
light laminae represent annual growth layers and hence could be used for the establishment of
agedepth models. Lamina thickness was determined in thin sections under optical
microscope.Trace element and stable C and O isotope compositions were determined on the
carbonate using IGRIS and continuous flow IRMS techniques. C isotope compositions showed
significant fluctuationg-11to-y :: 0 AY O2NNBALRYRSYOS wdlask I YAYL
g A G'RG1M0 correlations, indicating that enhanced degassing caused faster growth and
stronger kinetic fractionation. Mg and Sr contents do not vary in line with the C isotope
compositions, suggesting that prior calcite precipitation did natyph significant role. The O
isotope compositions range fronB.7 to-c ®p :: GgAGK y2 FLII NByd aeads
isotope compositions were correlated with local temperature and precipitation data, but no
systematic relationship was detected. On thiner hand, the C isotope data yielded a good
negative relationship with precipitatiaqqevaporation (lBE) values obtained for the region of
the Baradla Cave from the Y0Century Reanalysis database of the NOAA (U.S. National
Oceanic and Atmospheric Adminetion), which represents the net water budget. The data
were compared with other stable isotope records of recently forming European stalagmites
that indicated good correspondence. Hence, the stalagmite records obtained for the Baradla
Cave were not onlgetermined by sitespecific processes but can be regarded also as climate
proxies for a wider region. Interestingly, the data showed pronounced relationships with large
scale synoptic meteorological systems of the Atlantic region that will be presented.

The study was financially supported by the Hungarian Research Fund (project No. OTKA
bY mMnmccnoO | yRLPAER7201IDSY RNt SG ¢ 6
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Temperature and humidity changes at the beginning of the last interglacial
reflected by combined H and O isotope composii®of inclusionhosted water
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Inclusionhosted water may provide direct information on the isotopic composition of the
dripwater from which cave deposits formed. We have developed a techriigge | yI f 84S 15 |
180 values in inclusiehosted waters using a Los Gatos Ltd. laser spectrometer {P¥dlfand
a preparation lind1]. The method applied here is slightly modified to conduct vacuum crushing
in helium flow to reduce the possibility of,BFCaC®@ oxygen isotope exchange during the
SEGNI OliaAz2yd ¢KS % @ata\werd keStéd by dnalysiry reteytliR forming
stalagmites where dripwater compositions are known and calcite samples whose isotopic
compositions had been determined bdependent mass spectrometric measurements. The
technique was applied to study inclusion water compositions in a double stalagmite that covers a
large part of the period of the last interglacial. The stalagmite actually comprises two columns
that grow bedile each other and show strikingly similar internal textures. U/Th age dating
revealed that the stalagmite formation started at about 127.4 ky BP and ended at about 110.1 ky
BP with a hiatus. The studied stalagmite section was dated by 7 U/Th age datis, all
stratigraphic order. An agdepth model was established using the StalAge progi2inThe
stalagmite columns were correlated using textural characteristics and analysed for C and O
isotope compositions of the calcite as well as H and O isotope cotopgsdf inclusiornosted
water. The calcite C and O isotope compositions decrease and increase, respectively, with time,
indicating development of warm and humid climate at about 120 ky, then drying and warming at
about 116¢ 118 ky, and a strong coolirgfter 116 ky. This scheme is similar to the climate
evolution suggested by other records. H and O isotope compositions of inchasted water,
however, indicate additional effects. The 120 ky climate optimum and the cooling at 116 ky is
clearly reflectel by both records, but between 127 and 124dg K Sy G KS¥ OF {f@A G S
values show fluctuationg 6 2 (i K I Y R%@,\values show strong negative excursions. The
negative shifts can be well correlated with Mediterranean and North Atlantic records.
Compilation of highresolution records revealed that a sudden cooling event in the North Atlantic
was associated with a warm and humid event in the Mediterranean. These data may point to the
change in meteorological circulation regime during the last rgigeial with stronger
Mediterranean influence in the early part and a domination of Atlantic moisture transport to the
Carpathian Basin in the middle to the late period of the interglacial.

The study was financially supported by the Hungarian Researah (Btoject No. OTKA
/'Y yncecwm FYR he¢Y! bY mamccecnO | yR22I2KSE. a¢! a[ SYR!

[1] CzupponGy, RamsayRRE.  mi HBeyhényA GwalaniLG RogersK, EvesA, Pappl,
Palcsu, BerkesM, DownesPJMineralogy and Petrology 142014)759-775.
[2] ScholD,HoffmanD L.Quaternary Geochronology(@011)369-382.
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Stable isotope records of the speleothems from the eastern Adriatic islands
caves

Nina[ 2 y’'6Mirldth BarMatthew?, Avner Ayaloft  a | O, SafjalBedre

'Department of Geography, Center for Karst and Coastal ResearchegsithiveZadar,
Zadar, Croatia
’Geological Survey of Israel, Jerusalem, Israel
*Department of Geography, Faculty of Science, University of Zagreb, Zagreb, Croatia

nloncar@unizd.hr

There are many systematic studiesstable isotopes in speleothemused to get proxy
records of past climate changes in the Mediterranean region, as well as in Europe. Croatia
encompasses a large part of Eastern Adriatic region and therefore has an important role in
understanding thepalecenvironmental changes in the Adriatic and Mediterranean region.
Despite that factthere are not many investigns on reconstructing the pabclimate and
paleoenvironmental changes using the speleothem records in Croatia. Here we present the
results ofstable isotope variationin speleothemsollected¥ N2 Y { G4 N} Oyl LIS6sx f 2 OF
otok Islandin the central partof the Croatian Adriaticanda I f I OLMR ¥Rl + &t BS OLIA €
cave,located onMljet Islandin southernpart of the Croatian AdriatidHigh resolution oxygen
and carbon isotopic record of-Uh dated stalagmiteprovided an insight to Holocene period
from 9.8 to 1.5 ka along with interruptions in growth. Stable isotope measurements conducted
2y alLIStS20KSY adzmal YL Sax NBGSIt SR HoNddj dzSy d  F¢
11%C values exressed in a number of peak values. Periods of relatively rapid growth are
aa20AFGSR ¢ A UK INBE valies @idHblécené @indatelis characterized by
fluctuations between relatively wet and relatively dry conditions. The general trend of
Ay ONXB P& Aly & and reduced growth rate in Late Holocene indicates warming trend
and/or the occurrence of dry climatic conditions in the paleoenvironment of the eastern
Il RNAFGAOD Ly FRRAGAZY &ath LiydGvaesndidaté aitSaign 2 ¥ KA 3
of wet and dry periods that are characteristic for late Holocene speleothems from Europe and

the eastern Mediterranean.
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Late Glacial to Early Holocene climate change recorded by catigonite
and calcite speleothems in an innaipine dry valley Yinschgau, northern

Italy)
Gabriella KoltdE / K NA &*{iHailOKerd LJI G €

YInstitute of Geology, University of Innsbruck, Innsbruck, Austria
School of Human Settlemeand Civil Engineerinfj'an Jiaotong University, Xi'an
Shaanxi, PRhina

gabriella.koltai@uibk.ac.at

The Vinschgau is an inneralpine valley in the Southern Alps. The area is characterized by
anomabusly low precipitation today, but local climate archives (including ddlane fans,
speleothems) suggest that periods of a distinctly more humid climate occurred during the Late
Glacial and the Early Holocene. The region is built up by metamorphicaluatecterised by a
high degree of tectonic deformation. Although karst is not known in the Vinschgau, €alcite
aragonite flowstones are deposited from the saturated groundwater along the Saaihg
mountain slope as a result of strong evaporation [1hchive calcitearagonite and calcite
flowstones were analysed by various petrographic methods in order to identify fabrics and
diagenetic alteration features (replacement of aragonite by calcite). In addition to stable
carbon and oxygen isotope measuremgnhighresolution Useries dating was performed.
t NBftAYAYFINE RIFIGF dK2g¢g GKIG Ft26ai2yS RSLIRAAGAZ2)
and that these speleothems provide a local climate record of decadal to annual resolution.
Even though petrogphic analyses of calciaragonite speleothems revealed the presence of
secondary calcite, U/Th analyses of the successive layers yielded ages in stratigraphic order,
providing strong evidence that any mineralogical alteration occurred very early anih \\ats
than a few decades of deposition. The stable analyses of most samplesasktrang ce
g NRFGA2yY o3 GRS idplying kinetic isotope fractionation during carbonate
LINBOA LA | M2 yode (MK L2 f @ Y2NLIKa akKz2ga aArAayArATFAiaolyi
changing hydrological conditions. Although local factors, sscstrang evaporation, amplified
GKS LINAYINE OfAYFGS aAaayl G dzNB O pateyhdad &ttt dz & LIS £
isotope records in the greater alpine realm, such as the ostracod record from Ammersee in
southern Germany [2].

[1] (LA Gt /= pryviEaNgnd2\dohgStaffe FJ. Journal of Sedimentary Research
72(2002)793-808.

[2] von Grafenstein U, Erlenkeuser H, Brauer A, Jouzel J, Johnsen SJ. Sci€hé8%84
1657-1657.
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Tsunami deposits record past climates

[ KNRA & i 2 LK SC IS YaRSdh AfidP CIAL Y e2 A4 C2 dzNB f

[ F0O2NFG2ANB RS DS2ft23ASS /bw{ZX !awpHTCZX |

clecuyer@uniptyonl.fr

Earthquakes or explosive eruptions generate tsunami waves at the origin of thick and
chaotic coastal sediments. These commonly fossiliferous deposits are formed instantaneously
at the historical or geological timescale and therefore have themital to provide snapshot
records of past climates. In Crete, near the city of Palaikastro, crops out a 1 to 9 m thick
sedimentary layer deposited by huge tsunami waves of about 10 m high. The presence of
volcanic ash, the geometry, the archaeological &gwnal contents of the sedimentary deposit
along with radiocarbon dating converge altogether for interpreting this tsunamite as coeval
with the Minoan Santorini (Thera) eruption 3,350 years BP. During its drawback, the
devastating tsunami wave has depesi large rocky blocks and a muddy matrix containing
mollusc shells dredged from the seabed as well as cattle skeletal remains and various artefacts
(e.g. ceramic sherds, wall plaster) belonging to the contemporaneous Minoan civilization.
Oxygen isotope nasurements of both marine mollusc shells and terrestrial vertebrate teeth
YR 062ySa NB@SFItSR GKFG &SI adz2NFFOS FyR AN i
y2glRIFead ¢KAAa NBadzZ G O2YLI NBa gAGK (GKS wHodp ¢
accordingli 2 0 2 (i K 0 valués\6iRGreenland ice cores. Investigation of seasonality
through incremental sampling of marine gastropods and bovid teeth suggest that the summers
GSNBE Fa ¢FN¥Y |a G2RF& o6Hc c/ 0 GKAfad codAyidSNE
AyaiSIR 2F MH ¢/ ® LF (GKS SIFIadSNYy aSRAGSNNIyStHy
Holocene, the tsunami produced by the explosion of the Santorini volcano largely contributed
to the fall of the Minoan civilization.
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Cave sediments as tima capsule: The Aeneolithic anchly Bronze inPoiana
Rus®Mts. (Romania)

Alexandra Giurgiy Ferenc Forrdy L 2 |y, Cistiayl Holhda

'5SLI NI YSy 2 TBolyaDUsietsid/ ThNapoca, Brar8al
’DevaMuseum of Dacian and Roman Civilization, DesaydRia

alexamihaela.giurgiu@gmail.com

The investigation of archaeological sites has revealed important information about the
life of ancient people andontinues to be an attractive research area. In Romania the interest
is generally focused on potsherds, tools or other objects. Still, the study of the sediments is
important as they may contain other elements (e.g. charcoal, pollen, particular minerals)
which are useful for radiocarbon dating and describing the environment in which the people
have lived. The aim of our research is to analyze the sediments from an archaeological site
tf20FGSR Ay GKS /SNARU2NJ /I @S ¥ NP e éx@vatioyf has w dza ON
revealed a 39 cm thick sediment profile containing ceramics and hearths. Using the potsherd
information and by comparison with the equivalent cultures from adjacent regions, the
archaeologists distinguished three cultural groups thaéiainited the cave and estimated their
F3Sa Fa F2ftt26ayY ¢dNRIFU oI NRdzyR nupn ./ 0 FYyR
Aeneolithic period and the Wietenberg culture (around 1575 BC) placed at the beginning of
the Bronze Age. We have collected 7 malegical samples, 8 charcoal fragments for stable
carbon isotope analysis and 3 charcoal sample&'@dating (awaitingor the results). Quartz,

OFNb2Yyl iS4y KeRNRE&f I LI GAGSE Ofreée YaySmrta |yR

t

values rangdrom -7.63': to-1.76: ® | & aK2gy o6& (GKS A&a202LAO LI

characterized by a shift toward a drier climate followed by a wet period towards the end which
extends to the Early Bronze Age. The results are similar to those from the POltirsta

6! a0dzyaN /[ @S w2YFLYALOoOd [/ 202FSyA OdzZ G§dz2NB A a
Romania and the favourable climate may have contributed to the success of this population,

but further research on this subject needs to be carried out andicoed by other results.

A. Giurgiu is thankful for the financial support from the project
POSDRU/159/1.5/S/132400.
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Stable isotopes in tree rings from Southern Poland and Eastern Carpathian:
temporal stability of climatic signal versus pollution essions

{ Ol ¢ 2PaweNdykBarbaraSensulafnnaPazdur

Silesian University of Technology, Institute of Phys@msnter for Science and Education
Gliwice, Poland

slawomira.pawelczyk@polsl.pl

Trees are interactive monitor of environmeriBecauseof their prevalenceand the
relative ease of dating, tree ringsseem to be an excellentarchive of past climatic and
environmental changeTree growth, photosynthesis, anthe degree of carbon and oxygen
isotope fractionation as preserved in the tree ringsinfluenced by defined climatic conditions
like temperature, precipitation, humidity, light intensity and change in soil moistls@topic
measurements in tree rings can be very useful in reconstructing past climate. However, such
reconstructionamayencounter somegoroblems.One ofthese,especiallyat the present timejs
environmental changecaused byanthropopression which also affects lie stable isotope
ratios. Sincethe beginningof industrial revolution the d**C of the atmospheric Ghas
decreased due to emission 6?C—depleted CQ from human activities such a®ssil fuels
burning and land clearing. The so called Suess effediésted in tree rings"*C.Emissions of
SQ, NQ, and other phytotoxic compounds lead to serious disturbances in tree physiology and
metabolism and therefore change also isotopic compaosition of plant tissue. For example
gaseous SQOcan cause the closure fostomata and reduce negative carbon isotope
composition. It can also affect oxygen isotope composition.

The selectedresearch areas: Sudeteilatras Eastern Carpathians and Silesia region
represent various forms oftopography and diversdntensification of anthropopression.
Sudeten and Silesia are exampleadaswith significanthuman impacion the environment.
Even for thosareasair pollution emissions were not continually monitored and data is only
available for the last 2Qears.

We present the rsults concerning measurements di*C andd®h Ay (G NBS NAy3Ia
cellulose of pine for Silesia and spruce for mountain region.

Isotopic composition of -cellulosesamples was determined using the continuous flow
isotope ratio mass spectrometer coupled to the elemental analyzer.

Testing the temporal stality of climate- stable isotopes relationships has fundamental
implications not only for reconstruction of natural climate variability, but also for estimating
changes associated with anthropogenic activlelationships between isotope values and
monthly climate data were modelled using bootstrapped correlation function in
DendroClim2002Using a moving interval technique, the temporal stability of correlation
between isotope chronology and climate was investigafBuese studieshowed noclimate
sigral stabilityfor the years of the maximunmdustrialhuman activities.

This research was a partthie following projects:

i dfrees as bioindicators of industrial air pollution during the implementation of the pro
environmental policy in the Silesia regi¢BIOPOIY) funded by the National Science
Centre allocated on the basis of decision number-R&1/03/D/ST10/05251.

T a¢eNBSa Fa Aaz2i02LIS | NOKA@GSE 2F OfAYFGS FyR
9 dzNP LIS Y 2 dzjuiidediby the NdfldhakScience Cenallocated on the basis of
decision numbefd557B/P01/2009/37
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The 8.2 kyr event in Central Europe recorded by combinedi-GO isotope
compositions of calcite and inclusiehosted water of a stalagmite

GyorgyCzupport, Attila Demeny, Zltan Sklosy, Sabolcd eelOssy, Ke Lin®,
Chuan-Chou Sher?

!nstitute for Geological and Geochemical Research, Research Centgertorofny and Earth
Sciences, Hungarian Academy of Sciences, Budapest, Hungary
BSLI NGYSYyd 2F tKeairolf FyR ! LI ASR DS2ft23e8x
*HighPrecision Mass Spectrometry and Environment Change Laboratory (HISPEC), Department
of Geosiences, National Taiwan University, Taipei 10617, Taiwan

demeny@geochem.hu

Among the climate events during the Holocene the 8.2 &yent was the most
pronounced. Here we present new isotopic data of calcite aradusion hosted water of
a0rtr3aAYAGS FNBY .S1S /@S 0b9 1 dzy3IINEZ / F NLIF GK
10500 to 4500 yr BP. The oxygen isotopic composition of the stalagmite calcite recorded the
82kyS@Sy i 0o e “Gvalbed befivEeR@®O and 8400 yr BP, while the carbon isotopic
compositions do not show significant changes during this period. Beside the C and O isotope
compositions of the speleothem calcite, hydrogen and oxygen isotopic compositions of the
inclusion hosted water of thestudied stalagmite have been determined by using vacuum
crushing and cavity ringown spectroscopy. The relatively high water content allowed us to
achieve ~5 mm sampling (and hence ~50 year age) resolution. Both hydrogen and oxygen
isotopic compositionsf inclusion hosted water show positive excursions around & 2vkere
the host calcite yielded elevated oxygen isotope compositions. The observed positive
anomalies in O isotopic compositions in both the host calcite and its fluid inclusion content is
in contrast to other western European speleothems which recorded this cooling event by
YI N] SR RS ORBvialdes of the @l€ite. The different response to this event in the
Carpathian Basin might be caused by 1) decrease of the amount of winter ifataip and
summer temperature resulting relatively more infiltration of summer precipitation leading to
enhanced annual isotopic composition; 2) increased influence of air masses originated
aSRAGSNNI ySIy RSt AGSNRAyYy F0 valBsQd kdmtived dedrebse of6 A G K Sy
LGfryGdAO AN YFraasSa 0rd Aa OKIFNIYOGSNRaAaSR oe@ f
Relatively drier and cooler conditions have been inferred from other paleoclimate
archives in Europe for the 8.2 rtkgvent. The dataset presented in this paper would be i
agreement with these observations, if the relative amount of winter precipitation decreased
along with temperature drop resulting in lower evaporation rate during the warm seasons.
This would increase the relative contribution of warm season precipitatioand hence
St S (i S R®OwaEued: iyf e dripwater from which the stalagmite was formed. This
model would be consistent with the constancy of carbon isotope composition indicating that
soil activity was not affected significantly.

The study wadinancially supported by the Hungarian Research Fund (project No. OTKA
NK 101664 and and OTKA CK 80661).
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Paleoenvionmental reconstruction of the Gazdd travertine quarry based on
ASRAYSYy G2t 23A01t YR 3AS20KSYAOIf &0dzRA:

# 3y § NI%¢Andrea Nndszentyz {  ¢I& Ry Sennerf

B5SLI NIYSYylh 2F tKeaAaAlolt |yR !LIXASR DS2f2383x 9l
Department é Earth and Environmental Sciences, KU Leuven, Leuven, Belgium
}Institute for Geological and Geochemical Research, Research Centre for Astronomy and Earth
Sciences, Hungarian Academy of Sciences, Budapest, Hungary

agi.torok@ees.kuleuven.be

Tentative reconstruction of the depositional environment of a PleistockBazda
0N OSNIAYS O2YLX SE o{NGiG!>X DSNBOaAS I Afttax | dzy3
integrated sedimentological, petrographical agochemical methods. Gazda quarry is part of
GKS {NGG! OGN GSNIAYS aeaidsSy GKIFIG 200d2NA Ay GKS
is exposed by active quarrying.

On the basis of macroscopic and microscopic observations four major lithofacies were
distinguished. They are supposed to correspond toghakistring pond, slopeandreed mound
depositional environments. Stable oxygen and carbon isotope analyses show that the carbon
isotope values are ranging fromo ®o y:': G 2 -PDB)r(mgan valug.44 GBIZ': ),
whereas the oxygen isotopes values (ranging froma dn n=fan @@ m': 0 aK26 | YSIyYy ¢
-Mm M © 0.7 : 5(V-PDB). Examining separately the mean values of micrites and cement phases
aKz2g KM 10¥& fgnatures of the micrite phase possess a slight enrichment in
the heavy isotopes-11.52: A §O and-0.27:: A §C values), whereas the cementgsie
Ada OKIF NI OGSNRT SR 0@ “m21Yy33viesi(l1.Y52 NB yYORS:LIASU SR ¢
PDB, respectively). The stable oxygen and carbon isotope values of the Gazda travertine
compared with those of the samples collected in the neighbouring quadiés2 K I -NJ a1 i
S5Asa@l yRe |l S3IeKt G0 AYRAOIFIGS GKIFG GK$IpUSing f LINSOA
G§KS Sljdzl GA 2y [2Rithecdneyclear that the Gakda travertine precipitated from
lukeg I NY FfdzZAR& 2F | 02dzii estng/to noteS thatJBasdd oA @ L G A
recalculated original carbon isotopic signature of the dissolvedilC@e water, the Gazda
travertine qualifies as a meteogene travertirs=(sy3]).

Based on the sedimentological and petrographical investigationsgdoenetry of the
travertine beds of the Gazda quarry seems to follow the antecedentdanice, i.e. a NBW
striking prePleistocene valley. To the north of the quarry, in a relatively higher elevated
position, there is another opeoast operation, calk | S3& Kt G ljdzr NNB>X GKS NI
was supposed to have been deposited in a large carbonate pond accordifdy. tdhe
geometry of the travertine sequences exposed by the two quarries displays obvious continuity,
suggesting simultaneous formationu® to lakelevel fluctuations, water could episodically
2P0SNFf2¢6 FTNRBY GKS |1 S3FekKt i IINBF (Kdza LINRPGARAY3
3Syidte at2LAYy3I GSNNIAYyd ¢KS 20SNFf26Ay 3 & (GSNJ
formed a shallowpond which became colonized by hydrophilic plants (e.g. reeds) stabilizing a
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gradually evolving mound. Plant growth was apparently able to keep pace with the
progradation of the mound which thus became gradually asymmetric. Field observations
suggest thatafter passing through the mound, the overflowing water may have encountered
Fy203KSNJ 021L123INF LIKAO a2o0adl Of S¢ G Kdza

[1]

[2]
[3]
[4]

LINE A RAY 3 °

Sierralta M, Kele S, Melcher F, Hambach U, Reinders J, Van Ge|d&gathen M.
Quaternary Intenational222(2010)178-193

YAY {®¢d hQbSAf

Wowd DS 2 OHIONMEBLTS (i

Pentecost A. Travertine. Springéerlag.2005.445 p.
Bakacsi Zs, Mindszenty A, Hertelendi E. IAS 15th Reg. Meeting, Ischia, Italy, Abstract,

1994. 41-42.
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Uranium isotope disequilibrium as an indicator for interaction ore matter with
enclosing sediment rocks of Arkhangelski kimberlite tube from Lomonosov field

Evgenij YYakovleyG.P Kiselev
Institute of Ecological Problems of the North, Ural Branch RAS, Arkhangelsk, Russia

yakovlev eu@inbox.ru

The theoretical model of radioactive decay for ancestor and its daughter products
foresees the oncoming of the selar equilibrium consisting in nuclide activity equation after a
lapse of time (in comparison with duration of geological processes). For under consideration
uranium series (isotope$®U and?*!U) this period is about 1 million years. Accordingly, in
natural compounds occurred more than 1 million years ago in uranium series the secular
equilibrium should be observed. Numerous studies of théoisia composition of uranium of
G NRA2dza NRO1a YR YAYSNIfa RSY2PUFUIfoS aA3IyAT
equilibrium[1]. As a rule, recent beds, such as peat, bottom sediments, soils, are significantly
enriched by?**U. This is due to théact that the?**U atoms remote from bed rock accumulate
in the redeposited rocks exposed to natural waté2s3]. 2“U enrichment is also characteristic
for the recent volcanic deposits. For the ancient rocks the activity ratio of evanium
isotopes br the above reasons, comes close to the equilibrium. The research of the uranium
isotopic composition of solids within the Northern Tien Shan ore beds allowed to reveal the
&L GALl f -iaN& goRsisting it exéess reduction 31U from the centerin a distal
direction of the ore fields, to background levels closed tp4]l We studied the ranium-
isotopic composition of sample series of diamond and enclosing rocks of Arkhangelski
kimberlite tube from M.V. Lomonosov field of the Arkhangelsk dianfmogtince. The purpose
of this study was to analyze the isotopic composition of uranium in diamond and enclosing
rocks and to estimate degree and potential reasons of fractionatiamies enclosing rocks
system. The total uranium isotopes of samples evetudied for this. UraniuAsotopic data
LRAYG i aAx3ayAaATFAOryd RATTSNB¢EIFE) i the diuki& dzNI y A dz
samples. For all samples relatively low concentrations of uranium are characterized. Mainly,
the data indicate a gnificant deviation of the isotopic ratio of uranium upward bias of light
isotope®Uz Ay & dedué ch@rlges Som0.960.03 to 1.605 0.02. Most of the studied
samples are characterized BYU/%*® >1 values. The explanation of the higlaluesin the
total uranium faces difficulties, when the rock is viewed as a completely open geochemical
system. The measurements of alpha activity even isotopes of uranium have established
significant violations of radioactive equilibrium for very ancient rogHeghangelski kimberlite
tube. The obtained values are anomalous for this type of rock. Thesqaiibrium uranium of
solid phase accompanies all ore deposits. Apparently this picture is explained interaction ore
matter whit enclosing sediments rocks &t present geological stage.

It is shown that in radiochemical total uranium samples from Arkhangelski kimberlite
tube there is a significant value deviation of uranium isotope alpha activity from equilibrium as
234 upward bias. The obtained anomalousuesl can testify about modern processes of the
ore material transformation.

] Chalov PI. Isotopitactionation of natural uranium. Frunze: llim, 1975. 236 p.

] Rosholt J.N. J. Geophys. Res. 88/B9 (1983)7330.
[3] Cherdyntsev V.V. UraniugB84. Atomizdat, 1986. 299 p.

] Kiselev G.P. The forecast of mineral deposits and contamination of the geological
environment of uraniurdsotope methods. Arkhangelsk, IEPN UB RAS, 2005. 50 p.
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Carbon and hydrogen isotopic compositiofGGGIRMS)of natural gas
acquired fromPolish shale formations

Marek Janigalrena Matyasik
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Polish shale formations are variethd their evaluation based on chemical and isotopic
O2YLRaAlA2y lylfteasSa Yl & o&CaleNd®metdend tahed hy (K
and propane estimation of source rock (from which the gas was generated) thermal
transformation degree can be permed. This may lead to recognition of the areas within
basin with high hydrocarbon potential.

Analysis of the chemical composition of the gas samples were made using the Agilent
model 7890 A chromatographs, equipped with TCD and FID detectors. Carnbdry@dnogen
isotopic composition of individual gaseous hydrocarbons was determined using isotope Delta V
Advantage spectrometer with chromatograph Trace GC Ultra from Thermo Scientific.

Analyses of chemical and isotopic composition were performed for gaplea from
cores degassing. Total amount of 23 samples was acquired during the drilling of two wells
located in north (well A Baltic basin, 9 samples) and south (wed] IBublin basin, 14 samples)
of Poland. Both wells were exploring Silurian and Ordawishale formations.

The isotopic composition of methane carbon from well A samples corresponds to the
beginning of the oil window and from well B samples corresponds to the gas window. In order
G2 FOOdNT 1St & RSGENMNAYRS +BK V(i adeS%H  20M8ghaBl [H.JE 12 ( § SR
Respective data of gases from well A are located in the fields of mixed and oil related gases,
while from well B they are located in the fields of condensate and oil related gases. Gases from
well located in north of Poland were generated amsiderably lower thermal maturity level
of organic matter than gases from well located in south of Poland. Data from well A
correspond to 0.8 to 1.0 % vitrinite reflectance thermal maturity and from well B (four samples
without roll-over effect) correspod to 1.0 to 1.3 % vitrinite reflectance thermal maturity. Ten
samples from well B, has inverted isotopic compositiprroll-over effect. Polish shale
formations are varied and natural gas composition analyses can be helpful for correct
prediction of type ad amount of natural gas in shale formation.

This study was supported by The National Centre for Research and Development (Blue
DFa LINP2SOG Gaz2{{{D¢ y2 .Dmka2{{{DkmMoD

[1] Peters K E, Walters C C, Moldowan. Vh& Biomarker Guide, Volume 1, Biomarkers and
Isotopes in the Environment and Human History, Cambridge University, R3S,
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Opposite carbon isotope discrimination during darkspiration in leaves
versus roots- A review

Jaleh GhashghdieFranzw. Badeck
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Leaves in general aréGdepleted compared to all other organs (e.g. roots, stem/trunk
and fruits). Different hypotheses are formulated in the literature to explain this difference.
One of these states that CQrespired by leaves in the dark %Genriched compared to leaf
organic matter, while it i$’Gdepleted in the case of root respiration. The opposite respiratory
fractionation between leaves and roots was invoked as explanation forwttke-spread
between-organ isotopic differences. After summarizing the basics of photosynthetic and post
photosynthetic discrimination, the recent findings on the isotopic composition gfr€pired
by leaves (autotrophic organs) and roots (heterotrophigams) compared with respective
plant material (i.e. apparent respiratory fractionation), as well as its metabolic origin will be
reviewed[1]. The potential impact of such fractionation on the isotopic signal of OM will be
discussed. Some perspectivesfisiure studies will be proposed as well.

[1] Ghashghaie J, BadeckWE Opposite carbon isotope discrimination during dark
respiration in leaves vs. rootsA review. New Phytologist 2¢2014)751-769.
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Qualitative distinction of autotrophic and heterotropla processes on the leaf
level by means of triple stable isotope {O-H) pattern

Adam Kimak Zoltan Kerfy Markus Leuenbergér
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Change Research, University of Bern, Bern, Switzerland
“Institute for Geological and Geochemical Research, Research Centre for Astronomy and
Earth Sciences, MTA, Budapest, Hungary

kimak@climate.unibe.ch

Foliar samples were harvested from two oaisiércus robyr a beechRagus sylvatida
and a yew Taxus baccafaat the same site in Bern, Switzerland in order to trace the
development of the leaves over an entire vegetation seaso0ib?2. The investigated trees
live next to each other therefore the atmospheric (weather, ambient,Gffc.) and soll
moisture conditions were identical for all trees. Consequently, the leaf cellulose formation of
the studied species can be compared byestigating the isotopic composition of all elements
(GO-H) of cellulose molecules. Therefore, cellulose yield and stable carbon, oxygen and
hydrogen isotopic compositions'fC, d"®0 anddD) were analysed on extracted leaf alpha
cellulose. All parameters unequivocally define a juvenile and a mature period of the foliar
expansion for each species. The accompanied shifts offfivalues are in agreement with
the transition from remobilized carbohydrates (juvenile period) to newly assimilated
photosynthates (mature phase). While the opponent seasonal trend&6f of blade and vein
cellulose are in perfect agreement with the staiart mechanistic understanding, the lack o
this discrepancy fodD, is unexpected. For example, the offset range of 18 permil (oak veins)
to 57 permil (oak blades) idD may represent a process driven shift from autotrophic to
heterotrophic processes. The shared pattern between blade and vemdféar both oak and
beech suggests an overwhelming metabolic isotope effectidrthat might be accompanied
by the proton transfer linked to the Calvaycle. In addition, yew needle formation is driven by
heterotrophically formed carbohydrates therefore riepresents the seasonalD and d'®O
variability of local precipitation. These results provide strong evidence that hydrogen and
oxygen are under different biochemical control even at the leaf level.
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The evidence of anthropic events in the sedimentatipnocesses of the Uzlina
and Isac Lakes, Danube Delta, Romania

Szabolcs KelemérHedvig Simon Edina ReizérLuminita PreoteasaRobertCsaba Bedy

Faculty of Environmental Science and Engineering, Babes Bolyai University,
CluiNapoca, Romania
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kelemen szabolcs@ymaibm

The second largest delta in Europe is the Danube Delta, having surface of 4152 km
Natural factors lead to its continuous change on different tisgales. Therefore the analysis of
the sedimentation processes is of great importance. Moreover, theéhrapogenic
interventions and the construction of the Iron Gate hydroelectric power plant (1972) have the
same effect. The objective of the present study is to assess the sedimentation rates and the
dynamics of the sedimentation processes in the Uzlina ad lakes after identifying the
anthropogenic influences of the Iron Gate using b radiometric dating method (usable
for 0 ¢ 200 year old samples). The method was verified using 'f#s radionuclide
concentrations corresponding to 1963 (Nuclegrapon tests) and 1986 (Chernobyl).

Three cores were analyzed from the dake and one from Uzlinake (both lakes being
situated between Sulina and Sfantu Gheorghe branch&he sediment cores were sub
sampled into 1¢ 3 cm layers and physical pararaet (porosity, water content and bulk
density) were determined. The stgamples were put into aluminum boxes and each was
stored for 30 days. Thim situ*°Pb was measured througi®Ra t*'Bi, “Pb) and the'*'Cs
activity concentration was measured witligh resolution gamma spectrometry, using an HPGe
detector. The totaf*®Pb content was measured via its alpha emitting progéfio. Thé*Po
content of each sediment sample was determined usingg0ds dry sample?*®Po tracer was
used for determimigthe chemical yield. The dry sediments were digested by a series of acids
(HNQ, HCI and kD;), after which they were deposited on high nickel content stainless steel
discs, interferrents (F& ions) being eliminated by ascorbic acid. The alpha spectimiene
measurements were carried out using a PIPS detectors system. The geochronology of the
sediments and their sedimentation rates were calculated using the CRS model.

The?Ra {n situ?*%Pb) activity concentration of the sediment cores was;126 Bq/lg,
with an average of 19 Bg/kg (this activity concentration is typi€&®lanube Delta sediments),
while the total ?*®Pb activity concentration ranged from 17 to 81 Bg/kg. The mass
sedimentation rate maximum was 1.896 gfgmbetween 1993and 1989. These da is
corresponding with the major floods from 1993 and 1981 being visible in all sediment cores. In
case of the linear sedimentation the highest value (1.991 cm/y) was reached in 1985, year until
which the linear sedimentation had an average of 0.362 criflye sedimentation shows a
decreasing tendency from 2005, while the period between 2005 and 1980 was consisting of
many substantial floods proven by the average sedimentation rate of this pdiéog
0.594g/cmy; before 1980 these values were nearlye@rtimes lower (0.192 g/cfy). After
1973 (Iron Gates construction) the sedimentation rates were thirel lower (0.237 g/crfy)
than in the years befor¢0.344 g/cnly) meaning 326 decrease.
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Seasonal variations of bacterial input wulphur turnover and ts isotopic
signatures in sediments of dam reservoir

Adriana Trojanowsk®lichwer Wojciech DrzewickMariuszh NA 2y Wt RNE & S

University of Wroclaw, Institutef Geological Sciences, Laboratory of Isotope Geology and
Geoecology, 30, Cybulskiego Str-28% Wroclaw, Poland

adriana.trojanowska@ing.uni.wroc.pl

The aim of the study was to assess the fidacterial processes in sulphur turnover in
sediments of freshwater dam reservoir. The study area was located on Turawa dam reservoir
6al OF t+FySg wWAGBSNE {2 It1®mf whHbis shated 46 arCeuttaphioA & 2 F
waterbody. Sediments and watéor analyses were collected twice (May and September 2011)
from 5 points randomly distributed on the area of the reservoir. Following parameters have
been analyzed: 1/ sulphate concentration in sediments, watstiment interface and water
column; 2/ sulpides concentration in watesediment interface and water column; 3/
arylsulphatase activity in sediments (the enzyme that leads to release of sulphate ion from
organic matter), 4/ dehydrogenase activity (indicator of bacterial metabolic activity) in
sediments, 5/ total number of bacteria, 6/ number of sulphate reducing bacteria and 7/
1¥5(sQ0 G f dzS Ay *B©SRvalveSnynioaosulphides and polysulphides and 9/
1%3(S) value in sediments. The results showed significant seasonal and dffatiehaks in
sulphate and sulphides isotopic composition in sediments due to seasonal change in organic
matter delivery from water column. Average organic matter content in sediments recorded in
May 2011 was 6.4 %, while in September 2011 was on the26v21%. Total bacterial number
was higher in September (2.9710" g*) than in May (1.07 10" g*"), with considerably lower
I NBf &adzf LIKFGFasS | OG Ad@i'd @ OA YLI{ MY B Y& MK, Taplpe xk @ET n
increase of number of sulphatedacing bacteria was noted in September (4422 CBuvhen
referring to May and (256 CFUYg Sulphate concentration in sediments in May ranged
between 0.04 and 0.51 mg'cand in September between 0.01 and 0.72 migpbg*'3(S@?)

value in May was flucating between-mp ®m1 YR o ®pwm :: | yR1BY { SLII S
and-o ®o ¢ *§(S) value in monosulphides in May ranged betwe6i®9 and-7.0 ¢ :: I y R

in September between13.48 and-vi p ®H ¢ **S(SP value in polysulphides in May was

recorded betweend.02 and-p®dT T :: F YR Ay { SLI S¥WoSNIp o Sibg SISKYS W

results suggest that sulphate released due to bacterial decomposition of organic matter
undergoes immediate bacterial reduction to sulphides in sediments. Bacterial activity possibly
explain underestimation of S¢F in sulphur balance in sediments of the Turawa Reservoir.
Particular areas of intensive bacterial sulphate ion production as well as areas of intensive
bacterial sulphates reduction to sulphides were indicated in the bottom of tirawa Reservoir.

The studies were financial supported by grants National Science Centre

0654/B/P01/2011 and Department of Applied Geology and Geochemistry University of
Wroclaw 1017/S/ING/4t.
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Trees' response to climatic and anthropogenic environmal changes:
Application of stable isotopes ant'C analysis in monitoring of industrial area

I NB I NJ,{ DB ¢ & dehshNS ONafalta Piotrowska ! RF'Y aA OKOT 82a1 A

Silesian University of Technology, Institute of Phys@snter for Sciece and Education
Gliwice, Poland

barbara.sensula@polsl.pl

Tree rings are a very useful tool in analysis of ecosystem changes. Thengree
chronologies, wood components and their physical and chemical ptiepe provide
information about the ecosystem in which the tree grew. Bima of research is monitoriripe
influence of human activities related to industrial development and the introduction of pro
environmental policy since 1975. The monitoring and retauction of atmospheric pollution
is essential in order to evaluate the impact of environmental regulations on the forest
ecosystem and human health. Similarly to most countries of the world, the systematic long
term monitoring of air pollutants in Poldnis generally restricted to rural poisburce regions
in urban areas and this was limited only to the last decades. To reconstruct the ecosystem
changes, caused by the climate changes and the human activities, different natural archives
providing longterm data are used, such as lake sediments, peat and trees. However, there is

an obvious lack of analysis concerning short term changes in the ecosystem in the area near

emitters of pollutants in the contemporary environment which are responsible for this
gradient of the changem order to establish a valid relation between the climatic factors and
the anthropogenic effects signal, which are known to vary in time and space. This lack of short
term changes analysis is fundamental for the analysis ofeng data, especially throughout
choosing the references, representativeness stand and sampling ¥tespresent the first
results concerning shoterm interannual variations in stable isotope and radiocarbon
concentration in different pad of tree (woodand its component, needles) as bioindicators.
The challenge is to establish, with respect to climate changes and environmental conditions,
the significance of the variations from one year to another in the observed isotope
fractionation. In this study, able carbon, nitrogen and oxygen isotope ratios and radiocarbon
concentration in the samples of pine collected from heavily urbanized area in close proximity
to large point source pollutioemitters, such as a heat and power plant, nitrogen factory and
steel mill in Silesia (Poland), were analysed as bioindicators of contemporary environmental
changes. The measurement of stable isotopess carried out using the continuous flow
isotope ratio mass spectrometer coupled to the elemental analyzer, whereasceatiin
concentration was determid by liquid scintillator counter (Quantulus) and accelerator mass
spectrometry (AMS) technigeeNot only climate factors, but also diffuse air pollution caused
the variation in isotope concentration. The influence of pollution depende on the
localization in the space (distance and direction) from factories and some locakeffether
human activities. This study indicates that isotopic fractionation data can reflect the responses
to environmental changes and thahe combination of stable isotopes and radiocarbon
compositions analysis is a powerful tool for ecological and dendrochronological research.

This research was a part 6f¢ NES& | & 0A2AYRAOFG2NR 2F A
implementation of the po-SyY GANR Y YSy Gl L2t A0Oe Ay (GKS {Af
National Science Centre allocated on the basis of decision number- DEC

2011/03/D/ST10/05251 1IZOPED (BKBD7/RIF/2013) and IZOPED 2 (BBOA/RIF/2014)
projectswerefounded by the Ministrnpf Science and Higher Education.
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Stable isotopes as proxies for food sourcing in alpine streams undergoing
glacial recession

Mirela{ S NJi A*dChristdpieRT SRobinsof) GarstenSchuberi, BserkaPrimc

'Department of Zoology, Division of Biology, Faculty of Science, University of Zagreb, Zagreb

Croatia
BSLI NIYSYyd 2F !ljdzk A0 902f238s 9! 21 DX
*Department of Surface WatersResearch and Magement, EAWAG, Kastanienbaum,
Switzerland

msertic@biol.pmf.hr

Because of contemporary global warming and glacier shrinkage, alpine streams have
received increased attention as sensitive indicators to climatiangh. The ecological
functional characteristics (e.g., food sourcing and consumption) of alpine streams are vastly
influenced not only by thermal and hydrological regimes, but also by structure and activity of
benthic communities (i.e., macroinvertebratauna), and inputs of primary food sources (i.e.,
autochthonous and allochthonous organic matter) within streafsre wehighlight the use
of carbon and nitrogen stable isotope methods in tracing food source changes and feeding
plasticity of macroinvertelates within alpine streams undergoing rapid glacial recession. Our
goals were to investigate the response of macroinvertebrate assemblages to changes in food
resources regarding: 1) the glacial recession, 2) differences among various alpine stream types
that display contrasting riparian development along their longitudinal gradients, and 3) year
round seasonal differences in food sourcing along alpine stream gradients. The sampling was
conducted seasonally from November 2013 to July 2014 within the ghicéalm network at
the base of Roseg and Tschierva glaciers (Bernina Massif, Switzerland), which have decreased
in size rapidly with climate change (on average 40 m per year during the perioe200%7
according to the Swiss Glacier Monitoring Network). $hmpling sites werselected based
on an earlier study of food webs in the same catchment in 1997. At each of the 4 sampling
sites, we collected the most common macroinvertebrate taxa and their potential food squrces
includingprimary producers (algaejdfilms, detritus) and riparian vegetation (grasses, shrubs,
leaf material).The variability in isotopic signatures (i.e., carbon and nitrogen isotope ratios;
15 | y°R) for macroinvertebrates and their potential food sources was then analyzed
across easons and sites. The spatial (betweste) and temporal (seasonal) differences in
isotopic signatures provide information on yeaund changes in macroinvertebrate feeding
habits along the longitudinal alpine stream gradients, thus allowing a betteerstehding of
functional shifts in these ecosystems. Furthermore, by showing potential shifts in
macroinvertebrate food acquisition during the glacier recession, our results reveal how alpine
stream macroinvertebrates could change their feeding habitesponse to climatéenduced
environmental changes.
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Radionuclides in drinking water of Slovenia

WI & YA YLl YHn@Vdddpiez 3 | NJ
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jasmina.logar@ijs.si

EU Drinking Water Directive 98/83/EC sets out parametric values, frequencies and
performance characteristics for analytical methods for monitoring radioactive substamces
water intended for human consumptiorowever this Directive doesiot mean the beginning
of public concern about radioactivity in drinking waters. Collection of values for radioactive
emitters started many years before, especially in the countriesh witiclear facilities.
Slovenian data base with radiological results from regular monitoring programs for drinking
waters consists of information on gamma ray emitters, tritium and radiostrontium. The
measurements started in early eighties of"2@ntury.Results are evaluated in regular annual
reports in the sense of radiological impact and dose rate calculatmwill present the
schemes of monitoring programs for radionuclides in drinking water of Slovenia from early
days till nowadays. In 2015, for ample, the drinking water is sampled at 15 different
locations. In previous years, the number of sampling points was the same, but on different
locations. The gap between the reality of monitoring and newest EU Directive
2013/51/Euratom will be shown as Wetogether with possible solutions and suggestions for
near future. Some strategies regarding radiological monitoring of drinking waters from other
countries will be commented and compared. The values and trends from Slovenian data base
and other availale data worldwide will be presented and evaluated as well. We will try to go
even further, searching the answer to the following question: is it possible to extract any new
hydrological information from existing radiological data base? Especially trilasults are

promising in this sense.
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Stable isotope composition of human fingernails from Slovakia

Zuzana GrolmusovaAnna Rapcano¥aluraj Michalkh Peter Cech Pavel Vels

!State Geological Institute of Dionyz Stur, Laboratory of Isotope Geology, Bratislava, Slovakia
2Comenius University in Bratislava, Faculty of Mathematics, Physics and Informatics,
Department of Experimental Physics, i&lava, Slovakia

zuzana.grolmusova@geoloqgy.sk

Stable isotope composition of human fingernails is useful for documenting
geographical patterns and human dietary information in archaeological, forensic an
anthropological studies. Detection of all factors influencing the stable isotopic composition
in the certain regions is important for these scientific fields. In this study, carbon, nitrogen
and oxygen isotope ratio data of human fingernail keratin frénindividuals from Slovakia
were reported. The online combustion for combined N/C analyses and high temperature
conversion for O analyses and continuous flow isotogi®o mass spectrometer Delta V
Advantage were used to examine the isotope ratio compasiof fingernail keratin samples
from 24 vegetarian and 28 omnivorous individuals. Samples were prepared at Faculty of
Mathematics, Physics and Informatics Comenius University in Bratislava. Isotope analyses
were performed at State Geological Institute DBionyz Stur in Bratislava. We reported
expected significant differences between vegetarian and omnivorous groups. Moreover, we
examined the tendency of significant differences between smokers anesmarkers in both
13 I y"R values. The oxygen stabisotope ratio composition of fingernail keratin
mirrored the isotopic information of local meteoric water. These data were compared to
previously published information on isotopic composition of fingernail from across the
globe. We provided the informatio on the stable isotope signature of individuals from
Slovakia, a Central European region, for the first tjije

[1] DNRf Ydza2 @t %I wl LIS y2 @t | .ZScieack @K théd Tozal WX
Environment496 (2014 226-232
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The use of stable isotopes and metal comteations for discrimination
between conventional, hydroponic and organic vegetable production regimes
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Organic farming has rapidly grown over last few years because of general concerns
regarding the safety and ethics of conventionally produced foods. Because of the higher
market prices of organic products, mislabelling and adulteration have become the most
serious problems in many areas of food industry since they threaten honest traders and
infringe the rights of consumers. Thus the development of robust analytical methods to
differentiate between organically and conventionally grown products is needed. The nitrogen
Aaz2i02LA 0 ONydar Belused & Wiffetentiate between some sorts of vegetables
grown with inputs of synthetic fertilisers under conventional regime andetadges grown
dzy RSNJ 2NHI yAO NBIAYSD ¢KS | LILIX AOI (i'AN2vgllue2 T aey il
60t 2aS (2 n :':0™Naéded of plaMBSgiodai undeoyfanit fr&uction systems
being higher than of those grown under conventionalY RA (i A 2 y & ®*Cevélues imza S 2 F
combination with elemental composition could give us information about environmental
AYLI Ol 2y LXFyda FyR (GKSAN 387N NletuseNdluda 2 NA IAY
sativaL.), sweet pepperGapsicum amuum L.) and tomato $olanum lycopersicurn.) as a
potential marker for determining differences between organic, conventional and hydroponic
production was tested. The soil samples from conventional and organic production practices
for every type of vegemt Sa 6 SNB Fo/d t draSBiIRe irffvegsthbles and soil and
the content of Mn, Fe, Zn, Br, Rb, Sr, Mo, P, S, Cl, K and Ca in vegetables and soluble fraction of
soil samples were determined to find out information about given environmental sigihal
RS G SNXYAYSYi K-Sy Rovakfeq of selected vegetables and soil samples elemental
analysis- isotope ratio masspectrometry (EAIRMS) was used, whereas the content of 12
elements was determined using the-r&y fluorescence (XRF) elementalabsis. The
RATFSNEBY OGhEt dz§a 1 6SisSSy LINBRAzOGA2Y NBIAYSaA 200«
RSGSNXYAYSR Ay 2NBI yYyAOI f R valdeN vedetadlés Arbvinluidér S 4 = 6 dz
conventional and hydroponic production overlapped. The difgt O S &°C valieccurred
between lettuce, in which the lowest values were determined, and sweet pepper and tomato,
AY 6 KABBOIEKIZS &4 2 @S NIb LILIGR dvere faundkt@ betlower in soil
samples from organic in comparison with conventl production regime. Inside the plant
GelSas az2Aft al YLi Sa ¢KSNB [ FRualded Bansdil samaedR gy K
where sweet pepper and tomato were grown. Metal concentrations were higher in
conventional (Mo) or hydroponical regimes(Zn, Mo, K) or overlapped with concentrations
obtained from organic production (Mn, Sr, Ca). The concentration of Rb was found to be
higher in organic production regime. Inside the plant types the content of almost all elements
was found to be higher iettuce.
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Quality of Mediterranean musseMytilus galloprovincialisat mariculture
locations from NE Adriatic (Croatia): insights from condition indexstsble
isotopes and selected elements
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Condition indexesselected elements and Aspecation were used to estimate the
quality of marine musseMytilus galloprovincialisand ecological conditions of the marine
costal environment in North Eastern Adriatic, Istria Region at following mariculture locations:
S1) Vabriga, S2) Lim channel, S3)®of® {n0 . dzRIFI @ FyR {p0 wl OF
confirmed that mussels from all locations are of good quality with the content of the meat of
about 15%. Comparing sampled mussels in the winter period, we ranked mariculture locations
from the highes condition index value to the lowest: $3S1> S5> S4> S2, with the highest
value for S3) Pomer (2&). During the summer period locations were ranked differently> S4
S2>S3>S5> S1, with the highest value for S4) Budava. Higher values of cantfidex/meat
content indicatedthat the most suitable environmental conditions for mariculture are Pomer
and Budava locations. Using nuclear marker Me 15/16 to distinddighus eduliscomplex
species, all sampled mussels were identifiedMasgalloprovicialis Alkalinity of seawater
aSlazyltteée NIy3Sa B®gddNRodr stodp seasdrlly adyed fri8® to !

0.0': ®1 3G, c values enriched with?C indicate fresh water input. We obtained a good
regression (r = 0.69) observed between salirdind + °G,; Based on selectivity equation
NBIIFINRAY3I Aa2i02LA0 02 YLIFE),Asdtdpr yomgoitiorOof dddbch ii A Y
LI NI A Odzt I G S 2qd land AsGiopiy” tofnpbStid 0b dissolved inorganic carbon
(*Gy19, it was esimated that mussels assimilate their carbon primary from phytoplankton.
Sewage sludge pollution was not confirmedMngalloprovincialisi A & & dzS X “*®rén@d dza S
from -24.5 t0-20.8': I y* varia from 3.8 to 6.1+ . The bioaccumulation of the metals
measured in this study decreased in Zis> Mn > Cu> Se> Cr> Ni > Co> Pb> Cd order
indicating that essential metals tend to accumulate in higher and faster rate thaessential

and possibly toxic elements. Based on all measured metals (expressdsy weight)Zn
concentrations range from 28.3 to 72.1 mg‘klyIn concentrations from 1.52 to 7.40 mgk@r
concentrations from 0.17 to 11.3 mgkgSe concentrationérom 1.16 to 4.84 mg k§ Co
concentrations from 0.17 to 3.13 mg kgNi concetrations from 0.20 to 3.13 mg Kg Cu
concentrationsfrom 1.44 to 3.99 mg kY Cd concentrations from 0.21 to 0.58 mg'ké&b
concentrations from 0.20 to 2.50 mg kgThe highest concentrations of metals (Pb and Cd)

ol

az-

were observed at S3) Pomerand SBE)®F o6l &® ¢2GlFf 14 AyY2AdzaasSta N

mgkg® dry weight (d.w.). Main As compound identified was osmolite arsenobetaine indicating
its abundance in food and possible concentration to salinity and not to pollution. Arsenosugar
phosphate ribse originating probably from phytoplankton and minor amounts of inorganic
arsenic, arsenocholine, methylarsonic acid and unknown compounds were found as well.
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Isotopic studies of nitrates{(*°N, 1 *0) and phosphatest {20) in the
assessment of the eutrdpication reasons in Zemborzycki Lagoon
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The Zemborzycki Lagn is a small retention reservoir (approx. 280 ha), formed on the
Bystrzyca River in the southern part of LublirE(SPoland).Due to rapid progressive
eutrophication, the quality of water is extremely deteriorated. In last years, in water blooms
was obseved several cyanobacteria taxa, ef§jnabaena spp and Aphanizomenon spp
potential producers of neurotoxic anatoxa threatening also for humans [1]

The main reason of eutrophication is increasing content of nutrients in water, mainly
nitrogen and plosphorus compoundf,3]. The maximum phytoplankton growth is observed
for the C:N:P = 106:16:Where for critical nutrients concentration is presently considered:
0.3g N/m® H,0 and 0.01 g P/iH,0 [4]. Chemical methods can provide information abthe
processes occurring in this reservoir, but only isotopic analysis can determine the main sources
of nitrates and phosphates in Zemborzycki Lagoon. Measurements fcbi@entration and
analysisof their isotopic compositionst {°N, 1 **0) can determine wheer nitrates are derived
from atmospheric deposition, fertilizers or manures applied on nearby agricultural areas or
formed during nitrification process in sf]. Similarly, in the case of the analysis 8D in PG
ions, we can determine whether ¢éhphosphats are of natural or anthropogenic origif].

The concentration measurements of nitrogen and phtusrus compounds are
performedin Chemical Laboratory of Department of Hydrology UMCS. For extraction of nitrate
from water the method described bySilva et al.[7] was usedand the next step was
simultaneous preparation of G@nd N from silver nitrate[8]. Phosphates extraction from
water was completed bythe method described by Gruau et dB] and the next step the
obtained AgPQ is prepared by St O g | | [00]. & bothSasEs? gaseous products of
conversion are analyzed on a dual inlet and triple collector isotope ratio mass spectrometer.

Results presented here will be the first datat 6N andt *°0 in N@Q and+ *®0 in PG in
Zemborzgki Lagoon. We hope that the lotgrm studies will allow as tadentify the main
pollution sources in Zemborzycki Lagoon, and also will allow deeper understanding of
biogeochemical processes taking place in the ecosystem.

[1] {ASNRAOIga&]l WY2@daYdzAWElI {N26XNRPERNASNEZA R Y A ]
B. Environmental Toxicology and Chemistry 28B809)556-560.

[2] Vollenweider RA. Technical Report OAS/DSI/68.@fganization for Economic
Cooperation and DevelopmenParis 1968.
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[3] hQbSAft t al Caghidthy NSEY. \CBapnian & Hallondon,1993.[in Polish]
I KSYA L T NBR,3Markzawall1997.

[4] Neverova51 A2LJ 1 9@ t2Raidl gé& 1 NI DRI -geyfidehej, LINR OS & ¢
28 RIFgyAOQls!I ,20MI(GXPONSING | 5 &

[5] Mayer B, Boyer EW, Gooddle Jaworski NA, Van Breemen N, Howarth RW, Seitzinger S,
Billen G, Lajtha K, Nadelhoffer K, Van Dam D, Heitling LJ, Nosal M, Paustian K
Biogeochemistry57/58 (2002)171-197.

[6] Markel D, Kolodny Y, Luz B, Nishiisfael Journal of Earth Scient®(1994) 165-178.

[7] Silva S Kendall CWilkison D HZiegler A (Chang C C Y, Avancino RHydrology228
(2000)22-36.

[8] DSo6dza . T [/ 1 ttinalogide Spedial paplera (2012)44-45.

[9] Gruau G, Legeas M, Riou C, Gall&Zier a I NIi A Y S | \Wate€ ResebrB8¢@ R005) h @
232-238.

[10] t St O | I Rdpid Odménunigaliohs in Mass Spectromeldy(2010) 2827-2830.
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Isatopic signatures of methane and carbon dioxide from mixed maize silage
and manure fermentation
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Application of methane fermentation into the treatment of agriculture waste is an
excelent way to convert organic compounds simultaneously gaining energy rich biogas.
Methane ¢ the main compound of biogasis either produced via the cleavage of acetate
(aceticlastic pathway) or by reduction of £®ith hydrogen (hydrogenotrophic pathway).
Methane obtained B each of these pathways is distinguishable based on its isotopic
fingerprint. Tracing methane fermentation pathways is essential for the proceks
optimization with potential industrial applicability. Therefoidetermination of stablesotope
characteristic of methane and carbon dioxide can be an alternigtreeigh estimation on the
predominant methanogenic pathway in anaerobic digesters.

The main goals of the study were to: (1) evaluate the influence of temperature on biogas
production (2) determine the optimal condition for biogas productiof8) assess the
predominant methanogenic pathways in laboratesgale fermentatiorof selected substrates.

The experiments were carried out on a continuous basis in bioreactors representing the
industriatscale system in a better way. Three laboratory continuous stirred tank reactors (5 L
volume) were operated under various conditions (FE20c / T =3¢/ T COY/ &P
Maize silage and manure were mixed, theat into bioreactors and fenented for 43 days.
Anaerobic sludge from an anaerobic digester (Municipal Water and Sewage Company S.A. in
Wroclaw) was used as an inoculum. During experimental studies the biogas production was
observed on a dailpasis Gas samples were collected byisge from the bioreactors and
injected into 20 mL vials filled with distilled water sealed by septa. Composition of biogas was
measured by a gas chromatograxGILENT 7890A). The isotopic composition of methane and
carbon dioxide were analyzed to estirrathe predominant methanogenic pathways. The
1BccH | yYPR(COr values were determined using Finnigan MAT Delta E mass
spectrometer. The H compositions were measured with Delta V Advantage mass
ALISOGNBYSOSNI ¢KS | LILINGYddlculatedl aCcardirgly with ey T O ¢
F2tf206Ay 3T SHod+ia 2 5K $1000).

The obtained results show that: (1) the biogas production was the highest in the
temperature of 30C with the maximum methane concentration abové7F  &G(Tk) values
were in a range from43.7 t10-19.9: = 0 o () valuedranged frord10.4 t0-253.6: | Y R
6 n BC(QQ values varied from10.0t0 13.7: @ ¢ KS OF f Odzf | G SR | LILJI NBy i
gl f d@?cﬁ F1oPF2, F3 were lower than 1.055 and indicdbedpredominance of aceticlasic
methanogeniesis.

We would like to acknowledge Prof. Irena Wojnowska NE O | YR t NRFO®
D20 al Sga1A F2N) LINPGARAY3I GKS adzoaidNl»GSa G2 1
al O32NI FaF YFYyALF T NErakovhfdr theirlchfdmat@yraghic anglgsésA ( dzi S A

The studies were supported by The National Centre for Research and Development.
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Assessing the influence of ecosystems on stable isotopes and trace elements
signature in plants

Diana @stinel Roxana Elenahete, OanaRomina DincaAndreeaMaria brdache
loan $efanescu

National Research and Development Institute for Cryogeamdsisotopic TechnologiedCSI
Rm. ValceavNYYy A Odz +Nf OSI X w2Yl yAl

diana.costinel@icsi.ro

This work emphasizes the manner in which the stable isotopes and-ehertient
signature from different plants, ceitted from different ecosystems, are influenced by the
geochemical morphology and by the balimate factors, with main application in food
traceability. Discriminant analysis (DA) was used in our evaluation for the plant groups used as
dependent variable (the same fruits and vegetables grown in different area from Romania)
lyR adlof8 A &Miaddadreral éontent (Cr, Mn, Co, Ni, Cu, Rb, Cd, Pb and U)
as explanatory variables. The soil type (e.g. anthropogenic radioactive polluted soil, cernoziom,
with small areas of sandy and salt soil, soil from mining aaed) local climatic conditions
affects the values of these parameters, in particulardeygen®®0, °H, Rb and Ni. It was noted
that the concentration ofH and *®0 increased in waters extracted from plants collected in
areas with brown acid and brown féuvial soil (e.g. RnValcea). The same pattern was also
registered for the content of Rb and Ni, when comparing to the values for plants collected
from the region with cernoziom and reddish brown soils (e.g. Bailesti and Bug®alj area).

Near the Bazava uranium mine, with anthropogenic radioactive polluted soil, an insignificant
increase ofH and *®0 values was observed in the water extracted from plants comparative
with other water sources from the region. Instead, the mineral content (e.g. URWrand Ni)

was high. This study highlights the strong correlation existing between plants geographic origin
and multielement and stable isotopes fingerprints, representing the principal approach in

food provenance authenticity.
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Carbon and oxygestable isotopes in palegnvironmental reconstructions

Marina YuSinat, VladimirG.Povarov, MariannaA. Kulkova

'Geology and geoecology department, Herzen University, Baitersburg, Resia
“Department of analytical chemistry, Chemical Faculty, Stersburg State University,
Petrodvorets, SaiAPetersburg, Russia

m-sinay@yandex.ru

Paleeenvironmental reconstructions based on accurate isotopigestigations are
important for environment science, archeology and geology equally. Such investigations occur
in Department of geology and geoecology of Herzen University (Batetsburg, Russia) using
the NU Horizon IRMS (stable isotope ratio masscBpmeter, NU instruments). The
measurements of carbon and nitrogen stable isotope ratios carry out with NU Horizon IRMS
coupled to the elemental analyser EURO EA 3030 (EuroVeEha )measurements of carbon
and oxygen stable isotope ratios in carbondtase been carriedut using the NU Horizon IRMS
coupled to the Gas Prep system. Some examples of resultfterpretations are shown.

The carbon stable isotope ratio in contemporary plants. Generally, it is known that
contemporary plants extract lightacbon isotopes from the atmosphere via photosynthesis,
terrestrial plants get greater quantity of light isotopesathalgae average ratios are25.5 ' :
and from-7 to -18': , respectively [1]. Besides that, the ratio may depend on geographical
location andenvironmental conditions. Our experiments show difference betwé¥y*“C
ratios in different parts of plants @ble 1, samples 13991401). It may be used for research
the carbon isotopes fractionation by plants in details and for environment reconstruct

Table 1*C/**C ratios in contemporary samples

Sample number Material Ber O NY GA2 o
Spb_1401 Cow lily Nuphar luteg, leaf -25.2550.05
Spb_1400 Cow lily Nuphar luteg, stem -25.8550.05
Spb_1399 Cow lily Nuphar luteg, root -25.4550.05
Spb_1402 Fish -30.51 07
Spb_1398 Grass -26.2350.05

The same data are used to correct ages of archeological artefacts considering a
FNBAKgEF GSNI NBSaSNI2 AN S firetBad iresearehGofbthe INgolithicksie Y dzf | 2 ¢
Serteya lI[3] the ages of foodtrust on pottery samples were determined by radiocarbon
method. The radiocarbon quantity was adjusted d&@sn measurement*C/°C ratios in
contenporary plant and fish samplesafle 1, samples 1398, 1402). Thereby the pottery
samplesages clarified, corrections were from 206 to 585 years. The carbon stable isotope
ratio in foodcrust on pottery shows a human diet. We determined tf@/°C ratios in the
food-crust samples from the Neolithic site Serteya Il, they are frah8 to 315 : . These
values confirm plenty of freshwater products presence in the ancient local people diet.
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Measurements of carbon and oxygen stable isotope ratios in carbonates aimed to
determine the temperature of carbonate rocks formation and reconstruction emfiraent
conditions, the results are processed.

The research was supported by Strategic developing program of Herzen University 2012
-2016 (PSR, pr. 2.3.1)

[1] Galimov E.M. Geochemistry of carbon stable isotopes. 22968.(in Russian)
[2] Philippsen BHeritage Science (2013)24.

[3] Kulkova M.A. et aln: Archeology of lake settlements-IVmill. BC. PSankt Peterburg,
2014.33¢ 39.
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Carbon isotope fractionation duringphotosynthesisin submerged moss and
aquatic plants

| yRNB2E bk RR Y AR NG HRING V6| ASy SIENF ®E @ OF NJ . NR YA 5
wdzS SNJ . 2 O\ ZZ&gkeb, Cioafia (i A G dzii S

andreja.sironic@irb.hr

Radiocarbon activityal’C) and ratio of stable isotope§¥Q**C (d**C values) were
measured in plant samples collected 2eA012 in the natural habitat of the Plitvice Lakes
Croatia terrestrial moss, water submerged & marsh and aquatic plants. All collected
samples are C3 photosynthetic cycle plants. &H€ and d**Cvalues of the plant tissue were
compared with values of carbon reservoirs the plants use in photosynthesis: atmos@iagric
and/or dissolved inorganicarbon (DIC) as well as with the carbon isotope composition of
plants measured 30 years ada]. The fraction of each carbon reservoir in plants was
determined and the*C fractionation factor between DIC and organic tissue of a plant was
calculated Sin@ there were no systematic paired measurementsdtit, cand a**Cof plants
at some locations in the old data set, we approximated the missif@cvaluesby the values
taken from[2]. There is a very good correlation betwealiC and d**C of moss plant tissue in
both periods which is a result of variation of the ratio of atmospheric and dissolved inorganic
carbon in moss. The fraction of atmospheric carbon in submerged mosses ranges from 8 to 66 %.
Calculated*Cfractionation factor letween DIC and organic tissue of mossiisn 5 0 :: @ P lj dzk
plants (algae, submersed species) sampled from ~30 cm depth show higher fraction of
atmospheric carbon (~20 %) than a samipten 14 m depth (~0 %). Floating plants havegl5
20% of atmosphericarbon, while emersed plantsave 90 ¢ 100 % of atmospheric carbon
(marsh plants, sedge, grasses). Calculal@éractionation factor between DIC and plant tissue
for submersed and floating plantsis H 5 o0 :: 3 ¢ KA OK “Gféactidn&iéh al YS |
factor between the atmospheri€Q and plant tissue for C3 plants. Emersed samples have
higher dispersion ir*C fractionation factor values (from®'s to -mn T :Thé difference
between the determined®Cfractionation factors for mosses and for aquatiants (algae and
floating plants) could be a result of different plant adjustment to photosynthesis oL QD
and C@(aq) molecules from DIQViosses areknown to be adjusted to photosynthetic
assimilation ofCQ there is probably an extra step of trafosmation of HCQ (agq)and CQ*(aq)
to CQ resulting in a larget®C fractionation factor between DIC and plant tissue for mosses
than for aquatic plants.

[1] al NE®E] I NR26 535 D2f dzoRadocafban 3U1$8D)T8EM®4. WS | ST R a\
[2] { NR2Krajcar RRY A O L3 | 2 NDRadidcaflibh 281986515624.5t A 6 . @
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Determination of the authenticity fruit spirits by isotope ratio mass
spectrometry

al 2l [p2220R6YLF al NREOIY2OAS
{t [ o2Nkjsghnals .S$6

maja.lojovic@victoriagroup.rs

In recent years, there @nincreasing consumer interest for superior quality of food and
alcoholic or noralcoholic beverages. Originality, authenticity ana ttechnological process
are essential for top quality products. Modern, Serbian fruit spirit, with extremely rich variety
of flavors is very attractive to consumers worldwide. Mass production and intensive marketing
have caused many products to lose theiuthenticity, uniqueness, specificity and the
distinctive feature of the region, therefore fruit spirits often becomes the subject of forgery
due to its importance in the world market

¢ KS RSGSNYRy=AGAI2PR igope tratios is precise analytical method
which can be used for checking the authenticity, botanical and geographical origin of fruit
spirits. The instrument for stable isotope analysis consists the ElementalzAngdflashEA
1112 HT) and Isotope Ratio M&sectromete(Thermo Finnigan DELTA V Advantage).

In SP laboratory, we have made laboratory spirits from different kind of fruits, such as
plum, pear, apple, white and red grape, quince, from different gedgcab origin (South and
North part of Serbia) and spirits from sugarcane and corn. At the same time, we have
prepared fruit spirits samples with different amount of added beet sug&b(30%, 20% and
50% sugar was added on the weight of fruit).

For detection of adulteration, SP Laboratory analysed commercial spirits available in
Serbian market. The results, some of them, are different regarding the values obtained for
laboratory standard of fruit spirits. That indicates addition of sugar from suag beet or
addition of C4 plants in afer to increase the yield of ethanol and cheaper production. The
RA T T $%0%al0és are the result of different geographic locations where plant are grown.

The obtained results allow database establishment and classification of commercial fruit
spirits based on botanical and geographical origin. Combined result$tof y R°C values
gives important information about botanical origin of ethanol in alcoholic beverages and
possibility of distinguishing between fruit spirits and spirits with it origin (made from

0SSG adAINE YIAT ST OFyS adial INF@ratioskeSablgdluftazS O2 Yo |

designate the geographical origins of alcohol derived from the same kind of fruit.
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Using stable isotopes from human bones to infer the dietaf.ate Antiquity
population from the Romarvillae of Alpendre dos Lagares (Lusitania)

Ana Isabel Janeits t | ( NN G,MhneRranddMaL&iptiicija Sobet Maria da
| 2y 0SAccE2 LygaBISHE Bt { B&2RRY C. Bafaradiad’y 2

LyadAddziz 52Y [dzaAl T CI OdeilLisbbaRlSsbor, Portugals y OA | &
ow/ ' [9{ [l02NI{i2NES ! yAOSNEAGE 2F ;
% SYiGNB RS 9a&aidzR2a RS ! NJj dzS 2 tUaivarkity &f Cdinia,Sa S
Portugal
“Research Centre for Anthropology and Health, University of Coibraygal
( OK22f 2F {OASyOSa IyR ¢SOKyz2f238x / KSYAAD

aijaneiro@fc.ul.pt

The reconstruction of ancient diets is possible given the-estihblished relationship
betweeni® | yMRsighatures of the ingested food and of human body tissues. Long and
AaK2NI GSNY RASGO 2F |y AYRAGARUZYR indbliggeno S 3
collected from the skeletal tissue. Furthermore, (bio)apatite, the mineral fraction of
vertebral skeletons records, in carbonate iolke consumption of vegetable and animal
foods. Thus carboapatite and oxygeit LJ- G A G S A a 2q,2 y0R°ONIramibdre o ¢
apatite can, also, provide valuable information on the composition of the abhesumed by
ancient humans.

In our investigation, eight human individuals excavated from seven individual graves
(6™ century to 8" century AD, confirmed by/C data) of a Late Antiquity population from the
Romarvillae Alpendre dos Lagares (Serpa) imthern Portugal, were studied to infer about
the inhabitants ancient diet. The analysis were performed on long compact bones and
ASOSNIt IylrftedAort (22fa&a 6SNB dzaSRoe LERG2LIS
|y R°N ‘ratios from bone collageh y R¥ 1 | y*®@ ratios from bone apatite. Fourier
Transform Infrared Spectroscopy andR#&y Diffraction were used to estimate the bone
preservation status.

The preliminary results will be presented and discussed as a way to address the type
of paleodiet (terrestrial versus marine resources) and, therefore, to evaluate the scale of
food transportation influences in the diet of this Late Antiquity population from the Pax Julia
in Lusitania region.
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The climatic signal recorded by Swiss stone piR&n(Us Cmbral.) treering
oxygen and carbon isotopes in NE Romania

Viorica Nagavcidé?®

'CH Odzf 6@ 2F C2NBailiNB: G§SFlLy OSt al NB ! yi
H0lo0tS Laz2G2LIS [ 02NI G2NES G§STlLy OSt al NE
}Institute for Geological and Geochemical Research, Research Centre for Astronomy and Earth
Sciences MTA, Budapestungary

nagavciuc.viorica@gmail.com

The isotopes composition of oxygen and carbon in the tree rings can provide
paleoclimatic reconstructions with an annual resolution.

The aim of this study is to calibeathe paleoclimatic signal registered by stable isotope
composition in tree rings to determine the relationship between the isotopic contipasof
0KS NI Ay @l (ISREN tiéeriSgs and the main climatic parameters.

For this study, we analyzed three wood series of Swiss stone Rimas(cembra.) from
fAGAY3 GNBSAE FNBY /NEAYIFIYA adads bCofromviBeYl YAl & ¢
cellulose was analyzed at the Institute for Geological and Geochemical Research, Budapest,
Hungary, using a higiemperature pyrolysis system (Thermo Quest-HA) coupled to an
isotope ratio mass spectrometer (Thermo Finningan Delta V) foltpairing by ring (i.e., nen
pooled) approach, and the isotopic composition of water was analyzed at the Stable Isotope
Laboratory, Stefan cel Mare University, Suceava, Romania, using a Picarro L2130i CRDS.

¢ KS I @8N 1I3y8R level of cellulose for the period 2082wy b0 A & H ddn
and -23.8: , respectively. Our record provides an updated calibration on earlier, more
restricted, records [1]. The correlation between series is very good, the correlatesfiaients
being 0.82 for oxygen and 0.72 for carbon, except for the period from 1975 to 1995, when it
drops to 0.4 for oxygen and 0.04 for carbon. This period corresponds to the opencast sulfur
mining from Calimani Mts. which has been found already sdudb the climate signal also in
tree ring radial growth [2].

Because this strongly positive correlation and the possibility to extend the tree ring
chronology back in time for long periods; stable isotopes in tree ring could be an important
tool for palealimatic reconstruction, providing precious information for a better
understanding of climate variability in Romania and in Central Europe.

Thanks for the support to LP2022/2012 and CLIMFOR 18SHEEis paper has been
prepared with the financial suppog ¥ (0 KS LINR 2SO0 & v dzk X! Awine5 ho/ dgNeR LIS |
Contract no. POSDRU/187/1.5/S/155450, projecfficanced by the European Social Fund
0KNRdzZAK (GKS {SOG2NIf hLISNIYdA2ylFf t NRANI YYS dal dz2

[1] Kern Z, Popal, Semeniu, A,ISéBarna G, Persoiu A. Geophysical Research Abstracts 16
(2014)EGU20146214

[2] KernZPopa|VargaZs{ 1 St S& ; ® 5SyRIRI2KINR y2f 23IAl HT
doi:10.1016/j.dendro.2009.06.005
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Keynote lecture

Time scales of groundwater flow: A contemporary peesgive

KazimierzRozanski

Faculty of Physics and Applied Computer Science, AGH University of Science and Technology,
Krakow, Poland

rozanski@agh.edu.pl

The question how much time wer spends underground before it emerges on the
surface as a spring or is collected in the dug well, has always fascinated people. First tracer
experiments aimed at identification of pathways of water movement underground are traced
back to the ancient timas. However, it was not until the Darcy's law was formulated in 1856,
that the velocity of groundwater movement and in consequence its age, could be addressed in
a quantitative manner. The presentation will provide an overview of concepts and tools
developed over the past several decades allowing to quantify time scales of groundwater flow,
from weeks to hundreds of thousands of years. Fundamental concepts such as Mean
Residence Time (MRT) and Residence Time Distribution (RTD) function of groundwater in the
given groundwater system will be presented. Emphasis will be given to environmental tracers
(radioisotopes and trace substances). Quantifying timescales of groundwater flow plays an
important role in groundwater hydrology, both in the development and ngmmaent of
groundwater resources. At the large temporal perspective extending to millions of years, the
available tracer techniques help to identify groundwater recharged in climatic regimes which
are different from the present climate, thus providing a keformation needed to manage
such groundwater resources. At shorter time scale environmental tracers provide a critical
input to current groundwater vulnerability assessment schemes. Assessing vulnerability of
groundwater resources to adverse effects lafman activities is one of the most important
problems in applied hydrogeology. Because of time lags inherent to the flow of water through
geological media, changes in groundwater quality at the receptors may not be visible over the
relatively short period of time that are typically considered by policy makers, groundwater
managers and the general public. Environmental tracer methods help to quantify those time
lags. Finally, a new direction in applying environmental tracers in groundwater hydrology is
their usage as independent tools for calibration of 3D numerical flow and transport models,
particularly in situations when there is no other data on contaminant transport in the
investigated system. The numerical flow models are typically calibrated witiialkblea
hydraulic head fields. Good calibration of flow model does not guarantee proper transport in
the framework of the migration model based on the calibrated flow model. Additional
calibration of transport model based on independent data is requiredloi@d by
recalibration of the flow model. Environmental tracers play a key role here.
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Keynote lecture

Groundwaterdynamic in Southern Omag A multi-isotope approach

ThomasMN f ¥ GeidrdSrauch', khalid S. A-Mashaikhi, WernerAeschbackHertig®

'Helmholtz Centre for Environmental Research, Department Hydrogeology, Leipzig, Germany
“Ministry for Regional Municipalities and Water Resour&adalah, Sultanate of Oman
3University of Heidelberg, Institute f@nvironmentaPhysics, Heidelberg, Germany

gerhard.strauch@ufz.de

Arid areas are characterized by limited water resources with groundwaten dfeing
the only permanent fresh water available for drinking and as irrigation water. Current low
precipitation and high temperatures greatly limit inputs to these subsurface reservoirs,
suggesting they were higher during more humid periods in the wigbast (>>1 ka BP). The
climatic conditions of these areas have also long precluded settlement and farming.
Anthropogenic water demand leading to abstraction was therefore negligibly low, and natural
inflows were balanced by outflows, leading to a grouathy system depending only on
variable recharge dynamic. Within the last 50 years the demand for agricultural production
and human activities increased dramatically resulting in heavy groundwater abstraction at
mostly lack of concern for sustainable wateranagement. Consequently, an imbalance
between input (groundwater recharge) and output (groundwater abstraction) is leading to
large reductions in groundwater in storage. In face of sustainable water management and
improving the knowledge about the importa groundwater resource in the Najd, questions
arising for research are: (i) Which water sources feed the aquifers currently? (ii) What do we

1y26 | o62dzi NBOKFENES Ay LINBGA2dza 66SiGé LISNRA2R:

structuring in the Umm Er RadhanfUER) aquifer system? These questions will be highlighted
by application of stable water isotopes, noble gases and radioactive isotopes at the main
groundwater aquifer system of the Najd in southern Oman. The monsoon affected Dhofar
Mountains are the reign of recent groundwater recharge into the outcropping UER aquifer D
on the southern slope of the mountains and to north by subsurface flow. Stable water isotopes
(2H, 180) and hydrochemistry reflect this recharge process. Recently occurring major £yclone
spend huge amounts of water to north of the mountains, the Najd region. They are a
remarkable source of groundwater recently and significantly in the past under more humid
conditions. This groundwater recharge process can be evidently shown by usetigkotape
tracers, such as stable water isotopé%; and®*Cl concentrations, and He isotope ratios in
connection with the hydrogeochemical character of the water typ8€l decay and the
accumulation ofHe both provide the possibility to calculate grawater residence times in a
million year rangeHowever, all of these tracers are subject to -sipecific problems, such as
how to determine the initial concentrations at recharge f6€ and®°Cl at best, or how to
quantify the subsurface influx of hiein. A welrecognized approach to overcome some of these
problems is the combination of these dating tracersot to say thats the complete truth.
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Stable isotope analysis of Mt. Velebit karst hydrological system

Dalibor Padr Andrej Strdj, Diana Mancg Tamara Hunjak Zvjezdana RolldrutZ,
CNI yOA DI oNRBOS]

'University of Zagreb, Faculty of Science, Depant of Physics, Zagreb, Croatia
“Croatian Geological Survey, Zagreb, Croatia
*University of Rijeka, School of Medicine, Physics Department, Stable Isotope Laboratory,
Rijeka, Croatia
“Karst Research Institute ZRC SAZU, Postojna, Slovenia

dpaar@phy.hr

Mt. Velebit is 145 km long mountain in the Croatian Dinaric Karst area, lying between
GKS T RNAFGAO {SI IyR (4KS [A612 t2teS IyR
carbonate deposits of upper Triassic, Jui@asd Cretaceous age. In higher parts of the massif,
mentioned rocks are covered with younger Oligocene to Lower Miocene carbonate breccias,
probably deposited on the flanks of tectonically uplifted areas during older tectonic phase.
Owing to its positiorbetween the Adriatic Sea and the continental Lika region and altitudes up
to 1757 m, the mountain also serves as an important climatological border that results in high
precipitation (>3500 mm/y). A more than 2000 meters thick karst rock succession caaryed
deep Karstification was controlled by Adriatic Sea level during Pleistocene and tectonic
structures of the massifThe discovery ofnany vertical and deep caves in last decades
(including the deepest and longest caves in Dinaric karst: 1431 m dé&@mljama, 1321 m
RSSL) {28161+ 2FYlF YR wmnuc ¥ the $gpadunitylod S
gathering new insights on karst hydrology. We use stable isotopes of ox{g¥f®) and
hydrogen tH/'H) in water as environmental tracers to get ingighto the functioning of
different karst subsystems of Mt. Velebithet **h | yHRvalues in water depend on various
factors: precipitation origin, revaporation, recondensation, season, terrain altitude etc.
Therefore, the stable isotope compositiarf precipitation and karst groundwater can reveal
information such as the mean recharge area elevation, the importance of winter and summer
precipitation for recharge of a karst system and the average duration of water retention in a
system. We compared alble isotope content of monthly precipitation samples with that of
groundwater samples collected in caves and spring water samples collected at the main
dischargepoints of a complex karst system that belongs to the masHife stable isotope
measurementsvere conducted using the water equilibration technique performed on Delta
plus XP isotope ratio mass spectrometer (Thermo Finnigan) in conjunction with peripherals
HDOeq42/24 (IsoCal) equilibration unit and Dual Inlet system (Thermo Finnigan).
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Monthly variations of selected geochemical parameters and stable isotopes in
thermal waters from deep wells in Slovenia

Nina RmanAndrej Lapanje
Geological Survey of Slovenia, Ljubljana, Slovenia

nina.rman@ogees.si

Aim of the study was to determine recharge characteristics of Aayer wells and
chemical indications of overexploitation. Geothermal aquifers in the neast Slovenia which
store thermal water of the Pleistocenage are monitored for groundwater level and
temperature variations hourly, for water abstraction rate daily and for geochemical and
isotopic composition of thermal water annually. Because their quantity state is deteriorating,
additional monthly samplingf characteristic sodium and chloride concentrations and stable
Aa202%MISAEYR 15 Ay GKSNXIFf 61 G§SN) 61& OF NNASR 2 dz
2015 beside the regular hydrodynamic observations of the system. Thermal water produced
from four geotlermal wells open between 720 and 1570 m below the ground was sampled: P
1 (PtujGrad Formation) and-B (Mura Formation) in Ptuj, and Mt 6 ~LJAf 2SS C2 NXI| (A 2 y i
6 (Mura Formation) in Moravske Toplice. Concentrations of sodium and chloride were
analyzedby ICPAES and IC at MFGI laboratory in Budapest, Hungary. Stable isotopes were
determined by CRDS, Picarro 2130i at Hydroisotop GmbH laboratory in Schweitenkirchen,
Germany and by MS Isoprime (GV Instdy a0 FyR a{ I NAIFY al!¢ Hp7s
Institute in Ljubljana, Slovenia. Results indicated no general seasonal trends of observed
parameters despite strong seasonal variation of water abstraction from the@ag and
Mura Formation, being the higisé in winter. Duplicates showed that analytical errors were
manageable; however, comparison between the laboratories did indicate shifts above the
expected. Rather high variation of stable isotopes of thermomineral water frord May be
attributed to the preparation of samples for the isotope analyses due to very high TOC
content. Differences between the measured minima and maxima of pH were below 7 %, of
conductivity below 17 %, of sodium below 4 %, of chloride below 18 %, of cfggbalow
10% and of duterium below 4 %. This implies that chemical composition of thermal water is
stable in a one/ear period and monthly overexploitation of individual wateraring layers
cannot be observed by the use of the selected method according to gained datasets.
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’Department ofGeology, Faculty of Natural Sciences and Engineerinigetsity of Ljubljana,
Ljubljana, Slovenia
®Hrastnik pri Trojanah 1a, Trojane, Slovenia
*Institute of the Republic of Slovenia for Nature Conservation, Nova Gorica Regional Unit, Nova
Gorica, Slovenia

tjasa.kanduc@s.si

Sulphide springs in Slovenia are very rare and they form a peculiar feature in a
carbonate setting. The basic geological, hydrogeochemical and isotopic characteristics of the
¢ DBSLI SYAOl adzZ LIKARS R2f2YAGS aLINRY ®d dohdNB o6 dzOl =+
with the geochemical and mineralogical characteristics of the sediment deposited at the spring
location. Geological mapping defined a small, structurally and lithologically isolated dolomitic
aquifer. The major groundwater geochemical compositiesrtHC@ > Mg** > C&", indicating
dissolution of dolomite. The concentration of $Qwvas very low. The groundwater was
generally close to saturation with respect to calcite and dolomite. Geochemical modelling and
other analyses indicated sulphur to drigte not from gypsum and/or anhydrite, but from
some other source. We suggest the origin of sulpisutissolution of volcanogenic sulphidic
enrichment in a highly variable, Ladinian cladititestonevolcanic rock association, forming
the basis of earlyCarnian Cordevolian dolomite, from which the spring discharges. The
YSI adNBRalue of-11.9: AYRAOIFIGS& 3INRdzyRéFGSNI gAGK | C
organic matter and dissolved inorganic carbon in the aquifer. The isotopic composition of
2 Ee 380,0andK & RNR J.Hyvaséyidbm ::-p M iR :: T NEdthaSrliimi 3St & =
(H) activity wamd ®cn ¢ ¥ ¢y u45 @l fdz§&a AYRAOIFIGSR NBOKI N
H,S exsolution, while théH activity shows groundwater older than 40 years. Malegical and
geochemical analysis of sediment showed a typical carbonate (mostly dolomite) composition,
which was in agreement with the geochemical and isotopic composition of the groundwater of
the spring, indicating a deep sourced inorganic form oftaulguch as pyrite.
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Altitudinal and seasonal isotope variation in meteoric and cave drip water in
north Dalmatia (Croatiay, importance for the palaeoenvironmental studies
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'Department of Geography, Center for Karst and Coastal Researches, University of Zadar,
Croatia
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Palaeoenvironmental studies commonly rely on proxy records from different sources,
one of which are speleothemssecondary carbonate degits precipitated from the dripping
groundwater within the cave environment. In order to ascribe isotopic signal in speleothems to
particular past events, it is necessary to understand the hydrological behaviour and chemical
variations of the water on itpath from the vapour source, via precipitation, through the soil,
towards the cave drip site§patially and temporally deperaht variationsof water have been
recently monitored in north Dalmatia (Croatia) at three locations with different climate
settings and altitudeY { G NI Oyl LIS6 /@S 2y 5dz3A 2621 Latly
Velika Paklenica canyon (Velebit Mt, 570 m a.s.l.) and Spilja u Zubu Buljme Cave (Velebit Mt,
1250 m a.s.l.). We conducted: iy2ar monitoring of (micro)climate elements (air temptirre
T and relative humidity RH) inside and outside the caves:yi@at collecting of the meteoric
and cave drip water on monthly basis for the stable isotopénh X*H)analysesand iii) tyear
drip intensity monitoring to estimate the correlations the rain events.

Isotopic composition of the precipitation showed expected altitude effecfQ
decrease with increased altitude), whigbas substantially attenuated in the cave water. In
spite of geographical position which suggests that the major apheric influence would be
of the Mediterranean origin, overview of the isotopic imprint from the surrounding continental
and coastal GNIP (Global Network for Isotopes in Precipitation) stations displays more complex
situation, due to the Adriatic Sea ddgpndented into European continent and nezwast
orographic structures. Local meteoric water lines significantly differ from the global meteoric
water line both by the intercept and the slope, showing mutual influence of the Atlantic and
Mediterranean ai masses, being similar in the leand midaltitudes, but quite different in
the highest region.

Isotopically homogenized water that enters the cave is one of the prerequisites when
planning speleothenibased palaeoenvironmental studies, and regardlesthefdrip intensity
and response to the rain events,isttondition was fulfilled at all drip sites. Along with typically
stable cave environment (constant T and RH), it was rational to expect carbonate deposition in
isotopic equilibrium with drip water, tich would ensure that only cave temperature affected
isotopic fractionation and the isotopic signal would be reliable in terms of palaeoclimate
GFNRAFGA2yad {FTRfeéx {LAf2lF dz %dzodz . dzZ 2YS KIFIR IR
/' @S | ylR LPSINI/Gy@S | LI NByidte 2FFSNI I I22R LRGS)
studies.
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In Slovenia, groundwater from intergranular aquifers represents one of the major
sources of drinking water. However, the country is also characterized with sagific
agricultural activities, which are most widespread on the shallow intergranular aquifers in the
eastern and northeastern part of the country. The protection of groundwater is regulated with
Groundwater Protection Areas act (GWPAS), which limits cedetivities in GW protection
zones.

The Dravsko polje aquifer is a hiprmeable intergranular aquifer, with numerous
pumping stations intended for drinking water supply. The main contamination sources are
municipal wastes from local urbanization andieghture. Despite of implemented GWPAs and
accompanying regulations within the Water Management Plan (WMP), the groundwater
quality of the Dravsko polje aquifer remains poor, mainly because of high nitrate and pesticide
concentrations which exceed maximurnncentrations determined in the Water Framework
Directive (WFD, 2000/60/EC).

To get an insight into actual groundwater status of Dravsko polje area and to predict its
future qualitative and quantitative status, an extensive research was carried out,ewher
conceptual model of Dravsko polje aquifer was elaborated. One component of the conceptual
model elaboration is represented by information concerning groundwater recharge and its
dynamics, as well as groundwater chemical composition, transport of potgraimtants and
determination of their sources. For that purpose, in the period between 202@13, samples
of surface and groundwater were collected for determinations 0?0, 1+ °N, 1**GDIC in
groundwater on more than 100 locations evenly distributed across the Dravsko polje area.
Analysis oft O in precipitation and groundwateprovided an insight into groundwater
dynamics and recharge mechanism of the aquifer, whilemeinations oft *®N andt *GDIC
along with available chemical analysis and field parameters provided information concerning
sources, transport and fate of nutrients in groundwater. Results of the research, especially
determination of natural status anddéntification of anthropogenic pollutants, represent a
solid foundation for further groundwater protection activities oriented to main pollutants on
micro level.
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Groundwater mixing in the Gacka Area (Croatia), as revealed by stable water
isotopes, tritium, CFCs and noble gases
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Several karst springs in the Gacka area of Croatia were studied by using environmental
tracers. The tracers used in this study included stable isotofp#sH, °0/*°0), tritium (H),
chlorofluorocarbons (CFCs) and noble ga3ds,(He, Ne, Ar, Kr, Xe). They provide valuable
information on the mean residence time and age distribution of the spring waters. In addition,

GKS @I NAFGAZ2Y 2F LINBOALMGEGAZ2YQa Aaz2i2LIA0O &A3Ty
mixing of waters with diffeent transit time. ®*H data themselves can only be used for
estimation of the apparent mean residence time of the karst waters. CFCs, though useful in
recognizingthe c6 EA 4 1 Sy OS 2@ e d dzg B & S 6l1J%ed) ivder in @HerRé 6/ C/
studies, cald not be used in this study to resolve the mixing of waters of different ages. The
unsuccessful application of tritium and CFCs in this study is attributed to the fact that both of

the two water components in the binary mixing systems, i.e. the older youhger end

members, contain CFCs and tritium. It is shown in this study, however, that the combined use

of tritium, CFCs and noble gases can provide a better assessment of models to account for
groundwater mixing in this specific scenario. Furthermommpgarison of CFC and noble gas

data reveal that during a dry weather period a significant space in the karst groundwater

system is not filled with water. Particularly in such a situation tritium data alone can give

erroneous results.
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Isotopic compositim and geochemistry of mineral water springs and mofettes,
a case study of Slovenia

NinaRmatr ¢ 21 O% Y yRdz6
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Mineral water and C@gas springs (mofettes) in Sloversige poorly investigated. The
latter are characterized by diffuse and cold degassing of mainjy @ aim of the present
study is to analyze fluids from the selected twelve springs located in north and northeast
Slovenia in order to determine their origamd intensity of waterock-gas interaction. Springs
are situated in metamorphic and clastic rocks and have very low discharge of water. Few ten
meters deep wells discharge watervf2 i dzf 241+~ [ 2NXIlIy2aill FyR al 2
ALINAYy3Aa INB LK2@a|lzZ Y2YIl @ NBiisglatSlatinsRafgtayas S @1 | y
andspring atf SNRAOI Y ¢gKAfS alLINRARy3da +d Y2FFSGdSa | NB
Beside field peameters (pH, T, DO, conductivity) we analyzed main ignkCPOES andiC at
MFGI laboratory in Budapest hgary and total alkalinity by Gran titration a2 OS ¥ { G STl y
Institute in Ljubljana (®venig. Isotopic composition of oxygenfO) and deuterim (dD)
were determinedby CRDS, Picarro 2130iHydroisotopGmbH laboratory in Schweitenkirchen
(Germany andd™*Gy ¢ (isotopic composition of dissolved inorganic carbon) dRf-o.(where
possible) by IRMS AN@AD | & W2 OS T { i ST I myeasurgtbyilraliiaizieSetd ¢ NA G A d
liquid scintillation analyseat the Hydrosys Labor in Budapestufidary). pH of investigated
samples ranged from 4.52 to 6.56, conductivity from 70 to 268&m T from 9.1 to 15.6C
and DO from 0.02 to 8.75 mg/Low minerdl T SR g+ §SN&E NS Y2YI @I NBS O
atFdAYlF FYyR GKS ALINAY3I G {tfFdAyallr 3aNIolI Y2R
slatina while others can be named{i N8etal waters (having TDS of above 1 g/l). Most of
them are of CaMg-HCQ type but sodium can also be abundant. Geochemistry is controlled
mainly by dissolution of carbonates. Total alkalinity ranges from close to 0 mM (recharge from
precipitation) to 33 mM. pC{Q(partial pressure) calculated by PHREEQC for Windows ranged
from 5x 10 to 7.4 x 10 ppm, which is up to X 10° (at location Lormanjska slatindjnes
highercompared to normal atmospheric pressure (316 ppdt’G,cranged from-9.6': to
+1.8': and indicatel dissolution of carbonates. Degassed ,O@d values ofd“*Ceo,
around-2: . Calculated saturation indexes &ledoomit) Were close to saturationd*®0 and
dD highlighed their meteoric origin and C{effects. The most recemainwaterwasfound in
Y2YI @I NBSOFS t2fA611F FYR +SNEBF YAl lLodanskaid yl © ¢ K
I yR al (2l O®®ITU) athets iindligaid mixing of older and recent rainwaters in
different ratios with titium values between 1.7 and 7 TU%0 between9.9 and-10.7': and
15 0S5 i68.86&n¢75.3: . As expected, the investigation confirmed mixing of rainwaters
with different residence time at natural springs while the composition of water in moffettes
can be various; depending if some high mineralized water also discharges with gas.
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Transboundary character of the several springs recharge area of the Middle
Dalmatia Croatia
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Groundwater resources in karst areas are one of the most fragilegronments of the
world. Continuously increasing natural influences, caused by worldwide climate changes
especially in Mediterranean region, and recent anthropogenic impact, obligate an intensive
consideration of all influences connected with such aahle water resource.

Recharge aream of these springs are composed of carbonate rocks, mainly well
permeable Mesozoic, Eocene and Perms limestone, dolomites and impermeable Eocene flysch
and lower Triassic and Neogene clastic sediments.

During the two yees continuous monitoring of hydrogeochemical and environmental
isotopes *l "0 1 &S0ISHF 2NV SR 2y WIERNB FYR ¢(Ny20yA0F &l
surrounding catchments of the Krka and the Cetina rivers.

The use of obtained hydrogeochemical aglvironmental isotope data enabled new
knowledge of groundwater origin and flow and recharge mechanism within the study
catchment[1,2]. Obtained results confirmed some previous hypothesis about the origin of the
WERNE YR ¢NY2@YyAOl thé didBIbfyretharged aied Mibndg the edasefnt I a
hydrogeological border. There are quite serious indicators that few karst springs of the Cetina
WADSNI OF GOKYSYy (G akKINB GKS alYS NBOKINES | NBI :
Bosnia and Herzegovina.

Consequently, for the future study recharge springs of the Cetina River and the Jadro
YR ¢ NY2Q3YyAOI ALINRA Y I& & KibdatlaR/ aquifer. Ruging WAt SNBE R |
resource management of all springs should include an intensive support of both iesufur
protection groundwater resources important for the most inhabitant part of the Middle
Dalmatia.

[1] Kapelj S, Loborec J, Kapelj J. Geologia Croaf2dZ5 3)119-128.
[2] Kapelj S, Kapelj 3 @2 y 2Tluscubum Bl (2012) 205216. (In Croatian with Etigh
Abstract)
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Isotopic investigations of contemporary carbonate sedimentation in lakes
from N Poland
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The study area of NE Poland is a region of most pronounced seasonal climatic contrasts
and best preserved WIDS R ASRAYSyGa Ay fF1Sad 2A0KAY (GKS LS
RdzZNAYy 3 GKS flad mnnn &SEFENRY /2yaiuNIAyAy3a GKS
investigations have been performed aiming the creation of transfer functions for the
recongruction of temperature in the past.

¢KS LINBaSyiGSR aiddzRe gAff 06S F20dz88RCey (KS |
|y R®O)ifor samples of water and contemporary carbonates collected from the lakes along
the WestEast transect in northern Polanavhich have been chosen to form the CLIMPOL
training set for calibration spader-time. The measurements have been performed with use
of continuousflow IRMS Isoprime coupled with automated carbonate/water preparation
device Multiflow.

The measurement® F°0Otfor lake water (47 samples) demonstrate variability of values
from-77to-Mmddg: o6x{ah20 FyR &akKz2g | 3IfynSadlreinents (2 9 :
have been performed so far for 22 samples and the results vary ffadmo-m g3’ o6 x{ ah 2 0 ®
¢KS LIfI2 (02Nl dlB @S| fa fAYSIEN O2NNBE MOepdc soawiuk ( K
' noynovos gKAOK af2LIJS A& ARSY(GAOFt (2 Da2[3X @gKAC

¢ K S%h + | YR oficarbonates from sediment traps have been determined for 35
samples, andhe results range from13.1 to-c ® M '%0,0VPPDB) and fronmn ®c (2 bn dmp::
6 C, VPDB).

¢KS 2060FAYySR NB&adzZ Ga KI@FS 06SSVyoamodimgtai2 OF t O
thed G S Y LIS NI ( dzUf whilj mirducdd 2x6tic results of 85/ 2 Y erap& Fhede &
results demonstratd that during the CaC{precipitation the isotopic equilibriunwas not
LINBaSyidod hy GKS 2GKSNI KhyRY & K$S SRyNNE t Nbii2Ay2lyi S6aS
= 0.76) suggest that carbonates recored the isotope compsition of water in which they
were formed.

It seems that temperature signal can be recovered from the isotope dataset, as the
g t dzSBO ir? ediment trap carbonate and summer temperature (June, July, August)
O2NNBftIGSR o6wu [ netuation was testekl s aathanstelt fénctidnAto/ S NJ
reconstruct the temperature for CLIMPOL master site record from Lake Zabinskie. The
comparison of calculated temperatures and instrumental record for the last 120 yearsdhow
that generally the average tempdrae can be reconstructed, but the intannual variability
was poorly reflected in the reconstructions.

¢KS LINBaSyiSR atdzReé Aa I LINIL 2F (GKS LINR 2SO
mann &SEFENRY /2yadNFAyAy3a (K@ded dahidzRBisHEwissi K 0 K S
Research Programmbpttp://www.climpol.ug.edu.pl

[1] KimST,h Qb JR&éochim. Cosmochim. Acta 6B97)3461-3475.
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Deuterium as a tracer in experimental hydrogeology
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The unsaturated zone represents an important buffer between the water table of an
aquifer and surface where contamination may occur. The vulnerability of an aquifer to
pollutionis directly related to hydraulic characteristics of the unsaturated zone. Understanding
the mechanisms and rates of movement of pollutants in aquifers is an important issue in the
process of groundwater protection. Experimental work like tracing expetisnenLysimeter
studies is one of the most valuable tools to investigate characteristics, groundwater flow and
solute transport in the unsaturated zone. Transport behaviors of different contaminants have
been studied with tracer experiments using aLysndt) FI OAf AG& Ay GKS {SftyAc
The lysimeter site is designed as a field laboratory. Dimensions a2 12, 5 m deep, with
walls 0.2 m thick. There are 10 sampling and measuring points at different depths (fbto JV
JV10) with approximagly equal distances by depth. For sampling groundwater in the
unsaturated zone drainage samplers connected to a water sampling system were indthlled

Three different combined tracing experiments were performed over period of six years. In
all three caes deuterated water was used as conservative tracer. Deuterated water is known as
an veryuseful tracer for this purposee[g. 2,3] due to its conservative behavior. Moreoyer
deuterated water is easy to handle sample &ralysis nontoxic and has a remnable price.
Compared to other groundwater tracers, deuterium shows the highest degree of
conservativenes$d]. For this reason deuterium was chosen to study water movement. In the
first experiment also uranine was used as second tracer. Howeuerdaia have show that
uranine has a relatively high degree of adsorption in the soil zone. Therefore it can be used as
indicator for preferential flow paths. As the transport properties of uranine lm@agomparable
to other polar contaminates it can be usedttace movemenbf such pollutants. In the second
case study nitrate transport was studig®]. The movement of selected pharmaceutical
substances was investigated in the third tracing experiment. Each experiment took place over a
time period of approximadly two years. In first period samples were collected at intervals of 14
days, and after this the sampling period was extended to one month. For evaluation of
ONBIF {1 0KNRddzZAK OdzNBSa FTNRY | N> OAy3 GSad GKS O
¢ w! / L Qpan flaivKefocity and vertical dispersion were estimated.

A review of all three tracing experiments will be presented. The flow regimes of water
movement in the unsaturated zone determined by deuterium tracer tests in all three
experiments have been coraped. The mean flow velocity of water through unsaturated zone
has been estimated in the range 0.0£00.014 m/d in all three cases. Also movement
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characteristics of investigated pollutants and uranine have been defined. Results showed that
deuterium is vey suitable conservative tracer in the experimental hydro(geol)ogy.

[1] Mali N. Characterization of transport processes in the unsaturated zone of a gravel
aquifer by natural and artificial tracers. Dissertation, University of Nova Gorica,
Environmental Sences Graduate Study Programme. Nova Gp#0a6.

[2] Becker M W, Coplen T B. Hydrogeological Jour(20@1.)512-516.

[3] Mali N, Urbak J, Leis A. Environmental Geologyd85(2007)1401-1412.

[4] Leis A, Benischke R. Comparison of different stable hydroigetoperatio
measurement techniques for tracer studies with deuterated water in the unsaturated

i2y8 Ay 3INRdzyRolF (SN . SNAOKGS RbBranzes yad A i dzi

'V A O $Otaz B (094)85-87.

5] Y2NBOF T alftA bo 2 |if&Nhshiyfaed sohel Cakelistidy:i NI y & LJ

f2aAYSGSNI {Sf
C2NBEOKdzy 34l va

YAOLlF R26N}GIS {t208ndAl ©
Gt
21¢ 22 April 2015(2015) 33-38.
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Distribution of stabk isotope composition in river waters from Romania
preliminary investigations
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Stable isotopes iniver waters represent a good proxy indicator for the behavior of the
hydrological cycle and can also be used to understand its relation with climate. In order to
understand these relations, long term monitoring of climate, hydrology and isotopic
characteistics of various water types involved in the hydrologic cycle are needed. The aim of
this study is to investigate the relations between river and meteoric waters and to investigate
the source of precipitation feeding these rivers. Stable isotopes énsriwere monitored at 17
sites in Romania, between August 2014 and April 2015; a network paralleling the one in
precipitations. Stable isotope analyses were performed using a Picarro L2130i analyzer at the
Suceava Stable Isotope Laboratory. The resultsvstmat the isotopic composition of river
water varies betweend :: iR n :'#°0 @ngl NStweenc n:': kyyR  FH2 TNde
tf2gSaid OrtdsSa INBE Ay NAGSNARA FTNRBY b9 w2YFyAl 0f{
w2YLFYyALlL o6¢t NYI @I Begd Rivkerp & rivemBatelSsarSpled sfidw very small
amplitude in their isotopic values, generally around the mean values in precipitation. However,

GKS FYLX AGdZRS Ay OGINALFGA2YyEa A& SEGNBYSte& NBRdAzO
1%0), ascompdB R (2 LINBOA LI (I (A%0) There i$ & deberaltedmdehcyics® 1 ¢ F
NBRdzOSR I Yt A (f2Rith indredsing discharge, however, more data is needed

to support this conclusion. We hypothesize that the reduced amplitude could be & oéswr

sampling during the autumn through spring months, with snow melting in the catchment area

dampens the precipitation (and climate) related isotopic signal. This hypothesis is further
supported by the dischargisotopic compaosition relation, the satiest (in terms of discharge)

river showing the large (i 6 1 ® BO)jsotopi@vidability (Suceava and Solonet rivers).

We see a clear differentiation between rivers in NW and NE Romania, vaitass
values around 10 or slightly above 10, and rivers in SW Romania,-exiteds values between
12 and 14 possibly indicating contribution from Mediterranederived precipitation.

¢CKAA LI LISNI KFd 0SSy LINBLINBR gAGK GKS FAyl

European Doctorate- 9 | wh5h/ ¢ [/ 2y GNI Ol y2® th{5w] KMyTKM

financed by the E@ LISy { 2 OA | ¢ Cdzy'lfl 0 KNRdzAK (GKS {SC)G2NJ-f
JY S

wSaz2dz2NODSa 5So®i32 LIYSy i HANT
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Keynote lecture

Carbon cycling in karstic areas: application of traditional and potential of ron
traditional stable isotopes
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Karst featuresare a result of rock weathering, e.g. the reaction of carbonate rock with
the CQandwater. The magnitudes, variations, locations and mechanisms governing the global
CQ cycling are still uncertain and under continuing debate, so karstification procesees
AYONBFaAay3ate 3IFAYyAy3d | G0Sy i Bezalselofdhe tapidk@elicSy G A I £ ¢
of carbonate dissolution and precipitation, the S@nsumption by carbonate weathering can
¢ on short time scale in terms of geological timby far exeed that of the silicate weathering,
which is considered as a main geological sink of atmosphesid GONR dza K 2 dzi 9 NI KQa K
the ecosysterrscale C cycle research, the geochemical terrestrial processes have long been
neglected. Although biogenic @@uxes in vegetated karst regions are prevailing, they can
occasionally be surpassed by the,@®change patterns dominated by carbonate weathering
and cave ventilation. To partition the C fluxes between biogenic and geogenic processes in
karstic areasa carbon massand isotope balance is needed. Here the C isotope analysis is the
primary tool, including both stable isotopeSG/*“C), as well as radiocarbon. The partitioning
of geological fluxes between those related to carbonate and silicate weathérowever, can
be facilitated by the use of nefmaditional isotopes, such as Ca and Mg, which can
differentiate between igneous sources and sedimentary processes. Thuk@artitioning
using stable isotopes of carbon in mixing equations and multtsounodels with known C
isotopic compositions of endmembers may be subject to large uncertainties, if the
biogeochemical processes which govern or participate in the carbon cycle are not taken into
account appropriately. Therefore, attention will be paid ttee quantification of processes
which cause considerable isotope fractionation, such as dissolution in open vs. closed system,
repeated cycles of carbonate dissolution, ;,C@egassing and carbonate precipitation,
isotopically selective microbial C cycliagd forced C@degassing because of ventilation. By
taking these fractionations into consideration, the uncertainties of the model calculation
because of uncertain or wrongful°C values of the end members can be reduced. In the
lecture, some examples ajuantification of C fluxes and partition between biogenic and
geogenic sources and processes in carbonate systems from the karstic Alpine and Dinaric areas
from Slovenia and Croatia will be presented. The focus will be on river systems, karst aquifers,
cavties and soil fluxes in vegetated areas. Quantification of C fixation in carbonate (tufa,
flowstone) and fluxes across the wateratmosphere interface will be discussed, as well as
estimation of contribution of geogenic processes to the ecosystem caflbxes in karst
forests and grasslands.
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Study of Dinaric karst using isotope methods: project REQUENCRIM
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In the frame of the project Reconstruction of the Quaternary environmegiroatia using
isotope methods (REQUENCRIM) the investigation of palaeoenvironment and palaeoclimate in
the Dinaric karst in Croatia has been performed. Dinaric karst covers half of the Croatian
territory having the wide range of karstic forms already prows good palaeoenvironmental
archives, such as terrestrial and submerged speleothems, tufa deposits, karst lake sediments,
and marine algal rims. Within this research various carbonate sediments from different climate
zones are studied: speleothems frondgations in littoral Croatia, mountainous Gorski Kotar
region and central Croatia, lake sediments from Plitvice Lakes, tufa deposits from Zrmanja
River, and marine algal rims from different locations along the eastern Adriatic coast. Research
is based orisotope methods that include analysis of stable isotop&**C and*®0/*°0 in
carbonate deposits’H/*H and'®0/*°0 in water, and radioactive isotopé%C and UTh series
for dating. Additionally, mineralogical composition and CHN analyses of lakeesasliand
physicechemical analyses of water are performed. The expected outcome of the research is
the following: climate and/or environment records in stable isotope composition of
speleothems and tufa, differences in palaeoclimate/ palaeoenvironmentitond in various
regions, how various carbonate deposits record conditions in time of deposition, comparison
of tufa from Zrmanja River area with the tufa deposits from other areas of Dinaric karst,
relative sea level changes during the late Holocene, rengnt sea level change impact living
algae Lithophyllum byssoidgschanges in the environment/climate during last ~200 years by
studies of lake sediment depth profiles.

The project is financed by the Croatian Science Foundation for the periodcZiB. In
the first year of the project we started with: sampling of rainwater, dripwater and speleothems
in 3 caves and monitoring of conditions inside and above the ¢aaapling and some
isotope measurements of the lake sediments from different locatiam two lakes of the
Plitvice Lakes systensampling and some isotope measurements of tufa deposits fiioen
Zrmanja River, as well as water chemistry analysiBeoZrmanja Riverprospecting of marine
algal rims along eastern Adriatic coast, collecthgamples and some isotope measurements.
The Project team of the interdisciplinary research consists of chemists, geologists,
geographersa physicist andh biologist.

The work was performed within the project 1628econstruction of the Quaternary
environment in Croatia using isotope methddmanced by the Croatian Science Foundation.
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Cavebased palaeoenvironmental research within the REQUENCRIM project
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Apart from coastal, lacustrine and riverine environmentdN® 2 SO0 awSO2 y a i NHzO G .
Quaternary environment in Croatia using isod® Y S (i REQEENECR)Nhcludes caves, i.e.
speleothembased researches. Within the crystal lattice, spelean carbonate comprises series of
stable andradioactiveisotopes routinely used for the reconstruction of the palaeoenvironmental
conditions. As thdsotope composition of the speleothem depends on the cave drip water
content, which itself reflects soil and atmospheric settings, thorough sampling and monitoring of
the three caves and their surrounding have been conducted. Each cave is locatedrentdiffe
environmental and climate zone: Nova Grgosova Cave (239 m a.s.I\VirCidatia with
continental climate- Cfb, Lokvarka Cave (760 m a.s.l.) in W Croatia also having continental
cimate-/ ¥6X | yR O2ladtt az2RNRG6 /I @S O60oH Y -l da df ®0
Cfa. Two speleothems were collected from the dagerior of each cave. In order to record drip
intensity, driploggers were mounted on the sites of collected stalagmites, coupled with water
containers. Concurrently with drip water, rain/snow has been collected on monthly basis above
each cave, and micdatimate elements (air temperature and relative humidity) have been
monitored during the lyear period. Stable isotopes ratioSG/*C and'®0/*°0) of radiometric
dated (UTh, *'C) speleothems will be analysed in order to determine isotopic variatiorigein t
past, which reflects temperature fluctuations and vegetation changes above the caves, both
J23SNYSR o0& GKS [ANJ YIFIaa RA&AGNROodziAzy | yR Of
dominance in studied regions and their isotopic signature in meteoric and water will be
determined by the water samples analyses.

Our results overlapped with accomplishments of the other REQUENCRIM teams will
provide further insight into regional Quaternary environmental variations, which will surely
contribute to the existindknowledge in broader European context.

The work was performed within the project 162Reconstruction of the Quaternary
environment in Croatia using isotope methddmanced by the Croatian Science Foundation.
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Isotope and chemical analyses of tharéace lake sediments in two karstic
lakes Plitvice Lakes, Croatia
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Ly GKS FNXYS 2F (GKS [/ NRBFIGAIFY {OASYyOS C2dzy!
vdzZE i SNY I NBE SY@ANRYYSyYyid Ay [/ NRFGAF dzaAy3a A&az2ia2L]
study of recent lake sediments in two karstic lakes from Higvice Lakes system. Lake
sediments may provide a continuous, higdsolution record of environmental changes within
GKS tFr1SaqQ SO2aeadSY FyR NBIA2YyL € OFr G OKYSyYy G I
environmental changes or humanduced impact. Fothis study we selected two lakes where
surface lake sediments (top 40 cm) were taken by gravity corer at several locations. Sediment
O2NBa 6SNB GF 1Sy Ay |2 niak Bepth 42\m$ at 6 toda@BB@EB in@l NBI ¢
avYl tt € 1 S areavl2kjadas NBpdil4.6m)oat 3 locations. The sediment cores
were taken at different water depth and at different distances from the coast. In the sediment
profiles (~40 cm long) analyses a@fC and d"*C of carbonate and organic fraction and CHN
analyses have been performe@&nd mineralogical compositionvill be determined The
preliminary results of the first year of the Project presented in this study included 3 sediment
O2NB&a FNRY [F1S tNRO6SY |id (KS Yedidzankay2stm G4 KS al
RSLWIKE IyYyR Fd GKS RSSLISaid LRAYyG 2F GKS tF1S=
1.7m depth, on 4.5 m depth, both near the shore on the SE of the lake and at the deepest
point of the lake, 14.5 m deptla'“Cand d"*C values indiated different ratio of authigenic and
Fff23SYyAO0 FNIXOUOA2ya 0 RAFFSNBYG &l YL Ay LRAY
stronger influence of the water current at the mouth of the Matica River. Strong influence of
photosynthesis and cal@tprecipitation from dissolved inorganic carbon was observed at the
deepest poins of both lakes. The CHN analyses also showed stronger influence of allochtonous
2NBIFYAO YIFGSNAI AY [F1S tNROO6S:E AYyONBlFaay3a y
composi A2y 2F [F1S tNRBOGS aSRAYSyld OINASR FT2NJ RA
from 20 to 80 %, organidraction from 16 to 20 % and C/N ratio from 16 19. The
O2YLRaAilArAz2y 2F aSRAYSyid T htRIMhrde lodaonsyYcarbateS SNR g O
fraction was ~95 %, organic fraction ~1 % and C/N ~11, implying that here autochtonous
material prevails. The preliminary data showed that isotope and CHN analyses in several
sediment cores taken from different micro locations in two lakes can proing®ortant
information on paleoenvironmental changes, and also help in predicting future trends in
environmental evolution following the global and local/regional influence of these changes.

The work was performed within the project 162Reconstruction othe Quaternary
environment in Croatia using isotope methddimanced by the Croatian Science Foundation.
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Isotope and chemical analyses of water and tufatire Zrmanja River, Croatia
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In this study we present preliminary results of isotope analyses of tufa deposits and
chemical analyses of water in the Zrmanja River. The Zrmanja River is 69 kiodated in
the Dinaric karst, the NW Dalmatian plateau, and flows into the Adriatic Sea (Novigradsko
more Bay). The area is influenced by Mediterranean and continental climate. The Zrmanja
River and its tributary the Krupa River are characterized byprtdaipitation in water stream
forming tufa bariers. The aim of this study is reconstruction of palaeoenvironment /
paleoclimate settings from fresiater carbonates/tufa and comparison with the similar areas
in the Dinaric Karst (Plitvice Lakes, the KRkeer).

The activities include sampling of water in the Zrmanja River at several locations in all
seasons, in situ measurements of water (T, pH, conductivity), separation of dissolved inorganic
carbon (DIC) from water, sampling of recent tufa at severtions along the river course
and sampling of fossil tufa deposits. The analysed®@fand *“C age /a**Cwill be performed
for tufa deposits and DIC, and water analyses will include determination of Ca, Mg,
bicarbonate and dissolved organic carbon ([pE@dhcentrations.

For the investigation we have chosen 6 points for water sampling along the water course
from spring to town Obrovac, 50 km downstream. Calculated saturation index of CaCO3 based
on measured parameters showed good conditions for tufa ipietion in the most part of
Zrmanja River. Radiocarbon activity of D4, measured fronthe Zrmanja River spring
downstream showed slight increase from 80 to 90 pMC.age of old tufa barrier Gazin Kuk
showed the age from 2600 to 5600 yr Big€not corrected for hard water effegt

The results of tufa and water analyses will be used for determination of the conditions
for tufa precipitation in the Zrmanja River; determination of time period of tufa precipitation;
comparison of*!C and UTh agesof tufa; determination of initial**C activity of tufa in the
Zrmanja River area.

The work was performed within the project 162Reconstruction of the Quaternary
environment in Croatia using isotope methddsianced by the Croatian Science Foundation
for period 2014 2018.
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Monitoring of algal rims within the scope of the project REQUENCRIM
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Algal rims, primarily formed by red coralline algthophyllum byssoidesre considered
to be precise sea level indicators. We hageently started with the study of algal rims along
the eastern Adriatic coast using isotope methods and our first results in the Central Adriatic on
0KS AaftlyRa 2F A4 wl@yAl YR . A0S@2 &dK26SR I
the distinguisied periods of climate changes during last two millennia. In the framework of the
project Reconstruction of the Quaternary environment in Croatia using isotope methods
(REQUENCRIM) we focus on palaeoenvironment and palaeoclimate research of algal rims in
order to establish the chronology of relative sea level changes along the Croatian coast and the
link between the morphological structure, climate change and sea level change for the late
Holocene. Our research showed that although the alga grows toddge#t not form rims any
more. Within the project we started to monitor existing rims on the island of Vis with the aim
to determine how recent sea level change impact living alg@bdqphyllum byssoidgsin the
contribution methodology and results of théirst year monitoring of algal rims will be
presented. The status of the prospected livitglli of Lithophyllum byssoide@iving, partly
eroded, completely eroded/noexisting) was determined twice (in September 2014 and July
2015). Understanding the pential effects of climate change, raising temperature and sea
level on Lithophyllum byssoides will help us to explain the relationship between the increased
sea level rise and the changes of algal rim morphology.

The monitoring of algal rims has beeméled within the Croatian Science Foundation
project no. 1623"Reconstruction of the Quaternary environment in Croatia using isotope
methods'.
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Relative sedevel change and climate change in the Eastern Adriatic based on
the isotopic study of algal rims
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The two millennia sedevel curves along the EasteAdriatic coast are primarily based
on archaeological coastal remains as well as geomorphological and sedimentological markers.
Today, the approach to the study of sea level variations is multidisciplinary and includes the
use of a variety of different mkers and their combinations where possikittowever, most of
the methods used till now do not provide enough precision. In order to obtain more precision
and better accuracy of sdavel curves our latest research along the eastern Adriatic has been
centred on algal rims as sdavel markers. Their fossil bamnstructions have proven to be
precise sed SPSt AYRAOFG2NE opmMn OYO AYy YAONRGARIE S
Lithophyllum byssoideallow us to study the relative sea level change afichate change
during the last two millennia with much more consistency and accuracy. Under favourable
conditionsLithophyllum byssoiddsuild up reef like bioconstructions just above the biological
mean sedevel which can bé’C dated. Within the projedReconstruction of the Quaternary
environment in Croatia using isotope methads study algal rims oseveral locations along
the eastern Adriatic coasfAsLithophyllumand mollusc shells found inside the rime dated
using*'C analyse$LSC and AM®)arine radiocarbornreservoir effect should be considered
Previous research has assumed thahophyllumdoes not appear to be subject to any kind of
marine radiocarborreservoir effect. Those assumptions were based ondhgng of living
thalli. Our resuks showed that this is not the case amefore further investigations and
interpretations it is necessary to resolve this issGensequently, we started the study of the
MRE along the eastern Adriatic #® “‘C reservoir effect may have a significantushce to
the final *“C results and its very important for chronological accuracy in temporally short
studies like the study of 2 ka relative sea level variation. In research of MRE we engaged the
analyses of prdomb samples from museum collections ati# analysis of paired samples
from the algal rims.

The work was performed within the projed623 "Reconstruction of the Quaternary
environment in Croatia using isotope methddmanced by the Croatian Science Foundation.
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Stable isotope compositionfosurface and deep waters from Plitvice Lakes
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Within the project'The influence of climatic changes and environmental conditions on
biologically induced precipitation of tufa and sedimentation process in the Plitvice 'Lakes
O2y iGN OGSR 06S8SG6SSy (G(GKS wdzS Siohhl P&kORlitRi& ALakesL y & G A G d
various isotopic data for water, tufa, lake sediments and atmosphere were collected in the
period from April 2011 to April 2014. Here we present isotopic composititgnd d'®0) of
surface and deep water3he study area wase Plitvice Lakes system of 16 lakes separated
by tuffa barriers and interconnected by waterfal&urface water was collected &tlocations
along the water course in length of ~10 km from Matfttae main stream feeding the lakes)
to the Korana Rivefthe outflow from the lake systemwhile the deep water was collected
at 4 sediment traps in different lakes (IRB1 and IRB2 in Lakak<at water depth 6 m and 8
¢Mn YI NBaLsSOoOGA@Stes Lw.o Ay [F1S tNROGS Fid ¢ =
Both d?H and d'®0 of water show seasonal variations with higher values during
adzYYSNE o6dzi GKS aSt adil< : DdmgEré mMukhsyialler hanindn :: Ay
precipitation of the aread®0 values in precipitation varied frommc 'z -H (32 £ d’HY R
from -m 1 0 :'=m i 21] confirming that the waters of the system are well mixed. No
difference between deep and surface waters is obsdrifehe mean values are concerned. A
slight increase in both mead’H and d'®0 values and their seasonal variations is observed
for locations along the water course, fromn @17 5 ndm maldb &l NiAddF =6 2 G
Korana River. Influence of heavy smer rains and snow meltingvas observed by slight
increase and decrease, respectivelydifO values compared to the average/"normal" values
in both surface and deep waters.
The LMWL for the Plitvice Lakes precipitationd = 7.8d"*0 + 11.7[1]. Al surface
waters in this study lie on the lin®HI' 6 ¢ ® p'®0g 6 B ®p O B = W8S, /and Ihe deep
water on the lined®HI' 6 p ® y'®0g 6 b ®p O 5= WID hawdr slapes and intercepts of
both relations compared to the LMWL indicate udhce of evaporation of surface waters
that is more pronounced in big lakes, and also more pronounced in deep that in surface
waters.

[1] . FoAY1ll {Z hoStAd .3 YNFa2OFNJ .NRYyAd: LI | 2NE
Advances in Isotope Hydogy and its Role in Sustainable Water Resources
Management (IH2007), Proceedings of a Symposium, Vol. 1, STI/PUB/1310. IAEA,

2007. 327336.
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Carbon isotopic investigations of Zolushka Cave
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Zolushka cave situated on the Ukrainian/Moldovian border is one of the largest
gypsum caves in the world. It was excavated for the first time & nfiddle of the last
century. Excavation was possible due to the water level change caused by quarry works
undergoing in the close vicinity of the cave. Phreatic hypogene caves are usually huge (tens
and hundreds of kilometres long) underground labyrintbfspoor air exchange with the
outside atmosphere (low pressure climate type of cave). Due to the dimensions and of the
weak link with surface, they become, inter alia, the giant "traps" for different gases, which
are "produced" by both the biosphere (sothicro-organisms, plants, decomposition of
organic material, etc.), and the processes taking place in the cave (gases dis$ipate
water) and in the deeper parts of rockassifs(chemicals oxidation, fumes, radon migration
etc.). The chemical compositioof air of hypogene caves atmosphere forms under the
influence of various factors and has both the common and specific features in each case.
One of its most distinctive features of Zolushka cave is higi3(% or more) content o€Q.

The other importat feature of the cave is organiich sediment of till now not known
origin. Here we present some pilot carbon isotopic study of the organic sediment as well as
atmosphericCQ sampled in the cave. We hope that using stable and radioactive carbon
isotopeswe will be able to resolve processes undergoing in the still active cave.
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Applications of Cavity Rin@own Spectroscopy (CRDS) to isotopologues of
water, as well as nitrogen and oxygen isotopes igONfor soil studies

RenatoWinkler, Kate J. DennisNabilSaad
Picarro Inc.Santa Clara, USA

rwinkler@picarro.com

Over the past five years, advances in cagithanced absorption spectroscopy have
fundamentdly changed the way scientists study carbon, nitrogen and water cycling between
the subsurface, surface, plants and the atmosphere. With the continuous evolution of
performance, including high precision, low drift and ppet-billion resolution, along W
compact, fielddeployable and eastp-use instruments, scientists are increasingly able to leave
GKSANI fFroa FYR YIF1S YSIadNBYSyida RANBOGEe Ay
RingDown Spectroscopy technology can be applied to (i) spatid temporal changes in
hydrological systems and (i@ emissions and nitrogen cycling between the soil, plants and
atmosphere. The Picarro Continuous Water Sampler, when coupled to a -LZ2RDS
analyzer, now enables retilme, continuousmeasuremens ofd®®*0andd®Hin liquid water for
the construction of high resolution water isotopologue data sets through time and space.

The CWS was deployed on the Sacramento River Delta to understand local evaporation
and residence time of water in the delta systeitVe will also discuss recent enhancements to
t A Ol NNiBfreréd phtforir for measuring nitrogen and oxygen isotopes 40,Nncluding
site-specificd®N and d®0. This system can be used to identifyONsources and sinks, and
improve predictive modelsf N,O emissions from the soil.

87


mailto:rwinkler@picarro.com

ESIR Isotope Wkshop XIlI, Zadar, 2015

Carbon isotope ratios of dissolved inorganic carbon (DIC) and carbonates
measured with a field deployable isotope ratio infrared spectrometer
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Laserbased Isotope Ratio Infrared Spectrometers (IRIS) offer the potential to perform
precise,in-situ analysis of isotopologues of gases such ags G@ are presenting a middle
infrared laserbased s¢ 8 2 NJ LI F G F2NY GKI G A& OFLIOGE™® 2F aiYc
|y B3C isotope ratios of carbon dioxide. We will show results using this analyzer to prebe CO
from head space processes, specifically for the analysis of dissolved inorganic ca@oar
carbonates.
113C values of pore water with a DIC of 2.3 mrwHs analyzed by acidifying aboutr
of water with HPQ, in a labco borosilicate vial. Before running the gas through the Delta Ray,
the sample was settling for 5 h. We achievedyariiS Ny/ | £ LINGoOR.a7% Ty | TRNI v

SEGSNY It NBLJuS FOdBxAD A2ESh (68A t2(F 1t a2 LINBaSyd | RSLIG
FTNRY || aSRAYSyd O2NB O2ttSOGSR i GKS Ft22N) 27

Measurements of three reference matats (NBS 18, NBS 19 and LSVEC) were
performed, and NBS 18 treated as an unknown. Five samples ef®N&Sapproximately 1 mg
each were acidified using a few droplets of PACHPQ and left for equilibration overnight at
25c /| ®-1®9and LSVEC samplegevieated identically and used for linearity calibration and
a0ItS O2yiNIOGAYY I3 R DKEJAEEMadzKBRZD G RSR O f dz
were-5.050.L: | Y2R3p02:> NBALISOGABStes Ay FFANBSYSyld gA
IAEA 0f5.0150.04'c: | Y2R2p[0.2': , within the analytical uncertainty.
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The isotope anomalies (IA) received recently areat attention by a number of
investigatorgeg.1,2,3and rekrences thereir], therefore we propose here a novel approach
in their study as described below.& L! 65 dzy RSNE G AR I FREomMRSBA L (1 A 2
respective values of 0.52"%0 and 0.52 *S predicted by the mastependent theory[4,5].
¢tKSasS Fy2Yl t ASw Il yRES g eninteredito ke large in meteorites and
stratospheric tracegases (@ CQ, HO,, SQ, CO), but very small at Earth surface level. The
YI22NJ 42dzNDS 2F GKS | y2 ¥YDfi2atmdspherk bzoe Syt CO & 2 ( 2 LIS
g KAT &l *8 retorided 2nTPregambrisulphides andsulphates result most likely dut
ionization phenomena of S@nd HS in ancient Earth atmosphere. The distinct anomaly of
stratospheric C®is diluted with isotopically normal GQvhen it enters the troposphere,
hence at the ground level GBhows a little anomaly. Hoag et al. (2006) LINB RA'@I=S R n
+0.15: 2y f & T2 NJ (i KSHefichihd IR ierdo@ Wall 2cognized at Earth surface
tf S@St o6& TFINE RdzS (2 aSOSNB | yih f eyWRIyImbBss RAFFA Od
spectrometry.

The goal of this research is twercome the most crucial difficulty by applying negative
ion mass spectrometry. With the proposed idea we will attack the problem of the analysis of
YAY 2N @I Nk @ ¥°R pecaugeTo interfering peaks occur in the mass spectra of O
and S N DS aal NB LIN® @dteininatibn shcobild be enhanced several times in
comparison to that attained nowadays by using of positive ion mass spectrometry.

We will try to enhance maximally the precision of isotope ratios determination by
isotope ratio mas spectrometer (IRMS) on one hand, and on the other hand, we will increase
the efficiency of isotope determinations by simplification of the sample preparation
procedures. To achieve these goals we have constructed a triple collector and dual inlet mass
spectrometer, in which we used the alignment and electromagnet manufactured by Nuclide,
Pennsylvania, in 70's dhe 20" century. The collector assembly of this IRMS has been
designed for the measurements of negative ionsu@ Sproduced from being eagilprepared
gases like COCO and SO Particularly such measurements yield highly promising results
regarding the intensity of the negative ion beam of oxygen ¢g@enerated from CO gas at the
resonance electron energy of 11 eV.

In dependence of the achrement degree of the outlined goals, we would be able to
investigate smaller or larger IA recorded in various type of terrestrial carbonsigshates
andsulphides and perhaps some components dissolved in waters. This will be rather exploring
study of rack samples of different geological age. We will put major attention to study IA in
times of global crisis like those encountered in Permian/Triassic and K/T boundaries. In those
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02dzy R NASa 3INBThi | gffRNdEMe (bder slrdady2rd@corded in Badntary
carbonateqg7] | y B 1 | }QRin marinesulphates[8,9].

In this lecture we will present our upo-date aspiration towards studies the IA
anomalies in terrestrial samples.

This study is supported by National Science Center (Polish) accardimg decision no
DEG2013/11/B/ST10/00250. We are grateful to Dr. Keith Hackley fitthinois State Geological
Surveyfor his kind assistance in the shipment of the old mass spectrometer operated long ago
there.

[1] Thiemens MH. Ann. Rev. Earth Planet. 82006 217¢62.

[2] Thiemens MHShaheen RIreatise in Geochemistrgnd Edition, Elsevi&t013.

[3] Eiler JM, Bergquist B, Bourg |, Cartigny P, Farquhar J, Gagnon A, Guo W, Halevy I,
Hofmann A, Larson T E, Levin N, SchaubleSkolper D. Chemical Geology732014)
119143

[4] Urey HC. 1947. Chem. Soc. Londd®47:562,581

[5] Bigeleisen,Mayer MG.J. ChemPhys.15(1947)261¢67.

[6] Hoag KJ, Still CJ, Fung 1Y, BoerinG&dphysical Research Lett&3(2005)5.

[7] DNXzal Ol @Z&al1A aZal D2 aNafirZ33M1®3DBAM6B.y |

[8] Holser WTNature267(1977) 399403

[9] Claypool GC, Holser WT, Kaplan IR, SakalkHChem. GeoR8 (1980 199-260.
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High-precision measurements dH/*H and **0/*°0 stable isotopes ratios in
groundwater

¢ YN al NB2 @¥6, Obraizhalrh 2 OA O

Croatian Geological Survey, Zagreb, Croatia

tmarkovic@hgicgs.hr

Measurements of théH/*H and*®0/*°0O stable istope ratios in water are commonly
used to identify the groundwater catchment area, mean residence time, geochemical
processes in hydrogeology. Measuring mass differences of molecular compounds (ratios) can
be done by a variety of mass spectrometer desigbevity ring down spectrometry (CRDS) is
one of the techniques used by Picarro L213pectrometer. The spectrometer was purchased
thanks to the DRINKADRIA project financed by IPA Adriatic Cross Border Cooperation
Programme. Measurement methodology is bdson fact that every small gahase molecule
has a unigue neanfrared absorption spectrum. At stdtmospheric pressure, a series of
narrow, weltresolved, sharp lines, each at a characteristic wavelength exists and these lines
are weltspaced and theiwavelength is welknown, so the concentration of any species can
be determined by measuring the strength of this line, i.e. absorption. The instrument consists
of autosampler, vaporizer, two vacuum pumps and measurement unit (CRDS) with computer.
The insrument simultaneously measured/*H and*®0/*°0 stable isotope ratios in water
aF YL Sad ¢KS YSIFadaNBYSyid | OO0dzN¥adis 0.08dzlardl y i SSR
achieved is 0.01 to 0.03 depending upon water chemistry. The measurement accuracy
guarantS R 6 & Y I y dZHIlis©.8:dzAlB acHieedlis{0.03 to 0:07 depending upon
water chemistry. In the period from August 2013 till May 2014 groundwater duplicate samples
were collected from Lobor water sources. One group of samples were analyzed dyyidsot
Ratio Mass Spectrometry (IRMS) in Laboratory for measurement of stable isotopes,
Department of Physics, Faculty of Medicine in Rijeka, Croatia, and another in Joanneum
Research Resources Forschungsgesellschaft, Institute of Water, Energy and Slistainab
Department of Isotope Hydrology and Environmental Analytics, Graz, Austria. The duplicate
samples that left at Croatian Geological Survey were measured using Picarrei L2aRs
measured by cavity ring down spectrometry were compared with tHeegobtained with the
isotopic ratio mass spectrometry and negligible difference was observed.
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Deuterium and Hydrogen Ratios Determine Proton Spattice TtWeighted
Magnetic Resonance Images: Clinical Application€ancer

b al s "o Diroeea { 2YE &l A

"UCLA School of Medicine
’SiDMAP, LLC
3LABIOMED, Los Angeles, CA, USA
*HYD, LLC, Budapest, Hungary

boros.laszlo@yahoo.com

Decreased'H spectra spifattice relaxationbased 3D images of tissue water and fat
using wholebody T-weighted magnetic resonance imaging (MRI) outperform all other
radiological diagostic tools to detect cancer. A relatil@ss in proton signal casmsobe seen
in eggwhite when compared toegg yolk using clinically applied axial MRFigure 1,"H
detection in water and fat, 1.5 T). We herein report close correlatiohs (R Correlation =1)
between measured deuterium and hydrogen ratios in egg white and yolk (Tabia &)tope
ratio mass spectrometry’fl Content (D; ppm) IRMS) as well as that of MRIReenBlue
(RGB) intensities and luminescence, respectively, using color code analysis by Microsoft
Windows Paint HyperText Markup Language (HTML) image analysis (Eigersion 6.3, Build
9600)

Table 1. Comparison of measured deuterium and hydrogen ratios in egg white and yolk via
isotope ratio mass spectrometry and MRI ReagkenBlue (RGBjntensities and
luminescence via HTML image analysis

Background Egg Whe  Egg Yolk yolk/white  white/yolk

1) ) ©)
RGB (MRI) 0 159 201 126.4 % 79.1 %
Luminescence (MRI) 0 152 188 123.7 % 89.9 %
2H content (D; ppm) 0 152 122 80.3 % 124.6 %

Our results demonstrate that MRI is an excelléR"H biomarker imaging toobf
compartmentalized tissue water and fat composition. When mitochondria are failing
cytoplasmic water and saturated fatty acid pools can potentially decrease MRI proton signals
by their increasedH,0/"H'HO/H,O ratioresulting in adeuterium enriched latticeSuch lattice
yields a relative decrease ifH-NMR signalsand luminescenceof primary and metastatic
tumor tissues, residing in abdominal and pelvic orgaiftke brain, on the other hand, is a
predilection site for deuterium accumulation due to the bloddNJ Ay 6 F NNA SNDa SEOf «
deuteriumcarrying circulating triglycerides as a prelude to myelination and synaptic vesicle

turnover. In neurogtes the entire saturated and monounsaturated lipid pool is produced
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locally by de novo biosynthesis from daterium rich dietary glucose. Therefore the
mechanisms of brain tumors gaining proton sigreasl luminescenc®n noncontrast spin
lattice-based fluidattenuated inversion recovery (FLAIR) images involve the breakdown of the
0f 22R 0 NI AY iddisttidMiRa8rigIudctiodr and its desulting effect on gaining access
to deuterium depleting fatty acids from circulatiomhus nitochondrial low deuterium fatty
oxidation provides the deuteriurdepleted signayield during wagr production in brain
tumors. Biochemical mechanisms detailed above should help radiologists to metabolically
characterize tumors that contrast out by severely altered deuterium depleting mechanisms in
comparison with those found in host tissue water and fat pools.

& >

Figure 1. Colorcode analysis by MS Paint (version 6.3, Build 9600) using sections of MRI images
of egg white and yolk for comparison with IRMS deuterium confmolvided in Table 1.
(1: background, 2: egg white, 3: egg yolk
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SHRIMP lle/MC an isotope multitool

ZbigniewCzupyt
aAGNRBI !ylIfeaira [F02NII2NBA%RKLDS 2YRANBOUING A Y a:
blFridA2y Il f wSRIINBIKS AfylayiR G dzi S =

I Ol dzX LJAA ®32 Fb LI

SHRIMP lle/MC (Sensitive High Resmbt lon MicroProbe) is a Secondary lon Mass
Spectrometer (SIMS) that is capableinosituisotopic and chemical surface analyses of solid
targets [1-7]. A highenergy beam of primary ions is focused onto a small area (from 5 to
30kY RALl YSGS Kice & the térgeS Thé am bombardment sputters atoms and
molecules from the sample. These secondary ions are gathered using electrostatic lenses and
transferred to a mass spectrometer, in which they are separated according to their relative
masses. SHMP lle has high mass resolution which is achieved by the use of a doabteng
mass spectrometer, simultaneous energy and mass refocusing, with a very large turning radius,
magnet radius is 1000 mm and electrostatic analyser radius is 1272 mm. Thdtyis w
instrument has a beam line over 7 m long and weighs more thaaris8].

The SHRIMP has the high secondary ion transmission necessary to detect trace elements
[9,10] while maintaining the high mass resolution required to resolve the many molecular
interferences that result from chemically complex minerals. The operation at high transmission
with a mass resolution sufficient to distinguish MRBEEdiumrare-earth element$ from LREE
(light rare-earth elements)oxides, and Pb from Hf dioxides makes th¢R8VIP ideal for low
level trace element analyses of geologic materials and®b geochronologyl1]. It can be
used for routine measurement of the isotopic composition of, for example, Pb, U, Th, O, S, C,
Mg, Ca, Ti, B, Li, Si and Cr, and the abundaot@sost elements in the periodic table in
geological, cosmochemical, experimental, or industrial samples.

¢KS {IlwLat LLSka/ KFa I YdzZ 6A02ff SO02N) 6KAOF
isotopic ratios of C, O, S, and other geologically interesiaments[8]. The use of charge
mode electrometers allows the minor isotopes’$,’0, and**Cin carbonate to be measured
using a faraday cup instead of an electron multiplier, even though the countrate is only a few
hundred thousand cps in most casd@$e use of higisensitivity hall probes instead of NMR
allows for multiple isotopic systems (O, Suiphates, O, C in carbonates) to be analysed in a
single analytical spot via field switching. Stable isotope geochemistry examines the change of
the isobpic composition of an element (H, Li, B, C, N, O, S) produced by chemical or physical
processes. SHRIMP measurement of S isotopes has been used to understand mineral growth
mechanisms and genesis, follow changes in fluid compositions and to constraarttigions
under which rocks and ore deposits foffr?].

For isotopically uniform electrical insulators such as zircon, SHRIMP lle/MC has
demonstrateda capability to produce replicate oxygen isotopic analyses over a period of
several hours that have aastdard deviation of better than 3,2 . SHRIMP lle/MC main use is
U-Pb geochronology. It provides rapid, reliable dating of migcale domains in Hearing
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trace minerals at the -2 % level. The current technique comprises a measurement of Pb
isotopes, U;Th, and uranium oxide species which are used to calibrate the relative ionization
efficiency ofU and Pb. SHRIMP analyses are advantageous in that the fine spatial resolution (in
NIy3aS wn >Y0o fft2ga GFNBSGAYy3a 2F &ddzodINI AYy R2Y
histories, avoiding inclusions or metamict domaj@k When temporal precision highehan
1% is required, the SHRIMP lle/MC can be used to screen zircon grains for lead loss, inherited
cores, or other problems that may inhibit or complicate TIMS analysis.

The small analytical volume (~1000 cubic microns) allows minimal sample consumpti
[13]. This allows for later wholgrain dissolution, combined -Bb-Th dating, or the use of
multiple in situ techniques on the same sample, such as SHRIMP-Hk gkochronology,
SHRIMP lle/MC oxygen isotope analysis, and then laser ICPMS Hf iscabysitsaBHRIMP lle
has been used for the -Bb geochronology of minerals such as zircon, titanite, perovskite,
allanite, rutile, baddeleyite, monazite, and xenotif38,10,1418].

[1] Bowring SA, Williams ISontributions to Mineralogy and Petrology 1@499) 3-16.

[2] Clement S W,JCompston W Newstead G. Design of a large, high resolution ion
microprobe. Proceedings of the International Secondary lon Mass Spectrometry
Conference(1977)SpringefVerlag.

[3] Compston W, Pidgeon RNature321(1986)766-769.

[4] Matsuda Hlinternational Journal of Mass Spectrometry and lon Phyiqd974)219
233

[5] Moorbath S. The most ancient rockdature 304 (1983)585¢586.

[6] { OKNNXBNJ ! Matute316($989)8B-55/ Wd

[7] Stern RA, Bleeker Waeoscience Cana@® (1998)27-31.

[8] Wiliams | S. The Wonderful World of SHRit?al presentation on a 95anniversary
of Polish Geological Instituté2014).

[9] Black LPKamo S lAllen Ch MDavis D WAleinikoffJ N Valley J WMundil R Campbell
I H Korsch R, Williams | SFoudoulis CChemical Geolog805(2004)1-2.

[10] Wilde &, Valley JWPeck WHGraham CMNature409(2001)175178.

[11] Kinny PD, Compston W, Williams@®ochimica et Cosmochimica A&#a (1991)849
859.

[12] Eldridge CS, Compston W, Williams IS, Walshelngrnational Joural of Mass
Spectrometry and lon Process&$(1987)65-83.

[13] Ireland TR, Clement S, Compston W, Foster J J, Holden P, JenkinsFB Scaream N,
Williams | SAustralian Journal of Earth Scien&&g2008)937-954.

[14] Amelin YVChemical Geolog}46(1998)25-38.

[15] Fanning CM, McCulloch MT. A comparison ¢PlJisotopic systematics in early Archean
zircons using isotope dilution thermal ionization mass spectrometry and the ion
microprobe.Third International Archean SymposiuRgrth. Extended abstracts volume.
(1990).

[16] Froude DO, Ireland TR, Kinny PD, Williams IS, Compston W, Williams IR, N§aitsdS.
304(1983)616-618.

[17] Ireland TR, Compston W, Heydegger. BRochimica et Cosmochimica Aet@ (1983)
19891993

[18] Stern RAusGeo New81 (2006)15-17.
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The high pecision oxygen isotope analysis of phosphates
AndrzejPelE { GFyA&dOl g |+ O &

Mass Spectrometry Laboratory, Institute of Physics, Marie €Gkiedowska University,
Lublin, Poland

Andrzej.Pelc@poczta.umcs.lublin.pl

Since two decades silver orthophosphate £#2@Q) has successfully been used in oxygen
isotope analysis of natural phosphates. Natural phosphates, both biogenic and abiogenic, can
be relativey simply converted to ABQ by digestion in HF and subsequent precipitation with
AgNQ solution. There are three methods of convertingsR@ into a permanent gas
amenable for®O isotope analysis by IRMS [1]: (1) The fluorination method, although oxygen
extraction is quantitative in reaction with BfFCIF, or K, and it requires at least 15 hours for
completion [2]. (2) A rapid oxygen extraction method by graphite reduction was developed by
hQbSAt Si I f @2Q-gmphte nmixyuressskale®d Klisd tdbes were heated in a
NBaAxadlyoOoS 2¢0Sy (2 wmunn c/ ® P&ICOIInAaTgkassyi S Y LIS NI
OFNb2y NBFOG2NI KStR 4 mnpn ¢/ om8d

In this study we investigated the graphite reduction of; @ in detail. We applied
resistance heang of Ptlr boat in vacuum. The following observations at final reaction
GSYLISNI GdzNBEa&A @O NBEAYy3 FNRY ,extractod geldd(i) mxygen 6 SNB
isotopic composition ofCQ (iii) mass loss of the reactants. Our study lead us to further
improvements of the oxygen isotope analysis of phosphates Clygield and oxygen isotopic
composition were determined on a calibrated dual inlet and triple collector isotope ratio mass
spectrometer. We noticed the following three stages of the reductiaocpss: (1) At
GSYLISNI (dzNBa& 0 SIQ2iss forrpedh rwhilst /silvel ofthophosphate decays to
pyrophosphate. (2) At higher temperatures59®0 1 ¢/ LINBSR2YAylyaft e [/ h Aa
pyrophosphate which decays to metaphosphate. (3) At temperatblre3 2 S yon ¢/ (K
meaningful sublimation of silver orthophosphate appears. These observations were
accompanied by the oxygen isotope analysis of the obtai@€r ¢ KS Y &0 vatieNB R !
varied from-mm ®go:’: ol G (KS { 246@dH 0 SYILIE NI K 8NKA IEZa
¢CKS 2LJiAYdzY NBRdAzOGA2Y GSYLISNF GdzNBE NI y3IS gl a T2
range the oxygen isotopic composition© is nerly constant whereas reaction efficiency is
YySENIe& O2YLX SGSo ¢ KS RSO af fpSden iRsIVEDIOBEBayeOS 06 S
and thatinCQSEG NI OGSR FNRBY (GKAA LIK2aLKIMO Galudsan bn dT1 H
two commercial and one symesised silver orthophosphate reagents have been determined
on the VSMOW scale [5].

[1] VennemannT, Ficke H-C, BakeR9 % el ZRbColemanA. Chem. Geoll85 002 321-
336.

[2] QaytonRN, MayedaT-K. Geochim. Cosmochim. A&& (1963 43-52.

[38] h Gl J R, BeL J, BinhardE., BakeR E. Isr. J. Earth St3.(1994) 203.

[4] PelcA, HalasS, Rapid Commun. Mass Spectr@rh 010 2827.

[5] HalasS, RrzypekG, MeierAugenstein W Relc A, kkmp H F. Rapid Commun. Mass
Spectrom25 (2011) 579584
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Extraction chromatography separation of lead and determination?tPb
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Ratios of isotopes, and ratios of isotopes members of natural decay chains, are used as
radioactive clock for timing natural geological materials like sediments and rocks, locating
samples at the moment in earth history and correlating them witheotevents and incidents.
Ratio of*® to #°Pb is commonly used*°Pb emits lowenergy beta particles (E; & 20 keV
(81%), 61 keV (1%)), and gamma rays(E 46.5 keV). Hencé'®Pb could be detected by
gamma spectrometry, liquid scintillation counting (LSC) and other techniques. Indirect
techniques for*°Pb determination have been more usual beca@$b direcly determined
by gamma spectrometrgan be disturbed bypoor counting efficiency, se#fbsorption in the
source and adsorption in the detector measurements. Lead separation from sample is required
for indirect techniques of determination. Usingxtraction resins (Sr resin, Pb resin) and
variations of acids concentration in mixtyrkead could be separated from other cations,
isolated and preconcentrated with contented recovery. After separatidfPb could be
detected on LSC through its daughtarclé **°Bi and*%Po with classical LSC detection using
scintillator after radiochemical equilibrium was achieved. Detection by LSC has lack- of self
absorption but waiting foequilibrium with daughter nuclei™Bi and*°Po is disadvantage of
the methad. Consequentlyseparation of lead on extraction chromatography resins and

determination of*!%b by LSC whk presentechere.

97


mailto:mnodilo@irb.hr

ESIR Isotope Wkshop XIlI, Zadar, 2015

Application of a solid electrolyte reduction reactor in @Fw a { N2 NJ !
determination of organic substances

Vyacheslav Sevastyartipatalia BabuleviéhEric Galimav
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’NRC Kurchatov Institute, Moscow, Russia
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Compoundspecific isotope analysis of individual organic substances is a powerful tool
for tracing nitrogen (N) source and transformation in biogeochemical cycles. Reduction of NO
is of great importance and interest in air pollution control especially in the high temperature
combustion processes. A high temperature electrochemical solidrelgie reactor (SER)
based on stabilized zirconium dioxide (2191 0.1 Y,Os) has been designed for reduction NO
in a continuoudlow isotoperatio mass spectrometry (ARMS) systemA solid electrolyte
possesses the oxygen ions related conductiattyigh temperatures (809 1000°C). The SER
is made of tubular, thirwalled zirconia ceramics with inner diameter of 1 mm and of 10 cm
total length. The working temperature of micreactor is ~950C. Our constructed device is
coupled to a Delta Plusdtpe ratio mass spectrometer via a cryogenic trap and Combustion
° ’T0 assess the performance of the new reduction reactor the samples of IAEA 600 (caffeine),
acetonitrile (CKCN), and bh 3 & & S NB°N vajuestobtdinSdRuding ‘conventional Cu
gANBAa NBRAzOGAZ2Y NBI Ol PWvalleg &F caffirte yacetpBtiNgSandd® y & A RS NB |
obtained using commercial reduction reactor were 2gl6 ®c ¢ =86), 05¢p N PHT = OV
7),-0.82p 1 ® M M =3), réspectively. Those when using SER wereglil6@®@ MM : O T n03X Mo
noodg £8),-hA8rn dHc 25), r&YISOGABSt ed hyft &NvEReNvdreOSG 2y A (|
close when using two kind of reduction reactors but standard deviations were worse in case of
using the SER. For IAEA 600 agdl N (i KNSvalues were different. Unexpected was that the
signal amplitués (m/z 28) using SER were I3 times higher than those with using
commercial reduction reactor. The performance of SER can be improved by means of using a
new working electrode made of Pt and Rh like in~aa¥y catalytic converter in the exhaust
systemof many modern petrol engine vehicles. The main advantages of our solid electrolyte
reduction reactor are the reliability, the greater active surface prolonging the lifetime of the
reactor, particularly for nitrogen isotope analysis. Most importantly, tlesv reactor design
supplies a much greater degree of higimperature conversion.
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Different potential uncertainties in thé*°Pb dating method
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Faculty of Environmental Scierice/ R 9 y 3 A Y SB8IjRUyiizSity,.ClujdN&pbca, Romania

edina reizer098@yahoo.com

The®°Pb dating method is widely used for determining the ages of young sedimeqts (0
200 y). In order to apply thimethod, measurements have to be made to determine the activity
levels of”°Pb consisting of two components: the supporfé®b (generatedn situfrom *Ra)
and the unsupported'Pb (deposited via airborne fallout).

The aim of this study is to anatyawo potential uncertainties associated with thEPb
measurements, namely the effect of the silicates found in the sediments and the variation of
the mass attenuation in concordance with an used reference. In order to achieve this,
sediment cores weredilected from three lakes situated in the Rodnei Mountains National
Park (Buhaiescu, Stiol and Muced Lake), one from the Ciomadu Mountains (St. Anna Lake) and
one from the Danube Delta (lacob Lake).

The total®*°Pb content of the sediments was determineid ¥"°Po, which is the alpha
particle emitting progeny of thé'®Pb. The method implies chemical separation using $INO
HCI, HO, and HF?*%Po tracer was used for determining the chemical yield and spontaneous
deposition was made onto stainless steel diskleasurements were then carried out using
PIPS detectors.

Results show, that if the acidic digestion is carried out without the use of HF, the ages of
the sediment layers tend to appearcl19 % younger because of tHfé"Po restrained in the
silicate cystals. The leaching processes can cause contaminates the Teflon dishes qu&a 20
% of the present activities. The highest values¥30measured in silicates is attributed to the
lacob Lake, causing changes of 19% in the sediment ages, explaindinegbgat variability of
silicates. After the leaching of Muced lake sediments no silicates were retained, because of the
early peat bog state of the lake. 26 of the total activity of*Pb in the Stiol lake sediment is
given by the silicates, producingejuvenation of 26. The silicates of the Buhaiescu Lake are
responsible for % of the total®*®Pb content, causing a decrease o#dlin the ages of the
sediments The overall uncertainty of th#%Pb method is of & 19 %, the silicates influencing
the !%b activity concentrations with up to 3.

The other difficulty regarding th&°Pb dating method is the compositional difference
between the layers of each sediment column. The linear and mass attenuation coefficients of
two sediment cores were detarined, proving different absorption potentials. Samples
underwent drying and homogenization, after which they were put into aluminum boxes having
specific geometry. Measurements were carried out using an multichannel HPGe
semiconducting detector. Each lay@as measured separately for 300 s having®b point
source on top. The attenuation coefficients of each sediment layers were compared to that of
the IAEA 385 Irish Sea Sediment (0.366 §crwhich is used in the relative activity
determination methoa. The samples showed variations from 0.848n° to 0.699 g/cm. The
presumedo activities of each sediment layer were calculated by taking into account the
absorption capacity of each layer. Global errors for each layer can be made inctB8 %
range by comparing the those obtained by tH&Po method; the IA3 sediment core han
average error of 246, while 1A4 of 206, both values being 2.5 timéggherthan the errors
generated by thé*°Pb dating method.
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Precise determination of isotopic composition of lithium and potassium with
use of improved threefilament thermal ionizdion ion source for TIMS
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Lithium has two naturally occurring stable isotogésand’Li with abundances of 7.52
and 92.48%, respectively, and it belongs to the elements with the lowest abundance among
light elements. In Li the lighter isotope is less abundant than the heaveerlathium have the
largest relative mass difference (about % of any stable isotope pair except from hydrogen
and helium, which is a favorable circumstance for their high fractionation in nature. The
concentrations and isotope ratio’L(/°Li) of Lithim dissolved in groundwater and surface
waters provide important geochemical information on their oriffih

The ratio of potassiunisotopesis used in potassiurargon method to determine the
age of rocks, in which the potassium concentration is measungdhk isotope dilution
method. The accuracy of the obtained age determination strpgpends on the accuracy of
the isotope ratio determination. Thermal ionization mass spectrometry (TIMS) is one of the
methods of precise analysis of Li and K isotope r§2iés.

Lithium and potassium belong to the first group of the Periodic Tabltheipionization
energy is relatively low. The thermal ionization ion source is therefore especially convenient
for lithium and potassium as well. Our improved triple filament ion source is equipped with
two evaporator filaments and one ionizer filamentialled between them in front of the
extraction slit, perpendicularly to the plane of that slit. The ionizer filament is wide enough to
prevent crosscontamination processes, so different samples can be loaded on the evaporator
filaments and their isotope@atios can be measured one after another without venting the
spectrometer chamber. To avoid any cr@asstamination, the measuring time should be kept
relatively short.

The ion source should enable independent control of the temperature at which the
sampk evaporates and of the temperature at which ionization occurs to get stable ion current
beam. Additionally, appropriate ion optics systems are needed to effectively drive the majority
of generated ions into the mass analyzer. Therefore in our triple dfdgnon source we also
successfully modified the overall ion optics in order to improve its efficiency.

The values of 'Li for the samples of natural waters by TIMS method is achieved with
reproducibility of about a few permil or better. This method of lithium isotope determination
requires neither complicated chemical preparation of the investigated samples, nor large
guantities of material, thus being one of the simplest methods.

In the full presentation during the conferenaewill be presented: (1)He method of
sample preparation(2) the schematic diagrams and photos of our modififge filament ion
source (3) rumerical simulations of the ion beam forming in the ion source, (4) mass spectra
of K and Li obtained by using our ion source, (5) some results of Li isotope analigisism-
abundant mineral waters from three geological regions of Poland: Carpathiaiss, M
Carpathian Foredeep and Holy Cross.Mts

[1] Tomascak P BReviews in Mineraloggnd Geochemistnb5 (2004)153-195.

[2] Xiao YKBeary E Snt. J. Mass Spectrom. lon Proces34§1989)101-114.

[3] Moriguti T, Nakamura EProc.Japan Acadb9 Ser. §1993)123-128.

[4] You CFChan LHGeochim. Cosmochim. Ad@ (1996)909-915.

[5] Chan IH. Chapter @n: de Groot PA. (editorHandbook of Stable Isotope Analytical
Techniquesvol.1,ElsevierAmsterdam 2004
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Isoprime100 instrument and gas geochemicalpipation, determination of
thermal maturity
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Isoprime1l00 GARMS instrumenis capable to measure low concentration of natural
gas. We measure carbon isotope ratio of ngass (isotube) and cutting gas beside test gas. The
gas may be biogenic, thermogenic or mixedl &arbonisotope ratio depends oiits origin.
Thermal maturity determination is important in hydrocarbon industry. We useCC€l1
component carbon isotope ratio for thermal maturity determination.
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Investigation and development of generator of technetit®Om based on
activation and wasteless technology

EvgenyA. NesteroV, iktor S. Kuridin', HenaS. $asyuK, NataliaV. \arlamova, AexandrS.
RogoV}, MadimirL. @dkin', LiudmilaA. larionovd, Anton A. NesteroV, Madimir . Gmakhov?

YInstitute of Physicsrad Technology, Tomsk Polytechnic University, Tomsk, Russian Federation
2Sibnuclon Ltd, Tomsk, Russian Federation
3Tomsk State University, Tomsk, Russian Federation

nesterov evgeny@mail.ru

Technetium99m is g@nerated by betedecay of parent radigotope of nolybdenun99
(** o). Inmedical laboratories for its separation froffi © the generators oféchnetium are
used. Chromatographic generators are characterized by their compactness and simplicity of
usage, tley are the most widespread in the world. In chromatographic generators is
used, which is received from the reaction of the fissiof*@ that results in the great amount
of radioactive waste. The real alternative to the uranium technology is orat#nizof almost
waste free processing of: o based on the use of reaction of radiological capture)(in
research reactors.

The process of washout of technetit®m by sodium chloride solution from the
column sorbent is the most critical in the operatiof the generator. This process is the ion
exchange, but ionic displacement also takes place. Various researchers have considered the
problems associated with the elution of technetit®@m from the generators. In order to
eliminate undesirable effects it optimal to keep the generator of technetiué®m free of
saline (dry) in between "daily elutions". It helps to reduce the radiolysis of water and
accordinglyg of the recovery pertechnetate.

Also itis necessary to evaluate the influence of stabile mdéum on the yield of
technetium99m. There was established the dependence of the yield of technefi@m out
of the generator from the adsorbed mass of molybdenum. This dependence allows
determination ofthe mass of molybdenum which is required for thesiled production of the
generator with a given activity of technetiud®m [1]. There was established the coefficient of
proportionality for the sorbent which enables to determine the maximum weight of
molybdenum adsorbed on the column of the generator,vatich 100% yield of*™Tc is
achieved. This coefficient depends on the dispersion and the characteristics of the pore
structure of the sorbent.

On the basis of this research carried out at the Tomsk Polytechnic University in
cooperation with Sibnuklon Ltdhere takes place the development of the unique construction
of a newgeneration generator of technetiur@9m. This is a onpeedle generator of
technetium99m with the systems of column purge and prepackaging of the eluate with a
given activity.

This wok was supported by the Russian Federation represented by the Ministry of
9RdzOF A2y YR {OASYOS 2F wdzaail O6LINRB2SO0 S wcCa

[1] Nesterov EA, Korobochkin \&f,al. Radiochemistry6/2 (2004144-147.
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Application of*'C method for biogenic componertetermination in waste and
liquid fuels
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Increase of£Q concentration in the atmosphere during 2@entury is a consequence of
intensive use of fossil fuels. The increas€6f concentration can be slowed down by the use
of biogenic materials for energy production and/or tegrort.

One of the method for determination of the fraction of the biogenic component in any
type of fuel or waste is th&'Cmethod, which is based on different content 8€in biogenic
(reflects the modern atmospheriC activity) and in fossil comp@mt (no*‘C present). The
method can be applied to various types of fuels used in wastnergy plants (such as solid
communal waste, used car tyres), to liquid fuels, even toG@ae produced by combustion of
various fuels. Any measuring technique used'Cdatinglaboratories could be used. Here we
present comparison of characteristi¢precision, complexity, price) of various techniques
(sample preparation and measurementdr biogenic fraction determination by thé’C
method.

A case of liquid fuelswill be specially discussed. According to the EU Directive
2009/28/EC all (liquid) fuels have to contain at least 10 % ofuaib i.e., blend of biogenic
origin, by 2020. A technique of direct measurementiquid scintillation countersf the **C
content in liquid fuel is simple and fast but has a main disadvantage: different liquid colours
cause different quenching artdus changes in the measurement efficiency. We propose a new
data evaluatiortechnique that uses liquids of different colours to constrcalibration curves
for modern and background samples [1]. The technidepends neither on the fossil matrix or
the biogenic additive type. Lowest detectable biogenic fraction is 0.5 %.

O-Lagdr=d. Ih: 2PN H1GR Y 6 A &
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CRPA, Zagreb, 2015. p. 3#b.
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L“;‘:fl“ HYDROSYS LABOR Analytical Laboratory Ltd.

HYDROSYS LABOR

ISOTOPE HYDROLOGY TECKNES

The HYDROSYS LABOR LTD. measures the radioactivity of environmental samples
laboratory analysis techniques: our laboratory has delivered more than 20.000 samg
tritium measuremeni1.700 radiocarbon dating & water agetermination.

Built on the knowledge acquired from the Environmental and Water Management Res
Institute of Hungary (VITUKI), the company was established in 1996 in order to p
engineering and analytical laboratory services linked to source rwartetection. In recent
years, thanks to the continuous investments in the laboratory branch and to the incre
international demand, the tritium laboratory analysis capacity increased to 2.000 ana
samples per year.

Our laboratory uses internationatandards (IRPA, 1ISO, AMST) to analytical works, further
it complies with the criteria of MSZ EN ISO/IEC 17025:2005 standard as Testing Labora
regularly participate, with good results, olomestic and international proficiency tests a
inter-comparison exercises. Currently, we are carrying out sampling, physical/chemic
radiochemical measurements, related analytical laboratory services and enging
consultancy to various organizations (e.g. International Atomic Energy Agency, WE
Hungary, Austrian Institute of Technology, Joanneum Research, water companies).

The quality and the timely implementatiared dzLJLJ2 NI SR o0& GKS 02V
background:

Electrolytic Enrichment Systems:

c) 1 system with 24 cells (volume 80Q)mwith electronic control (Manufacturer: BFA Arsen
Wien)
4 systems with 10 cells (volume 250 ml), with electronic control (Manufacturer: MTA Isc

Institute, Budapest)
1 system with 15 cells (volume 250 ml), with electronic control (Manufact VITUKI,

Budapest)

o0

Liquid Scintillation Analyzers:

Quantulus GCT 6220 Super Low Level Liquid Scintillation Analyzer (Manufacturer: Perki
Tr-Carb 3170 TR/SL Super Low Level Liquid Scintillation Analyzer (Manufacturer: Perkir
TriCarb 2250 TR/LL Low Level Liquid Scintillation Analy2grieces (Manufacturer: Packarg

0000

Sample oxidizer:

c) Sample Oxidizer Model 307 (ManufacturerciRard)

Quantulus 1220 Ultra Low Level Liquid Scintillation Spectrometer (Manufacturer: Perkink
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HYDROSYS LABOR Ltd.
Seatt HH nmn [/ a20t y1 I £ . 2 NRabdratodzdHl088/Bhdapest, Botond u. 72.
Tel: +361-203-3915 Fax: +36205-3102 www.hydrosyslabor.hu suveges@hydrosyslabor.hu
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VISION ISOTOPE RATIO MASS SPECTROMETER. SIMPLICITY, POWER & EFFICIENCY

Overview
visION is the most elegant yet simple stable isotope analyser ever created.

Simplicity is what the instrument is about. Creating something simple seems, well, simple. In
fact, simplicity can only be achieved once the fundamental requirements of our customers are
understood. With this clarity, visION offers a completely new experience of stable isotope
analysis. An experience where the user is free from the routine chores of maintenance allowing
them to focus on the science, not the instrumentation.

VisION offers exceptional bulk and compound specific isotope analysis through market leading
technology from Elementar GmbH and Agilent Technologies. Harnessing this technical ability
through the visION finally opens the power of stable isotopes to practically any laboratory.

CentrlON

CentrlON is the powerful core of the visION system. With complete automation through digital
control, centrlON is the central interface for vis | ON®& s inlet systems
monitoring gas injections required for instrument performance checking.

The great thing about centrl ON is that you
into the visION footprint and handled intelligently by IonOS, centrlON works seamlessly to
perform complicated tasks with incredible simplicity.

With centrlON, users are finally released from the daily maintenance of their instrument and
able to focus on their science.

lonOS

IonOS is the revolutionary new software package for use with the visION stable isotope
analyser.

lonOS works in concert with the vislION and centrlON to provide an unrivalled level of intelligent
control. Designed completely from ground up and with stable isotope analysis as the sole use,
IonOS is the most sophisticated yet simple software ever created. Its clean user interface belies
the level of sophistication within, giving users unrivalled capabilities to generate exceptional
data with ease.

lonOS allows visION to reclaim responsibility for sample analysis from the user by offering
incredible functionality both pre- and post-acquisition significantly reducing instrument contact
time.
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Key Features

1 Almost 50% smaller than any other instrument, visION is a compact bench top stable
isotope analyser suitable for even the smallest of laboratories.

9 Stainless steel analyser with high quality vacuum system for zero inter-sample memory
and guaranteed low backgrounds.

1 100V amplifier makes the even the largest samples easy to analyse.

1 Complete automation of every aspect of the system allows the instrument to operate
with an unparalleled level of intelligence for instrument set-up and configuration

1 centrlON is directly integrated into the visION chassis reducing footprint and offering up
to 6 permanently available monitoring gasses with auto inlet selection and auto sample
dilution.

1 Good-For-Go control allows complete instrument set-up and performance quality control
checking in a single operation.

1 Instrument sleep/wake up functions to reduce consumption of laboratory resources.

Tailor made VisION bundles for routine stable isotope analyses in various applications
fields

Elementargroup 7 Your Partner for elemental analysis

Elementargroup is the world leader in high performance analysis of organic elements. Continual
innovation, creative solutions and comprehensive support form the foundation of the Elementar and
Isoprime brands ensuring our products continue to advance science across agronomy, chemical,
environmental, energy, materials and forensic markets in more than 80 countries.

IsoprimelLtd || sopri me House L Ear|l Road L Cheadle Hul me L SK8

Phone: +44 (0) 161 488 3660 | info@isoprime.co.uk | www.isoprime.co.uk
% i '
Isoprime

EXCELLENCE IN ISOTOPES
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