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A subtleenvironmentalhazardis givenby traceelements,which areconsidereda majorhazard,

astheyaccumulatein theecosystemsandendangertheir health. As a matterof fact, while they

canrarelycausedirectdeathif not in extremecasesof pollution, theyoftenimply a reductionin

fitnessand/orañsilentdeathòwhich is hardlydetectable(Nriagu, 1998).

Evaluatingthe healthof an ecosystemcanbe assessedthroughmeasuringtheconcentrationof

traceelementswithin thebodiesof so-calledbio-indicatorsorganismsandestablishingadequate

monitoringprograms(Albayrak et Mor, 2011). In order to detectpollution in a wider area,it

couldbeusefulto usebio-indicatorsthat reflecta largerspatialscale. Non-migratorybirdsuse

differentsourcesof food andwaterwithin their homerange,thusthelevelsof traceelementsin

their bodiesandin their featherscanreflectthelevel of toxic elementsin their territory andgive

insight aboutpossiblebioaccumulationand/orbiomagnificationphenomena. In detail, the use

of feathers,which arecollectedfrom birds capturedthroughmist nets,simplifies the research

(e.g. Dauweet al., 2002) (Fig 3A andB).

In this research,we analyzedconcentrationsof 6 traceelements(Al , V, Cu, Zn, Cd andPb)

along a simplified food chain with the Italian Sparrow(Passeritaliae, Fig. 1) as the final

consumerinsideanagriculturalarea,with industriesnearby,nextto anartificial lakein Southern

Italy (Lago di Conza, Campania,Fig. 2). Previousresearchesgaveevidencethat sparrowsare

potentialgoodbiomonitorsfor traceelementspollution (e.g. Millaku et al., 2014; Bichet et al.

2013). Thus, the aim was to assessif a) the Italian Sparrowcould be usedas biomonitor for

traceelementspollutionandb) givea first evaluationof environmentalhealthin thisarea.

In detail,we measuredtheconcentrationin thewater,thephytoavailabilityof theseelementsin

the soils (Meerset al., 2007), the concentrationin both roots and fruits of plantswhich fall

within the trophic spectrumof the sparrow,the concentrationof animalswhich arecommonly

eatenby sparrowsduringthebreedingseason(i.e. earthworms,ants,spiders)and,finally, within

thefeathersof juveniles,birdswhicharemoultingfrom juvenilesto adultandadultsparrows.

Birds werecapturedin themonthof July 2014with theuseof mist-netscloseto theWWF Oasis

of Lago di Conza. The animals were sexed (when possible) and aged, while biometric

measurementsweretaken(Fig. 3A). After ringing thebirds,two feathersfrom thewing of each

specimenwere taken and stored (Fig. 3B). Then, the animals were set free. All the other

environmentalsamples(i.e. water, soil, plants, insects)were taken into three different spots

aroundthelake,includingtheareaof theWWF Oasis.

The analyseswere performed by oxidative digestion (Fig. 3C) with a trace elements-free

mixture of 2:1 nitric acid (69%) and hydrogenperoxide(30%). All analyticalreadingsof the

elementsconcentrationwassubsequentlydonethroughICP-MS (Adoutetal., 2007).

Al andV bothexhibit thesamepattern(Fig. 4 A andB). Their concentrationin WaterandSoil

is negligible,whereasthereis a very strongconcentrationinto PlantRoots. Yet, the very large

standarderror in both casesis given by a single speciesof plant (Erigeron sp.) which, if

excluded,would bring thelevelsof Al andV comparablewithin thefood chain. Moreover,there

is no evidencethattheconcentrationof Al andV arehigherthanotherstudies. Thus,thereis no

noticeablepollutionor bioaccumulationof thesetwo traceelements

Evenif in WaterandSoil the concentrationof Cu is negligible,this elementshowsa trendfor

biomagnificationthrough the food chain and also a patternof bioaccumulationbetweenthe

different ageclassesof Italian Sparrow(Fig. 4C). From PlantFruits to Adult Birds thereis a

constantandsometimessignificantincreaseof thiselement.

Zn concentration,onceagain,is very low into WaterandSoil andit is stableamongPlantsand

Insects(Fig 4D). Remarkably,its concentrationinto Birds is muchhigher,anda sharptendency

to bioaccumulationcan be seen here, with Adult Birds showing a concentrationof Zn

significantlyhigherthanJuveniles.

The levels of Cd are very low into Water and Soil (Fig. 4E) There is a trend for

biomagnificationfrom PlantFruits to JuvenileBirds, but the levelsof Cd drop into Moulting

Birds, only to increaseto thehighestlevelsinto Adult Birds. This suggeststhatCd accumulates

in the body of the Juvenilesthroughtheir feedingby the Adults, but someexcretionis done

duringtheJuveniletoAdult moult,only to regaintheaccumulationafterwards.

Pb exhibitsa patternsimilar to Cu, althoughtheconcentrationbetweenInsectsandPlantFruits

is lower (Fig. 4F). Onceagain,a tendencyto bioaccumulationcanbeseenfrom JuvenileBirds

toAdults,althoughthedifferencesarenotsignificant.

Even if thesedataare to be consideredpreliminary, they give first interestingand significant

information. First, thereis no evidenceof a hazardousor severetraceelementspollution in the

areaof Lago di Conza, althoughnot all traceelementshavebeentake into account. Second,

Italian Sparrowsappearto be very goodcandidatesto monitor trace-elementbioaccumulation

and,in particular,theuseof ageclassesappearsto beanovelandpromisingapproach.

This researchwill be expandedincluding additional species(i.e. GreatTit Parus major and

Blackcap Sylvia atricapilla) and additional trace elementsin order to assesswhich of this

speciescanbeconsideredthebestbiomonitorfor traceelementspollution.

Fig. 1: A male (left) and a

juvenile (right) of Italian

Sparrow(Passeritaliae).

Fig. 2: Theareaof research,the

WWF OasisLago di Conza in

Campania,SouthernItaly.

The white spot marks where

both birds and environmental

sampleswere collected, while

the greenspotsrepresentareas

where only environmental

samplesweretaken.

Fig. 3: A) An Italian

Sparrow is sexed,

aged, measured,

ringed and then two

feathersare collected.

B) The collected

feathersarestored. C)

The analytical

procedurein thelab to

digest the materials

prior to ICP-MS

reading.

Fig. 4 A to F: Traceelementsconcentrationsin thedifferentenvironmentalsamples. Bird agesarepresentedinto shadesof violet. The

barsrepresentmean+ SE. Sharedlettersindicatethosegroupswhich do not havestatisticallysignificant differences(ANOVA with

Tukeypost-hoctest)..
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