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B crarue [p]rBeAeHbI pe3ynbrarhr r4ccJreAoBasufi, a6uou.rqecKr,rx $anropon
cpeAbl oKa3bIBaIoqI4x Bo3AefrcTBIre Ha QopuuponaHue npoAyKrlr4oHHhrx
cBofrcrB BoAoroKoB nngosufi p. Bolrn a KacnuficKofo Mopr. B ycnonnxx
xpafrne HerIpoAonxLITeJIbHoro ronoBolbq coxpaHqercr eerpoSupoBaHr{e BoA,
orMeqeH pocr opraHl4t{ecKofo 3afpq3HeHua (no HeQreupo4yKTaM, SeHonarra,
necruqu4ana), I(oHueHTparIr,rH ocTaJrr,Hbrx ToKcr{KaHToB, B ocHoBHoM,
ocTaBiulrcb Ha ypoBHe cpeAHeMHof OJTeTHHX BeJrrrqrrH.

Knnueeue cJtoea: HI43oBLt p. Borru, rrrrponoruqecxufi pexrlM, rroJroBoAbe,
rHApoxHMl,Iqecxufr pexrdM, cror 6uoreHHbrx BerrlecrB, rroJrJrroTaHTbr.

BBENEHI,IE

Bo4uue 3KocLIcreMbI [peAcraBJrnor co6ofi yr3BnMbrfi gJreMeHT 6zoc$epu, rryrKo
pearupyroilILrir Ha pa3nvrrHble [porBneHHr aHTpo[oreHHoro lpecca, noropufi neus6exHo
Bo3Hr{Kaer rlpul KoMrIneKcHoM r,rcrroJrb3oBaHr.rr.r BoA. llpu erovr Hapyrlaercfl rrx c'rpyKTypa
n ycnoBl,It HopMaIIbHofo QynxqzouHpoBaHr{r sKocHcTeM, BeA)[qrre K cHr,DKeHrrro

6uonornqecrofi [poAyKTr.rBHocrr,r BoAHbrx o6terron, B ToM qr,rcJre 14

prr6onpo4yxrrrBHocrn.

Husoers p. Bonrn - yHnKturbHar B 3KoJIorLrqecKoM orHo[reHI4I4 3Kocl,IcreMa, rAe
rlpotBntrcTct Bce ecrecTBeHHbre (xole6aHur KJrHMaTHqecKr,rx lapaMerpoB vt Ap.)
v aHTpoloreHHble I43MeHeHrrs (pa:nrarlre npoMbrrrrneHHocrr.r Ha no4oc6ope,
TpaHcrpaHr.rrrHbre nocryrrneHrar) crora r.r KaqecrBa per{Hbx BoA 6acceilHa. BonxcKlrfi croK,
foAoBofi o6rena Koroporo cocraBJrrer oKoJro 80o% nonepxHocrHoro croKa B Mope, urpaer
pellarcqlTo ponb B Qoprvrlrpona]F'nv T4hpoJrofHrrecKofo, fr.rApoxHMr.rlrecKoro pexvMa v
6vlonoruqecrofi [poAyKTI{BHocrrr, KaK ceBepHofi .racrr.{ Mopr, TaK v Bcero Kacnn-f,
(Karynun v Ap.,2007).

I{elenurrau rrccJreAoBaHvrsMvt rBJunocb rr3} reHr,re [pocrpaHcrBeHHo-BpeMeHHbrx
uapuaryuit fl4ApoJlofo-fl4Apoxt4Mr4qecKrrx r.r gKoJroro-ToKclrKoJroruqecKHx flapaMerpoB B

HI{3oBbtx p. Borna, BJII,ItIoilIVx Ha ycnoBr.rr $oprrauponaurar pu6HHx 3arracoB
B orro-Kacnufi cxoro 1accefisa.

MATEPT4AJIbT 14 METOAbT r4C CJIEAOB AHr4rz

flp" BbIrIoJrHeHr{I,I rl4Aponoro-rrrApoxr{Mr4qecKr.rx uccre1oeanuir Bo BpeMt
KoMrrJreKcHbIX oKcrreAuquit, opr-aHz3oBaHHbrx Ofyn <KacnHZPX)), B KopeHHoM pycne r4

BoAoroKax AeJIbrbI p. Borru ilpoBoAr{nrrcb r,r3MepeHr.rs reMrreparypbr BoAbr,
pacTBopeHHoro B BoAe Kr{cnopoAa, onpeAeneHuq B3BerxeHHbrx HaHocoB, MHHepanbHbrx

Sop* I{ BturoBoro Soc$opa, auuoHxfiHoro, HrrrprrrHoro, Hr4TparHoro r{ BaJroBoro a3ora,
KpeMHeKI4cJIorbI, 6uxporuarrrofi v nepMaHraHarHofi oKr4cJrreMocrr,r, opraHur{ecKoro
BeulecrBa, xnopoSznJloB ((a)), {<b>>, <<c)>, SeoSHruHa r4 KaporrrHot4AoB. Orpe4eneHze
ypoBHt 3arpt3HeHnt no4nofi cpeAbr rrpoBoAr4nr4 rro cneAyroqr4M rroKa3areJrf,M:
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oKcrparrpyeMbrM ueSrxnrlu yrJreBoAopoAaM (3Hy), coeAIaHeHutM $enona;
xnopopfaHr.rlrecKr4M rrecrr4rlr.rAarvr (XO[I), TqxerbrM MerzurJraM (TM). Or6op, rroAroroBKa u
xuuuqecxufi aHurr43 upo6 peunofi BoAbr vt AoHHbIx ornoxeuufi BblrlorH.flrct B

cooTBgTcTBr,rr4 c HopMaTr,rBHbrMr.r AoKyMeHTaMr.r vt MeToALIqecKvIMvI pyKoBoAcTBAMVI

(I,lHcrpyrqrc ro c6opy. ..,2011).
PE3YII bTATbI I4C CJIEN OBAHI4I4

Oco6ennocrlr rprApoJrornqecKoro pexr4Ma w o6r,ev' croKa p. Bolrn Bo MHoroM

flpeAonpeAeJrrror e$$errunnocrb ecrecrBeHHofo Boclpol,I3BoAcrBa pu6Hrx pecypcoB,

r.e. SopunpoBaHr,re 3arracoB nau6onee rIeHHbD( BrrAoB pu6 (ocvrpoBble, no6ra, casan,
cy,qaK, neq r4 4p.) Bonro-Kacnnficxoro 6accefiHa s pemarcrqefi crenenu onpeAeJrterct
ycnoBlrrMpr o6soAHeHr,u Hepecrr4Jrr4rq B neprroA BeceHHero nonoBoAbt (anpenr-nrour),
o6rerraarrau u cpoKaMlr noAar{r4 BoAbr Hg Borxcro-Kaucxoro KacKaAa BoAoxpaHllnurq
B AeJrbry Borru ra Bonro-Axry6vlncryro nofirr,ry (KaryHnu ra Ap.,1977).

B pe3yJrbrare HeyAoBnerBopr{TeJrbHoro o6soAHeHus Hepecrlrnr,lul, ycnoBl.rq

ecrecrBeHHoro Bocilpou3BoAcrBa pu6Hrrx pecypcoB B HLI3oBbtx p. Bonrlr s 201I r. 6ruu
rpafiue Hey,uoBnerBopr4TenbHbrMrl, KaK .z lpeA[recrByroque urecrb ner. O6teM croxa
sa II rnapraJl cocraBr,rJr Bcero 77,2 xwr', a lpoAonxr,rreJrbHocrb rroJroBoArr - 38 cyr.,
qro coorBercrBeHHo Ha 58 KM' u 1,5 uec. MeHbIIre, qeM B ycJroBrtflx ecrecrseuuofi
BoAHocrr,r peru (ra6l. l).
Ta6rnua 1. fNgponornr{ecKr,re xapaKTepncrnKr4 rroJroBoAufi e AeJrbre p. Bolrn.
Table 1. Hydrological parameters of floods in the Volga River delta.

Xaparrepr.rcrrarra fo4rr, nepuoAbr Jrer
201'l 2010 2009 t959-2010 r 930- | 955

fiara uauata tlonoBoabfl 1.05 3.05 26.04 27.04 27.04
Orrrlerxa MaKct, MiurbHoro ),?oBHq no

n/n AcrpaxaHu, cru
536/235 557 /256 ss0/249 562/361 s86/28s

lara nacrynJreH r,rr MaKct{MiuIbHoFo
ypoBHt r8.05 t7-19.05 12.05 23-2s.05 07-09.06

lara orouvaHl4r noJroBonbt 7.06 17.06 14.06 2t.06 t9.01
llpoAo,rxurelsuocru nonoBoAbr, cyr. 38 46 50 60 84

Crox p. Bonru ra Il xaapran, xn,tr 77.2 91 ,0 92,6 105,6 135,4
Enonpoayrurounr'il cto[ xn 

-
495 64.1 73.6 89,2 r 30,0

Buonpo4yrqzoHnrrfi croK (49,5 xnr3; n arrpeJre-nroHe B nepproA o6no4neuur
Hepecrl'InH4 pu6 cocraBI4JI ToJIbKo 38Yo or 6uoru4pororHqecxofi orrrrlMrurbHofi uopuu
(130 xrra3) u 56% cr MrrHr.rMiurbuo Heo6xoAr4Moro o6leua BoAbr An, o6ecneqeur.rs
noJryrreHur xzsuecrofixofi uolo4rE prr6.

3aperylupoBaHile croKa p. Bonrz KacKaAoM BoAoxpaHr{nuq rrp'Beno K
HapylrreHwo rI4IpOJIOrUqecKofo pexr.rMa Hr.DKHefo reqeHr4r 14 Aenbrbr. yuenruzncs
ro4onofi croK, rr llpoH3oruno BHyrpuroAoBoe ero [epepacnpeAeneHr,re. 3naqurensno
coKparl'Inacb BOAHOCTb B nepuoA BeceHHefo rroJroBoAbr, r{ [oBbrc[Jrct croK B 3r4MHr4e
Mecruhr (KaryuuH, il Ip.,2001).

B 20Il r. prr6oxos-f,fictneuHoe rronoBoAbe B AeJrbre Bonrn Harrrurocb n nepnofr
AeKaAe naar (l naar). HepecroBble reMreparypbr rrl- paHHeHepecryroilrr4x pn6 (cy4ar,
no6na) 6sutu AocrHI-HyrhI B KoHIre III aexa.qu ar,perfl,, *o.au saJrurue Hepecrr.rnurrl arr4xpu6 eqe He npol{3omlo. B grlrx ycnonuax prr6a Hepecrr4nacb He n cnoficrneHHhrx 11o
sKoJrorI4I4 3TI'IM pu6ana 6r'rotonax, c rraa-uofi eSserrunuocrbro raKoro Hepecra.
Maxcutua-nHGrfi )poBeHb rIoJIoBoAbs saSuxcuposau 18 .,,l,ias. vt cocraBr.rJr y Ac,rpaxaHn
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536 crra, rrro Ha 21 14 26 cM Hr,rxe cpeAHefi BeJrvqr4Hbr rrpomnoro foAa r4 rrepr4oAa

3aperynIlpoBaHHofo cToKa. flocle [poxo)KAeHr4r rrr.rKa rroJroBoAb.f,, B TeqeHr4e

rrocneAylorqefi HeAenI4 ypoBeHb BoAbr pe3Ko clHvtsvtrrcfl Ha 20 cM, qro rrpr{Beno K orroKy
BOAbI C IIOJIOeB v COOTBeTCTBeHHO COKpanIeHpilO [nOnIaAr4 3turrrTbrx HepecTr4nr{q
(no cpanHeHulo c 2010 r. s I,3 paza, a c 1930-1955 rr. n 1,9 pa3a). Otrocuremno
nporrnoro ro4a psr6oxogrficreeHHoe rronoBoAbe 3aBepilrr{Jrocb paHblre Ha 10 AHefi

- 7 utouq.3r<crpenranbHo Hr,r3Koe no o6seMy lr [poAoJDrnreJrbHocrv noJroBoAbe xpafiHe
HerarLIBHo cKa3ilJlocb Ha Boclpor43BoAcrBe pu6uux 3arracoB u SopuupoBaHrrn xoprraonofi
6asr,t qeuublx rrpoMblcJloBbrx pu6 Bonro-Kacntrq. Moxuo oxr4Aarb, qro irprcJreHHocrb

noroneuufi ocHoBHbrx rrpoMbrcnoBbrx BprAoB pu6 n 2011 r. 6y4er Haxo.qrlTbcq Ha ypoBHe

caMbD( 3KcrpeMiurbHo MturoBoAHbrx ler (1984 ra 2006 rr.).
OoprranponaHr{e rr{ApoxnMr{qecKoro pe)KLrMa Aenbrbr Bonru [poucxoAr,rJro Ha $one

pa3Brrtrrr coBpeMeHHbIX SKocvcreMHhrx npoqeccoB, o6yclonJreHHhrx rrocryrrneHueM B

Hr,r3oBbr Bonrv rroBbrilreHHbrx KoHrleHrpaqzfi 6uorenunx BerrlecrB.

K naxHefiureuy $axropy, Bnr,r.f,roilIeMy Ha Susuuecxrae, xvMr,rqecKr4e vI

6uonornqecKue rrpoqeccbr, rrporeKaroqrre B BoAoeMe, cffHocvtrcfl. TeMrreparypa BoA],I,

or Koroporo B 3naqrarelr,Hofi Mepe 3aBlrcrr KzcJropo4Hufi pelKI,IM vt vrHTeHcvtBHocrb

llpoqeccoB caMoorrr4uleHld'fl .

Cpannunan cpeAHIoIo reMrepaTypy BoAbI 3a IIepBbIe 10 JIer XXI B.

co cpeAHeMHofoJrsrHr.rM rrepr4oAou 1960-2010 rr., cneAyer orMsrLtrb, rrro B pe3ynbrare

uo6altuoro florerreHnq KJrr{Mara, B Hr43oBbffx p. Bolrv flpol43olxno yBenur{eHl4e

cpeAHeroAoBoro 3HaqeHr{r Ha 0,5"C 14 cpeAHeMectqHblx BeJII,IqvH na 0,1-1,OoC. B 20II r.
rroBbrlreHHHfi reurosanac peqHbrx BoA B Harluule 3vMbI (4,0"C 4exa6ps), srrcoKlafi nporpeB

s rsrur.rfi ileprroA (24-25"C) 14 coxpaHenue 6raronputrHblx reMrleparypHmx yclonnfi n

Hatrare cenrx6pt (20-22'C) cnoco6crnoBaJrn aKTr,rBr43arlupr IIpoAyKIII{oHHhx rlpolleccoB B

IleJlbre Bolru B TerIeHI4e Bcero BereraqlloHHoro nepuoAa'

Beluqnsa KoHIIeHTpaIIuII I{oHoB BoAopoAa (pH) I4MeeT 6olguoe 3HaqeHI{e AJII

xr4MrrrrecKux u luolotru{ecKux flpoqeccoB, tlpoxoAqlqt4x B rIplIpoAHbIx BoAax' a raK )Ke

BJrr,rreT Ha rlpoqeccu rpancSopMalll4ll pa3nutlHblx 6noreunbx gJIeMeHToB' I'tsMeHteT

TOKcrrqHOcTb 3arpq3Hqr6nll4x B9III9CTB. florasare;1ll aKTLIBHOfi pearquu soAuofi cpeAbl

(pH) naxo;tvfivrcb B LIHTepBane 7,94-8,46. VeeIIa'IeH1Ie 3Haqenufi pH oT 3I'IMbI K JIeTy'

C COxpaHeHUeM BbIcOKI4x IIoKa3aTeJIefi s OCeuHufi nepnOA CBuAeTenbCTByeT O BrICOKOM

ypOBHe pA3BvtTvtfl tIpOAyKIIuoHHbIx [pOqeCcOB s BOIre B TeIIeHI4e Bcero BeIeTaUI{OHHOIO

,rip"oau. B nocleanve roAbr Ha6rroAaercq reHAeHIIIds K cHI,DKeHrrIo KoHIIeHTpaIIufi ronos

"oaopoau 
snuofi, qTo orpDKaer ycr4JreHr.re oKr.rcJII{TeJIbHO-BOCCTaHoBI',ITeJIbHbIx rlpoqeccoB

B STOT IIepnoA B HI4)KHI,IX BOAoxpaHI'InuqaX BonXgrO-KauCxoro KacKaAa'

cBr.rAeTenbcTByIOUee o IIOBbIUIeHIIU ypoBHt Ml{Hepanvrca\ilu oplaHl4qecKofo BeulecTBa I'I

TeM CaMbrM yBennqeHr're ilocTylneHr4q Mr.rHepiulbHbrx Qopt 6uorennrx BeIrIecTB.

Ha tfoue lrureHcuQ v;r;ar\v17 [poAyKIlI{oHHbIX 11poqeccoB' Kl4cJlopoAsrtfi pexl'IM

KOpeHHOfO pycna Bolrn r4 BOAOTOKO" A.nbtu, s 2011 r. s AHeBHOe BpeMt cyror 6un

yAoBnerBopr,rrenbHbrM, npeBbrcr.{B cpeAHeMHofoJlerHloro BeJII4rrr4Hy Hal% (2000-2010 rr')'

A6coruorsoe coAepxaHr4e Kr4CnOpOAa xapaKTepu3oBuulocb OTHOCLITeJIbHO BbICOKI',IMI{

BeJrrrrrr4HaMu (g,24-i4.91 rr,rrln). flo cpaeneHr4ro c [peAbrAyIrI]IMI,I foAaMI'I' JreroM 2011 r'

ne Ha6mOAanocb yXyAIIIeHI{s KLIcnopoAHorO peXI'IMa B KynTf{H}'Ix 3oHax OTMoJIOTo

ycTbeBofo rpocTpaHcTBa p. Bolru. Hau6onee HI43KpIe KOHIIeHTpaUUI{ KI4CnOpOAa

i5,61-6,92 urTn) orMer{eHbl oceHbro (n ceurr6pe) n npe4yrpeHH}Ie qacbl B :a6poeounov
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rrpocrpaHcrBe Bonro-Kacnuicxoro (BKK) v Bensucxoro KaHaIIoB. llpu oroM

orHocr4TeJrbHoe coAepx(aHr{e Kr,rcnopoAa, Koropoe flBIrfl.grcfl 6oree nu$oprvrarllBHblM

rroKa3areJreu 6uonorr4qecKr,rx ilpoqeccoB B peKe, He cHrDxaJrocb B rIepLIoA oceHHeto

orMr4paHr4r $raroulaHKToHa tl srrcmefi noAsofi pacrLrrenbHocrl,I HI,IXe 7lYo, uro ue

AonxHo 6nlo Jrr,rMurLrpoBarb HarynbHbre vrnrpar\vu npoMblcnonstx prt6 B AeJrbre Bonrz.

BuoreHHaq cocraBJurroura.s fr{Apoxr4MnqecKoro cocTotHptt BoAoeMa

xapaKTepr..r3oBaJracb BbrcoKrrMr,r KoHrleHTparlvrtupr tILITareJIbHhIx BeIIIecre. Co4ep)I(aHI4e

Mr,rHepaJrbHoro QocSopa v3MeHrJrocr or 38 Ao I44 naxr/rt, MVHepaJIbHoro a3ora -
or 420 ao 811 nrrrh, KpeMHeKr{cJrorbr - or 2 018 ao 4 355 urrh, qro onpeAeJluno

6laronpnmHbre ycnoBns AIrs. Bererarlur4 $urouraHKToHa - npoAylflIuonuofi ocHoBbI AJUI

p a3Bvrvrfl rr ocn eAylo rqux rp oSuqecKl,Ix 3 B eHb eB.

flosrrmeHHbre KoHrleHTpaqr4lr 6proreunrrx Berrlecrs Ha6rloAaJrvtcb He roJIbKo B
xoiroAHoe BpeMs ro4a (:nrraa, ocenr), Ho r{ Ha IruKe rloJroBoAbq, KorAa rlpol4cxo.quno

r.rHTeHcr4BHOe ilepeMerxHBaHr4e peqHblx BoA vt nocTyIIneHI,Ie H3 BOAOXpaHTTII4III BOA

6onorsoro reHe3r,rca. Konqenrpaquu $oc$aron BapbrlpoBanl{ or 85 Ao 144 uxth,
Hr,rrparHofo a3ora (npeo6na4aloilIero cpeALI MI,IHepiLJIbHbIX $opr"r a:ora)

- or 406 go 703 naxrh. B sHaqurerrbHoM Korrr{qecrBe (168-225 urr/n) s norxcxofi
noge saQuKcI{poBaH auuouIEfi urrfi a^:or.

Cpe4nxx KoHrleHrpaqlrrr (88 rvrrr/rl) MlrHepanbHoro $ocrfopa B p. Bonre
y r. AcrpaxaHu HaxoAr{Jracb Ha ypoBHe froKa3areJrefi npe4uAyrlll4x ner, npeBbIcLIB

MHororerHroro BenvqI,IHy (1971-1977 rr.) 3a repnoA ronoBoAbq B 6,3 Pa.:,d,
qro cBnAerenbcrByer o6 ycureuru rpoqeccon :nrpo$I,IKaIIvu (pnc. 1).

2010 2011

lr0A lnonoaogbe

Puc. 1. MuorolerHqr AHHaMHKa coAeplr€Hr4r MnHepaJrbHoro QocQopa e p. Borre, unrh.
Fig. 1. Long-term dynamics of the content of mineral phosphorus in the Volga River, pgl1.

Cogepxanue Mr.rHepanbHofo a3ora (596 uxr/n) He3Haqr,rreJrbHo rrpeBblcl,tJro

loKa3areJrr,r rpeAbrryrlero foAa, B pe3ynbrare yBenfiqeHrdfl KoHrleHTpalrufi scex $oprtr
a3ora. Coxpauruacb reuAeHrrur K cHr,rxeHr,rro (c 88 ao 68%) rporleHrHoro coAepxaHut
Hr.rrparHoro a3ora Lr IroBbrlrreHrdro AoJreBoro coAepxaHl{-r auuonptfiHoro a3ora
(c 11 lo 27o/o) vr Hvrrpu"r*oro a3ora (c 1 ao 5oh), cvugerenbcrByroulee o6 ycvnell'nvr
uepBurrHbrx npoAyKrlr4oHHbrx llpoqeccoB, a TaK](e pa3no)rceHr4t4 opfaHr,rqecKofo BerrlecrBa.

Marcuuyu coAep)r(aHr{q aMN,roHafiHoro a3ora B BoAc[oKax Aenbrbr rlpuxoAl{ncfl Ha

Jrero - uepr{oA MaKcr,rMiurbHoro pa3Brrrprr opranv.recrofr }o,r3Hr4 B BoAoeMe, KorAa ero
KoHueHTpaqvru ilo cpaBHeHvro c secuofi Wenwryrnvrcr 6onee qeM B 1,5 pa^:a, AocrHrHyB
oqeHb sHcorofi BeJruqr{Hbr (225 urr/n). Aorrx auuonufinoro a3ora B cocraBe
Mr.{HepanbHrrx Sopu Bo3pocna c 29 ao 38%. MsoroJrerHr.re r,r3MeHeH[q MHHepaJIbHbIX

Qopr"r a3ora cBzAereJrbcrByror o6 ycanenuu [poAyKrlrroHHbrx ilpoqeccoB B Hr4]r(HeM

1971-n 197&90 1991-99 2000-08
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PbIJII4HA O.H. u ap.

Ter{eHLIH Bolru H TeM caMbIM yBenr,rqeH[v aMMoHr.rfiHoro lroHa. Tar, n 1990-e rr. ero Aont
cocraBJItJIa llyo, x 201 1 r. 4ocrrzruyn 27oh, r.e. Ha Qoue yclarenvfl norpe6neuurfi Hvrrpar-
noua QlrrorIJIaHKToHoM, coAepxaHve aMMonrnfisoro LroHa Bo3pocno B 2,7 pasa.

Heo6xo4vtMo orMernrb, qro Ha coBpeMeHHoM grarre r4ccneAoBauufi coxpauqerct
TeHAeHIII{I K ycI,IneHI,Irc npoqeccoB, BeAyulr{x K 3BTpo$uraquz ocHoBHbrx BoAoroKoB

Aenbrbl. llo cogeplxaHl4lo ocHoBHbrx 6noresHrrx BerrlecrB (nulparuuit u nur:purnrrfi
asor) BoJIxcKLIe BoAbI coorBercrBoBturu enrpoQurru Becb Bererarlaonnufi nepraoA
(ra6t.2).

Ta6;ruqa 2. CpegueroAoBaq KoHueHrpaunq 6IaoreHHsrx BeulecrB p. Bolre.
Table 2. Average annual concentration of biogenic substances in the Volga River.

flepuo4sr, rogsr NO2, rurr-/,'r NOq, urr/,'r OB. ur/,r
1971-1977 6 72 l5
I 978- l 990 ., 93 24
1991-1999 0 212 t7
2000-2008 6 553 22

2009 5 460 3l
2010 20 401 29
20tl .., A 416 )+

B 20ll f. B cocraBe BuLIIoBbrx r<ouqeurpaquft $ocQopa 14 a3cra Ha Bcex
I4ccneAyeMbx BoAoroKax AeJrbrbr rrpeo6naAiura opraHzqecKar Sopiraa, qro
cBrlAerenbcrByeT o upeo6na4aHr,ru [poAyKrlr{oHHbrx flpoqeccoB HaA AecrpyKrlr{oHHbrMrr.

Co4epxaHue opraHllqecKor-o Qoc$opa ocraBanocb Ha BbrcoKoM ypoBHe
(I76-270 MKr/n) v npeo6naAarro B cocraBe BiuroBoro Soc$opa (ao 84%)
HaA uuuepa"nsuofi cocraerxroulefi. flosbrilreHHrrNr ypoBHeM ero coAepxaHr4q
xapaKrepr,r3oBaJrcr sorxcxufi croK B crBope n/n Acrpaxaus (puc.2).

r Popr ,Popr Pr,lsu

6)
coAep)KaHHq opfaHhqecKoro tpocQopa (a) H coorHorreHHe

content of organic phosphorus (a) and relationship between
its forms (b), pgfl,%.

Ha BbIcoKoM )4)oBHe coxpaHr4nr4cb KoHrleHTpaur4r.r KpeMHeKr,rcJrorbr,

opraHllqecKoro u B3BeIrIeHHoro BerrlecrBa. Bonee r,rHTeHcr4BHo npoqecc 6no4ecrpyxqrau
AuaroMoBofo QnroulauKToHa rrpor4cxoArrn s Hr,rxHefi 3oHe Kr.rponcroro KaHaJra,

fAe coAepxaHrre KpeMHr4fl n cenrr6pe Aocrrarano 3 94I MKr/n. KoHueurpaqus
B3BerrreHHoro Belrlecrsa xore6anacb or 14 lo 72 vrlry c $oprrnpoBaHr4eM rroBbrrrreHHbrx

sHaqeHzft B [onoBoAse (56-72 urh) r4 B rrepr4oA MaccoBoro rlBereHrlrr BoAbr JreroM, KorAa

100
150

100

a)

Pnc. 2. Mnoro:rernqq AHHaMHKa

$opu $oc$opa (6), vxrlst,%o.
Fig. 2. Long-term dynamics of the
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co.qeplKaHr4e B3BerrreHHoro BeqecrBa, 3a cqer opraHl4qecKofi Qpaxquu, Aocrurano
MaKcr4MrurbHbrx suaqenufi (46-62l,rrln). ,{o :aperynupoBaHlls p. Bonru, B ecrecrBeHHbx
ycnoBrrrx raxofi 3aKoHoMepHocrr.r se ua6moAanocb. Cror B3BeIrreHHoro BeIIIecrBa 3a

ilepr4oA nonoBoAbr cocraBlrJr 4,4 lalltu. T, rrpeBbrrrra;r ypoBeHb rlpeAblnytqero foAa rr

BeJrruprHy 2000-2008 rr. (3,3 rr,rnn. r).
Cogepxanue opraHr,rqecKoro BeulecrBa (OB) n reqeHlle roAa rarc(e I,I3MeruIJIocb B

rrr{poKr4x rrpeAenax or 2I rc 62 ur/n. MarcnMilrlbHble KoHIIeHTparyuw (57-62 v.rln)
Bo nropofi rroJroBuHe nsra 6ruru o6ycroueHu arctusuza\ueia rpoqeccoB
uonoo6pasoBaHr4r opraHr4qecKoro Bexlecrea. B rocJIeAHI4e 2 roga, na $oHe ycznennfl
repBurrHbrx npoAyKrlr,roHHbrx [poqeccoB, coAep]I(aHue OB n p. Bonre y r. Acrpaxauu
e rerHrafi repr{oA 6ruo sKcrpeManbHo Bbrcoruu (49-51 rvr/n), s 2 paza rpeBhlllrat
cpeAHeMHoronerHrolo BenvquHy (25 urh).

Hecrr,rorpr Ha yrv{eHbrrreHr.{e BoAHocrr.r, B 20ll r. 3a foA B ceBepHyrc rracrb

Kacnuficroro Mopr co croKoM Bonru nocryrrrlno 48 rrrc. r Soc$opa,443 ruc. T - zrora,
636 ruc. T - KpeMHr4r, lrro orrpeAenuno xopomyro o6ecueqenHocrb $zrounauKToHa
6uoreHnrrMlr BeulecrBaMr4 (ra6r. 3).

Ta6;luqa 3. MHorolerHfls AHHaMHKa croKa 6uorenHrrx Beu1ecrB (ruc. r) u opraHuqecKofo BeilIecrBa
(rr,rrH. r) n CenepHr,rfi Kacnufi 3a roA.
Table 3. Long-term dynamics of the runoff of biogenic substances (thousand tons) and organic matter
(million tons) in the Northern Caspian within a year.

Ilepuogu,
roAbr

Po+
TbIC. T

Popr.
Tbtc. T

NH4
TbIC. T

NO:
TbIC. T

Nopr.
TbIC. T

Si
TbIC. T

OB
MJIH. T.

BB
MJIH. T

N/P

1 990- I 999 19,9 14"3 19.6 214 236 584 5? 7.1 t2
2000-2008 17,3 16,0 19.4 138 200 593 5.0 5.3 9

2009 20.7 29.5 27.1 106 328 574 7,0 6,7 7

2010 17,7 31,7 29.1 77 3r0 606 6,8 6.2 7

20t1 17.8 30.2 )g) 87 322 363 6,6 7.7 7

Crox Mr.rHepaJrbHofo a3crra ocraBaJlcr Ha HH3KoM ]poBHe, r{To cBnAereJrbcrByer o

Bo3pacraHl.ru rrorpe6JreHr,rr a3ora r4, KaK cJIeAcrBLre, yBeJrlrqeHrre JrerKo oKktcJrreMofi

opraH[Kr.r, rrro AoJDKHo 6naronpurrrcrBoBarb pa3Brrrl4to TIJIaHKToHa n Cenepuou Kacnuz u
yn) rureHr4ro ycloeufi Haryna uono4z pn6.

CneAosareJrbHo, Anr rrocneAHux Jrer xapaKTepHa ycroit'rusafl. HanpaBJleHHocrb K

coxpaHeHr,rro BbrcoKoro coAepxaHus B eorxcnofi BoAe MlrHepilnbHoro $oc$opa Ha $oHe
6onee cta6oir rroJroxr,rrenruofi TeHAeHrIHr.r K yBeJrr{qeHr4ro MzHepaJrbHoro asora.
Bennquna orHorrreHlrg N:Pruus .4e$opMupyercq B cropoHy cra6unruoro yMeHbrrrenns..

3ro nnnrocrptrpyer ycuneHr.re 3BTpo$uKarlvrv\ a raK)r(e, Bo3Mor(Ho, KaqecrBeHHbre I.t

KoJrr{qecrBeHHbre r,r3MeHeHns B cocraBe peqHofo SraronrauKToHa B ycnoBprrx

Soprrauponauux 6oree 6raronpuarHofi o6craHosKu rrrfl pa3avrrtrfl Ar.raroMoBofo vr

3eJreHoro KoMrrneKca BoAopocJreil. fitx coeAlrHeHr4fi runuepa-ubHoro a3ora coxpaHr4nacb

TeHAeHrIur K CHlrlKeHr4rc nporleHTHofo coAep)KaHvfl, HHTpaToB r4 yBenr4qeHl4ro AoJrgBoro
coAepxcaHr{Jr auuonufisofi cocrasn*oulefi. B cocrane BilroBbrx $opr Qoc$opa u a3ora B

BoAoroKax Aenbrbr B TerreHr4e Bcero Ha6mogaeuoro ilepuoAa npeo6nagzura ux
opraHruecrax $oprvra.

I4sMenqzsocm coAepxaHrr;r xnopoQurua cBq3aHa c cesoHHofi cyr<qeccuefi

AoMrdHr,rpyrouux Br4AoB B $raronnauKToHe vr oilpeAeJulercq qenofi coBoKynHocrblo

Sarropoe, eaxHefimzNr pr3 KoropbD( flBlrflsrcs reMneparypa BoAbr. VseruqeHue
KoHrlerrlparluil e sorxcrofi noAe o6sr.{uo ilpoucxoArrr B Tperbefi AexaAe alpenr nprr
lporpeBaHr,rr{ BoAHbrx Macc Ao 8-120C. Cneayrouraft rrr4K Bo3pacraHr4s BeJrr.rqr,rH
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xnopo$HnJla ((a) - Ao 14,0 MKr/n Sraxcrapyerc.f, Bo BTopofi rroJroBilHe Mar c HacryrrneHr4eM
L{HTeHCLIBHO|O rlporpeBa BOAHbTX MaCC. Han6OlrUrue KOHqeHTparIUUt SUTOIUTTUeHTOB
orMer{alorcs B rerHl4fi neprao4, B rrepr{oA aKTr4BHofi Beferarluu SnronlaHKToHa (ra6n. 4).

Ta6rnqa 4. MHoronerHqq AHHaMr,rKa coAep)KaHr4q xnopoQulna (a>> B p. Bo.lre, umh.
Table 4. Long-term dynamics of the content of chlorophyll <a> in the Volga River, pgll.

IIeprao4 nccre4oeauufi 3raua BecHa JIero OceHs
r 995-2000 0,3 1,0 5) 1,8

2001-2008 0,3 )R qi )7
2009 0, 1 2,6 2,0
2010 0.1 1.9 5.7 )rL

201 I 0,2 4,4 5,9 ))
Co4epxaurle xnopo$LrJrJra ((a) MaKcrrMiurbHo B Haqiure uroHq r4 B aBrycre -

Ao 11 ,0-24,0 MKI'/I. Or o6rqero KoJlrrqecrBa $nronlrrMeHToB oH cocraBJu{l - 80%o. B sror
[epl4oA MaccoBo pa3BI4BaIoTcr CUHe-3eJreHbre BoAopocnn, Koropbre cnoco6cTByroT
(IBeTeHrrIO)) BOAbI, rtTO CBuAeTenbCTByer 06 sBTpoSraponanzu oTAenr,Hbrx r{acrKoB peKV.
Oceuuo, or ceHTt6pt K Hoq6plo B KaqecrBeHHoM cocraBe SxronnrueHToB rrpor4cxoAr.rno
yMeHLureHI4e AOII{ Xnopoo[nna ((a) - rc 40%o v Bo3pacTaHr,re Aonr{ xJropoor4Dra
(b)) I4 ((c)) - Ao 30oA, rrro o6yc[oBneHo cMeHofi AoMr4Hrrpyrorrlrrx Br.rAoB n SNroruraHKToHe.

BoAoror<z .qeJlbrbl Bonrra B nerHufi [eprroA coxpaHrror craryc BbrcoKo
gBTpo$IapoBaHHbIx BoA. B locneAHr.re roAbr orMeqeHbr rroBhrrrreHHhre KoHrIeHTpa\uu
xnopoounna ((a)>, xapaKTepHbre [nfl nepuoAoB (IIBereHr,I') BoAbr, npu MaccoBoM
pa3Bvrrpru cl4He-3eneHblx BoAopocnefi. Brrcorue 3Har{eHHfl SnronurrueHToB s 20ll r. ua
Bonro-Kacnuficxonr (4o 60,7 vrxr/n) u Bernncrovr (4o 36,2 rr,lxr/n) KaHiurax 6turu
3aQ[rKclrpoBaHbl y)Ke B Mae. OceHbro npoucxoAr,rr cHrrxeHr4e, rro cpaBHeHrlro c JrerHr4Mr.r

3HaqeHr4-sMu, KoJrr4qecrBeHHbrx nora:arelefi snronr,rrrraeHToB vr r,r3MeHrgrc.f,

ra.recrneuHrrfi cocraB QuronnrveHToB. B ceHrx6pe B vrx cocraBe AoMr.rHlrpyer
xnopo0r4nJl ((a)), B oKTq6pe Bo3pacraer Aoiur xnopo@runon <b> u (c)), rrro cBr3aHo c
pa3Br4TV eM 3eneHof o r.r Ar,r aroMon oro Q urolJraH KToHa.

B MHoroJIerHeM lrnaHe orMeqeHa reHAeHrlr{r Bo3pacraHlrr BeJrr4qr.rH

SurolzrrueHToB B Mae. B nepuo4 nonoBoAbr, frpv LrHTeHcr.rBHoM nepeMefirvtBaHvrvr BoA,
coAep)KaHr{e 6uoreusbrx BerqecTB ocTaeTcr Ha BbrcoKoM ypoBHe, rrro ciloco6crnyer
aKTLTBHOMy yCI{neHr{}O sOrOCUUrerr,rtrecKofi AerreJrbHocTpr or,rTolJraHKToHa B HH3oBb.f,x

p. Bonru.

Cnegyer orMerr4Tb, r{To B rlenoM [ns pa3Bllnprr @uronurMeHToB 6rrru xapaKTepHbr

rroHrDKeHHbrfi ypoBeHs QorocuHTe3a B 3r{MHr{fi flepuoA, froBbrrrreHHaq r4HTeHcr4BHocTb

IIpOAyKUHOHHbIX IIpOUeCCOB B nepUOA rrOnOBOAbr r4 JreTHrOrO Me)KeHb C He3HaqrrTeJrbHbrM

c HrDKeHr,reM oceHF, ro KoJrr{qe cTBeHHbrx rroKa3 aTeJrefi xnop oQr.rJrJroB.

Hapx4y c ocnoBHbrMlr rt4ApoxuMr{qecKuMu [oKa3arersMr4, 3KoJroro-
ToKcr,{KoJrorrrqecKoe cocroflHlle no4nofi cpeAbr 6oree AerilnbHo xapaKTepr,r3yror AaHHbre
o coAeplKaHwr 3afpfl3Hlrorrlr4x BeruecrB.

MnororerHlae rone6aHvr ypoBHr coAepxaHvs,3arpfl3Hrroqr4x BerrlecrB orpa)Karor
urupoxnfr crreKTp ecrecrBeHHbx r4 aHTpolofeHHbx rrpoqeccoB, rrpor4cxoAf,r{ux He roJrbKo
e caN{ofi p. Bolre u Ha ee nogoc6ope, Ho r{ AaneKo 3a r4x ilpeAenaMr,r.

B naexroAoeofi AlzHaMLIKe coAeplr(aHvq yueBoAopoAoB B AeJrbre pern Borrla, fAe
ex(efoAHo $oprur,rpyercr B ycnoBr,rqx ecrecrBeHHoro Boc[por.r3BoAcrBa ocHoBHat rracrb
MoJroArr pu6 Bonro-KacnuficKoro npoMbrcJroBoro 6acceitua, rroKa3areJrrr Lr3MeHrJrr,rcb or
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MrrHprMyMa B 2008 r. (2,9 [IAK) (<HopuarzBbr KaqecrBa BoAbI. ..>>,2011), ao MaKcI{MyMa

s 2001 r. (5,2IIAK) (puc. 3).
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Pnc.3. MHororerHtt AHHaMuKa KoHueHTpaIIuil 3HY B AeJIbre Bolrn, urcrh.
Ftg. 3. Long-term dynamics of concentrations of extracted petroleum hydrocarbons in the Volga River

delta, pgll.

CpegueuuororerH.f,.s (2001-2011 rr.) KoHrIeHTpaIIws.6sun pannofi 4,0 lI[K u

coorBercrBoBaJra ypoBHro 1990-x rr. (3,9 lIAIq. PasNIax KoHlleH'rpaqufi yuenoAopoAoB B

BoAoroKax Aenbrbl cocraBl{rl 6,6 IIAK (o:94,1). B 2001 v 2005 rr.,
xapaKTepr43oBaBrrrprecr cpaBHHTeJrbHo 6ommunara o6lervrauu BoJDI(cKoro croKa, 6uln
3aperr{crprrpoBaHbr Hax6onee BhrcoKr.re rroKa3areJlvr (5,2 u 4,9 IIAK coorBercrBeHHo).

C 2007 r. rro 2010 r. KoHrIeHTpa\uu 6nutu Hr,DKe MHoroJlerHefi eerl4.ruHbl, oAHaKo B 3Tor

ilepr{oA Ha6moAanocb nocrerreHHoe r{x Hapacranvte) B pe3ynbrare Koropofo B 2011 r.
ypoBeHb coAep)r(aHzr roJrJrroraHToB noBbrclrJrcs Io 4,2 nAK. Yserl,Iqllrcs u piBMax

rone6asnfi sHa.reHr,rfi: or 2008 r 201I rr. os Bo3poc n 2,5 paza.

B pesynrrare Lr3freHr{r lpocrpaHcrBeHHofi u:uenqvBocrl4 6slo BbrqBJreHo, qro

MaKCLrMiUrbHbrM ypoBHeM cpeAHeroAoBoro coAeplcaHHfl fIoJIJIIoTaHTOB XapaKTepLI3OBiLnCfl

caurrfi sana,{Hrrfi r4 Marr4crpanrnrrfi cygoxo4Hrrfi BoAoroK AeJIbrbI - Bolro-Kacnuitcxuit
KaHiur. Ero eoArr orrr4qarr4cb He roJrbKo BbrcoKIaM ypoBHeM coAeplKaHlas 3HV (5,0IIAK),
Ho r4 caMofi 6onrruofi Heo4nopo.4Hocrbro AaHHbrx rro crarl4crl4r{ecKllM xapaKTepI4crI,IKaM.

B crnopax KaHiura sav6onuuefi sreneHbro 3arpt3HeHut (3,1-6,3 [IAK), qatqe Bcefo

xapaKTepr{3oBaJrcr pafiou e cpe4Hefi 3oHe Aenbrbl y c. IrkpxHoe. B qenrpanrnofi u
nocro.ruofi 3oHax AeJrbrbr 6onrruas qacrb ua6moganilrvxcs KoHLIeHTpaIIuia (go 84,60 ),
KaK rrpaBrdJro, Bapbr,rpoBana B y3KoM Ar,rarra3oHe - 1,3-3,2 IIIK. floeulrreHlle crerleHll
3arpr3HeHvrfl. Ha KupoecroM KaHiure (3,6 IIAK) 6ruo xapaKrepHo Ant BepxHefo crBopa y
cena -flxcaroBo, Ha Eenuncrou KaHane - B ero npllMopcKoit uaclu, rAe B pafioue

I2-oit OrnesKz B 20ll r. 6ula 3aperr{crpr.rpoBaHa MaKcLIMaJrbHiuI KoHIIeHTpaIIut

(s,9 IIAK).
KoppenxquonHuft alaaJrvrs AaHHbrx no yrneBoAopoAaM c a6nsrvrtecKl4Mn

Qarropauu cpeAbr BbrflBuJr 4nr pafioua, nprlHqroro 3a BeplrrrlHy AeJIETrI, orpl{IlarenbHy}o
3aBr,rcuMocrb c coAep)KaHI,IeM Klacnopo.{a (r-0,58 npz p<0,05), r.x. yl'neBoAopoAHoe

3arpr3HeHr4e rrpr.rBoAr.rr K yxyArrreHLrro Kr4cnopoAHoro pe)KuMa BoAoeMa. ffis 3arIaAHbIX

BoAoroKoB Aenbrbr 6ura BbrqBreHa orpr,rrlarenbHa-s cBt3b KoHIIeHTpaq[u 3Hy
c 6uxporuarnofi oKrrcJu{eMocrbro, xapaKTepl{3oBaBrlra{ct roe$SuqueHToM 0,67,

cBlrAerenbcrBoBaB[riu B rronb3y aH'rponorenuofi [pupoAbr rlpoficxoxnenr4s,
yrJreBoAopoAoB. Kporr,re roro, opraHrFrecKlre roKcI,IKaHTbI Ia $lrrorufMeHTbl xnopo$unla
B3ar4MoKoppenr4poBanv\ Ha rrTo yKa3brBaJra rrpflMar cB.f,3b c KoHueHTpa\uefi xnopoounna

2AO1 2002 2003 2004 2005 20m 2aa7 200E 2AW 2010 2011
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(6) (r:0,66). BocroqHas qacrb Aenbrbr xapaKTepr{3oBtlrracb recHorofi cBfl3u He c
6lrorennr'run BeuIecrBaMI,I, a c ApyruMlr roKcr4KaHTaMrr. Tar, KoHrIeHTparIHra
yrneBoAopoAoB vI cBpIHIIa noJrolxr4TeJrbHo KoppenrpoBiuru Me)KAy co6ofi c
ros$SuqneHToM 0,56, r.e. rloBbllrreHr4e 3Har{eHrdfi yrneno4opoAoB Mouro rrpr4Beorr{ K

yBenlllqeHulo B cocTaBe 3arpq3HeHr,rr I4oHoB STOrO BbICOKOTOKCI,ITIHO|O MeTILIIJIa.

C QeuonaMrd cyrqecrBoBrura o6paruax cB.f,3b (r:-0,53 upu p<0,05), noerouy MoxHo
rlpeAflono)KllTb, qTo 3TI4 TOKCT4KaHTLT flBrr''rrvtcb rrpoAyKTaMr4 AecrpyKrlr.il4 yfneBoAopoAoB.

B cvny cBorrx rrE4poQo6urx csoficre yrneBoAopoAbr JrefKo cop6rapyrorcr
B3BectMrr vr trpur ceAI4MeHTarIr4r{ [orraAaror B IoHHbre orJro]r(eHr4r (AO), Koropbre Moryr
KaK cnoco6crnoBarb yMeHblrreHvro vtx coAepxaHr{Jr B BoAe, TaK vr cJr)D(rrrb, trphr
orlpeAeneHHblx ycnoBlltx, rIcToqHr4KoM rroBTopHoro 3arpq3HeHrrr BoAHbrx Macc.

B unorolerHeM acrleKTe B AoHHbrx ocaAKax BoAoroKoB.qenbrbr p. Borru, KaK v B

no4uoft cpeAe, na6nrc4aercr crofiKaq reHAeHrlrlr K cHr.rx(eHzro cpeAHero ypoBHq
coAep)KaHl4t yrneBoAopoAoB. CpeAulrfi rroKa3areJrb 3a repuol 200I-2011 rr. cocraBr4Jr
23,9 v'rcrlr cyxoro rpyHTa. B pqay MHofoJrerHr.rx AaHHbrx Mo)KHo BbrAeJrr4Tb ABa rrepnoAa -
c 2001 uo 2005 rr., KorAa IroKa3areJlu 6sutu 6rI,tsrz K cpeAHeMHoroJrerHefi serr4qr,rue vilu
rIpeBbIIIrilJIvI ee, u, c 2006 no 201 1 rr., rorga noKa3arenr{ ycryflil[r4 ee ypoBHro (puc. 4).

60,0

Pnc. 4. Muorolernflfl AuHaMVKa KoHueHrpaqufi 3HY B AoHHbrx ocaAK[x AeJrbrbr Bolru, lrrcr/r
cyxofo rpyHra.
Fig. 4. Long-term dynamics of concentrations of extracted petroleum hydrocarbons
in bottom sediments of the Volga River delta, pg/g of dry soil.

Bsazv{oganLlcl4Mocrb MexAy AaHHbrMr4 B AO 14 BoAe 6ula BbrpDKeHa cla6o -
r:0,39 npu p<0,05.

Pacnpe4eneuue opraHllqecKl4x coe4uHenufi, B qacrHocrr.r, yrneBoAopoAoB, B

AoHHbIx orJlo>lceHutx, KaK I,I3BecrHo, 3aBvcvIT or crerleHvI ux AvrcnepcHocrl4. B nzgosngx
p. Bonru yBenl4r{eHl4e Aonu roHKoAr.rcrrepcnofi Sparqnn B cocraBe rpyHToB
colrpoBo)K.qanocb pocroM xouqeurpaqufi 3Hy. B BoAoroKax AeJrbrbr ocaAKr.r
rlpeAcraBneHbl MeJIKo3epHI4CTbrMr4 rreoKa}'{v vr aneBpr4Tr.rcThrMr4 vrrraMv\ rrpn cpeAHeM

AI,IaMerpe qacrull 0,25-0,05 MM, xapaKTepla3yloqr,rMr4cr cpaBHkrrenbHo cna6of4
cnoco6nocrbrc aKKyMynupoBarb opraHruecKze BerrlecrBa.

Hau6onrurl4M ypoBHeM HaKorrJreHuq roKcr,rKaHToB B rrocneAHue 6 ner orrr,Frarucb
ocaAKI,I Kupoecxoro KaHiLIIa, HaHMeHbrrrr4M - Eenuncxoro. MaKcuMiurbHbIM KoJIr{qecrBoM
ToKcvKaHToB xapaKTepn3oBalcr nepxunfi crBop Kuponcroro lranara, T.e. pafion c.
-fxcarono, rAe B cocraBe rpyHToB 6sua 3Haqr.rreJrbnofi gorrr raJrr4crbx $panqufi (46%).
Cle4yer orMsrLITb, t{To o6uapyNennrrfi 3Aecb MaKcHM)rM (75,7 naxr/r) [peBhrrrran
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SKOJIO f H T{ ECKH E YCJIOBI4JI OO P MI,IPO B AHII A PbIEH bI X 3A|IACO B

rornaHAcKr,rfi HopuarlrB rro He$reupo,4mraM AJUr r,rJroB B 1,5 pasa (Kauecrno MopcKI,Ix

BoA...,2008).

MexroAosar r.r3MeHqr.rBocrb coAepx€Hr4-fl oAHoaroMHbIX ner)^{ux Senolor,
KOTOphre HAps,Iy c yrneBoAopoAaMll, crrHocflTcq K lpyflile pacnpocrpaHeHHbx
3arpr3Hcrorrlux BerrlecrB, B BoAax ocHoBHbrx pyKaBoB Aenbrbl p. Bonrn B ocHoBHoM

xapaKTepr{3oBaJracb cpaBHHTenrHo cra6uJrbHbrM coAep)KaHHeM noJIJIroraHToB B BoAe Ha

ypoBHe 2,4 rJfl.K., rrpu pa3Muxe KoHrleHTpauuir 2,0 nAK (o:0,56). Har6oree 3HaqllMoe

yBenlrqeHr{e noKa3areJrr B BoAcroKrx Aenbrbl sa6rrc.qalocs B 2001 v 2007 rr.
B ocrrurbHbre nepaoAbr nccleAonanufi cpeAHeroAoBble KoHIIeHTpaIIHLI B ocHoBHoM

xapaKTepn3oBaJrr,rcb cra6u.nrnocrbro a He3HaqlITeJIbHbIM rIpeBbIrIreHLIeM

pu6oxo:rficrBeHHoro IIAK (puc. 5).

Pnc. 5. Co4epxaHue SeuorrHr,Ix coeAHHeHHfi s eoAe Aerbrbt p. Bolrn, rtarcrh.

Fig. 5. The content of phenol compounds in water of the Volga River delta, pgl|.

Cpe4u Lr3) raeMbrx BoAoroKoB Aenbrbr noBhrrrreHHoe coAeplKauue Qeuonoe 6sulo
3aperr{crpr{poBaHo B rrpuMopcroft soue 3anaAHblx pyKaBoB (5,0 II[t), rAe I,IHTeHcHBHo

rporeKaror rrpoqeccbr ceAuMeHTa:glztv Lr pa3Br{TI4rI sncmefi soAuofi pacrllTenbHocrl4.

B qeurpanrnofi u socroqHofi rracrf,x BbrcoKr,re KoHrIeHTpaIIuI,I HccJIeAyeMbIx coeAunesufi
6suru 3aperrlcrpr,rpoBaHbr n nepxnefi 3oHe Aenbrbr y u. Ta6ona (5,3 IIAK) u * I4croKe

pyr. Bysan (4,4 n49. Ha ocranrHbx fracrKax r,r3f{aerraofi aKBaropLIH $uxcupona-ucr
nessrcorufi ypoBeHb coAepx(aHl4t, r{To, no-BLIALIMoMy, 6ruo o6ycnoueHo
ecrecrBeHHbrMrr npoqeccaMr{ rrpoAyrlupoBaHr,rq SeHonon s soAHofi cpeAe BoAoeMa.

Cpegra HeopraHr,rrrecKr,rx 3arpr3Hr.rrerefi no4uofi cpe4u uau6onee pac[pocrpaHeHbl
rr olacHbr An-f, 6r,rorH TnKeJrbre MsriurJrbr (TM). flpu npore4eulav MoHI{TopI{Hra B Aenbre
p. Bolrr,r Hs 6oruuofi rpynnsr TM (6onee 40 nanueHonaunfi) 6sutu BbrAeJIeHbI uau6oree
TOKCIIIIHbIC I4 XAPAKTCPHbIC ANq BONXCICOfi TOAU 3JICMCHTbI: Hg, Cd, Pb, CU, Ni, ZN,

Mn u Fe.

Kouqeurpaquu r4ccneAyeMbrx MeraJrJroB H3MeHrJrr,rcb B AocraroqHo IrrLIpoKoM

Ar,rana3oHe: Zn - 120,0 rraxr/n (o:21,20); Fe - 93,0 (o:14,31) rrarr/n; Cu - 13,9 rraxr/n

(o:1,88); Mn - 11,0 rvrxr/n (o:1,38); Pb - 2,3 uxrh (o:0,52); Ni - 2,8 vmr/rr (o:0,58);
Cd - 1,44 nmrh (o:0,13). Kax sLrAHo vt3 npeAcraBneHHbrx AaHHrIX, sau6omurefi
napna6ersHocrbro suaqenufi crurr.rqaJrucb ypoBHr.r coAepll(aHvt pacrBopeHHblx Qopv Zn,
Fe u Cu, qro, Bepo{THo, o6ycraBJrr.rBanocr cuequQuqHocrbro nx ypoBHr coAepxaHl4t B

6acceilse p. Bomu v creneHbro aHTpolorcnsoil Harpy3KLI Ha BoAoeM, a rarcKe
cnoco6socrbro grr4x MgraJrJroB K KoMnJreKcoo6pasonaHuro, oczDKAeHLrro r4 aKKyMynfi\r4u.
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PbIJII4HA O.H. n ap.

Bospacrauue cpeAHeroAoBbrx KoHrleHTparrnil r,rccneAyeMbrx sJreMeHToB

rlpol4cxoAl,Ino B pa3nl,IqHble roAbl, r{To B 3HaquTeJlbuofi creneHr{ 3aBlrceJro or xapaKTepa
pa3BvITlrfl npllpoAHblx v aHTpoloreHHbx rrpoqeccoB Ha reppr.rroprrra BoAoc6opa.
B pesynrrare aHaJII{3a MHoronerHero prAa Ha6lrc4euuit sa coAep)r(aHr{eM pacrBopeHHbrx

Qop* TM e ocHoBHhIX BoAoroKax Aenbrbr p. Bonru 6uro BbrrBJreHo, qro nan6onee
eHcorl4fi ypoBeHb coAep)KaHl4t Ilr4HKa, npenrrllrarorqzfi cpeAHeroAoByro Berr.rqr,rHy
(2,4 IIAK) n 1,2 u I,4 paza, ua6rrc4arcq, coorBercrBeHHo, B, 2006 u 2007 rr. flone4enze
MapraHIIa B MexroAoBoM acleKTe 6rrno aHzurorrFrHo rIr.rHKy, rroBbrrrreHHrrfi yponeut
coAepxaHl4rl Koroporo raK xe na6nrc4arcr B 2006-2007 m. MarcNraanrHaq
cpeAHeroAoBat KoHueHTpaIIu{ MeAr,r (5,0 IUK) orueueua B MHoroBoAHoM 2001 rogy.
B ocranruble foAbl sa6rrcAennfi :sasenvfl Bapr,LrpoBaJrv B rrpeAenax or 3,1 go 4,1IIAK,
xap aKTepr,r 3y fl r4x orrH ocr.rreJrbHyro cra6ulrH ocru (puc. 6 ).
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Pnc. 6. MHororerHsq AfiHaMI4Ka coAepxaHr4fl qr4HKa (a) A Meru (6) coegnHeHufi B BoAe

AeJrbrbr p. Borru, urrh.
Fig. 6. Long-term dynamics of the content of zinc (a) and copper (b) compounds in water
of the Volga River delta, pgl|.

Co4epxanvle Karv,Lrs B AeJILToBbIx BoAax Bo3pacriuro or MrrHrrMiurbHbrx :naqeunfi
s 2001-2002 n. Ao MaKcHMarIbHbrx - B MiuroBoAHoM 2006 r. B locne4yroqufi uepao4
I4CCneAOBaUUfi HaUer]1']/'a9b TeHAeHrIr{r K CHID(eHI,IIO Aonr,r KarlMr4.f, B 3JTeMeHTHOM COCTaBe

no4. lnr cBITHIIa uau6orunrzfi yponenb coAepxaHr.rq rpr4xop.krncs. sa 2004 r. (0,6 IIAK),
HaI,IMeHbIIruir sa 2001-2002 n. (0,25 IIAK), c 2005 r. KoHrIeHTparILrr{ rr3MerurJrr.rcb

He3Harrr.rreJrbHo or 2,3 Io 2,9 vtxrln
B uacromlee BpeM.f, coAepxaHr.re pacrBopeHHbrx $opr TM s BoAHbx Maccax

ocHoBHhrx KaHaJIoB Aenbrbl p. Bonrz xapaKTepu3yercr yBenuqeHrreM orHocrrreJrbHo
cpeAHeMHoroJIerHI,{x BeJII{.II4H uala6olee roKcr4r{Hbrx 3JreMeHToB, TaKIax KaK cBVHerI
(n 1,3 pa3a) I{ pryrb (n 2,7 pa3a). V.{rrHBaq rper.rMyxlecrBeHHo rexHofeHHrrfi renesuc
3TLIx MeriLIIJIoB, MoxHo pacrleHlrBaru AaHuufi Qarr KaK ycvneHne aHTporroresnofi
Harpy3Kt4 Ha BoAoeM. B ra.{ecrBe Bo3Mor(Hofo rrcrorrHr4ra AaHHofo Br4Aa 3ar-pslaenufl
Moryr 6rrrs croqHble BoAbr lpoMbrilureHHbrx npegrtpuxtuitr f. Bolrorpa4a,
pacnonolKeHHble B 6eperonofi 3oHe. llonoxureJrbHbrM MoMeHToM paccMarpr{BaeMofo
neprloAa flBilflercs. yN{eHbrrreHve B cocraBe eorxcxofr BoAbr Aonv Bcex ocriurbHbrx
rr3) {aeMbrx TM, KoHIIeHTparIrar.r Koropbx He rrpeBhrrrrttir}r sHaqeHzfi KaK

cpeAHeMHofoJrerHrdx, TaK r.r 2010 r.

llpocrpancrBeHHoe pacflpeAeneHr.re gJreMeHToB B KaHrurax Aenbrbr p. Bonru
xapaKTeplrsoBilJlocb cpaBHzTenurofi o4nopoAHocrbro KoHrleHTparyuit c He3Har{r4TeJrbHbrM

npeo6na4aru4eM I4oHoB UI,IHKa 14 cBr,rHrla B BoAax Borro-Kacnnficroro KaHaJra (BKK),
HlrKer-f, I,I )Kene3a - e KHpoBcKoM, MeAr,r - s Eerrascrorvr. B KaHaJrax zataliPloi't u
ueHTpuulbHofi .{acrefi Aenbrbl Borrz Bo3pacraHile ypoBHq 3arpf,3HeHnfl, BoA MeriurJraMn
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3KOIOI T,IqECKH E YCJ]OB H,'I (DO P M 14 POB AHI4fl PbI EH bI X 3AII ACO B

flpeo6naAuuro B JrerHHfi nep]roA - B BepxHefi u cpe4uefi sonax, oceHblo - B IrpllMopcrofi.
B Eenuncrou 6agre, pacflono)r(eHHoM B rleHTpaJrurofi qacrv, p*vrnaMvtKa coAepxaHvl
6onsnrnucrsa TM cflnr4qaJracb pasHoo6pasuerr,r npocrpaHcrBeHHo-BpeMeHHofo
pacflpeAenenvrs.. Tonsxo rBMeHeHr4e KoHrleHTpaqnfi fiouos pryru coorBsrcrBoB:Lllo o6qefi
TeHAeHrIr4r.r, ua6mo4aeuofi s 201I r., npu rcrropofi c)ruIecrBeHHoe yBenur{eHl4e

npor4cxoAnJro B lrroJre H B ceHrx6pe. Tarofi xapaKTep pacnpeAeneHn-f, MerzulJroB rlo
pycnoBbrM )n{acrKaM s 6ommefi crenenu o6ycranrnBilrc{ BJu4rHveM cneqraQnuecKl4x

xapanTepucrt4K paccMarpuBaeMbD( BoAoroKoB: rrrApoJrorr,rqecxr.rx, rr,ropQonrerpflqecKr4x,

rlr4po6nonorvqecKr,rx Lr Ap.

MurpaqnoHHbre ur4rJrbr sJreMeHToB B sKocr4creMe 3aBepmarorcr B AoHHbrx
oTJIOII(eHr,rflX, fAe OHI4 HaKafIJIr.tBarOTCS rr OTptDKaIOT KaqeCTBO il 3KOJIOTAqeCKOe COCTOTHHe

BoAHbD( o6rexros. Ha coAep)r(aHue TM B AoHHbrx ocaAKrx cyqecrBeHHo BJrr,rflror

Susnro-xuMr,rqecKr4e vr 6zonoru.{ecrue npoqeccbr: a4cop6qu,a, Aecop6tlux,
KoMrrJreKcoo6pa:onaruae, cKopocrb HaKorrJrenLrs 14 xr,rMr,rqecKr4fi cocras re'tpvra, eMKocrb
Karr,{oHHoro o6rraena n rnepAofi Sa"", Harrurrve nerxoo6rraeHHbrx Karr,roHoB na rnep4ofi

Quse, xr.rMr4qecKrdfi cocras lopoBbrx BoA Lt errcilefi no4uofi pacrr4TenbHocrr4, tIJIaHKToHa I4

6enroca. Baxuyro ponb B rpaucQoprvraqun 3JreMeHToB AO Hrparor opraHrrqecKr.re

BeulecrBa, cnoco6crsyrou[e KoHrIeHTpr{poBaHv ro rrx B p eqHbD( rpyHTax.

Paccuarpunar KoJrnqecrBeHHbre rroKa3areJrr,r TM B AoHHbrx orro)KeHuqx
BoAoroKoB nnxuefi 3oHbr Agnbrbr Bonru B MHoroJrerHeM acneKTe ycraHoBr,rJu4, qro
nau6onruree co.qepxaHr.re Me4n, cBr{HrIa, KaAMr.rr, Hr4KeJrr rt xene3a KyMynr4poBturocb
ocaAKaMr.r Kuponcroro 6auxa, rrr4HKa vr Mapr-aHrla Eenuncxoro. B uexro4onofi
Ar4HaMr,rKe uau6onulufi yponenb 3arpq3HeHxr rpyHToB ocHoBuofi rpynuofi rr{srzuuroe

(Zn, Ctt, Pb, Cd, Ni) ornaevilrcr B 2007 r., MaplaHrla u xeJre3a e 2008 r., KorAa ypoBHr,r

HaKorIJIeHI,It oJreMeHToB aocruriulfi MaKcLIMtuIbHbIx guaqenufi ta co3naBanl{ oracHbre
ycnoBllr AJUr BTOp[rrHOIO 3arp_tr3HeHr4q BOA.

Ha conperueHHoM gTane r4ccJreAoBanufi 4ounbre orJro)Kenus Borro-Kacnuficxoro
KaHa^rIa, KaK v B MHoroJrerHeM ac[eKTe, B uanueuHuefi creIreHI,I HaKarrJIIlBaJIpI

6omrunucrso rnKeJrbrx MeraJrJroB, KpoMe rIr.{HKa v KaAMLrr. Kouqeurparluu 3Tr,rx
gJreMeHToB rroBblcr,tJlracb cfiHocr,rreJrbHo AoHHbx orJro]r(eHuir 2010 r. n 1,3 u 1,7 paza
COOTBETCTBEHHO.

Hau6omuree KoJrlrqecrBo noABrDKHbrx $opr Pb z Cd HaKarrJrr,rBrurocb B pycnoBbrx
orJroxceHr4rx B LrroHe, Cu, Ni, Mn u Fe - B KoHrIe rgrsefi Me)KeHH, Zn - n ceurx6pe.
llpocrpaHcrBeHHoe paclpeAeneHr{e KyMynupyroqefi aKTr{BHocrr4 AoHHbrx ocaAKoB, TaKxe
6rrno HeoAHopoAnrrna. B lepr{oA npoxoxAeHlr.s BorHbr rroiroBoAbr r.r [ocJre nonrrurennrrfi
ypoBeHb HaKorIJIeHurI 6onrruuncrBa rrrenbrx MgrturJron 6rrn xapaKTeper Arfl AoHHbD(
orJroxeHufi nepxuux 3oH BoAoroKoB, B KoHrIe nerneil Me)KeHr4 r4 oceHbro - p.nfl BbrxoAHbD(

)ru{acrKoB. flpuypoueHHocrb rroBhrrueHHoro coAep)KaHur 6onrruraHcrsa 3JreMeHToB K

rpr.rrvropcrofi 3oHe o6:nqcHqgrcq cHlrxeHr,reM Ar,rHaMr.rqecKux csoftcre BoAoroKoB,
B CBq3r4 C [OAlOpHbrM qBreHHeM CO CTOpOHrT MOpr, r.r KaK CneACTBr,re, CeAr.rMeHraqUefi

TflKEIbIX MET{UIJIOB.

flpu auzurr,r3e pe3ynbraroB rrccJreAoBanufi cogep)Kanus TM rar B BoAe, TaK r.r

AoHHbrx orro)KeHr4sx 6rrna BbrrBJreHa recHar KoppeJurquoHHar cBr3b MexAy Zn u Cd,
a raKxe Mn u Cd (ra6nnua 5).

Co4epxauze MeAr.r B AoHHbrx ocaAKix rroJroxs,rreJrbHo KoppeJrr4pyer c
6onrruuscrBoM LI3\ raeMbD( SJIeMeHToB u 3HV. qro o6ycroBJleHo cna6ofi .uunaMu.recrofi
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PbIJII4HA O.H. n 4p.

aKTT4BHOCTbTO 3JreMeHTA U CKJTOHHOCTbTO K O6pa:Onanprro KOMfrJreKCHhrx COeAr4HeHr{fi C

opraHl4qecKldMlt KoMrIoHeHTaMra. Mex4y ypoBHeM KoHrler{Tpr4poBaHlrr TM e rpyHTax r{ B

BoAe B3avMocBt3I{ He Ha6nro4alocr, rro rtpur{ilHe upesnrrvafinoro pasHoo6pa-snr
ucrorrHuKoB r,rx ilocr)mJleHllt, v KaK cneAcrBl,Ie, napua6eJlbHocrl,I Maclxra6oB
pacnpocrpaHeHr{r.

Ta6rnqa 5. KoaS$nqueHrbr rcopperrqun TM.
Table 5. Coefficients of heavy metal correlation.

Ne O6texr ncc,reAogaHufi Zn-Cd Mn-Cd
I BoAa 0,89, npu p<0,05 0.84 npu p<0.05

2 .{o nH ur e orJro)r(eHr.rt 0,76 npu p<0,05 0,72 npu p<0,05

Taxuu o6pasou, coKparrleHr{e npoMbrrrrneHHoro u ceJrbcKoxo3rficrBeHHoro
npor43BoAcTBa B IIOCneAHee BpeMq rrprrBeno K HeKoTopoMy cHr{}KeHlr}o TexHofeHHofr
Harpy3Kr{ Ha 3Kocr4creMy Aenbrbr p. Bonru. O4naro Aonr 3afpq3Hqroulux Berr-(ecTB

TexHoreHHoro r4 6vorennoro [por4cxo)KAeHr,rr B cocTaBe BoJDKcKoro cToKa ocTaeTcs
BecbMa 3Haqr4TenbHofi. c peqHbrMr.r BoAaMr,r s KacnuftcKoe Mope e)KeroAHo nocTylaeT oT

26,6 (2003 r.) Ao 55,4 (2005 r.) ruc. r yrneBoAopoAoB, or 0,25 (2003 r.) ao 0,49 ruc. r
(2008 r.) SenonoB, or 4,0 (2001 r.) ao 8,7 (2003 r.) ruc. r rrr4HKa; or 0,J (2006 r.)
Ao 1,1 (2003 r.) ruc. r MeAr.r, or 0,3 (2001, 2002 rr.) Ao 0,8 (2004 r.) urc. r cBr4Hrra.

Anzurlrs Koppeurll{oHHbx cBffeft Me)KfoAoBoft ugruenquBocrr4 BoAHoro croKa r,r

BbrHoca nccneAyeMbrx roKcrrKaHToB BburBr.rJr o6u)4o HanpaBneHHocrb [oJro)Kr.rrenbHofi

3aBr.rcrrMocrv !.nfl, 6omrunHcrBa TM, $euomuux coeAurHeHvi4 vr yrneBoAopoAoB, qro,
BeporrHo, 6uro o6ycnoereHo o6qr.rM oAHoHanpaBJreHHbrM Bo3.qeficrBr.reM KoMrrJreKca

ilplrpoAHhrx r4 aHTpoloreHHbrx $arropon. Csssr ocna6eBaer or recHofi go oueur cna6ofi B

prAy roKcr{KaHroB : Ni>$ euonb H bre coeAr{HeHr.rs> Cd>Pb>3HY>Cu>Mn> Zn (r:0,7 6 -0,3 9

npn p<0,05). BurnneHHas B3ar{MocBr3b croKa $euolrurx coeAr,rHeHzit, xagvtur- HI4KeJII

r4 cBrrHua c BoAHocTbro peKr4 cBr,rAerenbcrByer B nonb3y ux fiprrpoAHofo reHe3r4ca. o.reHb
cnadafl rroJroixlrreJrrHa{ cBq3b MexAy BbrHocoM MapraHrla (10,39 npn p<0,05), quura
(r:0,46 fipu p<0,05) ra nonxcKr{M croKoM, a raK)Ke HaJrvlilrc TecHofi cBfl3r4 croKa TM c ux
KoHqeHTpaqvtMu (Mn - r:0,81, Zn - r:0,80, upu p<0,05), cBr,rAerenbcrBoBaJro o

cyrqecrBeHsofi Aore aHTpoloreHsofi cocraBJrnoqefi s cyMMapHoM croKe 3Tux 3JreMeHToB

(floroHcr<nfi, 2008).

Cne4yer orMerurb, qro ocHoBHar qacrb BoJrxcKoro croKa (or<oro 70%) locryraer
rrepe3 MelrKaHiurbHoe lpocrpaHcrBo rynry+rofi 3oHbr Aenbrbr r,r aBaHAenbrbr, B KoropoM
aKTr.rBHo nporeKaror rrpoqeccbr caMooquilIeHr4r noA sosAeficrsueM 6uolorzqecKoro
Snnrrpa B Br{Ae Bbrcrxefi no4uofi pacrr,rrenbHocru, MHKpoopraHr{3MoB, $uronnaHrroHa kl

arrueuofi TpaHc$opMawrzt vt ceArMeHTarlrlr{ TBep.{oro croKa (Karynun v Ap.,2006).

BbIBOAbI
Taxzu o6pasovr, oKcrpeManbHo HLr3Koe rro o6rervry v [poAon]K]rreJlbHocrt4

nonoBolbe, Koropoe He coorBercrBoBaJro oKonofr,{qecKr.rM rpe6onauuau Aaxe B

MraHr4MulrrbHofi creneH[, rpafiue Herarr.rBHo cKa3ilirocb Ha Boclpokr3BoAcrBe pu6usx
3arracoB vt Soprr,ruponaHr.ru noprvronofi 6asrr ueHHbrx rrpoMr,rcnoBbrx pu6 B Aenbre
p. Bonru u CenepHolvt Kacnrau.

Heo6xo4uMo orMerr.rrb, rrro Ans Aenbrrr p. Bolrlt xapaKTepHa coxparurrorltuct
TeHreHrlraq K ycr.rneHnro anrpoSr4KarllroHHbrx npoqeccoB, ilpoqBrflIouuxct e cra6lartrHo
BbrcoKHX KoHrleHTparlvrx Mr,rHeparrbHor-o $ocSopa, Hr{TprrrHoro 14 HlrrparHoro a3oroB,

opraHr.rqecKofo BeilIecrr,avr pH.B ycnoBr.rrx rrpoAoJDrarouerocr enrpo$upoBaHvIs BoAbI LI
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3KOIO|I,IT{ECK]4E YCJIOBH.fl AOPMHPOB AHVIfl PbIBHbIX 3AIIACOB

BbrcoKofo coAepx{aHr{q opraHlrqecKofo BexIecTBa oTMeqeH pocT opraHllqecKolo
3arpr3HgHur (uo ue$renpo4yrrarvr a Seuorsuula coegrureun-ru), KoHIIeHTpaIIT,I

ocTiurbHbx ToKcr.rKaHToB B ocHoBHOM COXpaHJ{JIrrCb Ha ypoBHe cpeAHeMHoroJIeTHI4X

BEJII4TI}IH.
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ECOLOGICAL CONDITIONS OF FISH STOCK DEVELOPMENT
IN THE VOLGA-CASPIAN BASIN

@ 2012 y. O.N. Rylinao N.V. Karygina, E.G. Lardygina, O.V. Popova,
E.A. Kravchenko, N.V. Galushkina, L.V. Degtyareva, E.S. Popova, E.V. Galley

C aspian F is heries Res earch I ns titute, As trakhan
The paper presents the results of long-term integrated studies of abiotic and
biotic environmental factors that affect the development of productional features
of waterways in the lower reaches of the Volga River and Caspian Sea.

Under conditions of quite short flood time water eutrophication remains,
organic pollution (with petroleum products, phenols, pesticides) increases,
concentrations of other pollutants remain mostly at a level of average
long-term ones.
Key words.' lower reaches of the Volga River, hydrological regime, flood,
hydrochemical regime, runoff of biogenic substances, pollutants.
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