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CUVANT INAINTE

Protagonista acestei carti, doamna profesor Elena ZUBCOV, pe par-
cursul a peste jumatate de secol a atins cele mai inalte culmi in cercetare,
invatamantul universitar si managementul stiintei, soldate cu alegerea in ca-
litate de membru corespondent al Academiei de Stiinte a Moldovei. Munca
asidua, zi de zi, s-a finalizat cu fondarea unei directii interdisciplinare de
cercetare a biodiversitétii din Republica Molodva.

In zoologie, domeniile hidrobiologie si ihtiologie, dumneaei a cercetat
diversitatea, efectivul, biomasa, productia hidrobiontilor, inclusiv a ihtiofau-
nei, in dependenta de conditiile de trai.

In zoologia aplicatd, domeniul piscicultura, ramura acvacultura, a ela-
borat procedee privind sporirea rezistentei pestilor la etapele ontogenezei
timpurii i a noilor tehnologii de reproducere si crestere a pestilor, inclusiv a
speciilor noi pentru Republica Moldova, cét si pentru sporirea bazei trofice
in ecosistemele cu destinatie piscicola.

In ecologie-zoologie, domeniul ecotoxicologie, a studiat rolul substan-
telor biologic active si a celor toxice asupra productivitatii si dezvoltarii ih-
tiofaunei si nevertebratelor acvatice. De asemenea, a analizat importanta or-
ganismelor acvatice in circuitul substantelor chimice, toleranta lor la diferiti
poluanti si alti factori de mediu.

Aceste rezultate au servit drept baza stiintifica pentru omagiata spre a
elabora regulamentele privind implementarea Legii Apelor Republicii Mol-
dova, care se refera la monitoringul ecosistemelor acvatice si criteriile de
apreciere a starii ecologice.

Doamna profesor Elena ZUBCOYV, gratie unor calititi profesionale si
umane deosebite, a contribuit cu succes la dezvoltarea si consolidarea scolii
stiintifice nationale in domeniul hidrobiologiei si ihtiologiei. Sub conduce-
rea dumneaei au fost sustinute 11 teze de doctor si o tezd de doctor habilitat.

Drept rezultat al activitatii prodigioase de cercetare, m.c. Elena ZUB-
COV a elaborat peste 600 lucrari stiintifice, inclusiv manuale, monografii,
articole, publicate in tara si peste hotare. Aceste lucrari valoroase constituie o
adevarata comoara stiintificd si spirituala, care, cu siguranta, va fi de un real
folos tuturor cititorilor.

Igor SAROV
rector al Universitatii de Stat din Moldova,
doctor, profesor universitar



MEMBRUL CORESPONDENT AL ASM
ELENA ZUBCOV LA VARSTA
MARILOR IMPLINIRI

Anul 2024 deschide o fili memorabila atit in viata doamnei Elena
Zubcov, membru corespondent al Academiei de Stiinte a Moldovei (ASM),
doctor habilitat in biologie, profesor cercetator, sef al Centrului de
cercetare a hidrobiocenozelor si ecotoxicologiei, Institutul de Zoologie,
Universitatea de Stat din Moldova, cat si in viata persoanelor care ii sunt
in preajma si ii poarta tot respectul, sentimente de prietenie si colegialitate,
cici dumneaei in acest an sdrbétoreste 75 de ani de viatd si 52 de ani de
activitate profesionald.

Talentul de lider innascut, reflectat in capacitétile organizatorice si
aptitudinile inovationale au plasat-o in rdndurile personalitatilor notorii
atat din tara, cat si de peste hotarele ei. Numele fiecdrui om de stiintd este
asociat cu ceva speciﬁc, care caracterizeaza activitatea acestuia de-a lun-
gul anilor. Astfel, colega noastrd raméne a fi pe parcursul a peste jumatate
de secol o luptdtoare apriga pentru securitatea ecologica a tarii, promo-
varea, difuzarea si implementarea valorilor stiintifice pe plan national si
international. Isi desfisoard activitatea stiintifici prin cercetarea funda-
mentald, imbinata in mod echilibrat cu cercetarea aplicativa, dezvoltarea
tehnologiilor, proiectare, consultantd si expertiza.

Dupa absolvirea cu succes a Institutului Pedagogic de Stat din orasul
Tiraspol, Facultatea de Biologie si Chimie, in anul 1971 isi incepe activita-
tea stiintificd in calitate de laborant in cadrul Institutului de Zoologie. Se
include cu entuziasm, straduinta si daruire, strabatand pas cu pas treptele
afirmdrii stiintifice pand la functia de sef al laboratorului Hidrobiologie
si Ecotoxicologie. Deplinatatea capacitatilor intelectuale, munca asidua si
darzenia aprigd au ajutat-o sa razbata urcusul lung si cotit, in cariera de
cercetator si pedagog. Astfel in anul 1986 a sustinut teza de doctor in geo-
grafie — hidrochimie la Rostov-pe-Don, Ucraina, iar in 1999 la Chisindu a
sustinut teza de doctor habilitat in biologie la specialitatea hidrobiologie,
ihtiologie.

Abordarea complexd a fenomenelor cercetate, in special a impactu-
lui factorilor ecologici asupra ecosistemelor acvatice, i-a permis cuantifi-
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carea rolului functional si ponderii principalelor grupuri de hidrobionti
in migratia biogend a metalelor, determinarea influentei substantelor
chimice asupra dezvoltdrii pestilor la etapele de ontogenezd timpurie si
asupra proceselor productional-destructionale, cat si legitatile de acumu-
lare substantelor chimice in organisme acvatice si a stat la baza formarii
conceptului evaluarii capacitatii de tampon a ecosistemelor acvatice din
Moldova si determinarea limitei tolerantei unor organisme acvatice la
substante toxice.

Descifrarea proceselor de acumulare si a rolului microelementelor
in dezvoltarea pestilor la diverse etape ale dezvoltarii ontogenetice (icre,
larve, puiet, indivizi nematurizati si reproducatori) este o directie noud
atat pentru investigatiile hidrobiologice, cat si pentru dezvoltarea acvacul-
turii si aprecierea calitatii produselor piscicole. Studiul biodiversitatii, ca
preconditie a functiondrii durabile a hidrobiocenozelor in vederea deter-
mindrii capacitatii de suport a ecosistemelor acvatice naturale si antropi-
zate, cuantificarea biomigratiei ecotoxicantilor si elaborarea recomanda-
rilor de bioremediere a ecosistemelor acvatice si a calitatii apei si imple-
mentarea tehnologiilor noi in acvacultura etc.

Aptitudinile manageriale ale doctorului habilitat in biologie Elena
Zubcov s-au reflectat si in activitatea sa pe parcursul unui mandat de
patru ani (2005-2009) in functia de vicepresedinte al Consiliului Natio-
nal pentru Acreditare si Atestare, conducétor al Comisiei de Acreditare:
a contribuit la elaborarea, promovarea si valorificarea politicii de stat
in domeniul cercetare-dezvoltare, perfectarea cadrului normativ al Re-
publicii Moldova in sfera stiintei si inovérii; coordonarea activitatilor
structurii administrative publice centrale in domeniul de referinta; a
monitorizat activitatea sistemului de evaluare si acreditare a organiza-
tiilor din sfera stiintei si inovarii si asigurarea normativa, documentara,
tehnica a procesului de evaluare si acreditare a organizatiilor din sfera
stiintei si inovarii; a participat la elaborarea conceptelor de perfectare a
activitatilor pe directiile de referinta, precum si a strategiilor de ajustare
a acestora la standardele internationale si asigurarea realizérii integrale
si corecte a prevederilor normative referitoare la directiile respective de
activitate. La 31 martie 2005, in virtutea functiei detinute in CNAA, i-a
fost conferit gradul de calificare ,Consilier de Stat al Republicii Moldova,
rangul I, clasa IIT".



Cercetirile vizand cuantificarea travaliului biogeochimic al hidro-
biontilor in ecosistemele naturale si antropizate au contribuit substanti-
al la asigurarea continuitatii scolii hidrobiologice, intemeiata de acade-
micianul M. Iarosenco si ascendent dezvoltata de academicianul Ion
Toderas.

Semnificativa este si contributia colegei noastre in activitatile stiintifi-
co-organizatorice, in pregitirea cadrelor de inalta calificare. Cea mai mare
parte din impetuozitatea si inteligenta proprie a harazit-o discipolilor ca-
rora le-a inspirat pasiunea pentru cercetare si studiere. Abilitatile de con-
ducdtor de doctorat si dragostea fata de tineretul studios, i-au permis sa
devind un dascal desavarsit in rangul nobil de profesori cercetatori (2004).
Sub conducerea cercetitorului Elena Zubcov au fost sustinute 10 teze de
doctor in stiinte; o tezd de doctor in stiinte biologice si una de doctor ha-
bilitat sunt la etapa de sustinere publicd. De nenumarate ori a participat in
calitate de referent oficial sau membru al consiliilor stiintifice specializate
pentru sustinerea tezelor de doctor si doctor habilitat. Este conducator
stiintific si membru al comisiilor de indrumare a studentilor doctoranzi
care isi fac studiile in Scoala doctorala stiinte biologice, geonomice, chi-
mice si tehnologice din cadrul Universititii de Stat din Moldova. Sub
indrumarea dumneaei doctoranzii si tinerii cercetatori au castigat prin
concurs si au realizat 7 proiecte internationale si 3 proiecte nationale; iar
trei discipoli - tineri cercetatori au devenit laureati ai Premiului Prezidiu-
lui ASM, au fost mentionati cu diplome de merit ale Consiliului Suprem
pentru Stiintd si Dezvoltare Tehnologica.

In anul 2016, datoritd contributiei semnificative la organizarea ma-
nifestérilor stiintifice de prestigiu, elaborarea si realizarea proiectelor co-
mune cu finantare europeana, publicatiilor stiintifice comune, precum si
la consultarea studentilor si doctoranzilor, Universitatea ,,Dunarea de Jos”
din Galati, Romania, i-a conferit titlul ,,Profesor onorific”

Curiozitatea stiintifica la brat cu munca titanicd, i-a permis sd atingd
prin ascensiune cele mai inalte trepte si sa se afirme ca specialist notoriu
in domeniul hidrobiologiei, hidrochimiei, ecotoxicologiei, ihtiologiei si
acvaculturii si sa obtind in anul 2017 titlul de membru corespondent al
ASM.

Membru corespondent al ASM Elena Zubcov acorda permanent
ajutor metodic si consultativ persoanelor fizice si juridice in diver-
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se probleme complicate, care vizeaza ecologia ecosistemelor acvatice,
acvacultura si ecotoxicologia. Semnificativa este contributia Dumneaei
la solutionarea problemelor cu referire la fluviul Nistru prin participarea
in grupurile de lucru si in Comisiile guvernamentale privind utilizarea
sustenabila si protectia acestei artere principale de asigurare cu apa po-
tabila a Republicii Moldova. S-a manifestat ca un adevédrat combatant
pentru protectia ecosistemelor acvatice in timpul numeroaselor runde
de negocieri ale Acordului de functionare a Complexului Hidroener-
getic Nistrean, in cadrul caruia componenta de mediu este cea mai im-
portantd.

Singura sau in colaborare, dea lungul carierei stiintifice, manage-
riale si didactice, a publicat cca 380 de lucrari stiintifice si stiintifico-
metodice in tard si peste hotare, inclusiv 8 monografii, 1 atlas de harti,
16 ghiduri, recomandari, inclusiv la comanda UNECE, peste 110 ra-
poarte si comunicdri la foruri stiintifice, numeroase rapoarte si strategii
(Ministerul Mediului al Republicii Moldova, ONU, FAO), recomandari
si alte lucrari.

Competitivitatea investigatiilor este confirmata de 10 brevete de in-
ventie, care au adus o contributie semnificativd in implementarea rezul-
tatelor stiintifice in acvaculturd si metodologia cercetarii ecosistemelor
acvatice, implementate si mentionate cu medalii de aur, argint si bronz
la saloanele internationale de inventii. O bund parte a rezultatelor inves-
tigatiilor au fost utilizate la elaborarea noilor tehnologii de reproducere
si crestere a pestilor economic-valorosi (procedee si metode de sporire a
rezistentei pestilor la etapele timpurii ale ontogenezei, intensificarea dez-
voltarii bazei trofice naturale in helesteie prin utilizarea complexelor de
microelemente, tehnologii de reproducere si crestere a speciei noi de pesti
pentru Republica Moldova - kefalul pelingas (Mugil so-iuy Basilewsky)
etc., care au fost brevetate.

Gratie profesionalismului si fiind inzestrata cu intuitie stiintifica
bazata pe cunostinte temeinice, a realizat numeroase proiecte nationale
si internationale, contribuind la fortificarea bazei tehnico-materiale si
potentialului uman al laboratorului de Hidrobiologie si Ecotoxicologie
pe care il ghideaza cu multd iscusintd si la recunoasterea Institutului
de Zoologie pe arena stiintifica datoritd rezultatelor de valoare obtinute
prin colaborare cu institutiile de profil din tara si strainitate. Pe parcur-

—9_



sul anilor a participat activ in calitate de conducator si/sau executor al
contractelor economice, programelor/proiectelor nationale si interna-
tionale de cercetare (INCO-Copernicus, CRDF, CRDF/MRDA, FRCF,
SDC, WECEF, SDC.IPEN, UE). Manifestandu-se ca generator de idei, ex-
puse in propunerile de proiecte nationale si internationale de cercetari
fundamentale si aplicative in domeniul hidrobiologiei, ecotoxicologiei,
acvaculturii si ecologiei, a realizat investigatii valoroase teoretice si apli-
cative.

Pe parcursul anilor de activitate in calitate de cercetdtor, conduca-
tor al grupului de ecotoxicologie, apoi sef al Laboratorului Hidrobiologie
si Ecotoxicologie, sef al Centrului de Cercetare a Hidrobiocenozelor si
Ecotoxicologiei, a mobilizat cu succes intregul colectiv intru diversifica-
rea continua a directiilor de cercetare. Chiar si in conditiile penuriei eco-
nomice, laboratorul ghidat de protagonista noastra a reusit, totusi, sa-si
consolideze baza tehnico-materiala. Au fost obtinute diferite proiecte si
donatii, care au permis procurarea echipamentului modern cu acceso-
rii si materiale. Gratie realizarii proiectelor internationale, Institutul de
Zoologie a fost inzestrat cu echipament performant in suma de peste 1,5
milioane de Euro: Genetic analyzer 3500, Applied Biosystem cu accesori
si softuri, Stereomicroscop Zeiss Axioimager 2, Stereo Microscop Disco-
very V.8 , Microscop Axiolmager A2 - toate 3 cu camere digitale si sof-
turi, spectrometru cu emisie atomica ICP-OES si cu absorbtie atomica —
Aanalyst 400, cromatograf cu gaz — Clarus-500 FID ECD in complex cu
Headscape autosampler Turbomatrix HS 40 TRAP, cromatograf FLEXAR,
sistem accelerat de extractie Dionex ASE150, echipament pentru digestia
esantioanelor biologice Berghof, distilatoare pentru epurarea apei si aci-
zilor Berghof, diferiti accesorii, termostate, centrifugi, mobilier, inclusiv
hote de laborator, transport pentru expeditii s.a. [ar Agentia Elvetiand de
Cooperare si Dezvoltare pentru Republica Moldova, pentru promovarea
consecventd a cercetarilor stiintifice pe arena mondiala, in 2008-2010, i-a
oferit sub forma de donatie un set de echipament performant pentru in-
vestigatii hidrochimice si hidrobiologice in valoare de circa 1,7 milioane
lei, contribuind esential la consolidarea tehnico-materiald a laboratorului
de Hidrobiologie si Ecotoxicologie.

O importantd semnificativa pentru sporirea potentialului stiintific,
logistic si uman in vederea studiului biodiversitatii ecosistemelor acva-
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tice, estimarii riscurilor pentru integritatea ecosistemului raului Prut si
elaborarii Planului de actiune pentru situatii de urgenta pentru restau-
rarea biodiversitatii raului Prut in caz de dezastre naturale sau poluare
accidentald a avut realizarea proiectului MIS ETC 1150 ,,Centru pilot de
resurse pentru conservarea transfrontalierd a biodiversitatii raului Prut’,
din cadrul Programului Operational Comun Romania-Ucraina-Repu-
blica Moldova 2007-2013, finantat de Uniunea Europeana. Realizarea
actiunilor preconizate in proiect au contribuit la imbunétatirea conditiilor
culturale, economice si de protectie a mediului in contextul unor frontiere
mai sigure si printr-o mai stransa colaborare intre partenerii de pe ambele
parti ale Prutului. In cadrul aceluiasi program al UE, Institutul de Zoo-
logie al Academiei de Stiinte a Moldovei in parteneriat cu Universitatea
»Dundrea de Jos” din Galati, Centrul Stiintific Ucrainean pentru Ecolo-
gia Marii din Odessa (Ucraina) si Institutul de Geologie si Seismologie
al ASM, a realizat cu succes proiectul international MIS ETC 1676 ,,Co-
operare interdisciplinara transfrontalierd pentru prevenirea dezastrelor
naturale si reducerea poluarii mediului in Euroregiunea Dunérea de Jos”,
care s-a soldat cu fondarea ,,Retelei internationale interdisciplinare pentru
prevenirea dezastrelor si de atenuare a poludrii mediului in Euroregiunea
Dunarea de Jos” - un mecanism capabil de a monitoriza starea mediului si
de a oferi suport stiintific pentru factorii de decizie in elaborarea politici-
lor orientate spre prevenirea impactului negativ al eventualelor accidente
antropice si naturale in aceastd zona, elaborarea si implementarea planu-
rilor comune de actiune in situatii de urgenta.

In perioada anilor 2018-2022 sub conducerea membrului corespon-
dent al ASM Elena Zubcov au fost realizate doud proiecte cu finantare
europeana. Proiectul BSB165 ,Crearea unui sistem de monitorizare
transfrontaliera inovatoare a transformarilor ecosistemelor raurilor
din bazinul Marii Negre sub impactul dezvoltarii hidroenergetice si al
schimbidrii climei” a fost implementat de Institutul de Zoologie (lider
beneficiar), Moldova in parteneriat cu Asociatia Internationala a Pés-
tratorilor Raului Nistru ,,Eco-Tiras”, Universitatea ,Dundrea de Jos”
din Galati (Romania), Centrul S$tiintific Ucrainean de Ecologie a Mi-
rilor (Ucraina) si Centrul Hidrometeorologic a Marii Negre si Azov
(Ucraina). Proiectul BSB27 ,,Reteaua de cooperare interdisciplinard in
bazinul Marii Negre pentru monitorizarea comund durabila a migratiei
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compusilor toxici in mediu, evaluarea imbunatétita a starii ecologice si
a impactului substantelor daunétoare asupra sanatatii umane, si preve-
nirea expunerii populatiei”, finantat de Uniunea Europeana prin inter-
mediul Instrumentului European de Vecinatate, a fost implementat de
Universitatea ,,Dundrea de Jos” din Galati (lider beneficiar) Romania, in
colaborare cu Institutul de Zoologie (Moldova), Institutul National de
Cercetare-Dezvoltare ,,Delta Dunarii”, (Romania), Institutul de Geolo-
gie si Seismologie, (Moldova) si Institutul de Tehnologie din Macedonia
de Est si Tracia, (Grecia). Iar in perioada anilor 2021-2023, Institutul de
Zoologie in parteneriat cu Universitatea de Stiintele Vietii ,,Jon Ionescu
de la Brad” din Iasi, Romania, au implementat proiectul 2SOFT/1.2/47
»Unirea eforturilor pentru cresterea pestilor sanitosi in sistemele de ac-
vacultura din bazinul raului Prut”.

Membrul corespondent Elena Zubcov este reprezentantul Academiei
de Stiinte a Moldovei in Strategia Térilor Dundrene, reprezentantul In-
stitutului de Zoologie in Reteaua Centrelor de Acvaculturd din Europa
Centrald si de Est - Network of Aquaculture Centres in Central-Eastern
Europe (NACEE), coordonator al retelei interdisciplinare INPOLDE din
Euroregiunea ,,Dundrea de Jos” din partea Republicii Moldova; participa
productiv in activitatea mai multor organizatii: Asociatia Internationald
Femeile Europei pentru un viitor comun (WECF); Asociatia Internationa-
1a Global Water Partnership (GWP); Asociatia Internationala The Inter-
national POPs Elimination Network (IPEN). Gratie profesionalismului si
competentelor, este expert in Comisia pentru negocieri privind asigurarea
functionarii Complexului Hidroenergetic Dnestrovsc, Comisia privind
Acordul intre Guvernul Republicii Moldova si Cabinetul de Ministri al
Ucrainei privind colaborarea in domeniul ocrotirii si valorificarii dura-
bile a bazinului hidrografic al fluviului Nistru, Comisia privind elabo-
rarea legislatiei secundare intru implementarea Legii Apei etc., Comisia
privind monitorizarea si conservarea biodiversitatii, managementul re-
surselor acvatice, prevenirea poludrii si protectia mediului. Este membru
al Delegatiei oficiale pentru negocierea proiectului Acordului dintre Gu-
vernul Republicii Moldova si Cabinetul de Ministri al Ucrainei privind
asigurarea functiondrii Complexului Hidroenergetic Nistrean, membru al
Partii moldovenesti a Comisiei privind utilizarea stabila si protectia bazi-
nului fluviului Nistru, vice-presedinte al Consiliului Ihtiologic al Ministe-
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rului Agriculturii, Dezvoltarii Regionale si Mediului, membru al grupului
de lucru interinstitutional de implementare a Strategiei Uniunii Europene
pentru Regiunea Dundrii in Republica Moldova, membru al Comitetu-
lui districtului bazinului hidrografic Nistru (Agentia ,,Apele Moldovei”),
conducator al grupului ,,Ecosisteme acvatice, biodiversitatea” constituit
de Guvernul Republicii Molodva la 15 noiembrie 2019.

Fiind presedinte al Asociatiei Obstesti a Ecotoxicologilor din Repu-
blica Moldova ,,Ecotox”, a realizat un sir de proiecte ecologice, inclusiv
in domeniul implementarii Protocolului ,,Apa si Sanatatea”, programului
»Apa si Sanitatia”

Rezultatele remarcabile in activitatea stiintifica, inovationala si stiin-
tifico-organizatorica au fost inalt apreciate si mentionate cu: ordinul ,,Glo-
ria Muncii” (2019); Diploma de Onoare a Guvernului Republicii Moldova
(2021); Diplome de onoare ale Ministerului Educatiei si Cercetarii (2020,
2021); medaliile ,,Dimitrie Cantemir” (2014) si ,,Nicolae Milescu Spata-
ru” (2019) ale ASM; 11 medalii de aur, 5 de argint, 6 de bronz, certifi-
cate si diplome ale Saloanelor internationale de inventica si produse noi
in domeniul biomonitoringului, ecotoxicologiei, acvaculturii, ecologiei si
ecosanitatiei; Diploma de Onoare si premiul Prezidiului ASM pentru ci-
clul de publicatii ,,Legitatile migratiei substantelor chimice si rolul lor in
functionarea grupelor principale de hidrobionti in ecosistemele acvatice
ale Moldovei”.

Prin abilitdtile extraordinare profesionale, manageriale in calitate de
sef al Centrului de Cercetare a Hidrobiocenozelor si Ecotoxicologiei, a
reusit sa creeze o atmosfera favorabild pentru cercetare, de stransd co-
laborare intre membrii colectivului, care o sustin in toate si ii poartd tot
respectul, aducénd colegilor bucuria si dragostea fata de profesie pe care a
sadit-o in inimile discipolilor, daruirea de sine pentru cercetare, protectie
si gestionare durabila a ecosistemelor acvatice.

Ajunsa la varsta marilor impliniri, continud sa fie intr-o permanen-
ta cdutare, energica, sociabild, inzestrata cu harul cercetdrii si patrunde-
rii in misterul ecosistemelor acvatice, calitdti care ii caracterizeazd per-
sonalitatea marcantd. In numele colectivului Institutului de Zoologie al
Universitatii de Stat din Moldova, exprimdm cele mai sincere urari de sa-
ndtate, sentimente de recunostinta pentru eforturile depuse pe parcursul
activitatii si ii dorim putere de vointa, energie creatoare in continuare si
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noi realiziri remarcabile in activitatea profesionala, realizarea tuturor ide-
ilor si proiectelor privind securitatea ecologica a tarii, activitate pe care o
desfisoara cu daruire intru binele societatii.

La multi ani!

Laurentia UNGUREANU, membru corespondent al ASM,
profesor, dr. hab., director al Institutului de Zoologie al USM

Ion TODERAS, membru titular al ASM,
director onorific al Institutului de Zoologie al USM

Lucia BILETCHI, doctor in stiinte biologice,
secretar stiintific al Institutului de Zoologie al USM
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CURRICULUM VITAE
Elena Zubcov

Data nasterii: 18 ianuarie 1949.

Locul nasterii: s. Serbulovka (Serbul cel Mare, de peste Bug), regiunea
Nicolaev, Ucraina.

Grad stiintific: Profesor, doctor habilitat, membru corespondent al
ASM, Profesor Onorific si Membru al Scolii Doctorale Universitatea
»Dunirea de Jos” din Galati, Roménia.

Locul de munca: Universitatea de Stat din Moldova, sef al Centrului de
cercetare a hidrobiocenozelor si ecotoxicologiei din Institutul de Zoo-
logie, manager-coordonator al proiectelor nationale si internationale,
conducator de doctorat la domeniul ,,Stiinte ale naturii’, specialitatile
»1htiologie” si ,,Ecologie”

EDUCATIE S| FORMARE

1967-1971 - Studii la facultatea de biologie si chimie, Universitatea de
Stat ,,T. G. Sevcenko’, or. Tiraspol, RSSM; licentiatd la specialitatile ,,Bio-
logie” si ,Chimie” - biologie generald, fiziologia si biochimie plantelor
si animalelor, chimie generald, anorganica, organicd, fizica, substante
coordonative, chimia analitica, geologie si petrologie generald, pedago-
gie; nivelul 6 CISE (Clasificarea Internationald Standard a Educatiei).
1983-1986 - Studii de doctorat, la Institutul de Hidrochimie, Ros-
tov-pe-Don, institut de cercetare principal al Departamentului de Stat
de Hidrometeorologie al URSS; in 1986 am sustinut teza de doctor
in stiinte cu tema ,,Pacrpegenenye u Murpanus MUKPOSTEMEHTOB B
6accerine p. [JHecTp” si am obtinut gradul stiintific de doctor in stiinte
geografice, specialitatea ,,Hidrochimie”, conferit de Consiliul Suprem
pentru Atestare, Moscova; nivelul 8 CISE (Clasificarea Internationald
Standard a Educatiei).

1988 - Consiliul Suprem pentru Atestare, Moscova, a conferit titlul de
conferentiar, specialitatea Hidrochimie, resurse acvatice, mediu ambiant.
1999 - Studii postdoctorale la Institutul de Zoologie, ASM, am sustinut
teza de doctor habilitat cu tema ,,Legitatile migratiei biogeochimice si
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rolul microelementelor in functionarea ecosistemelor acvatice ale Mol-
dovei” si a obtinut gradul stiintific de doctor habilitat in biologie, speci-
alitatea ,,Hidrobiologie”, conferit de Consiliul National pentru Atestare,
Chisindu.

2003 - Consiliul National pentru Atestare, Chisinau, i-a conferit titlul
stiintifico-didactic ,,Profesor cercetitor”, specialitatile ,,Hidrobiologie”,
»lhtiologie”

2016 - Universitatea Dundarea De Jos, Galati, Romania, i-a conferit tit-
lul de profesor onorific.

2017 - Membru corespondent al ASM.

STAGII DE CERCETARE iN STRAINATATE

2002 - Universitatea din California ,USA, Riverside, (ecologie si eco-
toxicologie acvatica).

2005 - Universitatea din Suedia (tehnologii ecologice, apa si sdnatatea,
ecosanitatie).

2006 - Germania (apa si sandtatea, tehnologii ecologice).

1995-2010 - Rusia, Institutul Hidrochimic din Rostov pe Don; Univer-
sitatea de stat si Institutul Oceanologie si Moscova; Institutul de Limno-
logie din Sankt Petersburg, Institutul de Zoologie din Chisindu (meto-
dologia de cercetare a ecosistemelor acvatice, hidrobiologie, ihtiologie,
ecotoxicologie, echipament performant de cercetare).

2011-2015 - Universitatea Dundrea de Jos din Galati, Roménia (moni-
toringul integrat al ecosistemelor acvatice, validarea metodelor de cer-
cetare in domeniul mediului).

COMPETENTE SI ABILITATI SOCIALE

Abilitati bune de comunicare dobandite pe durata mandatului de
functionar public. In perioada 2005-2009, in premierd au fost elabo-
rate regulamentele si organizata evaluarea si acreditarea a peste 40 de
organizatii din sfera stiintei si inovarii.

Abilitati de lucru in echipa dobéandite in calitate de cercetétor in La-
boratorul Hidrobiologie si Ecotoxicologie si in calitate de conducdtor
stiintific al masteranzilor, doctoranzilor si post doctoranzilor, manager
al proiectelor nationale si internationale.

Spirit de lucru in echipd, promptitudine (management stiintific, con-
ducator de proiecte, programe de studii, beneficiar de granturi de cer-
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cetare; membru in Consiliului Stiintific a Institutului de Zoologie; co-
autor de programe, curriculumurile de doctorat si masterat in domeniu
ihtiologie, hidrobiologie, ecologie acvaticd, ecotoxicologie.

Capacitate de comunicare (context profesional; cursuri; coordonare
protocoale de colaborare cu institutiile de cercetare si universitati din
tard si strainatate).

Coordonare activitate de cercetare a doctoranzilor, masteranzilor,
studentilor.

COMPETENTE SI APTITUDINI ORGANIZATORICE

Abilitati organizatorice dezvoltate, gratie experientei de sef al La-
boratorului Hidrobiologie si Ecotoxicologie si functionar public. Fie
in calitate de conducdtor sau de executor, am participat la realizarea a
peste 25 de proiecte de cercetare internationale si granturi, peste 30 de
proiecte nationale. Am o experientd vasta in calitate de cadru didac-
tic la Universitatea de Stat din Moldova si, mai recent, la Universitatea
»Dimitrie Cantemir” a ASM. In aceasti functie am sustin prelegeri, se-
minare si lucrari de laborator pentru studenti si conducator/consultant
al activitatilor de cercetare realizate de catre studenti pe parcursul ela-
boririi tezelor de licenta, masterat, doctorat si post doctorat.

Spirit organizatoric (organizarea a 5 conferinte nationale pentru ti-
neri cercetdtori, 2 Conferinte in calitate de presedinte, si 27 — membru
al Comitetului organizatoric).

Membru al colegiului de redactie la peste 20 culegeri si 2 reviste
internationale.

Reprezentantul ASM in Strategia Tdrilor Dundrene, membru al Re-
telei Internationale pentru dezvoltarea Acvaculturii in Europa Centrala
si de Est - NACEE, membru al IPEN - Asociatia Internationald pentru
diminuarea substantelor organice persistente, membru al Asociatiei in-
ternationale WECF - Femeile lumii pentru un viitor comun, membru
al Retelei Internationale Global Water Partnership GWP.

Presedinte al Asociatiei ecotoxicologilor din Republica Moldova
~ECOTOX, coordonator al retelei interdisciplinare INPOLDE din Euro-
regiunea ,,Dundrea de Jos” si MONITOX din bazinul Marii Negre.

Experientd in calitate de membru in comisii nationale si inter-
nationale formate pe langa Guvernul RM in domeniul mediului de trai
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si securitatii vietii, cercetarii, invatdimantului managementul mediului
(studii de masterat, proiecte de cercetare).

COMPETENTE SI APTITUDINI TEHNICE

Posed metodele de cercetare hidrochimice si hidrobiologice (spec-
troscopie cu emisie atomica, cromatografie cu gaz substante organice
persistente si volative, cromatografie lichida, metode utilizate pentru
determinarea cantitativa a metalelor grele si substantelor toxice); utili-
zarea echipamentului de teren; aptitudini in desfasurarea experientelor
ecotoxicologice; posedarea procedeelor utilizate in cresterea si repro-
ducerea pestilor.

Limbi cunoscute: romand, ucraineana, rusa - fluent, engleza — nivel
de comunicare, citire literatura stiintifica, perfectarea proiectelor.

Utilizarea Soft-urilor de prelucrare a spectrelor de elemente chimi-
ce ICP-OES; AAS AAnalist 400; Clarus-500, Softuri ARCGIS, Baze de
date ACCESS.

DOMENII DE CERCETARE

Hidrobiologie, ihtiologie, ecotoxicologie, ecologie, piscicultura.

Diversitatea comunitatilor de hidrobionti in dependenta de conditiile
de trai.

Importanta organismelor acvatice in circuitul substantelor chimici,
toleranta lor la diferiti poluanti si altora factori de in mediu.

Rolul substantelor biologic active si celor toxice asupra productivitatii
si dezvoltarii ihtiofaunei si nevertebratelor acvatice.

Elaborarea procedeelor privind sporirea rezistentei pestilor la etape-
le ontogenezei timpurii si noilor tehnologii de reproducere si crestere
pestilor, inclusiv speciilor noi pentru Moldova cét si pentru sporirea
bazei trofice in ecosisteme cu destinatiei piscicole.

Contributia stiintifica personald la dezvoltarea cercetérilor in dome-

niul stiintei in care activez:

— Studiul biodiversititii, cu preconditie functionarii durabile a hidro-
biocenozelor in vederea determindrii capacitétii de suport a ecosis-
temelor acvatice naturale si antropizate, cuantificarea imigratiei eco-
toxicantilor si elaborarea proceselor de bioremediere a ecosistemelor
acvatice si a calitatii apei.
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- Cuantificarea rolului functional si ponderii principalelor gru-
puri de hidrobionti in migratia biogena a metalelor, determinarea
influentei substantelor chimice asupra dezvoltdrii pestilor la eta-
pele de ontogeneza timpurie si asupra proceselor productional-
destructionale, cat si legitdtile de acumulare substantelor chimice
in organisme acvatice au stat la baza formarii conceptului evaludrii
capacitatii de tampon a ecosistemelor acvatice din Moldova si de-
terminarea limitei tolerantei unor organisme acvatice la substante
toxice.

- Descifrarea proceselor de acumulare si a rolului microelementelor
in dezvoltarea pestilor la diverse etape ale dezvoltarii ontogeneti-
ce (icre, larve, puiet, indivizi nematurizati si reproducatori), la fel,
este o directie noua atat pentru investigatiile hidrobiologice, cat
si pentru dezvoltarea acvaculturii si aprecierea calitatii produselor
piscicole. Argumentarea importantei diferitor microelemente in
aprecierea calitétii produselor piscicole este citata peste hotarele
Moldovei in 133 de lucrari.

- O bunad parte de investigatii sunt reflectate in modernizarea teh-
nologiilor de reproducere si crestere a pestilor economic-valorosi
(procedee si metode de a spori rezistenta pestilor la etapele ontoge-
nezei timpurii, de a intensifica dezvoltarea bazei trofice naturale in
helesteie prin utilizarea complexelor de microelemente, tehnologii
de reproducere si crestere a speciei noi pentru Moldova - Kefal
pelingas in helesteie, care sunt apreciate prin 7 brevete de inventie,
implementate in producere si mentionate cu medalii de aur, argint
si bronz.

- Pentru prima datd, prin efectuarea analizei polifactoriale, au fost
determinati parametrii cantitativi ai ponderii factorilor principali
in dinamica migratiei microelementelor in raurile si lacurile de
acumulare, fapt ce a permis estimarea cantitativa a ponderii fac-
torilor naturali (parametrii hidrologici, biologici) si antropici (po-
luare, barajarea raurilor...) in procesele de migratie si prognozare
a fluxurilor metalelor in ecosistemele investigate; in baza acestor
investigatii, a fost revizuit conceptul referitor la coeficientul de mi-
gratie a metalelor si mobilitatea lor biogeochimica in ecosistemele
acvatice.
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— In baza cercetirilor au fost stabilite legititile de acumulare a sub-
stantelor chimice in organismele acvatice, cuantificarea rolului func-
tional si ponderii principalelor grupuri de hidrobionti in migratia
biogeochimica, determinarea influentei substantelor chimice asupra
dezvoltarii hidrobiontilor si proceselor productional-destructionale,
care au servit pentru: elaborarea conceptului de evaluare a capacitd-
tii de tampon a ecosistemelor, determinarea limitelor tolerantei unor
organisme acvatice la substante toxice si stabilite concentratiile:
optime sau favorabile (ecosisteme curate, oligotrofe), admisibile
(ecosisteme moderat poluate, mezotrofe), extreme sau periculoase
(ecosisteme poluate, autorizate — politrope); in final, aceste rezulta-
te au servit drept baza stiintificd pentru regulamente, elaborate cu
implicarea noastra (HG nr. 890 din 12.11.2013 si HG nr. 932 din
20.11.2013), privind implementarea Legii Apelor Republicii Mol-
dova, care se refera la monitoringul ecosistemelor acvatice si crite-
riile de apreciere a starii ecologice, inclusiv in temeiul materialelor
biologice.

EXPERIENTA PROFESIONALA SI PUBLICA

2022-prezent — sef a Centrului de Cercetare a Hidrobiocenozelor si
Ecotoxicologiei, activitate de cercetare, conducere de doctorat, Institu-
tul de Zoologie, USM.

2009-2022 - sef al Laboratorului hidrobiologie si ecotoxicologie, acti-
vitate de cercetare, management stiintific, invatamant superior, condu-
cere de doctorat, Institutul Zoologie, ASM si Universitatea ASM.
2005-2009 - presedinte al Comisiei de acreditare a Consiliului National
pentru Acreditare si Atestare, functionar public de rangul I in grad de
consilier de Stat al Republicii Moldova de clasa a III-lea in organul
administratiei publice centrale, responsabila de organizarea evaludrii
si acreditarii organizatiilor din sfera stiintei si inovarii si implicata in
management, politici de cercetare, cercetare si invitamant superior.
2001-2005 - sef al Laboratorului hidrobiologie si ecotoxicologie, an-
trenata in activitate de management stiintific si cercetare in domeniile
hidrobiologie, ecologie si ecotoxicologie, conducere de doctorat si pre-
dare in invatamant superior, Institutul Zoologie, ASM, Universitatea de
Stat din Moldova.
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1999-2001 - sef al Grupei de ecotoxicologie, cu activitate de mana-
gement stiintific si cercetare in hidrobiologie, conducere doctorat si
invatamant superior, Institutul Zoologie al ASM, Universitatea de Stat
din Moldova.

1987-1999 - cercetator stiintific superior cu activitate de cercetare si
investigarea ecosistemelor acvatice, elabordri in acvacultura, conducere
doctorat si invatdimant superior, la Institutul Zoologie al ASM, Univer-
sitatea de Stat din Moldova.

1975-1987 — cercetator stiintific in domeniile hidrochimia ecosisteme-
lor acvatice, tehnici fizico-chimice de cercetare la Institutul de Zoologie
al ASM.

1971-1975 - specialist coordonator, cercetator stiintific inferior la
Institutul de Zoologie al ASM, responsabila de investigatii hidrochi-
mice si hidrobiologice privind functionarea ecosistemelor acvatice, in
special a migratiei elementelor chimice in sistemul ,,apa-suspensii-
hidrobionti-maluri”; monitoringul ecosistemelor acvatice, dezvoltarea
metodologiei investigatiilor hidrobiologice; elaborarea recomandarilor
privind utilizarea durabila a resurselor de apa si biologice in ecosiste-
mele naturale si acvaculturd; elaborarea si implementarea noi procedee
de crestere si reproducere a pestilor.

PARTICIPARE LA MANIFESTARI STIINTIFICE SI
PRACTICE DE PREGATIRE A CADRELOR

Presedinte la:
Conferinta Internationald ,,Integrated Management of Natural Resour-
ces in the Transborder Dniester river Basin’, 2008;
The II Assembly of NACEE (Network of Aquaculture Centres in Cen-
tral and Eastern Europe) and the Workshop on the Role of Aquaculture
in Rural Development, 2011, Chisinau, Moldova.

Copresedinte la:
Ist International Symposium on Applied Physics - Materials Science,
Environment and Health (ISAP1), Galati, November 28th-29th, 2009;
International Conference “Environmental Challenges in Lower Danu-
be Euroregion” Galati, June 25-26, 2015.

Membru al comitetului stiintific organizatoric al conferintelor:
Euroaliment 2013, Galati, 3-5 octombrie 2013;
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International Conference ,,Dniester River Basin: environmental pro-
blems and management of transboundary natural resources”, Tiraspol,
2010;

Academician Leo Berg - 135 years, 2011;

Academician Leo Berg - 140 years, 2016;

Conferinta Internationala “Geoecological and bioecological problems
on North Black Sea region’, 2012;

International Conference of Zoologists ,, Actual problems of protection
and sustainable use of the animal world diversity”, in 2006, 2009, 2011 s.a.

Lector invitat al Scolilor de vara: pentru licentiati, masteranzi, doctoranzi,
profesor universitari din, Moldova 2011, 2012, 2013, 1014 (iulie-au-
gust).

Referent oficial la 2 teze de doctor habilitat si 5 - de doctor la specialitatile
»Hidrobiologie”, ,,Ihtiologie”, ,,Ecologie acvatica” (Institutul de Zoolo-
gie, Universitatea de Stat, Institutul de Ecologie, Institutul de fiziologie
a plantelor) din Republica Moldova.

Referent la reviste ISI ,,Environmental Science and Pollution Research’,
»Polish Journal of Environmental Studies”, ,,Chemosphere”, ,,Air, Water,
Soil’; ,,Revista hidrobiologica — Tugpo6uonornaecknit xxypuan” (din
Ucraina), care este tradusa in14 tari.

Referent la reviste BDI - Buletinul Academiei de Stiinte a Moldovei. Seria
»Stiintele vietii”; ,,Mediul Ambiant”; ,, ACADEMOS”, ,, Annals of Duna-
rea de Jos University of Galati’, serie Mathematics, Physics, Theoretical
Mechanics, Fascicola II.

PECUNOASTEREA MERITELOR PROFESIONALE, DIDACTICE
SI STIINTIFICE CU PREMII SI DISTINCTII

Ordinul ,,Gloria Muncii, Republica Moldova, 2019.

Diploma de onoare a Guvernului RM, 2020.

Diploma de onoare a Ministerului Educatiei, Culturii si Cercetarii,
2020.

Diploma de onoare a Guvernului RM, 2021.

Diploma de onoare a Ministerului Educatiei, Culturii si Cercetdrii,
2021.

Medalia ,,Nicolae Milescu Spétarul”, ASM, 2019.

Medalia ,,Dimitrie Cantemir», ASM, 2014.
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5 Medalii de aur, 2 de argint si 2 de bronz cu Certificate pentru inventii
si proiecte internationale, 2022-2023.

Laureat al Premiului Prezidiului ASM pentru ciclul de publicatii ,,Le-
gititile migratiei substantelor chimice si rolul lor in functionarea
grupelor principale de hidrobionti in ecosistemele acvatice ale Mol-
dovei”

Medalie de argint cu ocazia a 60 de ani ai ASM.

Medalii de aur (SUA,) pentru ,,Procedeu de sporire a rezistentei biolo-
gice a pestilor la etapele timpurii de dezvoltare”.

Medalie de bronz (Belgia) pentru ,,Procedeu de sporire a rezistentei
biologice a pestilor la etapele timpurii de dezvoltare”

Medalie de argint si diplomd de participare Salonul ,INVENTICA-
2004, Tasi, Romania, 26-30 mai 2004, obtinute pentru ,,Procedeu de
sporire a rezistentei biologice a pestilor la etapele timpurii de dez-
voltare”.

Medalie de argint si diplomd de participare Salonul ,INVENTICA-
2015”, Romania.

4 diplome de onoare ale ASM.

O diploma de recunostintd a ASM.

Diplomd a C.N.A.A.

30 certificate internationale (Suedia, Germania, Elvetia, Romania, Ka-
zahstan, Estonia, Ungaria, Croatia, Cehia, Canada, Polonia, Grecia,
Ucraina).

Indicele de citare a lucrdrilor in reviste cu factor de impact (Thomson
Reuters) — 418 citari; in sistemul [CITATION][C], care include si ar-
ticolele in rusd, romand, engleza din alte reviste si culegeri recenzate:
> 300 citdri.

ALTE COMPETENTE SI APTITUDINI

2003-prezent - Presedinte al Consiliului stiintific specializat DH 06.03.
00.08 din cadrul Institutului de Zoologie al ASM abilitat cu dreptul de
a organiza sustinerea tezelor de doctor si doctor habilitat, specialitatea
hidrobiologie, ihtiologie.

2005-2009 - membru al Asambleei ASM.

2011-2020 - vicepresedinte al Consiliului ihtiologic de pe langa Minis-
terul Mediului.
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2000-prezent - expert in comisiile formate de Guvernul Republicii
Moldova, inclusiv:

Membru observator ale grupelor de lucru nr. 13 - pescuit si 27 - mediu,
instituite prin Mecanismul de aderare a RM la UE;

Comisia pentru negocieri referitor la Complexul Hidroenergetic Dne-
strovsc;

Comisia referitor la Acordul bazinal al fluviului Nistru;

Comisia pentru rezolvarea problemei curdtirii albiei raurilor Prut si
Nistru pentru navigare;

Membru in grupele de lucru in procesul de elaborare a legislatiei secun-
dare intru implementarea Legii Apei: Regulamentul privind cerintele
de calitate a mediului pentru apele de suprafatd; Regulamentul privind
protectia apelor subterane; Regulamentul privind prevenirea poluarii
din activitati agricole; Regulamentul privind monitorizarea stdrii ape-
lor de suprafata si a apelor subterane.

PROIECTE DE CERCETARE-DEZVOLTARE-INOVARE

Manager, conducitor de programe/proiecte internationale

in sfera stiintei si inovarii

1. BSB165 “Creating a system of innovative transboundary monitoring
of the transformations of the Black Sea river ecosystems under the impact
of hydropower development and climate change - HydroEcoNex” din ca-
drul Programului Operational Comun Bazinul Marii Negre 2014-2020, in
corespundere cu contractul de grant105067/14.09.2018-20.09.2021, im-
plementare 21.09.2018-20.09.2021 - manager de proiect;

2. BSB 27 “Black Sea Basin interdisciplinary cooperation network for
sustainable joint monitoring of environmental toxicants migration, im-
proved evaluation of ecological state and human health impact of harm-
ful substances, and public exposure prevention - MONITOX” din cadrul
Programului Operational Comun Bazinul Marii Negre 2014-2020, in
corespundere cu contractul de grant 105070/14.09.2018, implementare a
20.09.2018-19.09.2021 - coordonator proiect partener P2-MD;

3. Contract de grant “Team up for healthy fish in aquaculture systems
of the Prut river basin” 2SOFT/1.2/47 din cadrul Programului Operational
Comun Roméania — Republica Moldova 2014-2020. Contract 2SOFT/1.2/47
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din 19 noiembrie 2020; implementare 20.11.2020-19.08.2022 - coordona-
tor stiintific de proiect;

4. “Cross-border interdisciplinary cooperation for the prevention of
natural disasters and mitigation of environmental pollution in Lower Da-
nube Euroregion’, MIS ETC 1676, 2013-2015 (EU Joint Operational Pro-
gramme Romania-Ukraine-Republic of Moldova) — coordonator proiect
partener P1-MD;

5. Project No. 1/2/193 “Resources pilot centre for cross-border pre-
servation of the aquatic biodiversity of Prut River (EU Joint Operational
Programme Romania-Ukraine-Republic of Moldova)” (din 2012-2015) -
coordonator stiintific;

6. Project “Elaboration of the technology for introduction and growth
of Kefal pelingas in fish farms of Moldova’, BPP 03-06, supported by
CRDF-MRDA, 2005-2006 — conducator;

7. Grant nr. ISCS-01 pentru organizarea Conferintei Internationa-
le “Integrated Management of Natural Resources in the Transbonders
Dniester river Basin”, supported by CRDF-MRDA, 2008 - conducator;

8. Project nr.ERBICI5CT971002 “Quality monitoring & quality assu-
rance of fish water and seawater aquaculture fish’, supported by program
INCO COPERNICUS - EC, 1999-2002 - conducator-MD;

9. Project nr. MOBI-2651-CS-05 “Nematodes and Microarthropods
as indicators of environmental health”, supported by CRDE, 2005-2007 —
executant;

10. Project nr. MOBI-3002 “Assessment of current status of biodiver-
sity and water quality in Dniester river ”, supported by CRDF-MRDA,
2001-2003 - executant;

11. Project ,Rolul speciilor dominante de moluste in migratia biogena
a metalelor si in procesele de autoepurare a ecosistemelor acvatice” / “The
role of dominant mollusk species in biogene migration of metals in puri-
fication processes of freshwater ecosystems”, supported by RFFI, Russia,
2006-2007 - conducitor;

12. Project-donation ,Increasing of the logistical capacity of the La-
boratory of Hydrobiology and Ecotoxicology”, Swiss Development and
Cooperation Agency (SDC), 2009-2011 - conducitor;

13. Project ,Promotion of principles of ecosan and education of be-
neficiaries (teachers/pupils)” within the program “Water and Sanitation”
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of the Swiss Development and Cooperation Agency (SDS), 2007-2010 —
conducdtor;

14. Project “Better livelihoods and health conditions for rural Moldova
through community empowerment”, supported by WECE, 2008-2010 —
conducdtor;

15. Proiect de schimb echivalent cu HAKI, Ungaria, 2010-2012 - con-
ducator.

Executor proiecte internationale individuale

1. Cleaner Rivers — cleaner seas CRoCusS, BSB - 784, contract MLPDA
88708/26.06.2020;

2. Title of the grant Contract: Grant de la Universitatea din Califor-
nia cu sediul in Riverside pentru doi colaboratori (Zubcov Elena, Zub-
cov Natalia) care au vizitat laboratorul prof. Schlenc din Universitatea din
California si pe parcursul a 3 luni au indeplinit cercetdri experimentale
comune asupra descifrarii mecanismului influentei diferitor substante to-
xice asupra metabolismului pestilor;

3. MRDA - Grant pentru participare cu raport-lectie in sedinta
plenara a primului simpozion THE INTERNATIONAL WORKSHOP
ECOTOXICOLOGY AND BIOMONITORING, Czeche, 2008;

4. STCU-grant pentru vizitd si participare la Forumul stiintific si Ex-
pozitia The International Environmental Technology Trade Show and
Conference AMERICANA 2011,Canada, 2011;

5. Grant IPEN pentru a participa la Asambleea IPEN si trening
A TOXICS-FREE FUTURE la Alma-Ata, Kazahstan, 2009;

6. Grant OSCE pentru a participa la Seminar-trening pe problemele
colaboririi in domeniu ecosistemelor acvatice transfrontaliere la Narva,
Estonia, 2009;

7. Grant WECF pentru a participa la Trening CLIMATE CHEINGE,
WATER AND HEALTH Munchen, Germania, 2008;

8. Grant UNEP-WECEF pentru a participa la Forul ONU - PROTOCOL
WATER ANG HEALTH Geneva, Elvetia, 2007;

9. Grant EcoForum-WECF pentru a participa la FORUL PE PRO-
BLEMELE MEDIULUI SI SANATATII A MINISTRILOR DIN EUROPA,
la Belgrad, Serbia, 2007;
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10. Grant SIDA pentru a participa la un curs de stagiare WATER-
HEALTH-SANITATION, la Stockholm-Linkoping-Uppsala, Suedia, sep-
tembrie-octombrie 2006;

11. Grant WECF pentru a participa la intrunirea internationala din
Budapesta WORLD HEALTH ORGANIZATION, iulie 2004;

12. Grant de la Fundatia RITA din Polonia pentru stagiul TRENING-
SEMINAR - COLABORARE TRANSFRONTALIERE PE BAZINELE
HIDROGRAFICE (orasele Vrotlav si Varsovia), 2005;

13. Grant de la UNEP pentru a participa la Forul WOMEN AS THE
VOICE FOR THE ENVIRONMENT din Nairobi, Kenia, octombrie 2004.

Conducitor de programe/proiecte nationale in sfera stiintei

si inovarii

1. 15.817.02.27 A Stabilirea structurii, functiondrii, tolerantei comuni-
tatilor de hidrobionti si dezvoltarea principiilor stiintifice ale managemen-
tului improductivitatii ecosistemelor acvatice AQUASYS 2015-2018 - in
derulare - conducator;

2. 11.817.08.15a ,Evaluarea diversitdtii, succesiunilor ecologice ale
ecosistemelor acvatice si elaborarea metodologiei nationale a monitorin-
gului lor integrat conform directivelor europene” 2011-2014 - conduca-
tor;

3. Elaborarea tehnologiei de intensificare a cresterii puietului de pesti
la etapele timpurii postembrionale, 1992-1996 - conducator;

4. 02.26.01 , Argumentarea ecologica a introducerii si aclimatizarii
speciei de peste Kefal pelingas in bazinele acvatice ale Republicii Moldo-
va’, 2001-2005 - conducator;

5. Proiect national ,,Elaborarea biotehnologiei avansate de crestere si
aclimatizare a speciilor economic valoroase de pesti in acvacultura semi-
industriald’, CSSDT, 2003-2004 — conducitor;

6. 06.411.012F ,,Studiul biodiversitatii, functiondrii hidrobiocenoze-
lor in vederea determindrii capacitatii de suport a ecosistemelor acvatice
(fluviale si lacustre) in dependenta de factorii naturali si antropici», 2006-
2010 - conducitor;

7. Proiect national in cadrul Programului de Stat 09.832.08.07A
»Revelarea calitatii apei si starii hidrobiocenozelor ecosistemelor acvatice
din sectorul inferior al r. Prut”, 2009-2010 - conducétor;
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8. 11.817.08.15A ,Evaluarea diversitatii particularitatilor, succesiuni-
lor ecologice acvatice si elaborarea metodologiei monitoringului integrat
al ecosistemelor in contextul Directivelor europene”, 2011-2015 - condu-
cator;

9. Proiect national in cadrul Programului de Stat 11.832.08.04A ,Eva-
luarea biodiversitatii, succesiunilor ecologice ale ecosistemelor acvatice
ale sectorului inferior al r. Prut in conditiile actuale”, 2011-2012 - condu-
cator;

10. ,Evaluarea stdrii ecologice si elaborarea recomandarilor de protec-
tie a resurselor acvatice a ecosistemelor din zona Prutului de Jos, raurilor
Ialpug, Cahul” cu suportul FEN Moldova, 2006 -2007 - conducator;

11. ,Evaluarea stdrii ecologice a ecosistemelor fluviului Nistru medi-
al si a influentei constructiilor hidrotehnice si altor factori antropici - la
Comanda Ministerului Mediului, cu suportul FEN Moldova, 2007-2008 -
conducator.

Executor la realizarea programelor/proiectelor nationale
in sfera stiintei si inovarii

1. nr. 77079181 ,,/Isy4yeHre OCHOBHBIX IIOKa3aTeneil OMOXMMUYECKNX
mporeccoB B Boge [IHectpa (mo permony MCCP) u CcTOYHBIX Bofax
KOHCEpPBHBIX U TU/PO/M3HBIX 3aBOJIOB, Pa3pabOTKa METOIOB YTU/IM3ALINN
II07Ie3HBIX KOMITOHEHTOB CTOKOB M ITy Teli TpeIOTBpaleH sl 3arPsI3HEHNS
Iuectpa’, 1975-1980 - executant;

2. nr. 81041153 ,,JI3yunThb BAMAHME AaHTPOIIOT€HHOIO BO3IEMCTBIUA Ha
OCHOBHBIe abyorudeckue ¢GakTopsl 1 3001eH03bI HinkHero [JHecTpa
n Kyuypranckoro numana, COCTaBUTb IIPOTHO3 UX M3MeHeHMs , 1981-
1985 — executant;

3. nr. 0186.006.1031 ,,JI3yunTh rugpoxuMmudecKue u rufpoOmonorn-
geckne ocobeHnoctu Jlyboccapckoro n Kanrasckoro BogoxpaHuiuiy B
YCTIOBMAX BO3POCIIETO aHTPOIOTEHHOTO BO3JENCTBUA U pa3paboTarh
PeKOMeHaINY Mo X buomMenuoparun’, 1986-1990 - executant;

4. Okonormveckuii mporuo3 Hivxuero [Tuectpa Ha 1990 1 2006 rogst
B CBSA3M C HA4aJiOM CTPOMTENbCTBA BOJOXO35/ICTBEHHOTO KOMIIJIEKCA
»JyHari-[IHenp” u nmepexkpbiTeM JJHecTpOBCKOro nMuMaHa (1o mpocbbe
[Tpesupmyma AH YCCCP Ne 911/348-1 ot 02.02.1984) — executant;
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5. nr. 0195.00247 ,,De studiat procesele productionale ale bazinelor de
apa a Moldovei cu diferita sarcind antropogena si de elaborat bazele eco-
logice de optimizare a functiondrii ecosistemelor”, 1991-1995 — executant;

6. Studiul diversitatii, evaluarea factorilor ecologici si a capacitatii de
reproducere a speciilor dominante de hidrobionti in diferite tipuri de eco-
sisteme din Moldova, 1996-2000 — executant;

7. Studierea particularititilor productional-destructionale in lacul de
baraj Costesti-Stanca si elaborarea directiilor principale de evaluare, con-
servare si utilizare durabila a hidrobiontilor, 1996-2000 - executant;

8. Proiect national ,,Studiul diversitatii, evaluarea factorilor ecologici
si a capacitétii de reproducere a speciilor dominante de hidrobionti in di-
ferite tipuri de ecosisteme acvatice din Moldova’, 2003-2005 - executant
responsabil;

9. 01.12.01F ,,Estimarea impactului factorilor naturali si antropici asu-
pra functionarii comunitatilor de hidrobionti in ecosistemele bazinului
raului Prut, fundamentarea cailor de conservare si valorificare a biodiver-
sitatii’, 2001-2005 - executant responsabil;

10. 06.411.014A ,Revelarea efectelor si situatiei ecologice in ecosiste-
mele acvatice piscicole din bazinul hidrografic al afluentilor Nistrului In-
ferior, elaborarea masurilor de redresare si utilizare durabila a resurselor
lor biologice”, 2006-2010 - executant responsabil;

11. 07.407.26 INDA , Elucidarea rolului si elaborarea metodelor de uti-
lizare a microelementelor in acvaculturd’, 2007-2008 - consultant stiin-
tific;

12. 10.819.04.02A , Estimarea stdrii ecologice si elaborarea propuneri-
lor pentru utilizarea durabila a resurselor biologice ale ecosistemelor pis-
cicole”, 2010-2011 - consultant stiintific.
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Partea 1

PREZENTE IN MASS-MEDIA



ELENA ZUBCOV INTRE ACTIVITATEA
STIINTIFICA, DE EXPERTIZA
SI CEA DE STAT

Sunt persoane, care te impresioneaza de la bun inceput prin caracterul
lor ferm si tinuta stiintifica, prin felul lor de a fi respectuosi si simpli in
raport cu alti oameni, colegi de serviciu. Cu doamna profesor cercetator
Elena ZUBCOYV, sefa Laboratorului hidrobiologie si ecotoxicologie al
Institutului de Zoologie al ASM, ne-am intersectat adesea prin culoarele
institutiilor academice, pe la diverse manifestdri stiintifice, la care dansa
prezentarapoarte, comuniciri stiintifice saule modera. In cazul ei, specialist
cu mai multe profiluri stiintifice - hidrochimist, hidrobiolog, ihtiolog,
ecolog - este foarte mult solicitatd atat in cadrul Academiei de Stiinte, cat
si la nivel de ministere: al mediului, al agriculturii §i industriei alimentare,
comisiilor interguvernamentale (Moldova-Ucraina) vizand problemele
de protectie a naturii, de asigurare a Republicii Moldova cu resurse de
apd din Nistru etc. In contextul dat, precizdm ci prof. Elena ZUBCOV, ca
expert, este reprezentantul ASM in organizatia regionala Strategia Tdrilor
Dunarene, reprezentantul Institutului de Zoologie in Reteaua Centrelor
de Acvaculturd din Europa Centrald si de Est (NACEE), membru al
Asociatiei Internationale ,,Femeile Europei pentru un Viitor Comun”
(WECE), al Asociatiei Internationale ,Women for Waterpartnership”
(WfW); al Global WaterPartnership (GWP); al Asociatiei Internationale
»The International POPsEliminationNetwork” (IPEN). A fondat, in anul
1999, Asociatia obsteasca Societatea Ecotoxicologilor din Republica
Moldova ,,ECOTOX” cu certificat de utilitate publica, al carui presedinte
este si in prezent. Indeplineste functia de vicepresedinte al Consiliului
Ihtiologic din cadrul Ministerului Mediului. Dupa cum ne-am convins,
are o biografie de muncd impunadtoare. Referitor la activitatea stiintifica:
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despre calitatea unui savant, competitivitatea lui ne vorbesc proiectele
si granturile internationale castigate in competitie cu alti cercetatori.
Incepand cu 1991, Laboratorul hidrobiologie si ecotoxicologie, condus de
dna Elena ZUBCOV, n-a avut nici un an fard de proiecte internationale,
nationale, sau contracte economice. Primul proiect, care a fost si primul
din tard, obtinut de aceastd echipa prin concurs in cadrul programului
INCO-Copernicus, finantat de UE, 1-a realizat impreuna cu parteneri din
Marea Britanie, Grecia si Ungaria. Era intdia experienta europeand, dar
rezultatele au fost apreciate ca investigatii de pionierat. Apoi au urmat
proiectele de cercetare CRDF, CRDF/MRDA FRCE SDC, WECEF, SDC,
IPEN, in total au fost realizate investigatii valoroase teoretice si aplicative
in cadrul a 23 de proiecte internationale, 22 proiecte nationale si circa
30 de contracte economice, ceea ce confirmd nivelul lor competitiv la
scara mondiald. Actualmente, a fost semnat contractul unui nou proiect
in cadrul Programului operational comun Romania-Ucraina-Republica
Moldova. Cercetatoarea este autoare a peste 270 de studii si lucrari sti-
intifice, indicele de citare al publicatiilor din reviste internationale cu
impact, conform datelor ISI Web of Science Results (Thomson Reuters),

constituie 166 — inca o confirmare a competitivitatii cercetarilor. A pregatit
6 doctori in stiinte biologice, care muncesc aldturi de conducatorul lor
stiintific sau in alte institutii de cercetare.

O noud experientd in viata profesorului privind promovarea si valo-
rificarea politicii de stat in domeniul cercetérii-dezvoltarii constituie ac-
tivitatea ei in cadrul Consiliului National pentru Acreditare si Atestare in
perioada 2005-2008, in calitate de vicepresedinte al CNAA, fiind primul
conducator al Comisiei de acreditare a organizatiilor din sfera stiintei si
inovérii a CNAA. Alaturi de membrul corespondent Constantin GAIN-
DRIC, presedintele CNAA din acea perioada, a pus in aplicare procedura
de acreditare stiintificd, lansata o datd cu aprobarea Codului cu privire la
stiinta si inovare in julie 2004. Ca orisice lucru nou, acreditarea s-a dove-
dit a fi anevoioasd, iar unii conducatori ai organizatiilor din sfera stiintei si
inovarii chiar s-au opus ca rezultat al unor animozitati. Dar vicepresedinta
a avut curajul, insistenta si profesionalismul necesar pentru a convinge
intreaga comunitate stiintifici de oportunitatea si intentiile pozitive ale
evaluarii si acreditdrii stiintifice. Ca urmare, in perioada mandatului ei de
patru ani au fost acreditate 48 de organizatii din sfera stiintei si inovarii,
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dintre care 17 institute academice, 19 institute de cercetare cu subordona-
re ministeriala si 12 institutii de invatdmant superior. Mai mult, vicepre-
sedintele CNAA a creat o echipa de profesionisti, care activeaza in aceeasi
componenta pana in prezent, ceea ce demonstreaza perspicacitatea Dom-
niei sale in selectarea cadrelor de functionari publici. Drept confirmare
a celor realizate, profesorul cercetitor Elena Zubcov a obtinut in cadrul
CNAA gradul de calificare Consilier de Stat al RM, rangul I, clasa III.

Cu prilejul frumoasei aniversari a 65-ea, ii uram doamnei profesor
Elena Zubcov, multa sanatate, sa manifeste in continuare acelasi spirit
inovativ si perseverentd in activitatea stiintificd, de expertizd si in prega-
tirea cadrelor stiintifice de inalta calificare. La multi ani! Multd bucurie si
fericire!

Presedintele CNAA,
academician Valeriu CANTER

P.S. Cu ocazia acestui popas aniversar, materialul a fost publicat in
cotidianul ,,Moldova Suverand” la 22 ianuarie 2014, ,Literatura si Arta” -
la 23 ianuarie 2014, revista ,,Saptdméana” — la 24 ianuarie 2014.
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PROIECTELE DE CERCETARE -
EXAMEN DE COMPETENTA
SI PROFESIONALISM

T.R.: Mult stimata doamna profesor Elena Zubcov, sunteti sefa
unui laborator stiintific, coordonati si proiecte transfrontaliere. Cum
va permit ele sa va diversificati viata si activitatea stiintifica?

E.Z.: In conditiile de finantare insuficient a stiintei de la bugetul -
rii, in tranzitie de peste doua decenii, proiectele nationale si internationale
sunt o salvare pentru noi, oamenii de stiinta, in sensul ca unele din ele ne
permit sa consoliddm logistic laboratoarele stiintifice (procurdam echipa-
ment §tiin‘giﬁc costisitor cu accesoriile respective, materiale, softuri etc.),
sa realizam cercetdri, s comunicim cu savantii din lume, sa participam
la foruri internationale, s& mergem in deplaséri de serviciu si in expeditii
de teren. Cercetatorii beneficiaza si de cate un adaos la salariu, doctoran-
zii nostri — de burse internationale. Toate acestea contribuie la pregatirea
cercetatorilor de inalta calificare cu cunostinte si in managementul sti-
intei. E cunoscut cd dacd un leu sau un dolar investit in industrie sau in
agriculturd aduce venit 10-20 de bénuti sau tot atatia centi, inseamna ca
este crestere — un rezultat pozitiv. Cum credeti, daca astazi echipa unui
laborator cu aproape 20 de cercetitori din cadrul Institutului de Zoologie
aduce granturi investitionale, suma carora depaseste bugetul obtinut de
intregul institut de la stat (in ultimii ani — 5-8 mln lei anual), acesta nu este
un rezultat aplaudabil?! Gratie a doud proiecte transfrontaliere finantate
de UE, in valoare aproape de 5 mln Euro si realizate impreuna cu parte-
neri din Romania, Ucraina si Moldova, institutul a fost inzestrat in 1,5 ani
cu echipament stiintific performant in suma de peste 600 de mii de Euro.
Ne bucurdm in mod deosebit de un aparataj de unicat in Republica Mol-
dova, spectrometrul ISP OES, analizator genetic - o bijuterie stiintifica la
ziua de azi, care ridicd nivelul si precizia cercetérilor noastre. Sunt foarte
importante si microscoapele computerizate, diferite accesorii pentru la-
borator, la fel, si cele doud autovehicule noi-noute pentru deservirea ex-
peditiilor de cAmp. Concomitent, cu intemeierea bazei noastre stiintifice,
am realizat cercetdrile planificate. Mai in gluma, mai in serios, deducem:
orice s-ar vorbi, ne simtim gospodari in toatd legea! Avem utilaj, masina
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la scard, iar ,,venitul” (nu-mi place acest cuvant) n-a fost de 10 bani si nici
de 10 centi la o unitate investitd, ci considerabil mai mult.

E usor sa implementezi proiecte investitionale europene? Nu. Abor-
dand o tema pentru un proiect, trebuie sa iesi din camasuica mentalitatii
noastre, sa fii liber, sa vezi cu 2-3 pasi inainte cum pot evolua lucrurile in
domeniul respectiv, de fapt, are loc o competitie intre promovarea ide-
ii §i expertiza ei. Dar cel mai complicat este managementul propriu-zis:
achizitiile se realizeaza conform legislatiei europene. Ghidul UE PRAG,
care stipuleaza regulile si cerintele implementarii proiectelor cu sute de
pagini si anexe, cu abrevieri neintelese — au fost pentru mine la inceput
un adevdrat soc. Prin munca am depasit aceste dificultdti, am acumulat si
experientd. In prezent, pot da consultatii si altora.

T.R.: Cate proiecte ati realizat?

E.Z.: Multe si diferite. Circa 50 de proiecte internationale si natio-
nale si peste 30 de contracte economice. In anii ’90, am inregistrat si o
organizatie obsteasca ,,ECOTOX, prin intermediul careia era mai usor de
obtinut niste granturi mici. Ele, de facto, erau pe atunci unica sursd pentru
mentinerea colectivului din laborator, in conditiile in care nu primeam
mai mult de 25% din salariu. In acea perioadd, multi lume a plecat din
stiintd si invdtdmant, ingrosand numarul vanzatorilor de la piata si cel
al emigrantilor. Primul proiect european l-am obtinut in 1998, in cadrul
Programului INCO-COPERNICUS, au urmat cele finantate de SUA in
programele CRDE, CRDF-MRDA s.a. In 2008 am primit de la partenerii
nostri din primul proiect european o invitatie de a participa la o alté lu-
crare de amploare in cadrul Programului Cadru-7. Insi atunci am fost ne-
voiti sa refuzam pe motiv ca echipamentul stiintific din laboratorul nostru
era deja invechit: ce fel de cercetari veritabile poti realiza cu ajutorul lui?
In plus, conditiile acelui proiect nu prevedeau oportunitatea de a procura
utilaj nou.

Atunci am sesizat necesitatea consoliddrii bazei logistice a cercetdrii
— obiectivul primordial la acea etapd. Timp de un an, gratie cooperarii cu
Agentia Elvetiana pentru Dezvoltare si Cooperare (SDC) din Chisindu,
am obtinut o donatie sub forma de echipament modern, destul de costi-
sitor pentru acele timpuri. A urmat deznoddmantul povestii noastre: ni
s-au deschis usile cétre proiectele europene de astizi. Tin sa multumesc
pe aceastd cale echipei SDC, care a realizat si continue sd sustina pro-
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iecte valoroase sub aspect financiar, dar foarte importante pentru viata
si sdndtatea oamenilor din tara noastd. Ele vizeazd problemele privind
aprovizionarea populatiei cu apd potabila de calitate, ocrotirea sanatatii,
ecosanitatia in zonele rurale, ameliorarea mediului de trai.

T.R.: Se considera ca obtinerea proiectelor de cercetare prin concurs
la nivel national si international este o abilitate mai mult a celor tineri.

E.Z.: As zice si da, si nu. Ma bucur de tinerii de astézi, care poseda si
cunostinte, si entuziasm. De ce nu? Dacd apelam la statistici, observam ca
in tarile avansate economic majoritatea studentilor participa la proiecte
de cercetare deja din anul II de studii. Cu regret, studentii nostri sunt in
afara acestor cercetari, unde ei ar obtine mai multe abilitéti, s-ar pregiti
temeinic de viatd. Chiar de la primele prelegeri, eu le vorbesc studentilor
(citesc cursuri speciale) despre scoala buna a proiectelor si ma bucur mult
cand cel putin unul dintre ei se apropie si ma intreaba: puteti sa ma ajutati
ca sa fac un proiect? De reguld, acesti tineri vin apoi in cercetare, dar pu-
tini dintre ei se retin in colectivele academice din cauza salariilor mici,
lipsei spatiului locativ etc.

T.R.: Dar ai Dvs. tineri nu pleaca din laborator. Sa credem ca din
motiv ca au conditii bune de munca, ca mai castiga un ban si din pro-
iecte, ci le este asigurata mobilitatea, stagii peste hotare?

E.Z.: Posibil! Dar poate ca eu am noroc de oameni buni si talentati —
atat de tineri cercetatori, cat si de cei mai in vérstd, care activeaza alaturi
de mine si pentru care sunt nu numai conducétor, dar cred - si prieten.
De altfel, ne intelegem destul de bine. In contextul dat, vreau si evidentiez
un alt gand: nici o data n-am impdrtit oamenii dupa varstd. Am avut
onoarea si fiu aldturi de savanti notorii de 70-80 de ani, dar cu o nemai-
pomenita viziune, inteligenta si intelepciune. Asta imi permite sa afirm ca
obtinerea si implementarea proiectelor europene, in special, investitionale
nu depinde de varsta, dar, in primul rand, de cunostinte, insistentd, mana-
gement corespunzdtor, munca intensiva i, nu, in ultimul rand, de noroc.
Eu, personal, sunt o femeie norocoasa si implinita. Ma simt fericita atat in
laborator, in institut, cét si in familie.

T.R.: Dar cum se lucreaza cu proiectele peste hotare?

E.Z.: Nu este corect cand se mizeazd numai pe proiecte internationale.
Am vizitat centre de cercetare din mai multe tari cu care cooperam, unde
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ne-am convins de justetea celor afirmate. In tdrile avansate economic
ponderea lor foarte rar depaseste nivelul de 10-15% din bugetul total al
institutiilor stiintifice. Cercetarea in toatd lumea necesitd investitii perma-
nente din bugetul tarilor. De exemplu, timp de cateva luni am activat in
cadrul unui colectiv de 15 persoane dintr-o unitate de cercetare din cadrul
Universitatii din California, SUA, care realiza la acel moment un proiect
de stat cu un buget de cateva milioane de dolari anual. Cu regret, suntem
departe de astfel de conditii de finantare a proiectelor nationale (cu ex-
ceptia celor institutionale), care se cifreaza la 50-100-200 mii de lei anual.
Speram ca prin aderarea la comunitatea europeand vor aparea si la noi
aditional fonduri nationale constituite atat de stat, cat si de intreprinderile
private. Dar, in prezent, pentru crearea centrelor de cercetare cu echipa-
ment modern, nu vad alte surse decit obtinerea proiectelor internationale
investitionale.
T.R.: Promovarea stiintei la noi in tara este satisfacitoare?

E.Z.: Cred ca nu. Noj, cei din stiintd, vorbim foarte putin in mass-me-
dia despre rezultatele cercetdrilor noastre, despre semnificatia stiintei in
dezvoltarea comunitatii. In cadrul proiectelor, am avut citeva seminare in
scopul prezentarii lor in zonele rurale si m-am convins cit de importanta
este informarea populatiei si a organelor administratiei locale cu privire
la solutionarea mai multor probleme si, in special, a celor de protectie a
mediului, de care depinde enorm sanatatea oamenilor. Ulterior, am avut
invitatii similare si in alte localitati si acest lucru ne-a bucurat.

Cunostintele si Civilizatia existd numai impreuna cu Stiinta. De aceea
in procesul de constituire a unei societati bazate pe cunoastere trebuie sa-
si aduca contributia, in primul rand, oamenii de stiintd care vor dialoga
cu cetatenii tarii si referitor la rezultate activitatii lor, viata de zi la zi, dar si
privind oportunitatea proiectelor investitionale. Vor sesiza mai bine rostul
de astdzi al cartii, al cunoasterii. Prin sate, unele primarii deja se dibacesc
in aceasta munca de a scrie proiecte. Oportunitati sunt, ele vor aparea si
mai multe in procesul realizarii Acordului de Asociere a Republicii Mol-
dova la UE.

Interlocutor Tatiana ROTARU

19 ianuarie 2015
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DOAMNA CARE PERSEVEREAZA
IN STIINTA SI IN VIATA

T.R.: Mult stimata doamna profesor, Elena Zubcov, vreau sa incep
acest dialog cu Dvs. mai de departe: v-ati nascut intr-un sat moldove-
nesc, din regiunea Nicolaev, Ucraina. De ce ati venit totusi la studii in
Republica Moldova? V-a sfatuit cineva sau ati dorit sa va aflati printre
acei de-un neam si-o credinta?

E.Z.: A fost si aceastd motivatie de rudenie de a te afla printre ai
tai. Insi initial, toate au pornit de la scoald. Daci sora mea mai mare,
Zinaida, a avut norocul si invete la scoala in materna, apoi eu deja - in
limba rusa. Dar mi-a mers cu pedagogii. Am avut o excelenta profesoara
de biologie si chimie, mult regretata Maria Cebanet, absolventa a Insti-
tutului Pedagogic din Tiraspol, care a tinut mult la mine si a jucat un rol
primordial in viata mea. Dansa chiar si-a facut un plan ca sa merg si eu
sa fac aceeasi facultate la Tiraspol, sa ma intorc dupa incheierea studiilor
la bastind, iar ea sd plece la pensie cu inima impécata. Dar in scenariul
dat viata a introdus si unele corective. Am fost trimisa pe cateva luni la
practica pedagogicd in satul natal. La una din lectiile deschise, la care au
asistat 12 profesoare din regiune, invatitoarea mea de biologie si chimie
m-a imbrétisat cu caldurd in fata clasei si mi-a spus profund emotionata:
»Draga mea, iti multumesc pentru acest model de lectie, sunt mandra
cd esti eleva mea, cd ai un nivel de cunostinte inalt. Te rog sa-ti continui
studiile, sd devii om de stiinta, ceea ce n-am facut, spre regret, eu la tim-
pul meu, sa scrii cdrti stiintifice pentru noi, pedagogii, sa ajungi profesor
universitar..”. Am primit atunci aceste cuvinte ca un compliment si nu
mai mult. Dar astdzi, de la indltimea timpului parcurs, imi exprim sin-
cera recunostinta profesoarei mele, care m-a ales dintre mai multi tineri
si m-a blagoslovit pe calea stiintei.

T.R.: Dvs. faceti parte din categoria oamenilor de stiinta cu o sin-
gurd inscriere in carnetul de munca: Institutul de Zoologie al ASM.
Aici ati activat in calitate de laborant pe parcurs de 5 ani! Ati trecut
prin urmatoarele etape ale formarii unui cercetitor, ati sustinut doua
doctorate, ati pregatit cadre stiintifice de inalta calificatie, ati obtinut
performante in stiinte. Ce inseamna fericirea pentru o cercetatoare?
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E.Z.: Sunt o femeie implinita si fericita sub toate aspectele. Am o familie
de cercetatori: sotul, Nicolae Zubcov, este ornitolog; fiica, Natalia Zubcov, ca
si mine, este hidrobiolog-ihtiolog, ambii au sustinut doctoratele in biologie.
Toti dimineata mergem la Institutul de Zoologie, unde muncim de-o viata
si ne simtim la locul nostru. Activez intr-un colectiv de cercetétori creativi
si prietenosi. Stiinta este, in genere, o sferd conservativa. Atunci, cand m-am
incadrat si eu in stiintd, a trebuit sé lucrez mult timp pentru a obtine o tema
de cercetare pentru sustinerea tezei de doctor. Astazi, cei mai buni disci-
poli ai mei devin doctori in stiinte in 3-4 ani. Eu, insa, am asteptat 14 ani
ca sd devin doctorandd. Eram deja cercetator format, cind mi s-a permis,
in sfarsit, sa plec la doctoranturd. Dar in ce conditii?! Am avut norocul ca
primul meu raport plenar, prezentat la o conferinta unionala sa fie apreciat
destul de inalt. La aceastd manifestare stiintifici, directorul Institutului de
Hidrochimie din Rostov pe Don, prof. A.M. Nikanorov, si viitorul meu con-
ducitor stiintific, dr. G.S. Konovalov, mi-au propus si depun cerere pentru
a fi inmatriculata la doctoranturd in institutia lor, recunoscut la nivel inter-
national. Insa seful meu de laborator a trimis la studiile de doctorat in orasul
Rostov pe Don... o protejatd de-a lui — cum s-a facut si se mai face si astdzi
in diverse sfere ale activitdtii umane. Peste cateva luni, totusi am fost invita-
ta personal la Institutului de Hidrochimie. Pe parcurs de o sdptiména am
sustinut examenele de admitere si astfel am devenit doctoranda cu destinatie
speciala. La anul trei am finalizat si am prezentat teza, pe care am sustinut-o
cu brio in cadrul Consiliului stiintific specializat, in componenta solida a
caruia erau prezenti 13 doctori habilitati in domeniu, inclusiv 7 membri ai
Comisiei Superioare de Atestare a URSS. Atunci si ulterior am avut norocul
sd cunosc si sd colaborez cu mai multi savanti de talie mondiala, de la care
cred cd am invitat multe. In prezent, fac tot posibilul ca si discipolii mei si
simta atitudinea mea sincerd fatd de dansii si suportul meu de conducitor
stiintific la toate etapele lor de afirmare. Suntem prieteni cu totii, ne intele-
gem foarte bine, cercetarea fiind meseria si vocatia care ne-a legat pe-o via-
ta. Dupa sustinerea doctoratului, am trecut din Laboratorul de hidrochimie
in Laboratorul de ontogeneza si reproducere a pestilor. M-am inclus intr-o
noua directie de cercetare, mai mult biologicd, decat hidrochimica.

T.R.: Omul cat traieste invata, cel care s-a oprit la studiile superi-
oare, nu va avansa in profesiune. Dvs. v-ati perfectionat mereu, inclu-
siv in strdindtate. Ce ne-ati detalia, in acest sens?
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E.Z.: Colaborarea cu partenerii din Europa s-a inceput in anii ’90.
Primul nostru proiect, precum si primul din tard obtinut prin concurs
in cadrul programului INCO-Copernicus, finantat de UE, l-am reali-
zat impreuna cu parteneri din Marea Britanie, Grecia si Ungaria. Este
intdja experientd europeand, dar rezultatele au fost apreciate ca investi-
gatii de pionierat. Apoi au urmat proiectele de cercetare CRDE, CRDF/
MRDA. Am fost invitata la Universitatea din California, unde am acti-
vat in Departamentul de ecotoxicologie acvatici. Am realizat o serie de
experiente privind influenta diferitor substante chimice, in special a Se,
asupra dezvoltarii pestilor. Seleniul este un element antioxidant, dar in
cazul concentratiilor sporite devine un toxicant cancerogen. In contextul
dat, voi sublinia cd in Moldova avem ape subterane cu concentratii sporite
de Se. Prin urmare, nu dispunem de zone geografice cu deficit in acest
element, dar astazi este la moda utilizarea biostimulatoarelor, inclusiv cu
Se, in viticultura si in alte domenii ale agriculturii. Atentionez pe cititori
cd toate micro-metalele, fiind catalizatori ai proceselor biochimice, au o
importanta vitald pentru organismele vii. Totodata, ele sunt incluse in lista
celor mai periculosi si conservativi toxicanti, dacd nu cunoastem dozele
aplicarii lor.

T.R.: Care probleme de actualitate ale lumii subacvatice studiati?
Pe ce segment al hidrobiologiei, ihtiologiei va simtiti deschizatoare de
drumuri?

E.Z.: Diversitatea, efectivul si productivitatea organismelor acvatice,
rolul lor in functionarea ecosistemelor acvatice, componenta chimica a
apei, migratia si acumularea substantelor chimice, inclusiv a celor toxice,
aprecierea si prognozarea proceselor de autoepurare si poluare secunda-
rd — acestea sunt obiectivele noastre principale. Dar cercetarea complexa
a migratiei metalelor in sistemul “apa - suspensii — maluri - organisme
acvatice’, influenta si rolul lor asupra organismelor acvatice, cat si elabo-
rarea metodologiei acestor investigatii sunt apreciate inalt de mai multi
cercetitori consacrati din lume. In baza acestor studii, sunt elaborate dife-
rite procedee si tehnologii privind dezvoltarea pisciculturii si acvaculturii,
ulterior brevetate si implementate in practica.

T.R.: Activitatea Dvs. stiintifica treptat a fuzionat cu o alta directie
de cercetare - ecologia, careia astazi ii acordati o importanta semnifi-
cativa, dictata de gravele probleme ale republicii noastre in domeniul
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ocrotirii raurilor, a ecosistemelor acvatice. As indrazni sa zic ca sunteti
specialistul nr. 1 in apararea Nistrului de o catastrofa ecologica, faceti
parte din diverse comisii guvernamentale, va deplasati in acest scop la
Kiev.

E.Z.: Intr-adevir, problema starii ecologice a fluviului Nistru i, in
general, a ecosistemelor acvatice din tara reprezinta o problema de mare
actualitate. Gigantomania sovietica continua si astdzi in fostele republici
unionale — astdzi independente. Candva a existat un plan de a schimba
directia raurilor, de a desaliniza lacurile si limanurile Marii Negre prin
canalul Dundrea-Nipru. Dar savantii la timp au stopat aceste planuri di-
abolice. In anii "90 a fost opriti si constructia Centralei hidroelectrice de
acumulare prin pompare Novodnestrovsk (CHEAP). Dar vecina noastra
tard, Ucraina, in prezent continud lucrdrile, neglijand cu impertinentd
opinia publica internationala. A fost deja amenajat lacul de acumulare
pe malul drept, instalat primul generator, al doilea este programat pentru
anul viitor. Ca rezultat, degradarea raului Nistru continud in progresie ge-
ometrica: este dereglat regimul hidrologic, hidrochimic si hidrobiologic
prin fluctuatii diurne bruste ale nivelului de apd, modificarea regimului
termic, poluarea secundard, micsorarea capacitatii de autoepurare a flu-
viului, dezvoltarea abundenta a plantelor acvatice, disparitia si inlocuirea
speciilor valoroase de pesti cu cele depreciate. Ne alarmeaza si o altd grava
problema: pe segmentul Naslavcea-Otaci nivelul apei deseori scade pand
la limite inadmisibile. Astfel, a fost grav afectata si starea ecologicd a ape-
lor subterane. In vara anului curent s-a acutizat si problema de aprovizio-
nare a populatiei cu apd potabild din bazinul fluviului Nistru. Abia atunci
Ucraina a deschis ecluzele la barajul de la Naslavcea.

T.R.: Institutul de Zoologie, in care activati, chiar si in conditiile
de penurie economica se descurca gratie proiectelor de cercetare in-
ternationale si nationale, implementarilor rezultatelor stiintifice, con-
tractelor economice. Cum vi se arata anul urmator, in conditiile in care
a fost redusa finantarea bugetara a Academiei de Stiinte?

E.Z.: Fira echipament modern este imposibila participarea in pro-
iecte internationale si realizarea investigatiilor propuse. In 2007, in lip-
sa echipamentului modern, am refuzat participarea la un proiect FP-7,
impreund cu fostii parteneri din programul INCO-Copernicus. Fiind in
colaborare cu SDC (Agentia Elvetiana pentru Dezvoltare si Cooperare
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din Moldova), i-am marturisit despre cazul respectiv reprezentantului ei,
dlui Thierry Umbehr. Peste cateva luni, in cadrul unei vizite in laboratorul
nostru, acesta m-a surprins prin urmatoarea propunere: ,,Elena, daca faci
un proiect, eu am s incerc sa te ajut cu echipament in valoare de pana la
1,5 milioane de dolari”. Zis si ficut. In 3 luni echipamentul ca donatie a
fost deja transportat in laboratorul nostru. In plus, am obtinut standar-
dele, agentii chimici si accesoriile necesare. Apoi cu suportul aceleiasi
agentii SDC am obtinut si aparataj pentru digestia materialului biologic,
necesar in analiza metalelor, distilator pentru apa si acizi etc. In luna mai
curent, am inceput realizarea unui proiect in cadrul Programului opera-
tional Romania-Ucraina-Moldova, finantat de UE, suma ciruia depaseste
cifra de 3 milioane de Euro. Institutului nostru ii revine circa 750 mii de
euro din aceastd sumd, inclusiv 505 mii sunt preconizate pentru echipa-
ment, accesorii, materiale si reagenti chimici. Recent, am promovat inca
un proiect, conceptul caruia a fost deja acceptat. Ne bucuram ca, incepand
cu 1991, nu am avut nici un an fara proiecte nationale, internationale sau
contracte economice. De asemenea, toti doctoranzii laboratorului nostru
beneficiaza de burse internationale. Aceste rezultate vin sa confirme di-
versi indicatori calitativi si cantitativi de evaluare a investigatiilor noastre
ca, bundoara, lucrarile publicate si cele 7 brevete de inventie ce-au contri-
buit la implementarea rezultatelor stiintifice in acvacultura, a metodolo-
giei cercetarii ecosistemelor acvatice etc. Este regretabila situatia de astazi
nu numai din cauza reducerii finantérii. Prin diverse articole discutabile,
publicate in mass-media, se creeaza o opinie publica incorecta privind
procesul de cercetare, se contrapun investigatiile fundamentale celor ex-
perimentale, institutiile academice — universitatilor, lucru inadmisibil.

T.R.: O pagina importanta in biografia Dvs. constituie cei patru
ani de activitate in functie de vicepresedinta al CNAA in domeniul
acreditarii. Ce-au insemnat ei pentru Dvs.?

E.Z.: O noud experienta in viata mea privind promovarea si valori-
ficarea politicii de stat in domeniul cercetarii-dezvoltérii. Din noiembrie
2004 péana in februarie 2005 am activat de fapt ca voluntar, neavand nici
colaboratori, nici oficiu. Conform Codului cu privire la stiinté si inovare,
adoptat de Parlament in iulie 2004, pentru prima datd demara procesul de
acreditare a institutiilor de cercetare. Ne-a fost foarte greu la inceput. Am
invatat de rand cu totii, la 31 martie 2005, obtindnd gradul de calificare
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Consilier de Stat al RM, rangul I, clasa IIL. In trei luni am creat un colectiv
de specialisti, care au precizat regulamentul si procedura de acreditare A
fost fondatd o baza de date despre cercetatori, necesari pentru alcatuirea
Comisiilor de evaluare. A urmat ca institutiile stiintifice, in premiera, sa
fie supuse procesului de acreditare. Bineinteles, unele aspecte nu erau cla-
re pe atunci atat pentru cei evaluati, cit si pentru evaluatori. De aceea am
organizat seminare cu membrii ASM in Sectiile de Stiinte, cu administra-
tiile universitatilor si ale institutiilor de ramura, unde am discutat proble-
mele respective. Apoi am pornit procesul de acreditare propriu-zis. Toate
rapoartele de autoevaluare si evaluare au fost analizate minutios la CNAA,
personal am vizitat toate institutiile supuse acreditarii. Noua activitate a
fost o buna experientad pentru mine, din care am acumulat cunostinte mai
profunde privind mediul stiintific. Colectivul de acreditare al CNAA, for-
mat in 2005, isi continui munca si astizi in aceeasi componenti. Inseam-
nd ca selectia cadrelor a fost reusita.

T.R.: Stimatd, doamna Elena Zubcov, va urez succese in ceea ce
va propuneti sa realizati in continuare, inclusiv la alegeri in membrii
ASM. Sa speram cd dupd acest scrutin vom avea in forul academic ma-
car 5 doamne printre cei circa 100 de academicieni si membri cores-
pondenti - barbati. Vi multumesc mult pentru interviu!

Interlocutor Tatiana ROTARU
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PISCICULTURA POATE DEVENI O RAMURA
DE PROFIT A ECONOMIEI NATIONALE

Relatia om-natura s-a stabilit de-a lungul secolelor, ea devenind
mediul propice in care el s-a alimentat, a evaluat si a trdit in armonie cu
aceasta lume verde. Unul din produsele oferite cu darnicie de mama-natu-
ra a fost pestele, un produs delicios, pretios, despre care omenirea a creat
proverbe, zicdtori, povesti — pline de intelepciune. De exemplu, adesea
spunem: ca un om se simte ca pestele in apd, prin urmare, trdieste bine, se
simte in largul sdu, totusi semnificatia acestei zicatori nu mai este echiva-
lenta cu cea de 100 de ani, cand civilizatia umand era departe de industri-
alizare, agricultura intensiva si de mediul poluat.

Azi, sirmanii pestisori, fie si de aur, nu se simt prea bine in apele
insuficient de curate din iazurile si helesteiele noastre, mineralizate in ex-
ces, cu o cantitate scdzutd de oxigen, atacati de diferite boli, unele dintre
care prezinta pericol pentru sanatatea omului. Aceasta a fost prima mea
impresie, participand la workshop-ul international cu genericul ,,Starea
actuald a pisciculturii in bazinul raului Prut si perspectivele ei de amelio-
rare”, manifestare care s-a intrunit recent, cu prezenta fizicd si on-line, pe
8 aprilie curent, in Sala de sedinte a Institutului de Zoologie. Evenimen-
tul s-a desfasurat in cadrul proiectului transfrontalier ,,Unirea eforturilor
pentru cresterea pestilor sanatosi in sistemele de acvaculturd din bazinul
raului Prut” - TeamUp Healthy Fish, realizat de Institutul de Zoologie, in
colaborare cu Universitatea de Stiintele Vietii ,,Jon Ionescu de la Brad” din
Tasi. Proiectul este finantat de Uniunea Europeana prin intermediul In-
strumentului European de Vecindtate, in cadrul Programului Operational
Comun ,,Roméania-Republica Moldova 2014-2020".

Sa luam aminte cd piscicultura raiméane un domeniu foarte important
pentru alimentatia sdnatoasd a populatiei, mai mult, ea poate deveni o ra-
mura profitabild economica, daca vor fi aplicate realizarile stiintei, tehno-
logiile si inovatiile din domeniu. In acest scop, a si fost creat proiectul no-
minalizat, care sd devind o punte de legatura dintre stiintd, producétor si
stat. Iatd de ce, in Sala de sedinte a Institutului de Zoologie au fost prezenti
att cercetdtorii si realizatorii proiectului, cat si producétori, reprezentanti
ai unor ONG-uri din domeniu, dar si ai Ministerului Mediului (on-line).
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Toatd aceasta lume, ingrijorata de situatia pisciculturii din regiune si dor-
nica de a schimba lucrurile spre bine, a fost salutata de membrul cores-
pondent al ASM Elena Zubcov, dr. hab. in stiinte biologice, profesor, sef
al Centrului de Cercetare a Hidrobiocenozelor si Ecotoxicologiei, coordo-
nator stiintific al proiectului TeamUp HealthyFish, Institutul de Zoologie;
Laurentia Ungureanu, dr. hab. in stiinte biologice, profesor, director al In-
stitutului de Zoologie, manager administrativ al proiectului; Liviu-Dan
Miron, dr. profesor, Universitatea de Stiintele Vietii ,,Jon Ionescu de la
Brad”, Iasi, manager al proiectului din partea echipei iesene.

Este surprinzétor faptul ca oficial economia Republicii Moldova nu
are in componenta sa un astfel de domeniu ca piscicultura, nu existd un
Cadastru si o statistica adecvate, o evidentd a producerii, a starii ecologice
in ecosistemele de crestere a pestilor, nu mai vorbim de calitatea produ-
sului piscicol (larve-alevini-puiet-peste marfi-reproducitori). In acelasi
timp, pe la pietele noastre se vinde peste, crescut in helesteiele si lacurile
din tard, dar nu se cunoaste cu exactitate care este calitatea lui si daca nu
prezinta pericol pentru sdnatatea omului.

La aceste si alte detalii s-a referit dna Elena Zubcov in raportul sau
intitulat ,,Starea calitatii apelor in helesteie piscicole, problemele cu care
se confruntd piscicultorii. Tehnologii si abordari de sporire a rezistentei
pestilor” Intre altele, dansa a specificat ci piscicultura, ca ramura, include
ciclul integral: reproducerea, aclimatizarea noilor specii, cresterea inten-
siva, extensiva sau ecologica a pestilor in helesteie si viviere si comerciali-
zarea acestora. Starea acestui domeniu in R. Moldova, inclusiv in bazinul
r. Prut, este dezastruoasa — aici, de facto, nu exista nici o intreprindere cu
ciclul intreg de producere a pestilor. Sunt doar 2-3 intreprinderi cu ciclul
complet in bazinul hidrografic al fl. Nistru si tot aici - cateva intreprinderi
private cu tehnologii moderne de crestere a pestilor valorosi (pastrav).

Dupa cum am mentionat mai sus, in republica noastrd nu exista un
cadru legal, control de stat cu statistici de evidenta a producerii, a sta-
rii ecologice in ecosistemele de crestere a pestilor. Lipsesc cu desavarsire
subventiile din partea statului privind tehnologiile utilizate. Majoritatea
intreprinderilor din domeniu au nevoie de un suport financiar nu numai
pentru cresterea pestelui, dar si pentru redresarea situatiei ecologice in
ecosistemele acvatice arendate sau privatizate si modificate in helesteie,
starea carora lasd mult de dorit. Dezvoltarea pisciculturii este franata si de
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impozitele mari, lipsa specialistilor si a lucratorilor cu cunostinte specifice
in domeniu. Descurajeaza piscicultorii autohtoni si prioritatea comertului
pestelui importat asupra celui produs local, lipsa hranei de calitate, ceea
ce submineazd activitatea fermierilor de crestere a pestelui in Republica
Moldova.

Profesorul universitar, dr. Vasile Vulpe de la Universitatea de Stiin-
tele Vietii ,,Jon Ionescu de la Brad”, Iasi, a reflectat situatia din pisci-
cultura in zonele studiate ale judetelor Iasi si Botosani in raportul pre-
zentat online ,,Diversitatea, diagnosticul, tratamentul si profilaxia celor
mai frecvente boli intalnite la pesti in Romania, inovatii in tratamentul
bolilor”. Lucruri interesante si rezultate notabile a constat vorbitorul,
reiesind din aceastd cooperare stiintifica transfrontaliera cu biologii din
Republica Moldova.

Cu un subiect asemanator, dar cu caracter local, a luat cuvantul la
acest workshop doctorul in stiinte biologice, Ilia Trombitki, presedintele
Asociatiei Internationale a Pastritorilor Raului ,,Eco-Tiras”, intitulat
»Bolile prevalente la pestii din bazinele naturale si helesteiele din Repu-
blica Moldova si masuri de diminuare a lor”. Sunt surprinzatoare noile
informatii, in special, pentru nespecialistii din domeniu, precum ca pestii,
mici sau mari, se imbolnavesc ca si oamenii de maladii infectioase, pro-
vocate de virusuri, bacterii, fungi, suferd de invazii ale diferitor paraziti,
precum protozoare, helminti, crustacee. Exista si boli ne infectioase. Stre-
sul rdméne factorul principal care provoacd maladiile pestilor —iardsi e
o situatie asemanatoare cu a oamenilor. Asupra pestilor planeaza si alte
pericole: rapitorii si daunatorii, imbolnaviri/ intoxicéri, provocate de 160
de patogeni, zooparaziti (766 specii). Pana in prezent savantii au stabilit
la pesti circa 50 de boli. Raportorul, insa, la acest workshop si-a concen-
trat atentia asupra maladiilor provocate de helminti in relatie cu sandtatea
omului.

Investigatiile experimentale ale savantilor de pe doud maluri ale
Prutului, realizate in conditii de producere (in pepinierele gospodarii-
lor piscicole), le-au permis sa elaboreze un sir de recomandari si metode
atat privind perfectionarea tehnologiei de cultivare artificiala a pestilor,
de crestere a larvelor, cat si in obtinerea unui puiet viabil ale speciilor de
pesti industrial valorosi. In consecintd, au fost inregistrate patru brevete
de inventii - un rezultat formidabil!
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La dezbateri, pe marginea rapoartelor prezentate, au luat cuvantul
Gheorghe Gheorghiu, directorul Asociatiei Nationale a Piscicultorilor
din Republica Moldova (Uniune de persoane juridice), Ion Platon, admi-
nistrator al SA ,,Piscinis”, acad. Ton Toderas, sef al Centrului de Cercetare
a Invaziilor Biologice, Institutul de Zoologie; dr. Stefan Rusu, cercetator
stiintific coordonator, Institutul de Zoologie; Dumitru Gorelco, sef al
Directiei politici in domeniul biodiversitétii, Ministerul Mediului. Ultimul
vorbitor a indemnat cercetitorii sd se implice cu propuneri in dezvoltarea
cadrului legislativ in domeniul biodiversitatii, inclusiv cel al functiondrii
Consiliului Thtiologic, care pe viitor va avea mai multe atributii.

La final, Nadejda Andreev, dr. in stiinte biologice, seful Laboratorului
Hidrobiologie si Ecotoxicologie, managerul proiectului, in raportul ,,Pro-
iectul TeamUp HealthyFish - realizari importante” a ficut concluzii si pe
alte compartimente ale lui.

Echipele de cercetétori implicate in realizarea proiectului TeamUp
HealthyFish, pe bune, dispun de o vastd experienta in domeniul hidrobio-
logiei, ecologiei acvatice, ihtiologiei, parazitologiei si medicinii veterinare.
Pe langd cercetarea in comun a situatiei actuale privind sanatatea pestilor
si calitatea apei in unele helesteie din bazinul hidrografic al raului Prut
din Republica Moldova si judetele Iasi si Botosani din Romania, care se
confruntd cu mai multe provocéri economice, sociale si de mediu, par-
tenerii au incercat sd orienteze cercetdrile catre nevoile piscicultorilor, in
scopul elaborarii in comun a metodelor ecologice de combatere a bolilor
si reducerii focarelor de parazitoze in stocurile de pesti din crescatorii, de
ameliorare a stdrii bazinelor piscicole si de consolidare a cooperarii intre
cercetdtori si piscicultori. Cred ca acest scop nobil in mare parte a fost
atins.

S-a inscris integral in scenariul workshop-ului si conferinta de presa
cu jurnalistii specializati in tematica de mediu.

Tatiana ROTARU

Revista ,,Saptamana’, 22 aprilie 2022
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Occurrence of Pesticides, Polychlorinated
Biphenyls (PCBs), and Heavy Metals
in Sediments from the Dniester River, Moldova

Yelena SAPOZHNIKOVA!, Elena ZUBCOV?,
Natalia ZUBCOV?, Daniel SCHLENK!

The Dniester River is shared by the Ukraine and Moldova with half
of the length located within the former Soviet republic of Moldova. The
population of Moldova is 4.3 million, with 45% and 55% residing in ur-
ban and rural areas, respectively. Due to favorable geographical condi-
tions, including mild climates and fertile soils, agriculture is the mainstay
of the Republic. Cultivated lands make up 75.6% of the Moldovan terri-
tory, 30% of which are gardens and vineyards. During the 1990s, approxi-
mately 50,000 tons of pesticides, 300,000 tons of mineral fertilizers, and
1,000,000 tons of organic fertilizers were used for agricultural purposes
annually (Gan 1990). In each vegetative cycle, agrichemicals are applied
up to 12 times in the wineries and 30 times in orchards, presenting a sig-
nificant input into Moldovan water bodies (Gan 1990).

Another important contribution to the environmental pollution of
Moldovan water bodies originates from industrial sources. Approxi-
mately 75% of Moldovan industries are located along the Dniester River,
and only 60% of these have water-treatment systems. Therefore, large
amounts of industrial contaminants such as PCBs and heavy metals are

' Environmental Sciences Department, University of California, Riverside, Califor-
nia 92521, USA.
2 Institute of Zoology, Chisinau, Moldova.
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being released into the rivers with untreated industrial sewage and even-
tually deposited within sediments. Metal-impacted benthic organisms are
generally characterized by reduced abundance, lower species diversity,
and shifts in community composition from sensitive to tolerant taxa (La
Point et al. 1984; Clements 1991). Similarly, PCBs are readily accumu-
lated in benthic organisms and have the potential for trophic magnifica-
tion ultimately affecting fish, wildlife, and human populations (Metcalfe
and Metcalfe 1997; Safe 1994). Concentrations of contaminants in sedi-
ments can provide a good indication of the level of environmental stress
to ecosystems. Thus, the purpose of this study was to measure concentra-
tions of selected agricultural pesticides, PCBs, and metals in sediments
from the Dniester River. To determine whether analyte concentrations
found in sediments could cause potential adverse effects, concentrations
of stressors were compared with sediment quality criteria established for
freshwater sediments.

Materials and Methods

Chemicals

Acetone and hexane were purchased from VWRScientific Products
(San Francisco, CA). All solvents were Pesticide Residue Analysis grade.
The Solid Phase Extraction (SPE) ENVI-Florisil tubes, and Florisil
(60/100 mesh), were obtained from Supelco (Bellefonte, PA). Sodium
sulfate anhydrous (10-60 mesh) was purchased from Fisher Scientific
(Fair Lawn, NJ). The pesticide and PCB standards were all obtained from
AccuStandard Inc. (New Haven, CT) and ChemService Inc. (West Ches-
ter, PA). The metal standards were from Slovak Institute of Metrology
and National Office of Measures of Hungary.

Sample Collection

In October 2001, sediment samples were collected at three loca-
tions at the Dniester River near Tiraspol, at the tributary of the Byk and
Dniester Rivers, upstream and downstream of the tributary (Fig. ). Three
sediment samples were taken from the top 2.5 cm from each location us-
ing a ponar grab sampler. Samples were kept refrigerated (4°C) prior to
extraction.
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Fig. 1. Sampling station
locations

Sample Preparation

Organochlorine compounds. Pore water was separated from sedi-
ments using Buchner funnels. Sediments were extracted with acetone
and hexane three times. Combined extracts were evaporated with a rotary
evaporator to 0.5 ml and subjected to clean-up. Removal of interferences
from sediment extracts were achieved with Florisil cartridges (3 g), pre-
pared in the laboratory using activated Florisil (60/100 mesh) and ENVI-
Florisil SPE tubes. Elution of analytes was performed using a mixture
of acetone:hexane (1:9, v:v). The volumes of cleaned sediment extracts
were reduced to 0.75—1.0 ml in pure (99.5%) nitrogen stream prior to Gas
Chromatographic (GC) analysis.

GC-ECD-MS analysis. Sediment extracts were analyzed for 20 or-
ganochlorine and organophosphorous pesticides or metabolites and 33
PCB congeners. GC analysis was performed using an Agilent Technol-
ogies 6890N GC System equipped with an Electron Capture Detector
(ECD) and a 5973 Mass Selective Detector. The capillary column was
HP-5MS (30 mx0.25 mm) with a 0.25-Im film thick-ness. The column
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temperature was programmed at 50°C, held 1 min, increased to 100°C
at 25°/min, and ramped to 280°C at 5°/min. The injector and detector
temperatures were maintained at 250°C and 300°C, respectively. A mass
selective detector was used in Selective lon Monitoring (SIM) mode for
confirmative analysis.

Table 14.

Pesticide recoveries, Relative Standard Deviation [(RSD), %] and
Method Detection Limit [(MDL), ng/g dry weight]

Analyte Recovery, % RSD, % tl;/rl'\?l\.l:l:éﬁ
Chlordane 84 5 0.12
Chlorothalonil 89 10 0.14
opDDE 91 8 0.08
ppDDE 95 6 0.1
opDDD 89 5 0.11
ppDDD 86 6 0.09
opDDT 90 7 0.1
ppDDT 94 7 0.09
Dachthal 82 9 0.16
Dichlorvos 76 12 0.2
Dieldrin 85 8 0.15
Endrin 87 7 0.15
Heptachlor epoxide 91 9 0.18
Lindane 98 7 0.12
Malathion 83 12 0.19
Methylparathion 86 12 0.2
Parathion 79 12 0.18
Phosalone 81 9 0.2
Trichlorfon 77 11 0.2

-53 -



Table 1B.

PCB congener s recoveries. Relative Standard Deviation [(RSD), %]
and Method Detection Limit [(MDL), ng/gdry weight]

Analyte Recovery, % RSD, % MDL, ng/g dry weight
PCB8 89 8 0.18
PCB28 88 9 0.12
PCB37 92 5 0.2
PCB44 95 6 0.12
PCB49 94 11 0.12
PCB52 87 6 0.12
PCB60 85 10 0.18
PCB66 101 7 0.15
PCB70 98 12 0.18
PCB74 100 8 0.15
PCB77 105 11 0.15
PCB81 94 8 0.15
PCB82 99 5 0.09
PCB87 85 11 0.12
PCB99 91 6 0.14
PCB 101 90 6 0.17
PCB 105 101 9 0.12
PCB 114 93 10 0.10
PCB 118 102 13 0.09
PCB 126 102 7 0.11
PCB 128 98 8 0.10
PCB 138 96 11 0.12
PCB 153 99 8 0.16
PCB 156 98 12 0.11
PCB 158 101 5 0.12
PCB 166 + 187 98 11 0.09
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PCB 169 102 10 0.20

PCB 170 94 12 0.10

PCB 179 89 9 0.11

PCB 180 96 7 0.12

PCB 183 99 9 0.14

PCB 189 102 10 0.09
Metal Analysis

Sediment samples were homogenized, and subjected to wet miner-
alization using a mixture of nitric and sulphuric acids (2:1) (Zolotov and
Kuzmin 1982). Concentrations were detected by direct absorption in air-
acetylene flame using an atomic absorption spectrophotometer (AAS-3,
Carl Zeiss, Germany) and an X-ray fluorescent scanning spectrophotom-
eter “Spectroscan-5" (LOMO Company, Saint Petersburg, Russia) as de-
scribed elsewhere (Semenov 1977). Minerals were quantified on the basis
of peak areas and comparison with a calibration curve obtained with the
corresponding standards.

Quality Assurrance/Quality Control

For organochlorines, each analytical batch contained a method blank,
a matrix spike, and duplicate samples. A reagent blank was used to assess
artifacts and precision was verified by duplicate analyses. Sample spikes
were used as an additional check on accuracy. For GC-ECD/MS analysis,
calibration standards were injected after each group of 5 samples. Analyte
recoveries as well as Method Standard Deviations (SDs) and Method
Detection Limits (MDLs) were determined by analyzing sediments
spiked with pesticide and PCB standards. The recovery coefficient was
taken into account for calculating the final concentrations of analytes.
The recoveries were 76-98% and 85-105% for pesticides and PCBs,
respectively (ZTable 14, 1B). The method detection limit (MDL), which
was calculated as a triple standard deviation, was less than 0.2 ng/g
dry weight (Table 14, 1B). For metal detection, each analysis was per-
formed in 3 replicates, and relative standard deviation was 1-2%. The
recoveries were 85-95%.
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Statistics

Analyte concentration comparisons were made by initially testing
for homogeneity of variance by an F-test. Since this test indicated ho-
mogeneous results for all endpoints, an analysis of variance (ANOVA),
followed by a post-hoc Bonferroni test was utilized to make statistical
comparisons (p < 0.05).

Results

Pesticides in Sediments

Total DDT concentrations, comprised of 6 DDT isomers and metabo-
lites (0,p’DDD, p,p’DDD, 0,p’DDE, p,p’DDE, and o,p’DDT, p,p’DDT),
ranged from 8.2 to 34.7 ng/g dry weight. The average maximum con-
centration of total DDT observed in the tributary sampling location was
23.1 £11.5 ng/g (Fig. 2). The average total DDT concentrations detected
in upstream and downstream sampling sites were 2 times lower compared
to the tributary site. Statistical analysis showed that the total DDT mean
concentrations were not significantly different between the tributary, up-
stream and downstream sampling locations (p > 0.05).

40.0
20.0

N - i i
0.0 T T ]

downstream tributary upstream

Fig. 2. Total DDT concentrations in sediments, ng/g dry weight

DDE isomers accounted for 60% of the total DDT sediment concen-
trations in the tributary locations (Fig. 3), followed by DDD (30%) and
DDT (10%) isomers. In contrast to this composition, DDE isomers con-
tributed only 30% of the total DDT concentrations in the upstream and
35% of the total in the downstream locations. DDD isomers accounted
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for 30% of the total DDT concentrations in each of the downstream and
upstream sites (Fig. 3). DDT isomers contributed 35 and 40% of total
DDT concentrations in the downstream and upstream sites, respectively.

upsiream

—T

0% 10% 20% 30% 40% 50% ©60% 70% 80% 90% 100%

Fig. 3. DDT derivative contributions to total DDT concentrations in sediments

Among DDT derivatives, p,p’DDE was observed in greatest concen-
tration (19.7 ng/g dry weight) in the tributary location, and was detected
in all sediment samples analyzed. P,p’-Isomers were more frequently ob-
served and in higher concentrations compared to op-isomers. P’p’DDE
showed the highest frequency of detection (100%), followed by p,p’DDD
(70%), p,p’DDT (55%), and op isomers of DDE, DDD, and DDT (all
20%).

Of the other organochlorine pesticides targeted for measurement,
chlordane, endrin, and heptachlor epoxide were detected in sediment
samples with maximum average concentrations of 3.6+3.2, 0.8+ 1.5, and
1.4 +1.5 ng/g dry weight, respectively, all in the downstream locations
(Fig. 4). Heptachlor epoxide showed the highest frequency of occurrence

8.0

o chlordane
7.0 1 endrin
6.0 - 3 heptachlor epoxide

5.0 4
4.0
3.0
2.0
1.0
0.0

downstream tributary

Fig. 4. Other organochlorine pesticides in sediments, ng/g dry weight
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among the three locations (70%), followed by chlordane and endrin (30%
each). Chlorothalonil, dachthal, lindane, and dieldrin were not detected
in sediments.

Organophophorous pesticides, phosalone and methylparathion, were
detected in sediments in concentrations reaching up to 1.1 and 16.8 ng/g
dry weight, respectively. Methyl- parathion showed the highest concen-
trations (16.8 ng/g dry weight) in the tributary location and 13.4 ng/g dry
weight in the upstream location. Similarly, the phosalone maximum con-
centration (1.1 ng/g dry weight) was observed in the up- stream location.
Average concentrations of methylparathion were highest in sediments
from the upstream location (6.1 £ 6.8 ng/g dry weight), followed by the
tributary location (5.6 + 9.7 ng/g dry weight) (Fig. 5). Methylparathion
was observed in 40% of the sediment samples, and phosalone was de-
tected in 20%. Other organophosphorous pesticides such as trichlorfon,
malathion, and parathion were not detected in sediments.

16.0 methylparathion
14.0
12.04
10.0 4

8.0

6.0
4.0

2.0
0.0 = M . . SE

downstream tributary - upstream

W

Fig. 5. Organophosphorous pesticides in sediments, ng/g dry weight

Maximum concentration of SDDE in sediments from the tributary
location (19.7 ng/g dry weight) was 2 times higher than the Probable Ef-
fect Levels (PELs) established for sediment quality in freshwater (7able 2)
(MacDonald et al. 2000). SDDE found in sediments from this locations
exceeded PEL values in 66% of the sediment samples.

Maximum concentrations of heptachlor epoxide detected in sedi-
ments (3.0 ng/g dry weight) slightly exceeded the PEL value (2.74 ng/g
dry weight) in the downstream sampling site.
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PCBs in Sediments

Total PCB concentrations observed in sediments ranged from 68 to
763 ng/g dry wt. The highest PCB sediment concentrations were observed
in the downstream locations (429 + 84 ng/ g dry weight), followed by the
tributary (401 + 330 ng/g dry weight) and the upstream (93 + 43 ng/g dry
weight) sites (Fig. 6). Total average PCB concentrations were significant-
ly (p < 0.004) higher for sediments from the downstream sampling sites
compared to the upstream samples. The most abundant PCB congeners
were 37 and 49, comprising up to 23 and 16% of the total content of the
measured PCBs, respectively. The most frequently observed congeners
were 49 and 66, which were detected in 100% of the samples. Congeners
77 and 170 were found in 90% of the samples. PCB congener 114 was not
detected in any of the sediment samples.

800

700 -
Gm_
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5m,

4m,
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200 *
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0 r E

downstream tributary upstream

Fig. 6. Total PCB concentrations in sediments, ng/g dry weight.
*Indicates significant difference (p < 0.004)

All coplanar PCB congeners (126, 169, 81, and 77) were detected in
sediment samples analyzed. The dominant coplanar congeners observed
in highest concentrations were congeners 77 and 81 (16.5 and 37.9 ng/g
dry weight, respectively). These concentrations were observed in down-
stream and tributary locations. Congener 77 had the highest frequency of
occurrence in sediment samples (90%), followed by congener 81 (80%),
169 (70%), and 126 (40%). The average sediment concentrations of con-
gener 81 were significantly greater in the downstream locations compared
to sediment concentrations from the tributary (p < 0.002) and upstream
(p £0.0007) sites (Fig. 7).
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Fig. 7. Coplanar PCB congener concentrations in sediment samples,
ng/g dry weight. *Indicates significant difference (p < 0.002)

PCB homologue analysis revealed that tetrachlorobiphenyls (TetraCB)
were the major homologues in sediments from downstream and tributary
sites (Fig. 8), accounting for 50 and 67% of the total PCB concentrations
in these locations, respectively. Other dominant homologues in all sam-
pling sites were trichlorobiphenyls (TriCB), constituting up to 21-34%
among the locations. Tetra- and trichlorobiphenyls together accounted for
84 and 88% of the residues in downstream and tributary locations, respec-
tively. In contrast, heptachlorobiphenyls (HeptaCB) were the predomi-
nant homologues in sediments from the upstream sampling site, contrib-
uting 51% of the total PCB concentration. Heptachlorinated congener
170 (2,2',3,3',4,4',5) contributed 97% of the total heptachlorobiphenyl
concentrations and congener 179 (2,2',3,3',5,6,6") was 3%. Congener
170 concentrations in the upstream sampling sites were significantly (p <
0.024) greater than that in the tributary locations.

DiCB

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Fig. 8. Composition (%) of polychlorinated homologues in sediments.
CB: chlorobiphenyl
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The contribution of tetrachlorobiphenyls in sediments from the down-
stream and tributary locations was significantly (» < 0.03) greater than penta-
chlorobiphenyls to the total PCB concentrations within these sites. Lower chlo-
rinated biphenyl congeners 28 (2,4,4") and 37 (3,4,4") were detected only in the
downstream sediments, accounting for 5% of the total PCB concentrations.

PCB congener profiles in sediments (Fig. 9) revealed predominant
homologues: trichlorobiphenyls 28 and 37; tetrachlorobiphenyls 44, 49, 52,
74,77, and 81; and the heptachlorobiphenyl congener 170. Profiles of PCB
congeners in sediments were similar for the downstream and tributary sam-
pling locations (Fig. 9) and tetrachlorobiphenyls, 44, 49, 52, 74, 77, and 81,
were in the highest concentrations followed by heptachlorobiphenyl conge-
ner 170. Trichlorobiphenyl congener 37 was found in high concentrations
in sediments from the upstream locations.

120 1 downstream

8 28 37 44 49 52 70 74 77 81 82 126 138 169 170 189
tributary

8 28 37 44 49 52 70 74 77 81 82 126 138 169 170 189

120 7 upstream

i D B

8 28 37 44 49 52 70 74 77 81 82 126 138 169 170 189

Fig. 9. PCB congener profiles in sediments. Concentrations of
individual congeners, ng/g dry weight

-62 -



PCB concentrations detected in sediments (526—763 ng/g dry weight)
were 2-3 times greater than PEL values in downstream and tributary
sites, and exceeded PEL values in 100% of the samples for each location,
indicating the potential for adverse effects to benthic organisms.

Metals in Sediments

Seven metals were targeted for analysis in sediment samples: Zn,
Cu, Ni, Mo, Mn, Pb, and V. Mn was found in the highest concentrations
ranging from 346 to 460 lg/g dry weight. Mn concentrations were signifi-
cantly higher (p < 0.003) than other metal concentrations in all locations
(Fig. 10). Sediment concentrations were greater in the tributary sampling
sites for all the metals. Concentrations of Cu detected in sediments from
the tributary sites were two times higher than in upstream or downstream
locations; and concentrations of Pb and Mn were 40-50% greater in the
tributary sediments compared to other locations.

2 7
% 1]
Pb v

Fig. 10. Metal in sediments, lg/g dry weight

Zn Cu Ni Mo Mn

Sediment concentrations of Ni (128-170 lg/g dry weight) were 4-5
times higher than established PELs (36 lg/g dry weight) in all sampling
sites (7Table 2). Nickel concentrations exceeded PEL values in all sedi-
ment samples collected from all locations.

Discussion

The Dniester River is shared by the Ukraine and Moldova with half
its length located within Moldova. The river is impacted by various an-
thropogenic activities, including significant chemical input and uncon-
trolled wastewater discharge. In previous studies, DDTs were found in
water from the Dniester River in concentrations up to 30 Ig/L in 1972
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(Viskovatov et al. 1972). In 1980 and 1987, DDTs were observed in wa-
ter from the Dniester River in concentrations reaching 200—400 ng/L and
5-6 ng/L, respectively (Sirenko et al. 1992). DDT concentrations in sedi-
ments from the Dniester River in 1980 ranged between 1.9-22.5 ng/g,
and in 1987 from below detection to 2.6 ng/g. In the current study, the
total DDT concentrations detected in sediments from the Dniester River
(8.2-34.7 ng/g dry weight) were greater than those found by Sirenko et
al. (1992). However, DDT concentrations observed in sediments were
comparable to the total DDT concentrations observed in Romanian sedi-
ments from the Danube River (0.04—41 ng/g dry weight) (Cousteau,
1993) and lower than those detected in Ukrainian and Romanian sedi-
ments from the Black Sea in 1993-1995 (35-65 and 0.6-72 ng/g dry
weight, respectively) (Fillmann et al. 2002). DDT was used extensively in
Moldova, the Ukraine, and other former Soviet Union republics as a low-
cost broad-spectrum insecticide until it was banned in the 1970s. DDT
and its metabolites DDE and DDD are very highly persistent in the envi-
ronment, with reported half lives of up to 15 years (U.S. Environmental
Protection Agency, 1989). In the current study, DDT and its metabolites
were the most abundantly and frequently detected pesticides of the group
of compounds examined. Total DDT composition in the tributary loca-
tion corresponded well with typical DDT degradation (DDT < DDD <
DDE). Abundance of DDE isomers (70% of total DDT) in this sampling
location indicated historical rather than recent input of DDT pollution.
In contrast, both downstream and upstream sites had greater (40% of the
total) DDT isomer contribution to the concentration of all DDT related
materials, followed by DDD and DDE isomers (both 30% of the total).
A larger DDT isomer contribution to the total DDT concentrations com-
pared to its metabolites indicated relatively recent DDT exposure in these
sites. P,p’DDE was the predominant isomer among all DDT derivatives,
as evaluated by concentration and frequency of detection. These data cor-
related well with previous studies on sediments from the Black Sea, into
which the Dniester River drains, indicating recent DDT input within the
Black Sea region (Fillmann et al. 2002).

Concentrations of SDDE detected in sediments from tributary loca-
tions of the Dniester River (19.7 ng/g dry weight) exceeded Probable
Effect Level (PEL) established for sediment quality criteria (8.51 ng/g)
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(McDonald et al. 2000) in 66% of sediment samples from this location,
indicating possible adverse effects to benthic organisms. Some studies
have demonstrated an association between degraded benthic conditions
and sediment DDE contamination (Baltis et al. 2002; Hyland et al. 2000).

Among other organochlorine pesticides examined, endrin and hepta-
chlor epoxide were detected in sediments with maximum concentrations
in the downstream location. The high concentrations of these pesticides
coupled with high frequency of occurrence in the downstream sampling
site suggested that this location may be a source of endrin and hepta-
chlor epoxide contamination to the Dniester River. Endrin and heptachlor
epoxide are among the most toxic organochlorine insecticides to aqua-
tic organisms (Johnson and Finley, 1980). Due to low water solubility,
they tend to accumulate in sediments and are highly bioaccumulated by
aquatic organisms. Both pesticides are very persistent in the environment,
residing in soils and sediments for over 10 years (Agency for Toxic Sub-
stances and Disease Registry, ATSDR 1996, 1993). Average concentra-
tions of endrin found in sediments from the Dniester River (0.8 ng/g dry
weight) were higher than concentrations detected in sediments from the
Black Sea, Romania (0.25 ng/g dry weight) and Ukraine in 19931995
(< 0.01 ng/g dry weight) (Fillmann et al. 2002), but lower than endrin
concentrations found in Caspian Sea sediments in 2000-2001 (16.6 ng/g
dry weight) (De Mora et al. 2004). Concentrations of heptachlor epoxide
observed in sediments collected downstream of the Byk River tributary
were higher than its PEL, and exceeded threshold concentration in 33%
of the samples. However, these concentrations were seven times lower
than pesticide concentrations in Caspian Sea sediments (22.3 ng/g dry
weight) collected in 2000-2001 (De Mora et al. 2004).

Organosphorous pesticides phosalone and methylparathion were
observed in sediments of the Dniester River. Parathion is a broad spec-
trum, organophosphate pesticide used to control many insects and mites.
Methyl parathion is also an organophosphate insecticide and ascaricide
used to control boll weevils and many biting or sucking insect pests of
agricultural crops, primarily on cotton in the United States. Phosalone
and methylparathion are moderately toxic to fish and to animals that eat
fish (Howard 1991). They have low persistence in soils, with reported
field half-lives of 1-9 weeks (Gallo and Lawryk 1991; Thomson 1992;
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Wauchope et al. 1992). Methylparathion concentrations found in this
study (16.8 ng/g dry weight) were lower than concentrations detected
in sediments from the Gulf of California (6.94—63.82 ng/g dry weight)
(Galindo-Reyes et al. 1999). Methylparathion and phosalon were detect-
ed in highest concentrations in the upstream sampling site. Detection of
relatively high concentrations of low-persistence pesticides in sediments
indicated recent input into this area. Methylparathion was observed in
maximum concentrations in sediments from the tributary sampling site.

In addition to pesticides, PCBs were also observed in relatively high
concentrations in sediments of the Dniester River. Total PCB concen-
trations in sediments from the Dniester River (68—763 ng/g dry weight)
were up to two orders of magnitude greater than total PCB concentra-
tions observed in Black Sea sediments collected in the Ukraine, Romania,
and Russia (5.7-6.8, 0.1-24, 0.3-3.7 ng/g, respectively) (Fillmann et al.
2002). One of the reasons for low PCB concentrations in Black Sea sedi-
ments could be the limited number of PCB congeners (13) measured in
that study. In the current study, total PCB concentrations were the sum of
33 PCB congeners.

Total PCB average concentrations were significantly (p < 0.004)
higher for sediments from downstream locations compared to upstream
samples (Fig. 6). Low chlorinated biphenyl congeners (tetra- and tri-
chlorobiphenyls) were the major homologues in the sediments from the
downstream and tributary sampling sites. This is in agreement with hom-
ologue compositions in sediments from the Black Sea, collected in the
Ukraine, Romania, and Russia in 1993-1995, where PCB congeners 37
and 49 were the major congeners contributing to the total PCB concentra-
tion (Fillmann et al. 2002). In contrast, heptachlorobiphenyls were the
prevailing homologues in upstream sampling locations of the Dniester
River. Contribution of heptachlorobiphenyls in sediments collected up-
stream compared to those downstream and tributary locations suggest
a source of industrial pollution upstream of the River Byk intersection.
Chisinau, a capitol of Moldova, located upstream on the Byk River, has
several industrial plants, producing tractors, electrical equipment, press-
ing machines, and one plant producing PCBs. This may create a source of
industrial pollution and explain the prevalence of total PCBs found in the
tributary and downstream sites.
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In general, the total concentrations of PCBs were up to 20 times
greater than total concentrations of DDTs in sediments of the Dniester
River, suggesting significant industrial rather than agricultural pollution
in the region. In contrast, Black Sea sediment concentrations of DDTs
were higher than PCBs (Fillmann et al. 2002). Taking into account the
limited number of PCB congeners (13) detected in that study, and the
lack of significant difference between PCB and DDT concentrations, it is
unclear whether agricultural pollution was predominant in the Black Sea
region as well.

Dioxin-like PCB congeners 126, 169, 81, and 77 were observed in
sediment samples from the Dniester River. Previous research into the
mechanisms of PCB toxicity showed that coplanar congeners are rela-
tively potent Aryl hydrocarbon (Ah) receptor ligands and relatively more
toxic than non-coplanar congeners (Van den Berg et al. 1998). Concentra-
tions of congener 81 were variable among the sampling locations. Similar
to the total PCB concentration, average concentrations of PCB 81 were
higher at the downstream location, followed by the tributary and upstream
with significant differences (p < 0.002) between the downstream and up-
stream of tributary concentrations. Total PCB concentrations found in
sediments exceeded PEL values in downstream and tributary sampling
locations, suggesting potential adverse effects to benthic organisms. It is
unclear whether toxicity would be due to coplanar or total PCBs. Studies
evaluating Toxic Equivalents (TEQ) in fish are currently underway.

Besides organic contaminants, metals were detected in sediment
samples. For all of the metals together, concentrations in sediments were
greatest in the tributary sampling site. Mn concentrations detected in sed-
iments were significantly greater compared to other metals, which was
consistent with previous studies (Boiko et al. 1999). The elevated con-
centrations of Ni observed in the Dniester River sediments in our study
(170 1g/g dry weight) were com- parable with Ni concentrations detected
in sediments of the Po River, Italy (101-187 lg/g dry weight) in 1990—
1994 (Camusso et al., 1999). Concentrations of Nickel detected in sedi-
ments from all sampling locations exceeded the PEL for sediment quality.
Industrial plants located in Chisinau may contribute to Nickel pollution
in this area.
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Conclusions

This study attempted to determine concentrations of organochlorine
pollutants such as DDT/PCBs and metals in sediments from the Dniester
River, Moldova. DDT pesticides were detected in relatively high concen-
trations with maximum concentrations observed in the tributary sampling
locations. DDT isomers were predominant among DDT metabolites in the
upstream and downstream sediments, suggesting relatively recent DDT
exposure in these areas. Organochlorine pesticides heptachlor epoxide
and endrin were observed in sediments from the Dniester River. Organo-
phosphorous pesticides, parathion and methylparathion, were detected
in the highest concentrations in the upstream sampling site. Total PCB
concentrations were greater for sediments from the downstream locations
compared to the upstream and tributary sites. Lower chlorinated biphenyl
congeners were the major homologues in sediments from the downstream
and tributary sampling sites, whereas heavy chlorinated chlorobiphenyls
were the prevailing homologues in the upstream sampling locations sug-
gesting a source of industrial pollution upstream of the River Byk. The
total PCB concentrations were greater than those of DDTs in sediments
collected from all sampling sites, suggesting industrial rather than agri-
cultural pollution. DDE, heptachlor epoxide, total PCB, and nickel con-
centrations exceeded threshold values established for sediment quality,
indicating the potential for adverse effects to benthic organisms in this
waterway.
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Assessment of copper and zinc levels in fish from
freshwater ecosystems of Moldova

Elena ZUBCOV!, Natalia ZUBCOV',
Antoaneta ENE?, Lucia BILETCHI!

1. Introduction

In the last decades, the problem of elucidating the accumulation pro-
cesses and determination of the biological role of microelements for the
living aquatic organisms in the conditions of pollution and anthropic trans-
formation of aquatic ecosystems has drawn a great attention worldwide,
constituting one of the most actual fields of study in ichthyology and ecol-
ogy, with both theoretical and practical importance. Among contaminants,
heavy metals pose a special problem due to their toxicity, persistence,
long-range transport, and bioaccumulation up to high levels in aquatic or-
ganisms (Dragun et al. 2010; Golovanova 2008). The analysis of water,
sediment, and aquatic living beings such as fish, planktonic, and benthic
organisms can indicate the level and the tendency of pollution (Alhas et al.
2009; Palma et al. 2010; Sandor et al. 2001; Zubcov et al. 2010) and efforts
have been ongoing in many countries to develop integrated ecosystem-
based assessments (Hellou 2011). Fish respond sensitively to an increase
of heavy metal concentration in water. Being at the top of the aquatic food
chain, fish mirror the combination of the biotic and abiotic conditions, in
the particular aquatic environment (Dragun et al. 2009).

Copper and zinc are essential constituents of many enzymes and
are carefully regulated by physiological mechanisms in most organisms,
including fish. However, excessive levels of these metals become detri-
mental to aquatic animals compared to those found in unpolluted aquatic
environments (Ghedira et al. 2010; Golovanova 2008; Watanabe et al.
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Department of Chemistry, Physics and Environment, Faculty of Sciences, “Dunarea
de Jos” University of Galati, 47 Domneasca St., 800008, Galati, Romania.

-71-



1997). They can endanger both animal and people health and therefore,
knowledge of their concentrations in fish is important both with respect to
environmental management and human consumption of fish (Amundsen
et al. 1997; Burger and Gochfeld 2005; Mol et al. 2010; Papagiannis et
al. 2004).

The general aim of this study was to assess the current trace element
composition of fish from the aquatic ecosystems of Moldova, by using
the species of Cyprinidae and Percidae families, which are of main inter-
est in the fishery and industrial fish farming of the country. The specific
objectives were: (1) to investigate the copper and zinc accumulation at
different stages of fish development: eggs—larvae—fry—immature fish—
mature fish; (2) to appreciate the dynamics of copper and zinc accumula-
tion in different organs and tissues of fish, in accordance to fish species,
age and sex, season and habitat conditions; and (3) to compare the metal
concentrations in muscle tissue with the respective maximum permissible
limits established by law in order to ascertain whether this food could be
considered suitable for human consumption.

2. Methods and materials

2.1. Characterization of the study area

The study area included the main freshwater ecosystems of Moldo-
va. Dniester and Prut are the main rivers of Moldova and both originate in
the Carpathian Mountains in Ukraine. The total length of Dniester River
is 1,352 km, of which 657 km are within the borders of Moldova. The
Prut River, which measures 976 km as total, including 695 km within the
borders of Moldova, drains approximately 24% of the country, and forms
Moldova’s western border with Romania until it discharges into the Low-
er Danube. The Dubasari, Costesti-Stanca and Cuciurgan Reservoirs are
three of main four water reservoirs of Moldova. The Dubasari Reservoir
(surface area, 6,750 ha; total volume, 485.5 million (mln) m?®) was built
on the Dniester River, the Costesti-Stanca Reservoir (surface area, 5,900
ha; total volume, 735 mln m®) is placed on the Prut River, and the Cuciur-
gan Reservoir (surface area, 1,730 ha; total volume, 73 mln m?) is situated
in the Dniester River basin and plays the role of cooling reservoir for the
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Moldovan Thermal Power Plant. A range of works were carried out on the
base of fish farms situated in the Dniester delta, which are specialized in
the obtaining of fish larvae, fingerling/yearling and table fish of different
species and use the Dniester water for pond filling.

2.2. Sample collection

Fish were sampled in the period 2005-2010 by net from a range of
freshwater ecosystems of Moldova, including rivers, reservoirs, and fish
ponds (Fig. ). The set of investigated fish species was determined by the
fact that Cyprinus carpio and Chinese major carps (Aristichthys nobilis,
Hypophtalmichthys molitrix) are the main fish species in aquaculture of
Moldova. The Sander lucioperca is a valuable industrial species and it
is used for the control of trash fish in the ponds of Moldova. The species
Carassius auratus gibelio, Rutilus rutilus heckeli and Abramis brama are
listed among species that form the core of industrial fishing in reservoirs
and rivers of the country.

Lower Danube River

i
and Black Sea basins

Fig. 1. Moldova map and the main hydro-geographic basins

In order to investigate the dynamics of the accumulation of Cu and
Zn in early ontogenetic stages of fish (C. carpio, A. nobilis, H. molitrix),
investigations were carried on the eggs ongoing the development in re-
production installations of fish farms. Samples of alive eggs (each sample
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comprised at least 100 eggs) were collected immediately after fertiliza-
tion, at the stage of the formation of the blastodisc, morula, blastula, gas-
trula, at the beginning and the end of organogenesis, and immediately
after egg hatching.

The larvae were collected in the same conditions till the twelfth day,
when the metamorphosis of larva into fry occurs. The fish fry and imma-
ture fish were harvested from all investigated ecosystems. The captured
fry were classified by species and for each species few groups of differ-
ent length were formed. Each group was formed at least by three to five
specimens. The mature fish were captured from rivers and reservoirs dur-
ing the spring, summer and autumn seasons and from fish ponds — also
during the winter.

The fish species and age were determined, the lengths and weights of
the fish were measured. Following euthanasia, dissection of livers, mus-
cles, gills, and gonads was carried out, as well as skin and scales removal.
The whole livers and gonads were weighted. The collected tissue samples
were weighed. The majority of samples were placed in glass containers
and brought fresh to the laboratory for analyze. During the hot periods,
the tissues were placed in aluminum foil and put in the thermos with li-
quid nitrogen.

At the same time with fish samples, water samples were collected.
The chemical analysis of water was performed, including the content of
trace elements (Cu and Zn) in dissolved and suspended form.

2.3. Metal analysis

Fish samples of approximately 1 g were homogenized and subjected
to wet mineralization using a mixture of nitric and sulp huric ac ids (2:1)
(Zolotov a nd Kuz’min 1982). Concentrations of copper and zinc were
determined by direct absorption in air—acetylene flame using an atomic
absorption spectrophotometer (AAS-3 “Carl Zeiss” company, Germany)
as described elsewhere (Sapozhnikova et al. 2005). Minerals were quan-
tified on the basis of the peak areas and comparison with a calibration
curve obtained with the corresponding metal standards obtained from
Panreac Quimica SA.

Collected water samples were filtered by 0.45-um Millipore filter.
Copper and zinc were determined by using a PerkinElmer atomic absor-
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ption spectrophotometer AAnalist 400 with the HGA 900 graphite fur-
nace (Analytical Methods for Atomic Absorption Spectroscopy, 1996).

Each analysis was performed in three replicates, and relative stan-
dard deviation was 1-2%.

3. Results and discussion

3.1. Study of the dynamics of Cu and Zn accumulation in fish
during early developmental stages

Early developmental stages of fish are particularly sensitive to wa-
ter pollution. Heavy metals may affect various developmental processes
during embryonic period, which results in a reduction of offspring quan-
tity and quality. Embryonic sensitivity is not uniform throughout deve-
lopment, being dependent on the stage of development and the metal to
which it is exposed (Jezierska et al. 2009).

127 O Ccarpio  @H.molitrix W A.nobilis ’— 351 OC.carpio @ H.molitrix W A.nobilis }7

10 30

Cu, gl
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Fig. 2. Copper and zinc accumulation in eggs and larvae of C. carpio,
A. nobilis, and H. molitrix in the farm reproduction conditions:

1 — unfertilized eggs; 2 — eggs after fertilizing; 3 — morula; 4 — blastula;
5 — gastrula; 6 — beginning of organogenesis; 7 — before hatching;
8 — after hatching; 9 — larvae of 3 days; 10 — larvae of 10 days;
11 - larvae of 12 days

From Fig. 2, it can be seen that the concentration of cooper and zinc
in fish eggs and larvae varies within wide limits but the accumulation
pattern is similar at the investigated species of fish. During the period
which follows egg fertilization and at the end of organogenesis, a gradual
increase in trace element concentration occurs. Immediately after fertili-
zation, an intense accumulation of trace elements takes place in fish eggs,
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and at the stage of blastula—gastrula Cu and Zn concentrations reach the
level which is two to three times higher than in unfertilized eggs. The
highest concentration of the essential elements Cu and Zn is observed
at the stage of embryo rotation, just before hatching. During hatching
and the following 2—3 days after it, the concentration level of copper and
zinc was the lowest, due to the evacuation of accumulated trace elements
(50-90%) together with the membrane and periviteline liquid.

During metamorphosis, when the larvae are transformed into fish fry,
there is a steady increase in the concentration of Zn and Cu. During the
growing stage, due to an active feeding when more microelements en-
ter fish body, the concentration of trace elements shows a continuous in-
crease, as observed in other studies (Andreyev 1991; Zubcov et al. 1998,
2008, 2009).

The previously done toxicological studies revealed that the most tox-
ic effect of copper and zinc occurred during gastrula and at the beginning
of organogenesis stages. The accumulation of metals in eggs and larvae
of fish reflected the contents of these elements in water. An effect of egg
suppression was observed at copper and zinc concentrations in water of
20-30 and 80-100 pg/L, respectively (Zubcov et al., 2008).

3.2. Study of Cu and Zn accumulation in immature fish related to
their concentration in water

The results of the current investigations carried out on C. carpio, C.
auratus gibelio, R. rutilus heckeli and A. brama indicated that the content
of trace elements in whole body of fish fry belonging to the same age
group (body weight of 3-5 g) and collected in the same time from the
accumulation reservoirs of Moldova reflect an evident dynamics of these
elements in the freshwater ecosystems (Fig. 3a). The concentrations of
Cu and Zn in fish are given in micrograms per gram wet weight basis
(wet wt.) and in water in micrograms per liter. For all fish specimens the
highest concentrations of Cu and Zn were observed in fish fry of Cuciur-
gan reservoir, where their concentrations in water were also the highest.
For C. carpio and A. brama the lowest concentrations of Zn and Cu were
found in Costesti-Stanca reservoir, which presented the lowest Cu and
Zn content in water; for these two species, a very good correlation exists
between trace element content in the body of fish fry and water, the cor-
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relation coefficients being the following: 0.996 for Cu and 0.970 for Zn
in C. carpio, and 0.984 for Cu and 0.875 for Zn in A. brama. The ac-
cumulation factors, defined as ratios between the metal content in fish
(micrograms per gram) and metal content in water (micrograms per liter)
(Authman and Abbas 2007), are in the ranges of 2.35-3.48 for Cu and
0.39-0.57 for Zn in C. carpio; 3.24-7.83 for Cu and 0.68—1.52 for Zn in
C. auratus gibelio; 2.94-7.83 for Cu and 0.28-0.61 for Zn in R. rutilus
heckeli; 1.15-2.61 for Cu and 0.50-0.78 for Zn in 4. brama. For Zn,
the spreading of the results for accumulation factors in C. carpio and A.
brama is in a narrow range. Fluctuations in the dynamics of trace element
in fish fry of C. auratus gibelio and R. rutilus heckeli could be caused by
changes in temperature, content of dissolved oxygen, mineralization, etc.
(Zubcov et al. 2008).

a Cu in fish fry and water Zn in fish fry and water
30 M Cuciurgan @ Dubasari O Costesti-Stanca
WCuciurgan B Dubasari O Costesti-Stanca 50
45 T
40
3354—F
304
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204
15
104
54
04
C.carpio  C.auratus  R.rutilus A brama water C.carpio  C.auratus  R.rutilus  A.brama water
gibelio heckeli gibelio heckeli
b Cu accumulation in S.lucioperca Zn accumulation in S.lucioperca

W fish O water
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Dniester Prut Dubasari Costesti- Cuciurgan Dniester Dubasari Costesti- Cuciurgan
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Fig. 3. Copper and zinc concentrations in fry, immature fish (micro- grams per
gram wet wt.) and water (micrograms per liter) from fresh-water ecosystems
of Moldova: a first year fish fry (body weight of 3-5 g) of C. carpio, C. auratus
gibelio, R. rutilus heckeli and A. brama; n = 8 for the Cuciurgan and Dubasari
Reservoirs, n = 5 for the Costesti-Stanca Reservoir; b muscles of immature
S. lucioperca (body weight of 300-400 g); n = 8 for the Cuciurgan
and Dubasari Reservoirs, Dniester, and Prut Rivers, n = 5 for the
Costesti-Stanca Reservoir
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The level of heavy metals accumulation in muscles of immature fish
of S. lucioperca (body weight of 300400 g) collected from freshwater
ecosystems of Moldova follows their dynamics in water, as results from
Fig. 3b. The correlation coefficients between trace element content in fish
and in environmental water are 0.884 for Cu and 0.960 for Zn. The ac-
cumulation factors are ranging from 0.16 to 0.35 for Cu and 0.64 to 0.79
for Zn.

The results of the investigations on trace element accumulation in
two age groups of C. carpio (630 and 150 g) and H. molitrix (700 and
160 g) from fish ponds demonstrated a seasonal dynamics (Fig. 4). Cu
and Zn content in fish muscles of C. carpio and Zn content in H. mo-
litrix was higher in younger specimen; also, for both ages of fish trace
element content, Cu and Zn for C. carpio and Zn for H. molitrix have
increased during summer time and decreased during cold seasons, being
the lowest in the winter. Cu concentration in H. molitrix showed another
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Fig. 4. The seasonal dynamics of copper and zinc accumulation in two age
groups of C. carpio (mean body weight of 150 and 630 g) and H. molitrix (mean
body weight of 160 and 700 g) from ponds (micrograms per gram wet wt.)
Number of samples and the minimum—maximum body weight: C. carpio
of 150 g: n =6, 130-170 g; C. carpio of 630 g: n = 4, 610-670 g; H. molitrix
of 160 g: n = 6, 130-180 g; H. molitrix of 700 g: n =4, 660-750 g
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seasonal and age dependence in comparison to Zn: in spring (May 12)
and autumn (November 20) the old specimen had higher level of copper
than the young one and the highest Cu concentration was recorded in the
spring month. The seasonal variability in trace metal concentrations in
fish tissue was mentioned by a number of authors (Authman and Abbas
2007; Tekin-Ozan and Kir 2008; Yilmaz and Dogan 2008; Zubcov et al.
2008, 2009). Most probable, the dynamics of trace element accumulation
is determined by the growth rate of fish, which is the highest during sum-
mer (Zubcov et al. 2009), and by changes in the feeding rate and lipid
dynamics of the tissues (Yilmaz and Dogan 2008).

Significant relationships between Cu and Zn concentrations in fish
and water environment were also found by Alhas et al. (2009), Authman
and Abbas (2007), Dragun et al. (2009), and Poleksic et al. (2010). An in-
crease of Zn and Cu concentrations in water can affect negatively various
aspects of the fish alimentary behavior and deteriorate considerably the
functional characteristics or block the sensory systems providing search
for, and absorption of food by fish. The effect of the action depends on
the fish species, metal concentration, and time of their action (Kuzmina
and Ushakova 2008). Therefore, investigations on fish are complicated as
both dietary intake and waterborne mineral uptake have to be considered
in determining the mineral budgets (Watanabe et al. 1997).

3.3. Study of Cu and Zn accumulation in fish tissues

The concentrations of copper and zinc in tissues and organs (skel-
etal muscles, liver, gonads, gills, skin, and scales) of R. rutilus heckeli,
A. brama and C. auratus gibelio collected during the vegetation period
in Prut River, Dniester River, and Cuciurgan Reservoir are pre- sented
in Table 1. Zn concentrations were higher than Cu concentrations in all
fish species from all sampling sites, as stated in numerous other similar
studies (Amundsen et al. 1997; Authman and Abbas 2007; Dragun et al.
2009; Mol et al. 2010). The element accumulation in all organs is site
specific, the order being in general Cuciurgan > Prut > Dniester with only
two exceptions: for Prut location Cu concentration is the lowest in gonads
of C. Auratus gibelio and Zn concentration is the highest in gonads of R.
rutilus heckeli.

-79 -



Table 1.
The concentration of copper and zinc (micrograms per gram wet wt.,
mean + SD) in the muscles, liver, gonads, gills, skin, and scales of mature
specimens of R. rutilus heckeli, A. brama and C. auratus gibelio

= Species Sampling site
@ (minimum—-maximum Tissue Cuciurgan X Dniester
2 body weight, g) Reservoir | Tut River River
Cu R. rutilus heckeli n=10 n=8 n=9
(580-685 g) Muscle 8.2+27 6.8+1.2 5.8+1.7
Liver 33.2+7.8 276136 21.2+26
Gonads 11.8+1.9 83+1.2 6.7+14
Gills 10.8+3.2 82+1.8 6.1+1.1
Skin and scales 35.0+4.6 26.0+3.1 185+2.8
A. brama n=8 n=8 n=8
(640-810 g) Muscle 82+23 4.8+0.9 3.6+1.2
Liver 33.2+89 23.6+2.0 19921
Gonads 16.2+3.6 14825 11.9+2.2
Gills 17.8+2.1 88+1.7 9.2+1.9
Skin and scales 9.6+1.2 47+0.9 50+1.1
C. auratus gibelio n=10 n=10 n=10
(460-540 g) Muscle 103+13 6.0+x1.4 55+1.1
Liver 452 +6.2 29.5+23 257%3.0
Gonads 26.1+43 17.1+3.7 18219
Gills 133+1.8 7.6+1.2 6.7+1.0
Skin and scales 343+56 26.0+2.4 243+3.1
Zn R. rutilus heckeli n=10 n=8 n=9
(580-685 g) Muscle 285+2.3 22.0+17 17.6%2.1
Liver 56.0£9.9 41.0+48 325+3.8
Gonads 62.0+10.1 66.0+x7.1 49.0+2.7
Gills 59.0+£8.7 48.0+29 346+t22
Skin and scales 66.0+6.3 58.0+3.7 39.7+4.1
A. brama n=8 n=8 n=8
(640-810 g) Muscle 264+2.7 12.0+1.8 87+t1.1
Liver 524+86 39.2+34 299+3.0
Gonads 65.0+9.4 57.0+51 403+33
Gills 554+.79 322+42 201t14
Skin and scales 64.0+7.0 49.5+39 31.2+43
C. auratus gibelio n=10 n=10 n=10
(460-540 g) Muscle 30.2+2.1 21.0+x15 185%2.1
Liver 46.6+3.3 38.0+3.1 322+34
Gonads 61.0+7.8 52.0+54 455%3.6
Gills 479+35 39.0+23 343t20

Skin and scales 55.2+4.6 450+39 39.1+3.2
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Zn concentrations were the highest in gonads and Cu in liver of all
fish from all locations, followed by skin and scales, with one exception:
in skin of R. rutilus heckeli from Cuciurgan Reservoir the concentration
of both elements is the highest. In fish muscles, Zn and Cu contents were
the lowest for all species and locations, these results being consistent
with the findings of Amundsen et al. (1997) and Papagiannis et al. (2004).
On average, the patterns of metal accumulation in fish tissues are: liver >
skin > gonads > gills > muscles for Cu and gonads > skin > gills > liver >
muscles for Zn. A significant deviation from the Cu accumulation pattern
was observed in skin and scales of 4. brama, this tissue being on the fourth
place for Cuciurgan and Dniester; for Prut, the values of Cu concentrations
were very close for skin (4.7 pug/g wet wt.) and muscles (4.8 pg/g wet wt.).
In previous studies (Zubcov et al. 2008, 2009), in all fish species collected
from Prut and Dniester rivers, the highest concentration values of copper
was determined in the liver, and of zinc in gonads; on the second place was
skin with scales. It was found that in tissues which were in direct contact
with water, such as skin, scales, gills, and fins, trace element content cor-
related with that in water and sediment and most probably in these tissues
the processes of chemical element accumulation from aquatic environment
dominated.

Although the muscle is not an active tissue in accumulating heavy
metals (Amundsen et al. 1997; Tekin-Ozan and Kir 2008; Visnjic-Jeftic
et al. 2010), it is commonly analyzed in literature because it is the main
fish part consumed by humans and is implicated as having a part in health
risk (Yilmaz and Dogan 2008). Metal concentrations in the edible part of
the examined fish (muscles) were compared to different international allo-
wable concentrations, of 5 mg/ kg for Cu and 50 mg/kg for Zn (fresh wt.),
mentioned by the Ministry of Agriculture, Fisheries and Food (MAFF)
(1995), Romanian hygienic-sanitary norms (1998) and also by Yilmaz and
Dogan (2008), or the Food and Agriculture Organization (FAO) limits of
10-100 mg/kg Cu and 30-100 mg/kg Zn, compiled by Nauen (1983) and
cited by different authors (Authman and Abbas 2007; Burger and Gochfeld
2005). Concentrations measured in the investigated fish are in the FAO
safety-permissible levels for human consumption. The recorded Cu con-
centration exceeds the MAFF limit of 5 mg/kg for all the fish species and
locations, with the exception of A. brama in Prut and Dniester rivers.
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The ratios of gonad/muscle concentrations of Zn, calculated on the
basis of the data from Table 1 (2.02—4.75), are comparable to the va-
lues obtained by Roach et al. (2008) for some fish species in Australia
(3.6; 4.2). Similar gonad/muscle ratios were found by Freitas Terra et al.
(2008) for fish belonging to different trophic levels in a Brazilian river.
Also, the ratios of liver/musc leand live r/gonads concentrations of Cu re-
sulted from the present study (3.7-5.5 and 1.4-3.3, respectively) are close
to those reported by Papagiannis et al. (2004) for fish in Lake Pamvotis
(Greece), of 67 and 1.6-2, respectively.

The differences in metal accumulation in fish tissues are conditioned
by a complex of factors, which are determined by the intensity of plastic
and generative metabolism of fish. Therefore, fish specimens possess a
regulatory mechanism for essential elements (Cu, Zn) uptake (Firat and
Kargin 2010; Roach et al. 2008; Sandor et al. 2001; Zubcov et al. 2008),
but there is no doubt that a linkage exists between trace element accumu-
lation level in fish organs and its content in the environment. After being
incorporated in the fish body, the trace metals undergo a process of distri-
bution among different organs, this depending upon the biological needs
of the animals (Zubcov et al. 2010).

Taking in account that the accumulation level of trace elements in
mature fish depends on the reproduction processes (Zubcov et al. 1998),
samples of mature specimens were also collected during spawning, pre-
spawning, and post-spawning periods. The research on the accumulation
dynamics of C. carpio reproductive specimens from fish ponds shows
that especially during the last 15-30 days prior to egg laying, trace ele-
ment concentration in gonads increased 1.5-6 times for Zn and 3—11
times for Cu (Fig. 5 a). The results on chemical composition of fish liver
and muscles were the opposite — decreased. The high increase of element
content in gonads was observed in previous studies for other biologically
important elements (Co, Fe, and Mn) in Ciprinidae specimens in Moldo-
van freshwater ecosystems (Zubcov et al. 2008).

It is also observed that in the gonads of younger females of C. carpio
(Fig. 5b) and phytophagous fish species 4. nobilis (Fig. 5¢), collected
from fish farm situated in the Dniester delta, the concentrations of copper
and zinc are higher than in matured females. At the same time, the content
of trace elements in male gonads of C. carpio is 1.15-1.4 times lower
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than in the female gonads. In male gonads of 4. nobilis, Cu contents are
1.2-1.3 times higher than in female gonads, while Zn content in male
gonads is slightly higher for both ages.

The linear and weight parameters of fish gonads are undergoing
changes along their life cycle. In order to elucidate the trace element ba-
lance in accordance to the generative metabolic activity of fish, the abso-
lute values of trace element content in gonads during pre-spawning and
fattening periods should be taken into consideration. In Fig. 6, we present
the values of copper and zinc absolute content in gonads of A. brama,
R. rutilus heckeli, C. auratus gibelio and C. carpio collected from Duba-
sari accumulation reservoir during two stages: stage 1 (S1) — spring time
and pre-spawning period — stages IV—V of gametogenesis, and stage 2
(S2) — summer/autumn time, after spawning — stages II1-I1I of gametogen-
esis. The values of body/gonad weights, in grams, for the two stages are
the following: A. brama 780/180 (S1), 755/48 (S2); R. rutilus heckeli
560/132 (S1), 510/36 (S2); C. auratus gibelio 780/114 (S1), 755/30 (S2),
and C. carpio 1200/350 (S1), 1250/105 (S2). The obtained results draw
the conclusion that the absolute contents of Cu and Zn in fish gonads
during prespawning periods increase up to 12-20 times compared to the
periods after spawning. Most probable, these indices have served as a
ground for many authors for the affirmation that fish gonads accumu-
lated a considerable amount of trace elements (Freitas Terra et al. 2008;

Cu in fish gonads Zn in fish gonads
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Fig. 6. Copper and zinc concentrations in fish gonads (micrograms/gonad) of
A. brama, R. rutilus heckeli, C. auratus gibelio, and C. carpio from Dubasari
Reservoir at two stages: 1 — spring time, pre-spawning period and
2 — summer/autumn time, after spawning
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Jezierska et al. 2009; Papagiannis et al. 2004; Zubcov et al. 2008, 2009).
These facts indicate that the process of chemical element accumulation is
a function of sexual characteristics, age, and fish species.

4. Conclusions

In this work, an assessment was done on the dynamics and the pat-
terns of copper and zinc accumulation in fish from Cyprinidae and Per-
cidae families in freshwater ecosystems of Moldova. Investigations have
been carried out on organs and tissues (skeletal muscles, liver, gonads,
gills, skin, and scales) of immature and sexually matured fish, in accor-
dance to fish species, age, sex, season of capture, living environment. The
highest concentration of zinc was registered in the gonads of mature fish,
and of copper — in the liver. The lowest copper and zinc contents were
recorded in the muscles of fish. The quantity of copper and zinc in fish
gonads is sharply increasing during pre-spawning period.

The investigations carried out on fish eggs and larvae allowed to re-
veal consistent modifications of copper and zinc contents in dependence
of their development stage. Knowledge of the physiological requirements
of fish for essential trace elements at the early stages of ontogenesis is
very important for the appropriate utilization of these elements in fish
farming in order to increase the growth rate and resistance of fish, as well
as to regulate the quality of fish products.

The current results demonstrate that fish represent one of the most in-
dicative factors for the estimation of trace metals pollution in freshwater
systems and this is important not only for protection of the environment,
but also for the quality of the cultured fish. Being one of the most signifi-
cant steps in the monitoring of the ecological status of freshwater eco-
systems, such studies are crucial and represent a good theoretical basis
for developing of methods of intensification of fish growth and rational
management of fish resources.
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Determination of some organochlorine
pesticides in the waters of the Prut River

Victor CIORNEA'!, Anastasia IVANOVA',
Elena ZUBCOV'*, Antoaneta ENE?

1. Introduction

Analysis and quantification of organochlorine pesticides, which are
included in the category of Persistent Organic Pollutants (POPs), are of
special importance since this class of substances was used in quite impres-
sive amounts for agriculture in the twentieth century in the western part of
the former USSR. Due to the increased half-life, they could migrate from
soils to waters and rivers sediments, bringing damage to flora and fauna of
the Prut river, as well as to the native population in the region [1, 2]. An ex-
ample of pesticide compound is 4,4’-DDT (dichloro-diphenyl-trichloroeth-
ane) with its half-life of about 30 years. In the Republic of Moldova and EU
countries pesticide water pollution is prohibited and quality requirements
and environmental monitoring for water establish that the MAC indicators
for aldrin, dieldrin, heptachlor and heptachlor epoxide should not exceed
0.030 mg/1. For other “pesticide” the limit is 0.1 ug MAC/1 and for the indi-
cator “total pesticides” 0.5 mg/1 [3]. In the context of this law the necessity
for monitoring these indicators in water is highlighted.

The gas chromatograph “Clarus 500” and some adjacent accessories
(Perkin Elmer, USA) served as an instrument of analysis in this study.
The research was focused on the organochlorine pesticides identification
and their quantification using GC-ECD.
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The investigations were carried out in the framework of the MIS
ETC 1676 project (JOP RO-UA-MD 2007-2013) and 15.817.02.27A
(Academy of Sciences of Moldova).

2. Experimental

Physical setting and sampling

The transboundary Prut River has its beginning in Goverla Moun-
tain, Carpathians, Ukraine. The Prut River is the last major tributary of
the Danube River left side, flowing 174 km towards the mouth. The mid-
dle and the lower parts of the river are situated on Moldavian territory,
and the upper side — in Ukraine. The river is used for drinking water
supply to many towns and industrial enterprises for irrigation, electricity
production, fish farming and navigation [4].

Water samples were taken in March 2016 from 8 sites of the Prut
River: Costesti-Stinca reservoir, Braniste, Sculeni, Leuseni, Leova, Ca-
hul, Cislita, Giurgiulesti (Fig. ). Sample collection was done according
to ISO 5667-1 and ISO 5676-2. Grab water samples (1 L) were collected
in amber glass bottles. The water samples were kept at 4°C and processed
during a period not exceeding 5 days. Before the analysis, water samples
were vacuum filtered through 0.45 pm cellulose nitrate filter (Sartorium
Stedium Biotech GMbh, Gottingen, Germany).

Fig. 1. Sampling station locations
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Extraction procedures and instrumental analysis

In this study 17 organochlorine pesticides, including some of their
metabolites, were determined in water samples collected during March
2016, using standardized procedures [5-7]. The water extraction was car-
ried out according to SM SR EN ISO 6468:2007 [5] and EPA 608. Water
samples (500 ml) were extracted using 1 L separatory funnel. 30 ml of

Fig. 2. Gas Chromatograph “Clarus 500” (Perkin Elmer, SUA).
(1) Gas chromatographic analyzer; (2) Injectors A and B;
(3) Column thermostat; (4) 2 detectors — FID and ECD; (5) autosampler;
(6)TurboMatrix HS 40 Trap

Fig. 3. Rotary vacuum evaporator IKA®RV10 digital
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solvent dichloromethane were transferred to the separatory funnel to-
gether with the sample, and the funnel was shaken for 5 minutes with
periodic venting in order to release the excess pressure. The organic layer
was allowed to separate from the water phase for 15 minutes. The dichlo-
romethane extract was collected in a 250 ml Erlenmeyer flask. Extraction
procedure was repeated three times, combining the extracts in the Erlen-
meyer flask. Purification and removal of interferences was performed in
silica gel columns, applying the EPA 3630 guidelines [6].

The extracts were evaporated to dryness with a rotary vacuum evap-
orator IKA® RV10 digital and reconstituted with 0.5 ml of hexane and
this solution used for analysis (Fig. 3). The quantitative analyses of or-
ganochlorine pesticides were performed by gas chromatograph Clarus
500 (Perkin Elmer, SUA) equipped with an Electron Capture Detector
(ECD) (Fig. 2). The capillary column was Elite CLP (Perkin Elmer,
SUA), 30 m x 0.32 mm ID, with a 0.5 um film thickness.

The column temperature was programmed at 80°C, held for 1 min,
increased to 245°C at 10°C/min and enhanced to 310°C at 5°C/min, held
for 2 min. The direct injection was used with injector temperature main-
tenance at 225°C.

The calibration solutions were prepared using EPA TCL Pesticides Mix
certified reference material (containing organochlorine pesticides a-BHC,
B-BHC, y-BHC, 6-BHC, Heptachlor, Aldrin, Heptachlor epoxide 4,4’-DDE,
Endosulfan I, Dieldrin, Endrin, 4,4’-DDD, Endosulfan I, 4,4’-DDT, Endrin
aldehyde, Methoxychlor, Endosulfan sulfate, Endrin ketone, 2,4,5,6-tetra-
chloro-4,6-dimethylbenzene), 2000 pg/mL of each component in hexane:
toluene (1:1) (48913), Decachlorobiphenyl solution, certified reference
material, 200 pg/mL in acetone (48318) and glassware rated A class from
“ISOLAB”, “BRAND” and adjustable micropipettes. As solvent, the quali-
fier “for pesticide residue analysis” was used and/or HPLC, such as n-hex-
ane, acetone and dichlorometane were used, purchased from Sigma Aldrich.

Gas chromatograph calibration was performed in compliance with
the requirements of ISO 8466-1 and using 7 levels of concentrations in
the range of 0.05+2.00 pg/ml per analyte based on standard solution TCL
Pesticides Mix [8]. After processing, the graphical chromatograms were
obtained as described by first-order linear function (y = a + bx) with the
correlation coefficient R > 0.995, so the calibration was considered very
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good. An example of the calibration curve and its equation are shown in
Fig. 4 (in this case R = 0,9997). Data were processed using a Total Chrom
Software (Version 6.3.1.0504, Perkin Elmer) for the quantitative analysis.
Chromatograms of a water sample extract, standard solution in hexane
and their comparison are presented in Fig. 5.
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Fig. 4. Calibration curve and equation for the chlorinated pesticide B-BHC
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Fig. 5. Chromatograms of a) Costesti water sample extract;
b) standard solution in hexane; c) comparison
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3. Results and Discussion

The investigations carried out on the Costesti-Stinca — Giurgiulesti
river sector demonstrated the presence of only three analytes of chlorin-
ated pesticides: y-BHC, 4.4’-DDE and 4.4’-DDD. 4.4’-DDE was regis-
tered on the entire studied segment of the Prut River, in concentrations of
0.129+0.187 ng/l.

The 4.4°-DDD pesticide was found only in the Costesti-Stinca reser-
voir, with a concentration of 0.362 pg/l, on the Braniste-Giurgiulesti sec-
tor its concentrations being below the detection limit of the equipment.
Starting with Leuseni sampling point, y-BHC was also registered, its con-
centration ranging between 0.116 and 0.144 pg/l. Total concentrations of
analyzed pesticides ranged from 0.116 to 0.500 ug/1 (Table 1).

4. Conclusions

In spite of the fact that Persistent Organic Pollutants were banned or
limited in use almost 30 years ago, their residues are still present in the
environment. The aim of this study was to determine the concentrations
of organochlorine pesticides in the water of the Prut River, Moldova.

From the 17 analyzed pesticides only two of them were present in
each sample. The metabolite of DDT-DDD — was detected in the high-
est concentration in the upstream sampling site. Also, the highest con-
centration of the other DDT metabolite, DDE, was detected in central
sampling sites and final sampling site — Giurgiulesti International Free
Port. 4.4’-DDD concentration significantly exceeded the threshold values
established for water quality according to the regulation on environment
quality requirements for the surface waters.
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The dynamics of the content and migration of
trace metals in aquatic ecosystems of Moldova

Elena ZUBCOV! and Natalia ZUBCOV?

Introduction

The research of regularities of migration and distribution of chemi-
cal elements in the dynamic and rather complicated system “water-sus-
pended matter-silt” is one of the main objectives of the theory on aquatic
ecosystems functioning. Among the principal factors that determine the
distribution and migration of trace elements in the system ‘“water-sus-
pended matter-bottom sediments” in the investigated ecosystems should
be listed: highly dismembered relief, intensive erosion processes in the
catchment area, pluvial torrential character of atmospheric precipitations,
physical-chemical peculiarities of soils and rocks, type of hydrology,
chemical properties of trace elements and, also, hydro technical building,
application of chemicals, irrigation of agricultural fields and discharge of
wastewaters.

Materials and Methods

The study area focused on the main freshwater ecosystems of Mol-
dova. Dniester and Prut are the main rivers of Moldova and both origi-
nate in the Carpathian Mountains of Ukraine. The total length of Dniester
River is 1 352 km, of which 657 km are within the borders of Moldova.
The Prut River, which measures 976 km as total, including 695 km within
the borders of Moldova, draining approximately 24% of the country, and
forms Moldova’s western border with Romania until it discharges into the
Lower Danube. The Dubasari, Costesti-Stanca and Cuciurgan Reservoirs
are three of main four water reservoirs of Moldova. The Dubasari Reser-
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voir (surface area — 6 750 ha, total volume — 485.5 mIn m?®) was built on
the Dniester River, the Costesti-Stanca Reservoir (surface area — 5900 ha,
total volume — 735 mln m?) is placed on the Prut River, and the Cuciurgan
Reservoir (surface area — 1730 ha, total volume — 73 mIn m?) is situated
in the Dniester River basin and plays the role of cooling reservoir for the
Moldovan Thermal Power Plant.

The researches were initiated in the 1970s and continue till nowadays.
The samples of water, suspended matter and bottom sediments were col-
lected from the Dniester and Prut Rivers, their tributaries, Dubasari, Cost-
esti-Stanca and Cuciurgan Reservoirs. The samples were transported in
polyethylene jars. In order to separate the dissolved forms of metals from
suspended ones, the collected water samples were filtered by 0.45-mi-
cron Millipore filter. Concentrations of metals were determined by direct
absorption in air—acetylene flame using an atomic absorption spectropho-
tometer (AAS-3 “Carl Zeiss” company, Germany) as described elsewhere
(Sapozhnikova et al. 2005). Since 2008 the metals have been determined
by using a Perkin-Elmer atomic absorption spectrophotometer A Analist
400 with the HGA 900 graphite furnace (Analytical Methods for Atomic
Absorption Spectroscopy, 1996). Each analysis was performed in three
replicates, and relative standard deviation was 1-2%.

Results and Discussion

Zinc. The limits of variation of Zn content in the surface waters of
Moldova are quite large: in water — from 5.6 to 4200 ug/l, suspended
matter — from 11 to 220 pg/l. The highest contents were registered in the
Bic River — tributary of the Dniester River, and the lowest- in the Dubasari
and Costesti-Stanca reservoirs. The Zn content increase continully both in
water and suspended matter down along the course of Dniester and Prut
Rivers; concomitantly, the ratio between suspended and dissolved forms in-
crease continully in the favour of first. A positive correlation (r = 0.75-0.83)
between Zn content in water and suspended matter was observed, thus Zn
content both in water and suspended matter is considerably higher during
the period of spring water overflows than during low water levels.

For Dniester River a visible dependence of Zn content in water (Zna,
ug/l) and suspended matter (Zns, pg/l) on water debit (Q, m*/s) and con-

-98 -



tent of suspended matter (S, mg/l) was revealed, which is described by the
following equations: Zna =0.158 - Q + 0.224:-S - 14.4 ,R=0.89 , Zns =
0.030-Q+0.208-S+20.2,R=0.92.

Previously, the dependence of Zn content in the water of Dniester
River on the used amount of chemicals containing Zn in agriculture (Z,
t/an), volume of discharged wasterwaters in hydrografic network (#, mln.
m?/an) and the river water debit (Q, m3/s) (Zubcov, 2000) was established,
being described by the regression equations: Zn=10.370-Q + 0.0897 - Z +
0.007-W, R =0.99.

Copper. The dynamics of Cu content higly depends on the amount
of chemicals with Cu, which are used in plant protection against diseases
and pests. These substances reach the water ecosystems with surface run-
off, due to the pluvial torrential character of rainfall and highly dismem-
bered relief of the teritory. The level of Cu content in the runoff from
vineyards reaches 300 pg/l in solution and 450 pg/l — in suspensions.

The Cu contents in water vary in the ranges of 0.2-88.6 pg/l, and in
suspended matter — of 2.0-270 ug/l; the highest values are revealed in lower
courses of Dniester and Prut Rivers, their tributaries and the lowest — in the
reservoirs.

The regularities of Cu distribution and migration are close to those
for Zn. The analyse of influence of an entire complex of factors — used
amount of blue vitriol (V, t/an), volume of disharged wastewaters (W,
mln m?/an), water debit (Q, m*/s) on the dynamics of Cu content (Cu,
pg/l) in Dniester River allowed to establish the following dependence:
Cu=0.0021-V+0.02-Q+0.068-W —28.9, R =0.89. The share of the
suspended forms of Cu in the Dniester water is 39-80%, in Prut water —
64-75%.

Also, the dependence of Cu content in suspended matter on the
amount of suspended matter in water (S, mg/l) and water debit (Q, m?/s)
was obtained, which for Dniester River is described by the equation: Cu =
0.069-S+0.099-Q—16.4,R=0.88.

Nickel. The content of Ni in water varies in wide ranges. The high-
est contents (up to 250 pg/l) are registered in Bic River downstream the
Chisinau municipality, but the lowest — (0,5 pg/l) — in reservoirs. In river
suspensions the Ni content is 3.8-9.5 times higher than in river water. In
reservoirs the ratio between suspended Ni and dissolved one is equal to
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0.8-5.2. In regard to the investigated ecosystems, it is important to men-
tion that nowadays the Ni contents higher than 5 pg/l are registered in not
more than 20% of water samples.

A dependence of Ni content in Dniester water on the water debit (Q,
m?¥/s), volum of discharged non-treated wastewaters (W, mln. m*/an) and
content of suspended matter in the water (S, mg/l) was found: Ni= 1.6 —
0.001-Q +0.080-W +0.021-S, R =0.90.

Regarding the Ni content in suspensions, an evident dependence on
the water debit (Q, m*/s) and amount of suspended matter in water (S,
mg/l) was demonstrated, which for Dniester River is described by the
equation: Ni=0.598-Q + 0.006-S—11.3, R =0.85.

The dynamics of Ni in Cuciurgan Reservoir depends on the impact
level of power plant.

Lead. The Pb contents in investigated waters are relatively low and
in less than 15% of cases it exceed 5 pg/l. In suspended matter the ranges
are much wider — from 0,5 to 107 pg/1. It is important to draw attention to
the unusual high Pb contents (38-107 pg/l), which were registered many
times on the whole course of Prut River downstream its confluence with
Jijia River. The consequence of such concentration are supposed to be the
result of wastewaters discharge into the river. Likewise, high Pb contents
are observed in the Bic River in the area of Chisinau city both in water
and suspended matter. In average, during the passage through the Chis-
inau city, the Pb content in the Bic water has been increasing 3-8 times
(Zubcov, 2000).

The lowest Pb contents are registered in reservoirs.

A clear dependence of Pb content in river waters on water debit was
not revealed, although in more than 85% of samples, collected in the pe-
riod of overflows and floods, the Pb content is higher than in those col-
lected in period of low water levels.

For Bic River it was established the dependence of Pb content on
the amount of discharged wastewaters (W, mln m*/an) and water debit
(Q, m?/s), which is described by the equation: Pb = 0.5 + 0.583-Q +
1.067 - W, R =0.98.

Mainly, lead migrates in suspensions. The Pb content in the rivers
and reservoirs suspensions is 10-33 times higher than in parental rocks
and soils.
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For Dniester River was established the dependence of Pb content in
suspended matter on water debit (Q, m?/s) and the amount of suspensions
in water (S, mg/l): Pbs =0.027-Q + 0.058-S - 1.3, R=0.95.

It is important to emphasize that the highest Pb contents were regis-
tered after the Cernobal catastrophe in 1986 both in water ecosystems (up
to 30 pg/l) and water of torrential rains.

Cadmium. The range of Cd contents is the following: in the water and
suspended matter of Dniester River — 0.45-6.95 pg/l and 0.25-4.25 pg/l,
respectively, of Prut River — 0.60-8.15 and 0.3-5.8 pg/l, of Dubasari
Reservoir — 0.33-0.82 and 0.12-0.56 ug/l, of Costesti-Stanca — 0.22-0.95
and 0.14-0.67 pg/l, of cooling reservoir Cuciurgan 1.62-7.44 and 0.46-
1.65 pg/l, respectively.

The highest contents were registered downstream industrial cities,
e.g. quite high Cd contents (up to 24.6 pg/l in water and up to 17.8 pg/l
in suspended matter) were found in Bic River, in the area of Chisinau
municipality.

Molibdenum and vanadium. These metals are called “satellites” of
thermoelectric power plants, because, from one hand, the water thermo-
fication contributes to the increase of migration capacity of Mo and V in
water and, from other hand, these metals have been released during the
burning both of solid and liquid fuel.

The dynamics of Mo and V content in the water of Cuciurgan cool-
ing reservoir obviosly depends on the amount of fuel used by power plant
(r>0,9). The variation of Mo content in the reservoir water ranges 2.2-
34.6 pg/l and of V — 3.0-30.2 pg/l. Furthermore, in this region the level
of Mo and V is relatively high in atmospheric precipitations: Mo — 1.5-
9.9 ng/l, V—-5.5-24.5 pg/l.

The power plant have used mostly gaz during the last years and there
was a tendency of decrease of Mo and V level in water, but such tendency
has not been remarked for silts.

The ranges of Mo and V contents in the Dniester and Prut waters are
relatively low (0.4-2.8 pg/l).

Aluminium. The lowest Al contents were remarked in reservoirs, and
the highest-in tributaries. In addition, its main part, (in more than 80%
of cases) migrates along with the suspended matter. Aluminium contents
higher than 5 pg/l are registered in more than 10% of samples.
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The dependence of A | content in water (Al pg/l) on water debit (Q,
m?/s) and amount of suspended matter in the water (S, mg/l) was high-
lighted, which in the case of Dniester River is described by the equation:

Al1=0.012-Q+0.023-S-0.8,R=0.84.

An obvios influence of anthropogenic factors on the Al dynamics
was not discovered.

Titanium. The dynamics of Ti is determined by natural factors. Over
95% of Ti migrates in suspensions; in less than 5% of samples Ti content
in water exceed Spg/l.

The dependence of Ti content in Dniester water (Ti, pg/l) and sus-
pensions (Tis, pug/l) on the water debit (Q, m*/s) and amount of suspended
matter in water (S, mg/l) is reproduced by the equations: Ti = 0.029-Q +
0.018-S-1.1,R=0,89,Tis=0.135-Q+0.452-S+2.7,R=0,78.

In this order of thoughts, the dynamics of trace elements in water and
suspended matter is a function of physical-geographical and climatic pat-
terns of catchment area and, also, the dynamics is a reflection of changes
that occur in water bodies and their basins due to anthropogenic factors.

Bottom sediments are the most stable components of aquatic ecosys-
tems, and they are a reflection of intrabasin physico-chemical and bio-
logical processes and play an important role in the circuit of chemical
elements.

The content of Zn, Cu, Pb, Ni, Mo, V in investigated bottom sedi-
ments is 2-7 times higher in comparison with soils. The highest values
are observed in the Cuciurgan basin, and the lowest — in Dniester and
Prut Rivers. In reservoirs bottom sediments the metals contents are higher
than in rivers ones (7ab.1).

The current oxido-reduction conditions, pH level in the bottom lay-
ers of water in the investigated water bodies are favourable to the metals
accumulation in the bottom sediments and make difficult the opposite
process — their diffusion in water environment. But the decrease of oxido-
reduction processes and pH value conduct to the release of trace elements
in water, especially in the Cuciurgan cooling reservoir, where the men-
tioned phenomena is determined, also, by the thermic pollution.
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Table 1.
Trace elements contents in the bottom sediments, ng/g abs. dry mass

“ Dniester River Dubasari Reservoir Cuciurgan Reservoir (sectors)

©

8

§ Camenca, | Maiachi, | Rabnita, | Cocieri, upper, medial, lower,
n =48 n=28 n=37 n=58 n=68 n=82 n=76

Pb | 46.8#3.2 | 50.#3.8 | 56.9+¥4.7 | 71.0¢4.9 | 69.3+4.1 | 74.2#3.9 | 62.2+2.8

Ti | 1943+11.3 | 2220+9.6 | 2090+10.2 | 2295+10.7 | 2740+6.6 | 1700+7.1 | 2280+5.2

Ni | 138+4.9 | 146+5.2 | 160+4.4 | 188+5.1 | 210+4.8 | 204+6.8 | 211+6.4

Mo | 4.0+0.3 4.8+0.7 4.2+0.7 5.9+0.9 5.5£0.8 | 13.6%1.2 | 6.4+0.4

V | 78.3%5.7 | 80.7+4.9 | 89.0+6.0 | 118+7.7 | 200+9.1 | 142459 | 122+5.8

Cu | 59.0#4.1 | 78.0+4.9 | 95.0+¢6.0 | 176+7.1 | 82.446.8 | 177+9.7 | 114+8.8

Zn | 92.0+5.2 | 96.0+5.8 | 110+6.7 | 148+6.4 | 210+9.3 | 202%8.7 | 199+10.4

Conclusion

According to their concentrations in Dniester and Prut rivers, trace
elements can be positioned in the following decreasing row: in the wa-
ter —Zn> Cu>Al>Pb > Ni > Mo >Ti, V > Cd, in the suspensions — Al >
Ti>Zn>Cu>Ni>Pb>V>Mo>Cd.

In comparison with parental rocks and soils of the region, the suspen-
sions are considerably enriched with Ni, Pb, Mo, Cu, Zn, beeing some-
how poorer in Ti. The migration of trace elements in the system “water-
suspended matter-bottom sediments” occur from up to down in the inves-
tigated ecosystems. Only in some cases (in Cuciurgan Reservoir) their
diffusion from mud sediments to the water layer was registered. The high
level of a range of micro-metals in mud sediments indicates the pollution
of studied ecosystems with Zn, Cu, Ni and Pb.
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Ocrpoymos, ... E. 1. 3y6xoBa [et al.] // Bron. MockoBckoro o-Ba
ucnsITareneit npupoabsl. Otaen 6nom. — 2009. - T. 114, Nr 3. - P. 171-
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Octpoymos, C. H. Oprnos, U. K. Togepary, ..., E. V1. 3y6kosa [et al.] //
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3y6xoBa, E. V. [lunamuka 2naeHbix U0HO8 U MUHEPATU3AYUU 600bl
Kyuypeanckoeo 8odoema-oxnaoumens Mondasckoit TPIC | E. U.
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B OKpy)Kawoliell cpefe : Marepuanbl V MexXyHap. Hayd.-PaKT.
koH(., Cemeri, Kazaxcran 15-18 okT. 2008 1. — Cemeit, 2008. - T. 1. -
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mxkaneti Dreissena polymorpha us [[yb6occapckozo sodoxpanunuwia /
E. 1. 3y6kosa, 1. K. Togepam, O. B. Mymxny [et al.] // IIpo6memsbr
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KOHQ)., Mocksa, 15 okt. 2005 1., n gpyrue MaTepuanbl]. — Mocksa,
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(Ecological Studies, Hazards, Solutions ; Vol. 11).
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479.

1987

3ybkoBa, E. V. Muepayus muxposnemenmos 6 Ycn06UX
aHmponpozeHHo20 npeobpaszoéanus peurvix baccetinos | E. V1. 3ybxosa//
CocTosiHMe U TepCIeKTUBbl PasBUTHA METONOIOTMYECKMX OCHOB
XVMMUYECKOTO U OMOIOTMYeCKOr0 MOHUTOPMHIA ITOBEPXHOCTHBIX
Bop cymn : Tes. goxn. XXIX-ro Bececorws. coBemanns. — Poctos-
Ha-lony, 1987. - T. 1. - P. 112-113.

3y6xoBa, E. V. I[lokasamenu svinoca Mukpo- u MakpoKoMnoHeHmos
cmoxom Hdnecmpa | E. V. 3ybkosa, C. E. boisry // CocrosiHue n
HepCIeKTVBbl PasBUTUA METOONIOTMYECKMX OCHOB XMMMIYECKOTrO
" OMOIOrMYecKOro MOHUTOPYHTA IIOBEPXHOCTHBIX BOJ, Cywn : Tes.
nokn. XXIX-ro Bcecorws. coemanusd. — Pocros-Ha-[lony, 1987. -
T. 1. - P. 62-63.

3y6koBa, E. V. Pacnpedenenue u muepavus mapeanua 6 Kyuypearckom
sodoxpanunuuse /| E. VI 3ybkosa, C. E. beiary, I. K. Togepam //
CocTOsiHMe 1 IepCIeKTVBbI Pa3sBUTHA METOMOIOTMYECKMX OCHOB
XMMMYECKOTO U OMOTOTMYeCKOT0 MOHUTOPMHIA MOBEPXHOCTHBIX
Bop cymn : Tes. goxn. XXIX-ro Bececorws. cosemanns. — Pocros-
Ha-Jlony, 1987. - T. 1. - P. 159-161.

Topepawr, V. K. KonuuecmeenHvie 3aKOHOMEPHOCIMU AKKYMYAUUU
XUMUHECKUX InemMeHmo8 npecHosooHvimu monmwockamu [ V. K.
Tomepam, E. V. 3ybkoBa // Mommtockn. Pe3ynbraTel ¥ HepCIeKTUBBI
UX uccirefoBanuil : BocbMoe Bcecoros. coBeljaHme M0 M3y4EeHUIO
MOJUTIOCKOB, JleHuHrpap, anp. 1987 r.: ABroped. fox. — Jlenunnrpan,
1987. - P. 310-311.

1986

3y6koBa, E. VI. Mukpoanemernmut 6 600Hbix pacmenusix Kyuypearckozo
goooxpanunuuwa /| E. VI 3ybxosa // I cpesn ruppobuonoros
MonpaBum, anp. 1986 I. : Te3. goki. — K., 1986. — P. 53-54.

Cospementoe caHumapHo-eUOPOXUMUUECKOe COCIOAHUE U NPOZHO3
kauecmea 600vt Huxcrezo [Jnecmpa | I. T. Topbarennbknii, C. E. Boiary,
A. A. CunenbHukosa, E. V1. 3y6xosa // ILaTsiit cbess BececorosHoro
ruzpobuonornyeckoro obmecrsa, (Tompsartu, 15-19 mek. 1986 1) :
Te3. foks1. — KyitOpies, 1986. — P. 185-186.
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484.

1985

3ybkoBa, E. VI. Pacnpedenenue u muepauus MuKpodnemeHmos 6
akocucmeme Kyuypeamckozo eodoxpanunuuia /| E. V. 3ybkosa,
C. E. brisry // KpyroBopor BelljecTBa M 3HEPIMM B BOJOEMaXx.
AHTpOIIOTeHHOE BIMAHME Ha BofloeMbl : Marepuansl VI Beecoros.
JIMMHOJIOTMYECKOTO  coBellanusdA, JIucreenuynoe Ha baiikane,
4-6 cenr. 1985 1. - Vpkyrck, 1985. — Boi. 5. — P. 98-100.

Topepam, V. @ynkyuonanvHoe 3Hauerue npecHO800HbIX MOTIIIOCKO8
8 buomuueckom kpyzosopome xumueckux snemenmos / VI. Tomeparr,
E. 3yb6koBa // KpyroBopoT BelecTBa 1 9HEpruy B BOJZOEMaX :
Marepuanet VI Bcecoros. IMMHONIOTMYECKOTO COBeIIaHUS,
JIuctBennyHoe Ha baiikane, 4-6 cent. 1985 r. — VIpkyTck, 1985. -
Boem. 1. - P. 143-144.

1984-1983

3y6xkoBa, E. V1. JJlunamuxa codepscanusi pmopa 6 800HbIX 00BeKmMax
6accetina Jlnecmpa no peeuorny Monoasckoii CCP / E. V1. 3y6xosa //
Monoodesxcw, Hayka, npou3eodcmeo : Tes. TOKJIL. pecIl. KOH}. MOTOABIX
y4eHbIX, nocBsw. 60-metnio obpasoBanuss MCCP u cospganus
KIIM, (18-19 mexk. 1984 1.). — K., 1984. — P. 102-103.

Bnusuue anmponozeHHbix pakmopos Ha cooeprcanie OU02eHHbIX
I71EMEHMO0B, 0P2AHU1ECK020 Beusecmed, MOKCUUECKUX 6euLecms
u 6axkmepuonnankmona 6 Kyuypearckom eodoxparunuwe |/ T.T.
Top6arennknit, C. E. brisry, A. B. Huxonaesa, E. /1. 3y6xoBa
[et al.] // Opranmdeckoe BemecTBO M OMOTEHHBIE 3TEMEHTHI BO
BHYTPEHHUX BOJOEMAX : Te3. JOK/. 4-ro Bcecorws. cumit., 3-5 OKT.
1983 1. - Iletpo3aBopck, 1983. — P. 32-34.

3y6xkoBa, E. V1. O ponu Dreissena polymorpha e 6uozertoii muepavuu
mukKpoanemenmog akocucmemot Kyuypeancxoeo numana | E. V.
3ybxoBa, M. K. Togepau // Mommocku. CucreMaTnka, 9KOIOrus
U 3aKOHOMepHOCTM pacmpocTpaHeHns : Cegbmoe Bcecoros.
COBell[aHMe 0 M3YYeHMI0 MOJUIIOCKOB, 5-7 amp. 1983 T. : aBTOped.
noKi. — Jlennurpag, 1983. — C6. 7. — P. 222-223. - https://malacolog.
com/files/-1983_aBropedeparsi%20q0kmanos.pdf.
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489.

490.

3ybkosa, E. V. Ponv ocHosHbix 61006 3006enmoca Kyuypearckozo
B000XPAHUNUWLA 6 HAKONTeHUU Medu, HUKens u mapeavuya /
E. I. 3y6bkosa, /. K. Togepam // OxpaHa nIpupojibl B yCIOBMUAX
MHTEHCUBHOM XVMM3ALUU CeNTbCKOXO3SICTBEHHOTO IPOM3BOJCTBA :
Tes. joki. pecr. Hayd.-nipakT. koH(. — K., 1983. - P. 134-136.

3ybkoBa, E. VI. Cocmosinue u npoeHo3 usmeHeHus cooepiaHus
MuKpoanemenmos 6 60de Jnecmpa u Jlyboccapckozo 6000XpaHunuula
8 YCOBUAX UHMEHCUBHOU XUMUSAUUU CelbCKOXO03ATICINBEHH020
npoussoocmea | E. V1. 3y6koBa, V1. K. Togeparu // OxpaHa npupozbl
B yCIOBMAX MHTEHCUBHON XMMM3ALUN CEIbCKOX035/ICTBEHHOTO
Ipou3BOACTBA : Tes. JOK/I. pecll. Hayd.-IpakT. KoH(. — K., 1983. -
P. 133-134.

O eénusHUU aHMPONo2eHHbIX PaKmMopos HA eUOPOXUMUUECKULL PeHUM
U canumapHo-baxmepuonozuueckoe cocmosinue pexu Jnecmp |
I. I Topbarenbkmit, C. E. brisry, A. B. Hukonaesa, E. 1. 3y6koBa
[et al.] // Opranuueckoe BelecTBO ¥ OMOT€HHBIE 37IEMEHTHI BO
BHYTPEHHUX BOJOEMAX : Te3. JOK/I. 4-ro Bcecors. cumi., 3-5 OKT.
1983 r. - IlerposaBonck, 1983. - P. 14-15.

1982

3yb6xoBa, E. V1. K sonpocy o 6nusHuu XumMu3auuu cenvcko2o Xo3Atcmea
Ha codepicarue meou U yUHKA 8 800HbIX 0bvexmax Monoasuu | E. V1.
3ybkoBa // D¢pdekTuBHOE MCIONB30BaHNE BO0OeMOB MongaBun :
Te3. IOK/I. pecIl. Hayd.-TexH. KoH}. — K., 1982. - P. 104-105.

3y6xosa, E. V. Kauecmeo 600vt Kyuypeanckoeo numana 0ns
puiboxosaticmeenHblx yesneil no cooepuanuio memannos | E. V.
3y6kosa, C. E. brisry // O dexTnBHOE UCIIONb30BaHNE BOLOEMOB
MonpaBun : Te3. JOK/I. pecIl. Hayd.-TexH. KoH(. — K., 1982. - P. 139-
140.

1981

brisry, C. E. Ouenka uppueayuorHvix kavecms 600vt [JHecmpa no
CO0epHaHUI OCHOBHBIX MAKpo- U muxpoanemenmos | C. E. boiary,
E. V. 3ybkoBa // lesaTas BcecorosHas koH(pepeHIyA M0 mpobieMam
MUKPO37IeMeHTOB B 6uonoruu, 12-16 okt. 1981 t. : Te3. mokn. - K.,
1981. - P. 11.
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492.

493.

494.

495.

496.

497.

boisry, C. E. Onemenmor 6ananca makpo- u MukposnemeHmos 6
Iyb6occapckom sodoxpanunuue / C. E. brisry, E. V1. 3yb6kosa //
Kpyrosopot BemecTsa 1 sHepruy B BOJZOEMax : Te3. IOKI. K V
Bcecors. MMMHONIOrMYECKOMY cOBelljaHuio, JIncTBeHnYHOe Ha
barixane, 2-4 cenr. 1981 r. - MpkyTck, 1981. — Bpim. 5. — P. 18-19.

3y6xosa, E. V. Brusnue Peyma Ha codepicarue maienvix
memannos 6 600e [Juecmpa |/ E. VI. 3ybkoBa // 3ajaun MONTOABIX
YYEHBIX U CIELMaJUCTOB PeCIyONIMKY MO COKPAIeHNI0 IIVMKIa
»VlccnenoBaHme-paspaboTka-BHepenne” : Tes. Hayd.-IpakT. KoH(.,
9 mrong 1981 1. — K., 1981. — P. 97-98.

3y6xoBa, E. V. Junamuka codepucanus yunka 6 Hdyboccapckom
sodoxpanunuue /| E. V. 3ybkxosa // [leBsatas BcecorosHas
KoH(epeHIVs 10 IpobeMaM MMUKPO3/TeMeHTOB B Ouomorny, 12-
16 oxT. 1981 . : Tes. moki. — K., 1981. — P. 25-26.

3y6xoBa, E. V. Taxenvie memannvt 6 Jlyboccapckom 6000Xpanunuuse
u abuomuyeckue gakmopul, onpedensgroujue ux cooepuarue /
E. . 3y6koBa, C. E. brisry // KpyroBopor BeljecTBa 1 Hepruu B
BOJIOEMAX : Te3. JOK/I. K V Bcecoros. TMMHOIOrnIeCKOMY COBEI[aHuIO,
JIuctBeHnyHoe Ha baiikane, 2-4 cent. 1981 r. — MpkyTck, 1981. -
Bpm. 5. - P. 58-59.

OcHoséHble abuomuueckue noxazamenu aHMpPoNn02eHHO20
esmpopuposanus 600HvIX 00vexmos baccetina Jnecmpa | I. T.
Top6arennbkuii, C. E. Boisry, A. B. Hukomaesa, E. V1. 3y6kosa [et al.] //
YeTBepThlil cbe3n BcecorosHoro ruppobmonornveckoro obmiecTsa,
1-4 mex. 1981 1. : Tes. mokn. — Kues, 1981. - Y. 4. - P. 105-106.

1978

3ybkosa, E. V. O sausnuu cmoxos 20podos bendepvt u Tupacnonv
Ha coOepIcaHie MANENbLIX MeManios 6 HuxcHem yuacmke Jnecmpa /
E. M. 3y6koBa // 3apgaum MOJOABIX y4eHbIX MojmaBuu IO
HOBBIIIEHNIO0 9 PEKTUBHOCTY HayKM B YCTIOBMAX CIleLMann3alum
Y KOHIIEHTPAIMM CEeNbCKOTO XO3sMicTBa : Te3. HOK/I. pecil. KOHO. —
K.,1978. -4.1. - P. 10-11.

Togepau, V. K. O xopmosoii yeHHOCMU AUHUHOK XUPOHOMUO
ons npomvicnosvix pui6 / VI. K. Tomepam, E. V. 3y6xosa, H. I.
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498.

499.

500.

501.

Bapmapsp // 3agaun MomoApIx yuyeHbIX MongaBum MO MOBBILIEHNIO
3¢ dekTUBHOCTM HAyKM B VCIOBMUAX CIeNManu3anuu u
KOHIIEHTPAIIMN CeTIbCKOro X03siicTBa : Tes. [okL. peci. koH. — K.,
1978. - 4. 1. - P. 28-29.

1975

3y6koBa, E. VI. Codepxanue ¢pmopa e sode JJyboccapckozo
B000XPAHUNUUAA U NPUNE2AIOUUX K HeMy yuacmKoe pexu [Hecmp /
E. 1. 3y6koBa // IX koH(epeHIUA MONOABIX yueHbIX MonjgaBun :
Tes. gok. u coobmr. — K., 1975. — P. 182-183.

Brevete de inventie

MD 1674. Complex mobil universal pentru reproducerea pestilor =
Universal mobile fish-breeding complex : br. inv. 1674 MD : Int. Cl.
A01K 61/00, A01K 61/10, A01K 61/60, A01K 79/02 / Oleg Crepis,
Dumitru Bulat, Elena Zubcov, Denis Bulat ; solicitant : Inst. de
Zoologie. — Nr depozit. s 2022 0002 ; data depozit. 2022.01.12 ;
data publ. 2023.03.31, BOPI Nr 3/2023. - P. 55. - URL: http://www.
db.agepi.md/Inventions/details/s%202022%200002.

MD 1646. Procedeu de crestere a pestilor reproducdtori de ciprinide in
helesteie = Method for pond farming of fish producers of cyprinids : br.
inv. 1646 MD : Int. Cl. AO1K 61/00, A01K 61/10, A23K 50/80, A23K
20/20 / Elena Zubcov, Natalia Zubcov, Laurentia Ungureanu, Nina
Bagrin, Liviu-Dan Miron, Denis Bulat, Petru Ciorba, Lucia Biletchi,
Nadejda Andreev ; solicitant : Inst. de Zoologie. - Nr depozit. s
2022 0013 ; data depozit. 2022.02.23 ; data publ. 2022.10.31, BOPI
Nr 10/2022. - P. 50. - URL: http://www.db.agepi.md/inventions/
Details.aspx?id=s+2022+0013.

MD 1538. Instalatie mobild pentru reproducerea pestilor pelagofili =
Mobile plant for breeding pelagophilic fish : br. inv. 1538 MD : Int. Cl.
A01K 61/00, A01K 61/10, A01K 61/60, A01K 79/02 / Oleg Crepis,
Dumitru Bulat, Elena Zubcov, Denis Bulat, Marin Usatii, Aureliu
Cebanu ; solicitant : Inst. de Zoologie. - Nr depozit. s 2020 0116 ;
data depozit. 2020.09.22 ; data publ. 2021.06.30, BOPI Nr 6/2021. -
P. 55-56. — URL: http://www.db.agepi.md/Inventions/details/s%20
2020%200116.
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502.

503.

504.

505.

506.

MD 449. Procedeu de dezvoltare a bazei trofice naturale in helesteie =
Process for the development of natural nutritive base of fish ponds : br.
inv. 449 MD : Int. Cl. AO1K 61/00, A01K 61/10, A23K 50/80, A23K
20/20 / Elena Zubcov, Natalia Zubcov, Laurentia Ungureanu, Lucia
Biletchi, Nina Bagrin, Natalia Borodin, Liubovi Lebedenco ; solicitant
: Inst. de Zoologie al Acad. de Stiinte a Moldovei. - Nr depozit. s
2011 0098 ; data depozit. 2011.06.01 ; data publ. 2011.12.31, BOPI
Nr 12/2011. - P. 27. — URL: http://www.db.agepi.md/Inventions/
details/s%202011%200098.

MD 3408. Procedeu de crestere a pestilor in policulturd = Process for
fish breeding in polyculture : br. inv. 3408 MD : Int. Cl. A01K 61/00
/ Elena Zubcov, Natalia Zubcov, Vitalie Pernai ; solicitant : Inst. de
Zoologie al Acad. de Stiinte a Moldovei. — Nr depozit. a 2007 0048 ;
data depozit. 2007.02.26 ; data publ. 2007.10.31, BOPI Nr 10/2007. -
P. 19-20. - URL: http://www.db.agepi.md/inventions/Details.aspx?
id=a+2007+0048.

MD 2046. Procedeu de cultivare a algelor verzi = Process for cultivation
of green algae : br. inv. 2046 MD : Int. Cl. A01G 33/00, C12N 1/12/
Pavel Chintea, Elena Zubcov, Laurentia Ungureanu ; solicitant : Inst.
de Genetica si Fiziologie a Plantelor al Acad. de Stiinte a Moldovei,
Inst. de Zoologie al Acad. de Stiinte a Moldovei. - Nr depozit. a
2000 0168 ; data depozit. 2000.10.13 ; data publ. 2002.12.31, BOPI
Nr 12/2002. - P. 23. - URL: http://www.db.agepi.md/inventions/
Details.aspx?id=a%202000%200168.

MD 1910. Procedeu de sporire a rezistentei biologice a pestilor la
etapele timpurii de dezvoltare = Process for increasing the biological
resistance of fishes at the early growth stages : br. inv. 1910 MD : Int.
Cl. A01K 61/00 / Pavel Chintea, Elena Zubcov, Natalia Zubcov ;
solicitant : Inst. de Geneticd si Fiziologie a Plantelor al Acad. de
Stiinte a Moldovei, Inst. de Zoologie al Acad. de Stiinte a Moldovei. —
Nr depozit. a 2000 0166 ; data depozit. 2000.10.13 ; data publ.
2002.05.31, BOPI Nr 5/2002. - P. 15. - URL: http://www.db.agepi.
md/inventions/Details.aspx?id=a+2000+0166.

MD 1116. Procedeu de sporire a rezistentei biologice a pestilor la
etapele timpurii de dezvoltare = Process for increasing the fish resistance
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507.

508.

509.

510.

in early development stage : br. inv. 1116 MD : Int. Cl. A01K 61/00 /
Elena Zubcov, Lidia Toderas, Natalia Zubcov, Alexandru Toderas ;
solicitant : Inst. de Zoologie al Acad. de Stiinte a Moldovei, Univ. de
Stat din Moldova. — Nr depozit. 97-0273 ; data depozit. 1997.10.16 ;
data publ. 1998.12.31, BOPI Nr 12/1998. - P. 15. — URL: http://www.
db.agepi.md/inventions/Details.aspx?id=97-0273.

MD 1080. Metodd de determinare a strontiului in hidrobionti =
Method for determination of strontium in the hydrobionts : br. inv.
1080 MD : Int. Cl. GOIN 33/48, GO1J 3/00, GO1J 3/40 / Elena
Zubcov, Lidia Toderas, Natalia Zubcov, Lucia Biletchi ; solicitant :
Inst. de Zoologie al Acad. de Stiinte a Moldovei, Univ. de Stat din
Moldova. — Nr depozit. 97-0321 ; data depozit. 1997.12.19 ; data
publ. 1998.10.31, BOPI Nr 10/1998. — P. 44. - URL: http://www.
db.agepi.md/inventions/Details.aspx?id=97-0321.

MD 1016. Procedeu de reproducere atrificiald a chefalului pilengas
= Process for artificial reproduction of the grey mullet pilengas : br.
inv. 1016 MD : Int. Cl. AO1K 61/00 / Elena Zubcov, Lidia Toderas,
Ion Turiatco, Natalia Zubcov ; solicitant : Inst. de Zoologie al Acad.
de Stiinte a Moldovei, Univ. de Stat din Moldova. - Nr depozit.
97-0322 ; data depozit. 1997.12.19 ; data publ. 1998.09.30, BOPI
Nr 9/1998. — P. 15-16. — URL: http://www.db.agepi.md/inventions/
Details.aspx?id=97-0322.

Participari la expozitii de inventii si tehnologii noi
Complex mobil Universal Pentru Reproducerea Pestilor = Universal
Mobile Fish Breeding Complex / Oleg Crepis, Dumitru Bulat, Elena
Zubcov, Denis Bulat // INFOINVENT-2023 : Expoz. intern. spec.,
ed. a 18-a, 22-24 noiem. 2023 : Cat. ofic. - Ch., 2023. - P. 144. - URL:
https://infoinvent.md/assets/files/catalog/catalog-2023.pdf.

Procedeu de crestere a pestilor reproducdtori de ciprinide in helesteie =
Method for pond farming of fish producers of cyprinids / Elena Zubcov,
Natalia Zubcov, Laurentia Ungureanu [et al.] // INFOINVENT-2023 :
Expoz. intern. spec., ed. a 18-a, 22-24 noiem. 2023 : Cat. ofic. - Ch,,
2023. - P. 138. — URL: https://infoinvent.md/assets/files/catalog/
catalog-2023.pdf.
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512.

513.

514.

515.

516.

Mobile plant for breeding pelagophilic fish / Oleg Crepis, Dumitru
Bulat, Elena Zubcov [et al.] // The International Exhibition of
Inventions and Innovations ,,Iraian Vuia”, Timisoara, Romania, 8th
ed., 8-10 Oct. 2022. - Timisoara, 2022. — (Medalie de aur).

Mobile plant for breeding pelagophilic fish / Oleg Crepis, Dumitru
Bulat, Elena Zubcov [et al.] // PRO INVENT 2022 : Salonul Intern. al
Cercetarii Stiintifice, Inovarii si Inventicii, ed. a 20-a, 26-28 oct. 2022 :
Catalog. — Cluj-Napoca, 2022. - P. 133. — URL: https://proinvent.
utcluj.ro/img/catalogs/2022.pdf. - (Medalie de aur).

Procedure of rearing the cyprinid brooders in ponds |/ Elena Zubcov,
Natalia Zubcov, Laurentia Ungureanu [et al.] // The International
Exhibition of Inventions and Innovations ,,Iraian Vuia’, Timisoara,
Romania, 8th ed., 8-10 Oct. 2022. — Timisoara, 2022. - (Medalie de
bronz).

Procedure of rearing the cyprinid brooders in ponds / Elena Zubcov,
Natalia Zubcov, Laurentia Ungureanu [etal.] // PRO INVENT 2022 :
Salonul Intern. al Cercetdrii Stiintifice, Inovarii si Inventicii, ed. a 20-
a, 26-28 oct. 2022 : Catalog. - Cluj-Napoca, 2022. - P. 136. - URL:
https://proinvent.utcluj.ro/img/catalogs/2022.pdf. — (Medalie de aur).

Crearea unui sistem de monitorizare transfrontalierd inovatoare a
transformdrilor ecosistemelor raurilor din bazinul Mdrii Negre sub
impactul dezvoltdrii hidroenergeticii si al schimbdrii climei = Creating
a system of innovative transboundary monitoring of the Black Sea river
ecosystems transformation under impacts of hydropower development
and climate change : Proiect: eMS BSB165 - HydroEcoNex /
echipa : Elena Zubcov, Ilia Trombitki, Antoaneta Ene [et al.] //
INFOINVENT-2021 : Expoz. intern. spec., ed. a 17-a, 17-20 noiem.
2021 : Cat. ofic. — Ch., 2021. - P. 248. - URL: https://infoinvent.md/
assets/files/catalog/catalog-2021.pdf. - (Medalie de bronz).

Instalatie mobild pentru reproducerea pestilor pelagofili = A mobile
plant for breeding pelagophilic fish / Oleg Crepis, Dumitru Bulat,
Elena Zubcov [et al.] // INFOINVENT-2021 : Expoz. intern. spec.,
ed. a 17-a, 17-20 noiem. 2021 : Cat. ofic. - Ch., 2021. - P. 145. -
URL: https://infoinvent.md/assets/files/catalog/catalog-2021.pdf. -
(Medalie de argint).
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518.

519.

520.

521.

522.

Retea de cooperare interdisciplinard in bazinul Mdrii Negre pentru
monitorizarea comund durabild a migratiei compusilor toxici in mediu,
evaluarea imbunatdtitd a stdrii ecologice si a impactului substantelor
ddundtoare asupra sandtdtii umane, si prevenirea expunerii populatiei
= Black Sea basin interdisciplinary cooperation network for sustainable
joint monitoring of environmental toxicants migration, improved
evaluation of ecological state and human health impact of harmful
substances, and public exposure : Proiect: eMS BSB27 - MONITOX /
echipa : Antoaneta Ene, Elena Zubcov, Thomas Spanos [et al.] //
INFOINVENT-2021 : Expoz. intern. spec., ed. a 17-a, 17-20 noiem.
2021 : Cat. ofic. - Ch., 2021. - P. 249. - URL: https://infoinvent.md/
assets/files/catalog/catalog-2021.pdf. — (Medalie de bronz).

Process for the development of natural nutritive base of fish ponds / Elena
Zubcov, Natalia Zubcov, Laurentia Ungureanu [et al.] // INOVA -
BUDI UZOR-2015: 40th Intern. Invention Show, 11th Invention and
Prototype Show and Student bussiness plan competition, Karlovac,
Croatia, 5-7 Nov. 2015 : Katalog. — Karlovac, 2015. - (Medalie de
aur).

Procedeu de dezvoltare a bazei trofice naturale in helesteie /
Elena Zubcov, Natalia Zubcov, Laurentia Ungureanu [et al.] //
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xpanuteneit pekn ,Eco-TIRAS” ; pen. : Enena 3y6kosa. — Ch. : Eco-
TIRAS, 2010. - 95 p. - ISBN 978-9975-66-167-6. — URL: http://www.
eco-tiras.org/books/navigation-book.pdf.

Diversitatea, valorificarea rationald si protectia lumii animale : simp.
intern. consacrat celei de-a 70-a aniverséri din ziua nasterii prof. univ.
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571.

572.

573.

Andrei Munteanu / col. red. : Ion Toderas (red. coord.), Laurentia
Ungureanu, Livia Calestru, ..., Elena Zubcov [et al.] ; resp. ed. : Mihai
Papuc ; Acad. de Stiinte a Moldovei, Sectia Stiinte Naturale si ale
Vietii, Inst. de Zoologie. - Ch. : Stiinta, 2009. - 303 p. - ISBN 978-
9975-67-611-3.

MixHnapoona cnienpaus i ynpaeniHHa mMPAaHCKOPIOHHUM
bacetinom 0ns 0300poenenHss piuku [Juicmep = MexdyHapooroe
compyoHu4ecmeo u ynpaeneHue mpaHceparHudHviM OaccetiiHom
ons o30oposnenus pexu Juecmp = Transboundary River Basin
Management and International Cooperation for Healthy Dniester
River : Proc. of the Intern. Conf., Odessa, 30 Sept.-1 Oct. 2009 /
pen. xon. : C. K. Xapiukos, ..., O. I. 3ybxoBa [et al.] ; Ham. axap,.
Hayk YKpaiHu, IHCT. mpo6neM pMHKY Ta eKOHOMIKO-eKOJIOTiqHMX
mocmixenb, [IHicTpoBcbKO-IIpyTchbke OaceilHOBe yHmpaBIiHHA
BOfiHUX pecypciB [et al.]. - Opeca : ITIPEE]] HAH VYpainu, 2009. -
352 p. - ISBN 978-966-8885-35-8. — URL: https://www.eco-tiras.
org/images/odessa-dniester-conf-09.pdf.

Academicianul P. M. Zhucovskii - 120 de ani = Axademuxy II. M.
XKyxosckomy — 120 nem : Culeg. de art. st. / red. st. : A. Ciubotaru,
Petru Obuh, A. Teleuta, I. Toderas, E. Zubcov ; Acad. de Stiinte a
Moldovei, Sectia de Biologie, Chimie, Ecologie, Sectia de Stiinte
Agricole [etal.]. - Ch.: Eco-TIRAS, 2008. - 160 p. - ISBN 978-9975-
66-063-1.

Managementul bazinului transfrontalier al fl. Nistru si Directiva-
Cadru Apelor a Uniunii Europene = Ynpaenenue O6accetiHom
mpancepanuunoil pexu [Juecmp u Boonas Pamounas [Jupexmusa
Esponeiickozo Cotoza = Transboundary Dniester River Basin
Management and the EU Water Framework Directive : materialele
conf. intern., 2-3 oct. 2008 / col. red. : Serghei A. Andoronati,
Gheorghe Duca, Tudor Lupascu, ..., Elena Zubcov [et al.]. - Ch. : [S.
n.], 2008. — 392 p. — ISBN 978-9975-66-089-1. — URL: https://eco-
tiras.org/books/Dniester-%2008-BOOK_new.pdf.

Structura si functionarea ecosistemelor in zona de interferentd
biogeograficd : Simp. intern. consacrat jubileului de 60 de ani al acad.
Ion Toderas / col. red. : Andrei Munteanu, ..., Elena Zubcov [et al.];
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575.

576.

577.

578.

579.

Acad. de Stiinte a Moldovei, Sectia de Stiinte biologice, chimice si
ecologice. — Ch. : Stiinta, 2008. — 224 p. - ISBN 978-9975-67-604-5.

IIpobnemvr sxonoeuu u eudpobuonozuu : [c6. c1.] / pem. : V. K.
Topepam, C. A. Octpoymos, E. 1. 3y6xoBa ; MocKoBcKuii roc. yH-T
uM. M. B. JlomoHocoBa. - Mocksa : MAKC Ilpecc, 2008. - 79 p. -
ISBN 978-5-317-02224-2.

Probleme actuale ale protectiei si valorificarii durabile a diversitdtii
lumii animale : conf. a VI-a a zoologilor din Republica Moldova
cu participare intern., 18-19 oct. 2007 / col. red. : Ion Toderas, ...,
Elena Zubcov [et al.] ; Acad. de Stiinte din Moldova, Sect. de Stiinte
biologice, chimice si ecologice, Inst. de Zoologie. - Ch. : [S. n.], 2007. -
227 p. — ISBN 978- 9975-80-071-6.

Diversitatea, valorificarea rationald si protectia lumii animale :
materialele conf. a V-a a Zoologilor din Rep. Moldova / col. red. :
Ion Toderas (red.-sef), ..., Elena Zubcov [et al.] ; Acad. de Stiinte
a Moldovei, Inst. de Zoologie [et al.]. - Ch. : CEP USM, 2006. -
362 p. - ISBN 978-9975-70-664-3.

Axaodemuxy JI. C. bepey — 130 nem = Academician Leo Berg — 130 :
c6. Hayy. cT. / MexxpyHap. KO/ accol. xpaHureneit peku «Eco-
TIRAS», O6pasosarenbusiit poupg nm. JI. C. Bepra ; pen. coser :
T. C. Koncrantnnosa, . K. Togepam, V. A. Kpynennkos, E. 1.
3y6xos [et al.]. - Benpepst : Eco-TIRAS, 2006. - 291 p. - ISBN 978-
9975-66-054-9. — URL: https://www.eco-tiras.org/docs/Berg-book.
pdf.

Ecological Chemistry 2005 : The Third Intern. Conf., 20-21 May
2005 : Abstracts / chairmen : Gheorghe Duca, Iurii Scurlatov ; local
sci. com. : Constantin Mihailescu, ..., Elena Zubcov [et al.]. - Ch. :
Tipogr. Acad. St. a Moldovei, 2005. - 564 p. — ISBN 9975-62-133-3. -
URL: https://ibn.idsi.md/ru/collection_view/1185.

Managementul integral al resurselor naturale din bazinul
transfrontalier al fluviului Nistru = Vnmezpuposannoe ynpasnerue
NPUPOOHbLIMU pecypcamus mpancepanuuHozo baccetina JJnecmpa =
Integrated management of natural resources in the transboundary
Dniester river bazin : materialele conf. intern., 16-17 sept. 2004 /
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581.

582.

583.

584.

585.

586.

com. org. : E. Zubcov (pres.), I. Boian, Gheorghe Duca [et al.]. - Ch. :
Eco-TIRAS, 2004. — 394 p. — ISBN 9975-9830-4-9. - URL: https://
eco-tiras.org/index.php/dniester-conferences-mainmenu-43/
conference-2004-mainmenu-35.

Ecologia, evolutia si ocrotirea diversitdtii regnului animal si vegetal /
Acad. de Stiinte a Moldovei, Sectia de Stiinte Biologice, Chimice si
Agricole, Inst. de Zoologie ; col. red. : Ion Toderas, ..., Elena Zubcov
[etal.]. - Ch.: Mediul Ambiant, 2003. - 308 p. — ISBN 9975-9774-3-X.

Diversitatea, valorificarea rationald si protectia lumii animale :
Materialele conf. aIV-a a Zoologilor din Rep. Moldova cu participare
intern. / Acad. de Stiinte a Moldovei, Inst. de Zoologie ; col. red. : Ion
Toderas (red.-sef), A. Munteanu, M. Vicol, E. Zubcov [et al.]. — Ch. :
CEP USM, 2001. - 296 p. — ISBN 9975-70-086-1.

Fish and Crustacean Nutrition Methodology and Research for Semi-
intensive Pond-based Farming Systems : Proc. of EIFAC Workshop,
Szarvas, Hungary, 3-5 Apr. 1996 / eds. : I. Csengeri, A. Szit6, Z. Gy.
Papp, A. Tacon ; sci. com. : ... E. Zubcov [et al.]. - Szarvas, 2000. -
211 p. - (HALASZATFEJLESZTES 23 - Fisheries Development ;
Vol. 23). - ISBN 963-7120-18-1.

Diversitatea si ecologia lumii animale in ecosisteme naturale si
antropizate : Culeg. consacrata jubileului de 70 de ani de la nasterea
academicianului Ion Ganea / col. red. : ..., Elena Zubcov [et al.] ;
Acad. de Stiinte a Rep. Moldova, Inst. de Zoologie. - Ch. : [S. n.],
1997. - 226 p.

Monodesxo, Hayxa, npouszsodcmeo : Tes. TOKII. pecIl. KOH}. MOIOABIX
y4eHbIX, nocBAm. 60-netno obpazoanuss MCCP u cospganus
KIIM, (18-19 mexk. 1984 r.) / penkon. : K. C. Cubupcknii (0TB. pex.),
..., E. V1. 3ybkoBa [et al.]. - K. : IIltunnia, 1984. — 283 p.

3adauu Mono0viXx yueHvIX U CHNEUUANUCIOE pecnyOnuKu no
cokpaweruto yuxna ,,Vccnedosanue-paspabomxa-ereoperue” : Tes.
Hay4.-IIPaKT. KOH., 9 mrons 1981 1./ penkor. : B. A. AugpyHakueBnd,
..., E. /1. 3y6kosa [et al.]. - K. : [S. n.], 1981. - 190 p.

3adauu monodvix yueHvix Mondasuu no nosviuieHuro dhpexmusHocmu
HAYKU 6 YCTIOBUAX CHEeUUANTUIAUUU U KOHUEHMPAUUU CelbCK020
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588.

589.

590.

591.

592.

xossticmea. Y. 1. : Tes. gox1. pecn. koH. / pegkort. : C. X. Xarigapany
(oTB. pen.), ..., E. V. 3ybxosa [et al.]. - K. : [S. n.], 1978. - 214 p.

3adauu monoovix yuervix Mondasuu no nosviuieHuro d¢pekmusHocmu
HAyKU 6 YCTOBUAX CHeUUANU3AUUU U KOHUEHMPAUUU CelbCKOo20
xossiicmea. U. 2. : Tes. pox1. pectt. koud. / penkon. : C. X. Xaiigapmny
(oTB. pen.), ..., E. V1. 3ybkosa [etal.]. - K. : [S. n.], 1978. —— 269 p.

Conducator/consultant stiintific al doctoranzilor

Ivanova, Anastasia. Poluantii organici persistenti in ecosistemele
acvatice ale Republicii Moldova : rez. tz. de dr. in stiinte biologice :
166.01 - Ecologie / Anastasia Ivanova ; cond. st. : Elena Zubcov ;
Univ. de Stat din Moldova. — Ch. : CEP USM, 2022. - 34 p. - URL:
http://www.cnaa.md/files/theses/20222/58098/ivanova_anastasia_
rezumat.pdf.

Borodin, Natalia. Migratia elementelor nutritive si rolul lor in
ecosistemele fluviului Nistru si raului Prut : autoref. tz. de dr. in stiinte
biologice : 165.03 - Ihtiologie, Hidrobiologie / Natalia Borodin ;
cond. st. : Elena Zubcov ; Acad. de Stiinte a Moldovei, Inst. de
Zoologie. - Ch. : [S. n.], 2016. - 32 p.

Filipenco, Elena. Diversitatea macrofitelor si rolul lor in ecosistemul
lacului de acumulare Cuciurgan : autoref. tz. de dr. in stiinte biologice :
165.03 - Ihtiologie, Hidrobiologie / Elena Filipenco ; cond. st. : Elena
Zubcov; Acad. de Stiinte a Moldovei, Inst. de Zoologie. — Ch. : [S. n.],
2016. - 30 p.

Tihonencova Lilia. Evaluarea impactului termocentralei electrice
asupra stdrii ecologice a lacului de acumulare Cuciurgan : autoref. tz.
de dr. in stiinte biologice : 166.01 — Ecologie / Lilia Tihonencova ;
cond. st. : Laurentia Ungureanu ; consult. st. : Elena Zubcov ; Acad.
de St. a Moldovei, Inst. de Zoologie. — Ch. : [S. n.], 2016. - 30 p. -
URL: http://www.cnaa.md/files/theses/2016/50816/tihonencova_
lilia_abstract.pdf.

Jurminskaia, Olga. Evaluarea stdrii biocenozei namolului activ si
crearea bazei de date a sistemului expert : autoref. tz. de dr. in biologie :
03.00.18 - Hidrobiologie, ihtiologie / Olga Jurminskaia ; cond. st. :
Elena Zubcov. - Ch. : [S. n.], 2012. - 38 p.
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595.

596.

597.

598.

Munjiu, Oxana. Influenta substantelor nutritive si toxice asupra
speciilor dominante de hidrobionti in raul Prut : autoref. tz. de dr.
in stiinte biologice : 03.00.18 - Hidrobiologie, ihtiologie / Oxana
Munjiu ; cond. st. : Elena Zubcov ; Acad. de Stiinte a Moldovei, Inst.
de Zoologie. - Ch. : [S. n.], 2005. - 24 p.

Boicenco, Nina. Migratia substantelor nutritive si toxice in afluentii
fluviului Nistru- Rdaut si Bic : autoref. tz. de dr. in stiinte biologice :
03.00.18 - Hidrobiologie, ihtiologie / Nina Boicenco ; cond. st. :
Elena Zubcov ; Acad. de Stiinte a Rep. Moldova, Inst. de Zoologie. —
Ch.: [S. n.], 2003. - 24 p.

Anp-Bupsan, [xadap Myxamen XyceitH. Bosdeticmeue
MennoaneKmpocmanHy Ha IK0I02u1eckoe coCmosHue 6000emMa-
oxnadumens : aBroped. guc. ... i-pa 6mon. Hayk : 03.00.18 -
Tuppobuonorus, nxruonorus / Ixapap Myxamen XyceitH Ajb-
Bupsan ; Hayu. pyk. : VM. Togepam ; Hayd. KOHCYIbTaHT : Enena
3y6kosa ; Akaz. Hayk Pecti. Monposa, Mu-T 300norun. - K. : [b. n.],
2002. - 21 p.

Andreev, Nadejda. Particularitdtile biologice si rolul speciilor
Helix pomatia si H. lutescens Rossm. (Gastropoda, Pulmonata)
in ecosistemele Republicii Moldova : : autoref. tz. de dr. in stiinte
biologice : 03.00.08 — Zoologie / Nadejda Andreev ; cond. st. : Ion
Toderas ; consultant st. : Elena Zubcov ; Acad. de Stiinte a Moldoveti,
Inst. de Zoologie. — Ch. : [S. n.], 2000. - 22 p.

Biletchi, Lucia. Rolul functional al molustelor in circuitul strontiului in
ecosistemele acvatice : autoref. tz. de dr. in stiinte biologice : 03.00.18 -
Hidrobiologie, ihtiologie / Lucia Biletchi ; cond. st. : Ion Toderas ;
consultant st. : Elena Zubcov ; Acad. de Stiinte a Moldovei, Inst. de
Zoologie. — Ch. : [S. n.], 1998. - 22 p.

Activitati de popularizare a stiintei

Academicianul Ion Toderas la 75 de ani. Drumul lung de cunoastere
a adevarului stiintific - destin de patrimoniu [Resursa electronica] /
Ion Tighineanu, Boris Gaind, Laurentia Ungureanu, Elena Zubcov //
Academia de Stiinte a Moldovei [Site]. - 16 aug. 2023. - URL: https://
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600.

601.

602.

603.

604.

www.asm.md/academicianul-ion-toderas-la-75-de-ani-drumul-
lung-de-cunoastere-adevarului-stiintific-destin-de.

Codul Eco [Video] : emisiune : [tema: Penuria de medici veterinari
specializati in domeniul pisciculturii] / producdtor : Adela Ous;
participanti : Elena Zubcov [et al.] // Moldova 1 : Teleradio
Moldova. — 22 mai 2023. - Durata: 16:29. - URL: https://moldoval.
md/ f/ro/1317#content.

Participarea cercetatorilor din R.Moldova la Programul UE ,Orizont
Europa” [Video] / participanti : Liliana Condraticova, Elena Zubcov,
Rodica Sturza ; moderator : Tatiana Fiser // Spatiul Public : Teleradio
Moldova. — 15 jun. 2023. - Durata: 49:46. — (Facebook). — URL: https://
www.facebook.com/teleradiomoldova/ videos/ 7042640155752805/.

Zubcov, Elena. La inceput de an: cu bucurii, tristete, dar si cu o dozd
de optimism [Resursa electronica] : [interviu] / pentru conformitate
Tatiana Rotaru // Academia de Stiinte a Moldovei [Site]. — 18 ian.
2023. - URL: https://www.asm.md/la-inceput-de-cu-bucurii-tristete-
dar-si-cu-o-doza-de-optimism.

Ciurcd, Aliona. Femeile in stiinta R. Moldova: ,Ceea ce facem noi e
util, dar invizibil” : [pe marginea discutiei cu Alina Trofim, doctor in
biologie, si Elena Zubcov, sefa Lab. Hidrobiologie si Ecotoxicologie
din cadrul Inst. de Zoologie al Acad. de Stiinte a Moldovei] / Aliona
Ciurcd // Ziarul de Garda. — 2022. - 24 mar. - P. 24 ; Idem [Resursa
electronicd] - 30 mar. 2022. — URL: https://www.zdg.md/reporter-
special/reportaje/video-femeile-in-stiinta-r-moldova-ceea-ce-
facem-noi-e-util-dar-invizibil/.

Intre DA si NU [Video] : emisiune : [piscicultura in Rep. Moldova
si rezultatele obtinute in cadrul proiectului TeamUp HealthyFish] /
invitati : Elena Zubcov, Dumitru Bulat, Ion Gologan // Radio EcoFM
(Félesti). — 9 febr. 2022. — Durata: 54:34. — URL: https://ecofm.
md/2022/02/09/intre-da-si-nu-09-02-2022/.

[Piscicultura in helesteie] [Video] / producdtor : Adela Ous ;
participanti : Gheorghe Gheorghiu, Elena Zubcov, Dumitru Bulat [et
al.] // Codul Eco : Moldova 1 : Teleradio Moldova. — 9 mai 2022. -
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607.
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610.

Durata: 29:50. - URL: https://trm.md/ro/codul-eco/codul-eco-
emisiune-din-9-mai-2022.

[Proiect la USV pentru sdndtatea pestilor (cu referire la proiectul
2 SOFT/1.2/47 - TeamUp HealthyFish)] | participant: Elena Zubcov //
TeleM Iasi. Televiziune regionald. — 19 mai 2022. - Durata: 3:12. -
URL: https://telem.ro/proiect-la-usv-pentru-sanatatea-pestilor/.

Proiect transfrontalier al USV Iasi cu parteneri din Republica Moldova
[Video] : [Proiect transfrontalier al USV Iasi cu parteneri din
Republica Moldova (cu referire la proiectul 2 SOFT/1.2/47 — TeamUp
HealthyFish) ] / participanti : Liviu-Dan Miron, Elena Zubcov // BZI:
Cotidianul Buna Ziua Iasi. - 19 mai 2022. - (YouTube). — Durata:
10:44. - URL: https://www.youtube.com/watch?v=-1Yc_Mo020Cs.

Proiectul ,Rauri mai curate — mdri mai curate”, la final [Video] : [conf.
de presa] / participanti : Elena Zubcov, Nadejda Andreev, Anastasia
Ivanov // IPN : Agentia de presd. — 16 dec. 2022. - Durata: 56:35. -
(YouTube). - URL: https://www.youtube.com/watch?v=0]4Q_
cByz_0.

Rolul femeilor in stiinta [Video] / participanti : Alina Trofim, Elena
Zubcov//ZiaruldeGarda.—30mar.2022.—Durata: 4:40.—(YouTube). -
URL: https://www.youtube.com/watch?v=wwAPJubGjgQ.

Sandtatea pestilor, o prioritate comund [Video] : [cu referire la
proiectul 2 SOFT/1.2/47 - TeamUp HealthyFish] / participanti :
Liviu-Dan Miron, Elena Zubcov // Tasi TV Life. - 19 mai 2022. -
Durata: 2:20. - (YouTube). — URL: https://www.youtube.com/
watch?v=cuVbSqYyBWg.

Tofan, Eugenia. Adunarea Generald Extraordinard a membrilor
ASM respinge vehement proiectul de Hotdrdre de Guvern privind
reorganizarea prin absorbtie a unor institutii din domeniile educatiei,
cercetdrii si inovdrii [Resursd electronica] / au expus opinii : Ion
Tighineanu, Rattan Lal, Isaac Bersuker, ..., Elena Zubcov [et al.] //
Academia de Stiinte a Moldovei [Site]. — 5 iul. 2022. - URL: https://
www.asm.md/adunarea-generala-extraordinara-membrilor-asm-
respinge-vehement-proiectul-de-hotarare-de-guvern.
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Zubcov, Elena. Doctor habilitat: ,Natura necesitd ajutor chiar din
partea celui mai puternic poluator al mediului” [Resursd electronicd] :
[E. Zubcov a prezentat rezultatele proiectului CRoCuS (Cleaner
Rivers — Cleaner Seas)] // IPN : Agentia de presa. - 16 dec. 2022. -
URL: https://www.ipn.md/ro/doctor-habilitat-natura-necesita-ajutor-
chiar-din-partea-celui-7967_1094098.html.

Codul Eco [Video] : emisiune : [tema: Raul Prut] / producator :
Adela Ous ; Mihai Ganga, Vasile Janatuan, Elena Zubcov, Nina
Bagrin [et al.] // Moldova 1 : Teleradio Moldova. - 28 noiem. 2021. —
Durata: 19:15 - (YouTube). — URL: https://www.youtube.com/ wa
tch?v=SCvzKBblYZ4&list=PLSirunn VNTpL7RnN7LNFJhOhxxU-
rrjKp&index=28/.

Institutul de Zoologie, conferintd de presd cu tema: Programul
Operational Comun ,, Bazinul Mdrii Negre 2014-2020” [Video] : [conf.
de presa organizata in cadrul proiectului intern. BSB 27 MONITOX] /
Elena Zubcov, Lucia Biletchi // Rlive.md : platforma online de
transmisiuni LIVE. - 14 sept. 2021. - Durata: 49:06. — URL: https://
rlive.md/institutul-de-zoologie-conferinta-de-presa-cu-tema-
programul-operational-comun-bazinul-marii-negre-2014-2020/.

Investigatiile organismelor acvatice si a mediului lor de trai
(Institutul de Zoologie) [Video] : [interviu] / participanti : Laurentia
Ungureanu, Elena Zubcov, Anastasia Ivanova, Victor Ciornea //
Noaptea Cercetatorilor Europeni : Canalul ofic. al prioiectului
Noaptea Cercetétorilor Europeni in Rep. Moldova . — 15 ian. 2021. -
Durata: 20:01. - (YouTube). — URL: https://www.youtube.com/
watch?v=60SlArfcEcs.

Proiectul HydroEcoNex: finalitate [Video] / participanti: Elena Zubcov,
Iuri Deniga, Svetlana Kovalisina [et al.] ; realizatori : Elena Cecan
[et al.] // Stiintd si Inovare : TV Moldova 1 : Teleradio Moldova. —
26 sept. 2021. — Durata: 28:29. — URL: https://trm.md/ro/stiinta-si-
inovare/stiinta-si-inovare-emisiune-din-26-septembrie-2021.

Savantii bat alarma: centralele hidroelectrice de pe Nistru conduc la
distrugerea ecosistemului acvatic si la distrugerea rdului [Resursa
electronicd] : [pe marginea conf. de presd] / opinie : Elena Zubcov //
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620.
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622.

Infotag : News Agency. - 17 sept. 2021. - URL: https://www.infotag.
md/reportaje/778793/.

Specialistii contrazic Ministerul Mediului. Trombitchi: In rezultatul
impactului hidrocentralei, Nistrul pierde anual cca 1.2 km’ de apa
[Resursa electronica] / opinii : Ilya Trombitchi, Elena Zubcov, Alecu
Renitd [et al.] // EcoPresa : platformd media / Asoc. Jurnalistilor
de Mediu si Turism Ecologic din Moldova (AJMTEM). - 21 sept.
2021. - URL: https://ecopresa.md/specialistii-contrazic-ministerul-
mediului-trombitchi-in-rezultatul-impactului-hidrocentralei-
nistrul-pierde-anual-cca-1-2-km3-de-apa/.

Starea ecologicd a raului Nistru / invitata : Elena Zubcov ; moderator :
Tatiana Fiser // Spatiul Public : Teleradio Moldova. — 27 mai 2021. -
Durata: 44:06. - URL: https://trm.md/ro/spatiul-public/spatiul-
public-starea-ecologica-a-raului-nistru.

Zubcov, Elena. Studiul stdrii ecologice a ecosistemului fluviului Nistru
[Video] : Lectia publicé [la Academia de Stiinte a Moldovei] / Elena
Zubcov // IDSI TV. - 12 febr. 2021. — Durata: 52:42. — (YouTube). -
URL: https://www.youtube.com/watch?v=2FxdxmBWBnE.

~Conferinta Internationald bazinald pe Nistru - rezultate si
perspective” [Video] : [conf. de presd] / participanti : Ilya Trombitki,
Elena Zubcov // IPN : Agentia de presd. - 12 oct. 2020. — Durata:
46:26. — (YouTube). — URL: https://www.youtube.com/watch?v=D-
voSJjueeM.

Moldova intre doud amenintdri. Inundatii pe Prut si Nistru [Video] /
participanti : Vadim Gorobcov, Nicolai Melnic, Elena Zubcov,
Gabriel Mérgineanu ; moderator : Vitalie Dogaru // Publika Report :
Publika TV. — 25 iun. 2020. - Durata: 32:01. — (YouTube). — URL:
https://www.youtube.com/watch?app=desktop&v=1zgRXBSpgao.

Tema Zilei [Video] : [emisiune] : [tema: Cod portocaliu de inundatii
in Lunca Nistrului si a Prutului] / participanti : Elena Zubcov [et
al.] ; realizator : Vadim Cheptanaru // Canal 2. - 25 iun. 2020. -
Durata: 28:38 - (YouTube). - URL: https://www.youtube.com/
watch?v=LW42WYGj2tY.

-210-



623.

624.

625.

626.

627.

628.

629.

[Proiectul HydroEcoNex pentru bazinul Marii Negre] [Video] /
participanti : Elena Zubcov, Nadejda Andreev, Igor Subernetchi [etal.] ;
realizatori : Elena Cecan [et al.] // Stiintd si Inovare : TV Moldova 1 :
Teleradio Moldova. — 14 iul. 2019. — Durata: 29:56. — URL: https://
trm.md/ro/stiinta-si-inovare/stiinta-si-inovare-emisiune-din-14-
iulie-2019.

Zubcov, Elena. M.c. Elena Zubcov: ,,Stiinta este un mod de viatd - a
dobandi noi cunostinte, a implementa si ddrui aceste cunostinte tinerilor
si comunitdtii pentru crestere si dezvoltare” [Resursa electronicd] :
[interviu la 70 de ani de la nastere] / consemnare de Eugenia Tofan //
Academia de Stiinte a Moldovei. - 18 ian. 2019. — URL: https://ig.idsi.
md/index.php?go=noutati_detalii&n=8790&new_language=0.

Curchi, Lilia. ,,Briliantul” care ne lasd fard apa sau Cum interesele
economice sunt puse mai presus de cele umane : [E. Zubcov despre
starea ecologica a Nistrului la Forumul ,Hidroenergia si mediul:
dezvoltarea durabild si solutii echilibrate”, Novodnestrovsk 2018] /
Lilia Curchi // Cuvantul. — 2018. — 7 sept. — P. 7, 9. — URL: https://
mem.md/wp-content/uploads/2018/03/Articol-Cuvintul-1.pdf.

Femei in Stiintd: Elena Zubcov [Resursa electronici] : [Ziua Intern. a
Fetelor si Femeilor din domeniul Stiintei] / Elena Zubcov ; a discutat
Marina Vatav // UN Women. Moldova [Site]. - 11 febr. 2018. -
URL: https://moldova.unwomen.org/ro/noutati-si-evenimente/
noutati/2018/02/women-in-science-elena-zubcov.

Intre DA si NU [Video] : emisiune : [interviu] / invitata : Elena
Zubcov // Radio EcoFM (Filesti). — 2 febr. 2018. — Durata: 48:29. -
(YouTube). — URL: https://www.youtube.com/watch?v=yyti519z0T8.

Women in science: Elena Zubcov [Resursa electronicd] : [International
Day of Women and Girls in Science] / Elena Zubcov ; a discutat
Marina Vatav // UN Women. Moldova [Site]. — 11 febr. 2018. - URL:
https://moldova.unwomen.org/en/noutati-si-evenimente/noutati/
2018/02/women-in-science-elena-zubcov.

Zubcov, Elena. Elena Zubcov: ,Ucraina se uitd la Moldova ca la sora
ei mai micd” : [interviu] / realizat de Liliana Barbarosie // Radio
Europa Libera. — 24 apr. 2018. - Durata: 19:23. — URL: https://

-211-



630.

631.

632.

633.

634.

635.

636.

moldova.europalibera.org/a/elena-zubcov-ucraina-se-uit%C4%83-
la-moldova-ca-la-sora-ei-mai-mic%C4%83-galerie-foto/29190021.
html.

Hidrocentrale ucrainene pe Nistru [Video] / invitati : Valeriu
Munteanu, Elena Zubcov, Ilia Trombitchi ; moderator : Liliana
Barbérosie // Moldova in direct : Radio Europa Libera. — 15 febr.
2017. - Durata: 1:00:09. - (YouTube). - URL: https://www.youtube.
com/ watch?v=E73NBgWrxZE.

Zubcov, Elena. Experienta europeand ne-a tinut si ne tine pe val :
[interviu cu E. Zubcov, dr. hab. in biologie, sefa Lab. de Hidrobiologie
si Ecotoxicologie al Inst. de Zoologie din cadrul Acad. de Stiinte a
Moldovei] / interlocutor : Tatiana Rotaru // Lit. si arta. — 2017. —
8iun. - P. 7.

Zubcov, Elena. Nistru ne pdrdseste... sau e deja plecat? : [interviu cu
E. Zubcov, dr. hab. in stiinte biol., prof., sefa Lab. de Hidrobiologie
si Ecotoxicologie al Inst. de Zoologie din cadrul Acad. de Stiinte a
Moldovei] / consemnare : Natalia Ustiugova // Comunistul. - 2017. -
10 mar. - P. 14 ; Kommynncr. - 2017. - 10 mapra. - P. 14.

3y6xoBa, Enena. [Juecmp yxoosusuil... unu yice yuieouuti? [Resursa
electronicd] : [interviu] / 6eceny Bema Haranps Yctiorosa //
Comunist.md. - 10 mar. 2017. — URL: http://comunist.md/engine/
print.php?newsid=2629.

Leahova, Irina. Am putea ramane fdrd apa: Republica Moldova,
in prag de catastrofd ecologicd : [pe marginea discutiei cu Elena
Zubcova, sefa Lab. de Hidrobiologie si Ecotoxicologie din cadrul Ins.
de Zoologie al Acad. de Stiinte a Moldovei] / Irina Leahova // Vocea
poporului. — 2015. - 18 sept. — P. 8 ; 25 sept. — P. 9. - Idem. in Ib. rusa.

Zubcov, Elena. Cum se imbolndveste un riu si cum mai poate fi el facut
bine: Nistru [Resursa electronica] : [interviu cu E. Zubcov, sefa Lab.
de Hidrobiologie si Ecotoxicologie, Acad. de Stiinte a Moldovei] /
realizat de Valentina Basiul // Radio Europa Libera. - 16 aug. 2015. -
URL: https://moldova.europalibera.org/a/27191574.html.

Zubcov, Elena. Proiectele de cercetare: examen de competentd si
profesionalism : [interviu cu E. Zubcov, sefa al Lab. Hidrobiologie si

-212 -



637.

638.

639.

640.

641.

642.

643.

Ecotoxicologie al Inst. de Zoologie al Acad. de Stiinte a Moldovei] /
interlocutor : Tatiana Rotaru // Moldova Suverana. — 2015. — 21 ian.

JIaxoBa, Vipuna. JKenujuna-yuénoiii. Kaxoii e¢ 06pa3 6 cospemerHoti
Hayke Monooevi? : [doctor habilitat Elena Zubcov] / Vipuna JIsxosa //
Egalitatea genului: stereotip si adevar. Istorii de viatd. - Ch.,
2014. - P. 14-25. — URL: http://old.media-azi.md/sites/default/files/
Egalitatea_genului_2014_CJLpdf.

3ybkosa, Enena. JKypran o ode u ee cywsnocmu /| Enena 3y6xosa,
Jlyunsa buneuxu // JKypnan o Boge. — 2012. — Nr 15. - P. 29-32.

3ybkoBa, Enena. IIpupoda He npoznemcs noo Hac [Resursa
electronicd] : [interviu] // Point.md. - 14 noiem. 2012. - URL: https://
point.md/ru/novosti/obschestvo/priroda-ne-prognetsya-pod-nas/.

Personalia

Zubcov Elena [Resursa electronica] : Profilul de brevet al persoanei //
AGEPI: Agentia de Stat pentru Proprietatea Intelectuald. —
Update: 01.12.2023. - URL: http://www.db.agepi.md/inventions/
Statsearch?name=ZUBCOV%20Elena.

Zubcov Elena [Resursa electronicd] : [Profilul de cercetator] //
ResearchGate. - Update: noiem. 2023. - URL: https://www.
researchgate.net/profile/Zubcov-Elena.

Zubcov Elena [Resursd electronica] : [Profilul de cercetator
include CV si Rapoarte de activitate, 2017-2022] // Academia de
Stiinte a Moldovei [Site]. - 2023. - URL: https://www.asm.md/
membru?id=82.

Tofan, Eugenia. Catastrofa de pe Nistru: Vocea savantului in salvarea
ecosistemului raului : [pe marginea lectiei publice cu tema ,,Studiul
stdrii ecologice a ecosistemului fluviului Nistru”, sustinuta de catre
Elena Zubcov, doctor habilitat in biologie, sefa Lab. Hidrobiologie
si Ecotoxicologie al Inst. de Zoologie] / Eugenia Tofan // Gazeta
Satelor. — 2021. - 26 febr. — URL: https://asm.md/catastrofa-de-pe-
nistru-vocea-savantului-salvarea-ecosistemului-raului-pe-agenda-
academiei-de.

-213-



644.

645.

646.

647.

648.

649.

650.

Presedintele Republicii Moldova. Decret privind conferirea de distinctii
de stat unor cadre didactice : Nr. 1291 din 04.10.2019 : [pentru munca
indelungata si prodigioasa in domeniul invatimintului universitar,
contributie substantiala la pregatirea specialistilor de inaltd calificare
si activitate metodica-stiintificd intensa, se confera: ... Ordinul ,,Gloria
Muncii” doamnei Elena Zubcov, et al.] // Monitorul Oficial al
Rep. Moldova. - 11.10.2019. - Nr 306-309. — Art. Nr. 443. - URL:
https://www.legis.md/cautare/getResults?doc_id=118082&lang=ro.

Ungureanu, Laurentia. Protectoarea apelor. Membrul corespondent al
ASM Elena Zubcov la 70 de ani | Laurentia Ungureanu, Ion Toderas //
Akademos. - 2019. — Nr 1. - P. 164-166.

Ungureanu, Laurentia. Membrul corespondent al ASM Elena Zubcov
la 70 de ani | Laurentia Ungureanu, Ion Toderas // Bul. Acad. de St.
a Moldovei. Stiintele vietii. — 2018. - Nr 3. - P. 190-95. - URL: https://
ibn.idsi.md/sites/default/files/imag_file/190-195_5.pdf.

Ungureanu, Laurentia. Scoala stiintificd a academicianului Ion
Toderas / Laurentia Ungureanu // Academician Ion Toderas :
Biobibliografie. - Ch., 2018. - P. 107-157. — (Despre E. Zubcov. -
P. 119-121). - URL: https://enciclopedia.asm.md/wp-content/
uploads/Acad._Ion _Toderas_Biobibliografie_.pdf.

Canter, Valeriu. Elena Zubcov intre activitatea stiintificd, de expertizd
si cea de stat : [sefa Lab. Hidrobiologie si Ecotoxicologie al Inst.
de Zoologie al Acad. de Stiinte a Moldovei la 65 de ani] / Valeriu
Canter // Moldova Suverand. — 2014. — 22 ian. — URL: https://
moldova-suverana.md/article/la-o-aniversare_4413 ; Saptamina. —
2014. - 24 ian. - P. 6; Lit. si arta. - 2014. - 23 ian. - P. 2.

Duca, Gheorghe. Profesorul Elena Zubcov la 65 de ani : [doctor
habilitat in biologie, cercetator, sefa al Lab. de Hidrobiologie si
Ecotoxicologie al Inst. de Zoologie al ASM] / Gheorghe Duca, Ion
Toderas, Laurentia Ungureanu // Bul. Acad. de Stiinte a Moldovei.
Stiintele vietii. - 2014. — Nr 1. - P. 186-189.

Puscasu, Madlena. Elena Zubcov /| Madlena Puscasu // Calendar
National 2014. — Ch., 2014. — P. 42-43.

-214 -



651.

652.

Recunostintd si omagiu unui biolog notoriu : [Elena Zubcov, prof.
cercetator, la 60 de ani de la nastere] / Ion Toderas, Laurentia
Ungureanu, Mircea Vicol [et al.] // Moldova Suverana. — 2009. —
16 ian. - P. 2.

Torina, E. Moldova - Ucraina: culturd acvaticd comund : [pe marginea
proiectului ,,Metode stiintifice eficiente de gestiune ecologica a
activitétilor piscicole”, coordonat de Elena Zubcov, colab. st. la Inst.
de Zoologie al ASM] / E. Torina // Capital. - 2004. - 10 iun. - P. 14.

-215-





