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Cpannnnaerct qyBcrBraTeJrbHocrb recr-o6ibeKToB xxrr,ro$ayHhr qepHorronocofi

IIITxTIHAbI (Cichlasoma nigrofosciatum) v ryrrnfi (Poecillia reticulata)
K 4efrcrnzrc craHAaprHofo roKcHKaHTa - KiurHr AByxpoMoBoKHcJIofo
(KzCrzOz). Oqenunaercr roKcuqHocrb npo6 MopcKofi BoAbr CenepHoro
Kacnzq ro rpoqeHry ru6eru recr-o6beKToB lrxruo$aynu. Bne4eHue HoBoro
Tecr-o6:beKTa I{xrl4o$ayHbl B craHAaprHrrfi Ha6op recr-o6beKToB rro3BoJrHT

yBenr.{qr,rrb AocroBepHocrb oueH Kr,r roKcr.rrHocru no4nofi cpeAbr.
Krnqeaarc cno6a'.6uorecrupoBaHne, recr-o6rexr, rrporreHT ru6er'u, Cenepusrfi
Kacuprfi.

BBEAEHI4E

Orpuqarenrnoe BrHsHue aHTponoreHHoro Qarcropa Ha BoAHyro cpeAy
o6ycrauunaer Heo6xoAl4Mocrb co6nroAeHlrr 3KoJrorrrqecKr,rx ilpr4oprlTeroB p.nfl

c6ataucupoBaHvrfl, rpe6onauuil K oxpaHe BoAHbrx sKocr{creM c oAHofi cropoHbr,
v pemeHllt 3aAaq pallproHanbHoro xo3qficrBeHHoro ilcrtorb3oBaHuq BoAHbrx

6uonorHqecKr,rx pecypcoB - c Apyrofi (HrarauopoB H Ap., 2000).

B grofi cBfl3vr oco6yro aKTyaJrbHocrb rrpuo6perarcT xapaKTepr,rcrr{Ka il orIeHKa c
3KOJrOfr4qeCKrrx no3llqufi xauecTBa BoAbr KaK r.rHTefp{rJrbHoro rroKul3aTeJrs. cocToslE'vts.

BON,HbIX ?KOCHCTCM.

LIz-za 6omruoro qI{cJIa pa3nr.FrHbrx coeAr.rHeHr4fi ecrecrBeHHoro r,r rexHoreHHoro
npozcxo)KreHvfl rlpil oIIeHKe KaqecrBa BoAbr, rroMr4Mo o6rrqnoro xuMr,rqecKofo aHzurr,r3a

naz6oree pacilpocrpaHeHHbrx 3alpr3Hr4Tenei4, Heo6xoA[Mo [poBoAr,rrb cyMMapHyro
TOKCT4KOJIOfI,IqeCKyTO OIIeHKy BOAbr, OCHOBaHHyIO Ha COr{eraHVtV pa3ItutrrHbrx M9TOAOB

6zorecrupoBaHr4lr. flo unenzrc pqAa aBropoB (Eparlrucrui,t u 5p. 1979; Jlecnuron, 1983;
@ureuxo, 1989; Kpafinroxona, 1988) Hr4 oAr,rH r,r3 orAenbHo B3rrbx opraHrz3MoB He Moxer
cnyr{uT6 yHr.rBepciurbHbrM recr-o6rerroM, r{yBcTBr4TeJrbHbrM K BerrlecrBaM pa3nr{qnofi
xnuuqecr<ofi [pupoAhr, cneAoBareJrbHo, ;.nfl rapaHTr4poBaHHofo Bblf,BreHilrr B cpeAe
ToKcrrqecKoro areHTa AoDKeH ilcrroJrb3oButbcs, Ha6op 6zorecroe? rrpeAcraBrsroqr4x
opraHr.r3Mbr pa3nr4 qHblx TaKcoHoM t4qecKr4x fpyntl.

I-{ernro AaHHoft pa6orbr flBrrs.erc . MoAr.r$r{KarIVr MeroAraKr4 6ncrrecrzpoBaHr{.rr
rrpr4poAHbrx cpeA Ha rpeAcraBr{reJrrx uxrno$ayurr (Pyroeo4crBo..., 2002)
nyreM BBeAeHr4q HoBoro recr-o6rerra - qepHononocofi q[xJrr4Abr c qenbro rroBbrrrreHr,nr
rryBcrBh reJrbHocrr{ MeroAa nplr r4AeHT u$urcalquu yp oBHr roKcrrqHocrrr BoAH ofi cpeAbr.

B sa.qa.ru uccneAoBaHzil nxo4nro:

CpanueHue qyBcrBr4TeJrbHocrr4 Tecr-o6beKToB uxrroSayHsr K AeficrBzro
craHAaprHoro roKcr,rx aHTa - KaJrIlJ{ AByxpoMoBoKrlcJroro (K2Cr 20 );
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- Oqesra roKcr,rrrHocru npo6 nropcroi BoAbr Cenepuoro Kacnu-fl no ilpoIIeHTy
ru6e wr recr-o6reKToB r.rxrr.roQaynn ;

CouocrasreHze rroJryqeHHbD( p$yJrbraroB 6uorecrupoBaHl4t Ha o6rerrax
r,rxruo$aynbr c recr-opraHr,r3MaMn Apyr[x raKcoHoB ;

- Oupe4eneHr,re crerreHu Brlr-f,Hur Soua roKcuKoJroruqecKoro 3arpt3HeHu-f, soAnofi
cpeAbr Ha qyBcrBureJrbHocrb recr-o6teKToB;

- BosrvroxHocTb rrpr4MeHeHrar nro4uQuqupoBaHHofi usroAurz 6uorecrupoBaHu'.

MATEPI4AJIId METOAI4KA

Pafion or6opa upo6 4na npoBeAeHlu 3Kcrrepr4MeHToB oxBarbrBaJl ceBepHylo qacrb

Kacmaficrcoro Mopr. 3a yclonuyro IpaHHrIy MerIqy CenepHuu N Cpegnuru Kacnuenr

o6rr.rHo rrplrHr.rMaror Jrr,rHr.rro, coeAr,rHrroqyro o. 9eqenr c rvr. Tro6-Kaparau. Ha Aomo
Cenepuoro Kacuuq [puxoArrrcx lotrce 24,3 oh ntoll\aAr,r Bcero Mopt. Har6omuraq
rrry6uHa cenepHoil qacrn Mopt -25 u, cpeAHt-f, - 4,4 u (Kacnuficroe Mope, 1986).

flpo6rr rroBepxHocrHbrx no4 or6upaJmcb corJlacHo |OCT 17.1.5.05. llpo6u,
oro6paunrre Anq 6zcrrecrupoBaHus, He rroAnexar KoHcepBLIpoBaHLIK) xLIMrrqecKLIMI4

BeurecrBaMrvtrrvt 3aMopoKr{BaH}rro. O6rerra upo6n cocraBJUIJI 5 l. [ttt or6opa Ii xpaHeHLIrI

npo6 ucnonb3oBnJrr,rcb rrJracruKoBbre eMKocrr.r o6rerraorra 5 n. flepeA 6uorecrplpoBaHldeM

rpo6u BoAbr nepeMerur.rBrurrrcb (npy*ryro) v npu ueo6xoAunaocru QumrpoBiIJII,Icb qepe3

$unrrponansnyo 6ylrary ro |OCT 12026.

[lt npoBeAeHr4q oKcrrepuMeHTaJrbHhrx pa6crr r4crroJlbsoBaJrllcb MouIHocrI{

na6oparopltrd BoAHbrx npo6nerr,r rr roKcLIKoJIorrx OryII <KacnHI4PX>.

Tecr-o6lerrsr, r4crroJrb3yeMbre rlpu [poBeAeHI{LI 6uorecrupoBaHIrfl, .t{BJUIIorct

na6oparopHbrMr.r KynbrypaMz. B onrrre rlcrroJrb3oBiurlrcb 2-x cyrouHble MaJIrKL{ ryrrrlr{,
corJracHo MeroAlrKe (Pyrono4crBo..., 2002) r4 MiurbKI,I quxnuA B Bo3pacre 10 cyr.
3ror nospacr 6ru nu6paH rrcfloMy, rrro HMeHHo B gro BpeMJI MonoAb rIepexoAI,IT Ha

cMeruaHHoe rruranvre H sar.r6onee rryBcrBr4TeJlbHa K r,r3MeHeHLIqM ycronuil cpeAbl

o6urasus (JlyrrrreuKo r{ Ap., 1987). fllorrrocrb rrocaAKr4 recr-o6texroB cocraBrsra
10 rur./n. Kourpoleu cny)Kuna orcro.sHHa.f, BoAorrpoBoAHat, AexJlopupoBaHHas BoAa,

agplrpoBaHHiur B TeqeHr.re 7 cyr. SrcrepuueHT rrpoBorv,ncfl, B aKBapl{yMax, o6reu npo6u
BoAbr - 5 l, ilpr{ reMrreparype 24-26 oC. Aapaqnq BoAbr ocyilIecrBJu{Jlacb rpl4 noMolrlu
KoMnpeccopa. Creneus qyBcrBr4TeJrbHocrr4 recr-o6rexros [pI4 uHToKcuKauI{u

orrpeAeJrrJracb rro BpeMeHI4 BrDKI4BaHI4I. flonropuocrb orIbITa 3 -xparuax.

IIo pesymraraM sKcrrepr4MeHTa crpolrnucr rpaSNKu, Ha Koropbx oro6paxarcx
[porIeHT rra6elu recr-o6rerroB, T. e. BeJrr,rqr,rHbr cffJrr4quble or Hyrq, TaKLIM o6pa:ou, na
craHrlfirx, rAe ru6elb oAHoro n: recr-o6beKToB se sa6nrcAaJracb (upoqenr rn6enu 6rrn
paBeH uyrrc) AraarpaMMa He crpouJlacb.

B lep]roA rtpoBeAeHuq 6uorecrupoBaHzr [poll3BoAilnct KoHTponb HaA

I,I3MEHEHI'IEM KI{CJIOPOAHOIO PEXI,IMA, KAK IIOKA3ATCJUI TA3OBOIO COCTO'HI4,fl CPEAbI,

orrpeAenrnacb reMrreparypa. Co4epxanpre KlrcnopoAa B npo6ax BoAbI 6rtlo B HopMe rr

rone6a.nocr B rrpeAenux 4,56-6,9 urh. Y.rurrreas 3Tor Saxr, MoxHo I4cKJIIoqI,ITb

oTpvrlaTeJrbHoe BJrr,rrHr,re Hr,r3Koro coAepx(aHr.rq KI{cJIopoAa Ha I,IcrIoJIb3yeMbIe

recr-o6rerrrr.
C6op u o6pa6orKa Marepr.raila p.Jrfl r{ccJreAoBanr.rff sKoJroro-ToKcuKonorpr.{ecrofi

o6cranosrr.r na CesepHoM Kacuuu 6ruru rpou3BeAeHbr B 2005-2007 rr. To.mu or6opa
npo6 paclonarirJrr.rcb corJracHo cran4apruofi cerKe cranqufi or6opa npo6
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O|YII <KacnHI,IPX> (puc. l).
Jrer r4ccJre.4oeaHufi. Bcero 6rrlo

TIEXOMOB C.N., E|OPOB C.H.

llpo6u or6uparucr B JrerHe-oceunufi
102 npo6u.

[eplroA Bcex Tpex
rrpoaHanH3HpoBaHo

€m €F

p'c. l. c'u"oi'"u" J'*u "'"*,0 ";;:0" "oll "u ";;0".";u"n,J* 

*N s'.

Fig. 1. Standard grid sampling stations in the North Caspian.

PE3yJIbTATbr 14 OECy}KAEHVTA
O6ocHosaHHocrb I{crloJrb3oBaHr,rr qlxnr,rA rroATBepx(Aaercs. qenbrM psnoN,r

rroJro)Kr,rreJrbHbx oco6eunocrefi :

- rro3BoJurror B Koporrnfi cpor floJryqurb HecKoJrbKo reuepaqufi;

- AocraroqHo Heilpr4xorJrr4Bbr npv coAep)Kauuvr n la6oparopHbx ycnoBr{rx;

- B TaKcoHoMr,rr4 3aHI,rMaIor 6olee BblcoKyro cr)irreHb, rreM fyfinr;
- B cpaBHennv c ryfirrn flBJrrrorcr 6oree BbrcoKoopraHr.r3oBaHHbrMtr;

- I4Melor 6olee FKyro gKoJroruqecKyro BaJreHTHocrb rro orHorrreHilro K

6orsmnncrny a6uoruqecKux Saxropon cpeAbr no cpaBHeHr,rro c ryrrrru;

- xapaKTepl.I3ylorct rue srruefi 6u onornq ecxofi pasuoKaq ecrBeHHocrbro.
Hapr4y c 3TIaM, cneAyer f{raTbrBarb ror Qarr, rrro y rltaxnr{A rreprloA or

OIIJIOAOTBOpeHII' AO IIO-SBIeHI,I' MOnOAr4 3Harrr{TeJrbHO npOAOJrXr4TeJrbHee TaKoBoro y
r)mttla, B cBs3LI c 3THM craHoBlaTcfl npo6leruar[r{HblM oAHoMoMeHTHoe noJryrleHlde
6omruoro KoJrr,FrecrBa MoJroAut.

Euomecmupo 6aHue npupo duoil *top crcoil eo dur Ha mecm-o 6tercmax uxmuo Qayuat
Am [poBepKI,I q)rBcrBr,rreJrbHocrr,r qepHonorochD( rltrxJrrlA 6rrr [ocraBJreH

3KCnepI,IMeHT CO CTaHAapTHbrM TOKCI4KaHTOM, B KaqeCTBe KOTOpOTO BbroTyrran paCTBOp

3TiLiIoHHoro BelrlecrBa - rraJrus, AByxpoMoBoKr4cJroro (K2Cr2O7). ,{auHoe BerrlecrBo
ucnonmyror Ant olpeAeJleHr[f, crerreHr,r rryBcrBr4TeJlbHocru 14 npr.rroAHocrr,r pu6 gnr
6uorecrupoBaHull. Pa6o.rue KoHrleH'rparlLta a:aurnsupyeMoro BerrlecrBa cocraBJrrJnr
100, 125, 150, 175, 200 urln fltt KoJrr{qecrBeuuofi orIeHKH roKcr,rrrHocru pacrBopa
BelrlecrBa ycraHoBunn cpeAHroro JrerzrJrbHyro KoHrleHTpaqurc za 24 q. 3Kc[epuMerrra
(JIKro za 24 u.) rpa$rauecKuM cnoco6ou corJracHo MeroAr4Ke (Pyr<ono4crBo, . ..2002).
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MOAhOHK 1JJ|.1f' M ETOAI4KI4 BHOTECTHPOBAHH' |IPI4POAHbI X BOA

Tar, B pe3ynbrare 3Kcnepr.rMeHTa 6ulo ycraHoBJreHo, rrro cpeAHtt iIeraJIbHaJI

KoHrleHTpaqus, Errs ryrrru cocraBnJra 174 rrrlry a Ars. qnxnnA - 1l I rrar/n (pnc. 2).

2 2,1 2,2 2,3

norapr$uu cpegxeta netanuxoti Ko HqeHTpallrr

- rynnh 
- 

L$4xjll4Abl

Pnc.2.3HaqeHHc cpe4Hefi rgralruofi KoHueHTparIHH ToKcnqecKoro pacrBopa Nrfl recr-o6terros.
Fig. 2. Average lethal concentrations of a toxic solution for test objects.

Tarnu o6pa":ou, cpaBHlrBafl cpeAHr{e JreraJIbHbIe KoHIIeHTpaIIUtI

AByxpoMoBoKrrcJroro lraJrvts, 4nr nrr6paHHbx recr-o6rercroB, MoxHo cAeJlarb BbIBoA,
qTo rlr4xnr{Abr Ha rropfiAoK rryBcrBuTeJrbHee f)mllu, rr, cJreAoBareJrbHo, Mol-yt ynaBnLIBaTb

6olee HLr3Kve 3HaqeHr,r-fl KourleHTparlur,r roKcrrKaHToB B rrprpoAHoft soAe lrpu rrpoBener:nr4

6uorecrupoBaHrlr.

Eu o me c mupo 6aHue *top crcoil eod aL

B nernrafi reprroA 2005 r. Hau6omruufi yponeub cMeprHocrr.r ryrnr B r,rHTepBarre

13,3-l6,7yo 6srn orueqeH B npo6ax, oro6pannsrx n pafione 6. Fomuras XeuqyxHar
(cranqur Ne6), 6. Kyna"nuucxar (cranqnr 5); y qlrxnr.rA - l3,3yo - n npo6ax BoAbr

aKBaropLM o. Yrarsufi (craHqux 1), o. Manufi Xelauyxnsrfi (cranqr.rr 2),
6. Kyna-uuHcKrur (cranqux 5) (puc. 3).

| rynnr4 I qxxnuAbr

Pnc. 3. CparHnrersHac xapaKTepncrr{Ka orHoureHHr recr-o6tercroB K ypoBHro roKcur{HocrrE rr,ropcrofi
ro4rr (ocrpar roKcnqHocrt - 50o/o rn6elt recr-o6rexroe).
Fig. 3. Comparative characteristic of relations between test objects and sea water toxicity
(acute toxicity means 50% mortality of test objects).
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I{EXOMOB C.tI., E|OPOB C.H.

CpanHnnax pe3ynbrarbr 6uorecrnpoBaHr,rq, [peAcraBneHHbre Ha pr.rc)rHKe,

c BeJIVqI,IHofi ocrpofi ToKcr.rtrHocrvt - 50Yo ru6e.rrb recr-o6serron, MoxHo cKa3arb o
H opM aJrbH oM cocro{Ht't u no4nofi cp eAbr r{ccneAyeMofi arn aropr.ru.

B oceuHufi nepuoA uan6onrurufi yponeub roKclrrrHocru (30Yo) vropcrofi BoAbr no
rIoKa3areJItM cMeprHocrr.r MaJrbKoB ryrrnu 6un sa$zncr4poBaH n npo6ax, oro6paHnrrx n
pafioue 6. Paxyneuuaa-fop6aver (crauqnr 6), rcro-3arraAHee 6. KylaluHcrar
(cranqzx l7), nocroqnee 6. Mzura.s XeuuyxHax (cranqvr. 3) - 20o , rofo-Bocror{Hee
6. Paryruevuar-fop6auex (crau\es 7) - 20oA,3arraAHee cBiura Cpe4nefi XenruyNHofi
6artrcu (craHqur 12) - 20o/o u roro-3araAsee 6. Kyla-uaucxar (craHqrar 14) - 20%;
ro rIoKa3areJItM cMeprHocrlr MuurbKoB Ur.,rxnr4A rofo-BocroqHee 6. Paxyureuuax-
fop6a.rer (crauqux 7) - 20%, roro-3anaAHee 6. ParyrreuHa-a-fop6avex (craHqnx 5)

- 23,3yot4 loro-3arlaAHee 6. KynanuHcKafl (crauqur 17) -26,7% fpuc. 4).
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Pnc. 4. CpanunrelrHac xapaKTepncrr,rKa orHoueHHr recr-o6lexroB K ypoBHro roKcr,tqHocrtt trlopct<ofi

ro4u (ocrpar roKcr4r{Hocrt- 50o/o ru6em recr-o6rercroe).
Fig. 4. Comparative characteristic of relations between test objects and sea water toxicity
(acute toxicity means 50% mortality of test objects).

Ananus p$ynbraroB 6zorecrupoBaHr.rr rro ce3oHaM BIIIBLIJI o6rque pafioHrr

or6opa npo6, oKa3aBlrr4x roKcuqecKoe eosAeficrBr,re Ha o6a recr-o6rer<ra: pafioHu 6aHox

ParyruevHar-fop6auerc ra KynallrHcKar. Ocrpofi ToKcrrrrHocrl,I He BbuIBJIeHo.

llpra npone1eHvfi4 6raorecrupoBaHr,r-f, s 2006 r. JrerHllx npo6ax c LrcrIoJIb3oBaHI4eM

ryrrnn nan6onrlrvfi orxoA sa6moAa;rcfl B BoAe, oro6pannofi n pafioHe cBaJra Cpe4llefi
Xeuvyxnofi 6armr.r (craHqux 11) - 26,70A, CuzpuoncKoro ocepe4xa (cranqllr 10)

- 23,3yo r,r roro-3arraAHee 6. KynanuHcKar (crauqar 18) - 20 o/o; c HcrIoJIb3oBaHLIeM

qrxnr,rA - ro)rcHee 6. KynaluHcKafl (crauqur 19) - 20%, BocroqHee 6. Manaq Xeruuyxuar
(craHqur 4) - 13,30 , rcro-3araAHee 6. Ky.na.nzHcrax (crauqux 15, 16) - l3,3yo,

roro-Bocroqsee 6. Borsuras XelauyxHar (crauqux20) - 13,3yo (puc. 5).

B ocenszfi rrepIaoA Kaprr4Ha paclpeAeneHr,rr ypoBuefi rorcurrnocrkt ktMeHrrJracb.

Hau6olnuufi upoqeur ru6elu MaJrbKoB fyflnu 6rrn orueqeu n npo6ax BoAbI, oro6pauHrx
rolr(Hee 6. Paxyne.ruar-fop6aver (crauqnr 13) 26,7yo, 6. Milaq Xeuuyxuar
(cranqur 1) - l6,lyo. 3arraAHee cBana Cpe4Hefi Xevruyxuofi 6anrra (crauqur 15) -
l6,lyo. fim quxnr{A sau6onee roKcr4qHbrMu oKa3iull4cb npo6rr BoAbI, crro6pauHrre

3anaAHee cBaJra Cpe4nefi Xeuuyxnofi 6asru (craHqzx 15) - 23,3Vo), cnan Vxarnoro

899 BOflPOCbl PbIBOJIOBCTBA rou 13 Ns4(52) 2012
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MOII4O 14 K AW A METOAhKH EHOTECTT4 POBAH Hr |TPHPOAHbT X BOA

(cranqux 2) - 16,10/o, nuxognofi yracrox KuponcKoro 6asra (craHqrax 4) - l6,7yo,
roxHee 6. Paryruevuar-fop6aver (crauqux 13) - 16,70 (puc. 6).

O6o6rqaq AaHHbre, rroJryrqeHHhre B xoAe aKcnepr,rMeHToB, Mo)I(Ho cAenarb
cJreAyroque BbrBoAhr:

- nan6orstnuit [porIeHT ru6ent recr-o6rexroB B JrerHe-oceHuufi tepuoA 6rur
orMerreH n pafiouax 6. KynzuruHcKtu{ n 6. Cpe4Hrr Xeuvyxnar;

rrpeBhrrxeHlrr ypoBHr ocrpofi ToKcurrHocrr4 He orMer{eHo, qro roBopllT o
6laronpurrnofi rorcrrKoJrorpFrecrofi o6craHoBKe n pafiouax rrccneAoBaHlrJr.

E rynnu l |+4xnnAbl

10 11 12 13 14 15 16 17 18 19 20

cTaHqt,lr

PNc. 5. CparHnreruHaf, xapaKTepncruKa orHoueHr,rc recr-o6rercroB K ypoBHlo roKcnrrHocrn naopcxoi
no4sr (ocrpar roKcHqHocrs- 50 o/oru6ets recr-o6rercron).
Fig. 5. Comparative characteristic of relations between test objects and sea water toxicity
(acute toxicity means 50% mortality of test objects).

E rynnu I qxxnu,qbl

Pnc. 6. CpanHnrelrHiu xapaKTepr4crnKa orHorrreHnr recr-o6tercroB K ypoBHro roKcnr{Hocrn rraopcxofi

no4u (ocrpar roKcnqHocrr- 50%o na6el; recr-o6tenron).
Fig. 6. Comparative characteristic of relations between test objects and sea water toxicity (acute

toxicity means 50o% mortality of test objects).

AHarzs pe3ynbraroe 6uorecrvrpoBanufl npo6 no4u, oro6paHHbrx B JrerHl4fi nepzo4
2001 r., c rrcrroJrb3oBaHr.reM ryrr[rr BbrrBr,rJr cneAyrcurfie pafiourr c roKcrrrrHocrbro,
rrpeBbrrrrarcqefi xoHrpoJrr,Hbre BeJrprquHbr: cBaJr Vxarnoro (craHqlla 3) - 23,30 , IoxcHee

6. KynannHcKar (cranqur 15) - l6,7yo, roro-3arraAsee 6. Kyrarrancrax (crauqux 14)

- 13,3o , ro)KHee 6. KynanzHcKar (cranqnr 19) - 13,3o (puc.7).
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finn ryuxnryl Han6onee roKcvqHbrMr.r oKa3anucs rpo6n BoAbr, oro6pauuue ceBepo-
3arlaAHee 6. KynanraHcKar (craHqzr 10) - 26,'/oh, csan VKaruoro (crauqur 3) - 20o ,

o. r{vcrofi Fanrcu (cranqxr 5) - 16,70 , roro-3arraAnee 6. Kyna-nzucxar (craHqux 13) -
16,70 , roxHee 6. KynanuHcKar (crauqur 17) - 16,7%.

@ rynn[ I qilxflilrqbl

=illilrhl*l
12345678910

cTElHqt4rl

Pnc.7. CpanHnrellHafl xapaKTepucrrlKa orHorueHHr recr-o6rercroB K ypoBHro roKcr.rrrHocrn naopcrcofi

no4rr (ocrpar roKcuriHocrs - 50Vo ru6e,rr recr-o6tercroe).
Fig. 7. Comparative characteristic of relations between test objects and sea water toxicity
(acute toxicity means 50% mortality of test objects).

B oceHnufi nepuo4 sar.r6orsrulrfi yponeub roKcr.rqHocrz (13,3-16,70/0) nlopcxofi
BoIbI rro roKa3arer-sM cMeprHocrr4 MaJrbKoB ryrrrrr4 6srn sa$uxcrEponau B npo6ax,
oro6paHuux n pafioue 6.Marr'as Xelauyxuar (crauqu-r 7), roro-:anaAHee 6. KynzurlrHcKat
(craHqnr 18), o. Ouupxun (crauqlra 5), 6. Cpegur't Xeuvyxnar (cranqux 11),
ceBepo-3arlaAHee 6. KynanuHcKar (crauqnr 14); no rroKa3areJrrM cMeprHocrrr MaJrbKoB

IIIdxnuA - n pafioue cBaJIa Xoxnarcrcoro (crauqur 1) - 20Yo, o. OuupxHH (cranqux 5) -
l6,7oh, 3anaAHee 6. Paryureuuax-fop6aver (craHqur 8) - l6,7yo, ceBepo-3anaAHee
6. KynanuHcxar (craHqnr 14)- l6,1yo (puc. 8).

crzlHLll414

Pnc. 8. CpaeuurelrHafl xapaKTepncrnKa orHorrreHnr recr-o6rerroB K ypoBHro roKcr4r{Hocrl,r rvropcxoil
nogrr (ocrpar roKcr4irHocrs - 50o/o rn6ell recr-o6tercron).
Fig. 8. Comparative characteristic of relations between test objects and sea water toxicity
(acute toxicity means 50% mortality of test objects).
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M OAI4OI,IK Atwtfl METOro4KI4 EI4OTECTT4 POBAH I4t n PHPOAHbI X BOI

Cpauruuvar [oJrfreHHbre AaHHbIe Mox(Ho orMer]ITb, .tto Hara6oJree roKcIdtIHbIMI4

6ruu upo6u BoAbr, oro6pauurre n pafionax o. I{ucrofi Banru ra o. VrarHrrfi. llo ce3oHaM,

[ocJre cpaBHeHr,rr rpex Jrer zccregonauufi, Mo)KHo ycraHoBuTb 3aKoHoMepHocrb
yBenr,rqeuprf rrpoueHTa ru6erru recr-o6reKToB or nera K oceHr.r; B cpeAHeM, HaN6orulufi
ypoBeHb roKcilqHocrr,r flccneAyeMbrx upo6 no rroKa3areJrsr{ o6oux recr-o6reKros 6srr
orMeqeH n 2006 r.

Kar rroKa3aJln pe3ynbrarhr uccle ovauuit, uctroJrb3yeMble recr-o6rexru
uxruoQayubr He BbrflBvtrr:a ocrpofi ToKcilqHocru npo6 BoAbr. OAnaxo rpr4 sToM Herb3q

Aarb o,qHo3HaqHoro orBera o cocrorHuu eoAHofi cpeAbr r4ccneAyeMofi arsaroplau v o ee

rprrfoAHocrv Ans. x&r3HeAe{TeJrbHocrr,r Apyrr4x ru4po6r,Iouros. B 3ToM Moxno y6e4nrrcr
Ha rrprlMepe Hra(erpnee4euuofi ra6nllqrr, coAepxarqefi pesymrarsr 6uorecrl,rpoBaHl4s
rvropcroft BoAbr c npr4MeHeHraeM na6opa recr-o6reKToB.

Ta6.ruqa. CpaeHnremHar xapaKTepr,rcrnKa orHoureHHr recr-o6rexroB K ypoBHrc roKcr,rqHocrn
vopcrcoft BoAbr.

Table. Comparative characteristic of relations between test objects and sea water toxicity.
noxasareru @lrronlauxros 3oonlasrrog 3oo6enroc fynnu [rxlra4sr

QuronlaHxroH -
o/o OtnnOnenUg
q14cneHHocTu

no4opoclefi or
KOHTpOnr,

ocTanbHble -
%o ru6er.u

19,4 22,6 21 ,2 0,5 2,4

Cyl, no npolleHry ru6eru recr-o6reKToB t4xrr4oQayHu, MolKHo cAeJrarb BhrBoA,rrro B alJuru3upyeuofi npo6e roKcrrtrHocrb orcyrcrBoBaJra, xorr rroKzl3 areril Apyrnx
:recr:-o6reKToB llpeBbllrriurrl ypoBeHb Aonycrr..rMbrx KoHTpoJrbHbx BeJIHrrr.rH (10%).

couocrasJreHze non)^reHHhrx pe3ynbraroB 6vorecrup oBalul- c AaHH6IMH
TOKCLrKOJrOrHqecKr4x r.rccneAoBaHuit s [epuoA 2005-2007 rf., a ToqHee, c ypoBHeM
3arpt3HeHl''It MopcKofi no4u eKcrparl4pyeMblMt4 ueQrrurnau yrJreBoAopoAaMr{ leH9,Bhu{BI4JIo o6rque pafiourr, B Kotopblx o[peAenreMbre lroKa3arenr,r 11peBhlcrrnv
KoHTponbHbIe BeJII{quHbI I'I ypoBenr [I[K. Cpanneuue nporl3BoAr,rJrocb no AByM ce3oHaM -JreTo 14 oceHb.

B nernnfi [epl{oA Han6onee 3arp-rcHeHHhrM' no paccMarpr.rBaeMbrM noKa3areJ'rM
flBvIIrvIQb pafionu o. Vr<ailrlrfi, 6auox Kyna-nuncxax, Mattat XeruvyNH a;-, CvupuoBcKoro
ocepeAKa' rAe sa6lroAaJlocb rlpeBbrrxeHr-re ypoBrur II[t ro 3HV n i u 6onee pa3.

B ocesuufi nepuo4 6rrno orMeqeHo noBbrrrreHr.re $ouonoro coAepxaulrq OHye uopcxofi BoAe rro cpaBHeHulo c JIeroM (sa ucxrroqeHpreM 2007 r.). flosrr111eHHrre
3HaqeHrrt aHaJrK3npyeMbrx rloKa3areJlefi 6:';.nu 3aperllcrpLrpoBaHhr n npo6ax, oro6panHrxn pafiouax BbIxoAa Bolro-Kacuzficxoro KaHiura, 6auor Pary-a""u"-'fop6a.reK, cpe4n_rxu Maraq Xeuvyxuar, cBuula Vr<arnoro. CesoHHoe rlsMeHeHue KoHrleHrparlufr OFryB noAtrofi cpeAe 

. 
MoHIo 6r.r pe:ylbraroM, KaK aHTpororeHHoro Brr.tf',,vrfl) TaK Lr

AI'IHaMHqecKI'IX $axropon, a TaKII(e cneAcrBr.reM pasnzvuofi HHTeHcrrBHocrr4
TIpOAyKIIAOHHO-AeCTpJAIIIIOHHbrX flpoqeccoB, xapaKTepHbrx 4nr cenepnoro Kacnnq.

Heo6xoAurro HarroMHr.rrb, qro aBaHAenbroBhre )rqacrKr{ MopcKr,rx arnaropufrxapaKTepl{3ylorct nrrcorofi crerleHbro AuHaMLIrIHocrr n H3MeHr{r4Bocrpr reqeHll srEszlco-xHMI4qecKI4x rlpoqeccos. 3ro o6yclonleHo IIenbIM prAoM @axropon, Koropbre pa3HflTcfltro csoefi rpupoAe I'I MoulHocru sosAefi crBlfl. Cbou MoxHo orHecrr4 oco6euuocrz
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KJIltMara, rvp.po4uuav'vrKvq Soprr,ruponaHnx coJreHocrHoro craryca u Kr,rcnopoAHofo
pexcrrMa, ce3oHubre r{3MeHeHr,rr 6zoreuuofi cocrannrrorqefi, na6nroAaerrarre

croHHo-HaroHHbre v neAoBble flr'IreHufl, BbIHoc sseecefi peqHbIM croKoM vI np.
B grold orHorueHun Ceeepuax qacrb Kacnnficroro Mopr Moxer paccMarpr.rBarbcr KaK

npxuit npl{Mep 3oHbI iuoqHefturnx rpauc$opMaqr,roHHbrx npoqeccoB, o6ycnannnBarcrqt,tx
cyxlecrBoBaHu e yHr,rKiurbHoro 6zoqeuosa.

flpecc HeKoHTponupyeMbrx rlplr rocraHoBKe orrbrroB c 6ucnecrr,rpoBaHr,reM

Saxropon cnoco6en cyurecrBeHHo r,rcKamarb pearrbHyrc Kaprr4Hy roKcr{r{Hocrr.r BoAbr.

Ha6lrcAaeruoe puBJll.rque peaKqr,rr4 KoHKperHbrx recr-o6rerron, rroATBeplrAaeMoe
pe3yJlbraraMl4 6lrorecrupoBannr rrprrpoAHbrx MopcKHx BoA: KorAa Ha HeKoropbrx
craHrllr.f,x npoqeHT ru6eru Dmrru lpeBbrrrran raKosofi t\vrxilun, flBJrflgrcs, rpxofi ToMy

unnrocrpaquefi. llpu 3ToM rrpv sKcrrepvMeHTe co craHAaprHbrM ToKcI,IKaHToM B

rroJrHocrbro KoHTpoJrrpyeMbrx ycJroBr{rrx nan6omnryro qyBcrBHTeJIbHocrb oAHo3HarrHo

IlporBnsnu quxnHAbl.

3ror Sarr nuutrzfi pa3 rroATBepxAaer rrpaBrrJlbHocrb rIpI{HIIv[ra vlcrrolrb3oBaHl,It B

6uorecrupoBaHr,rn ua6opa recr-o6reKToB, cocrotulero I,I3 rlpeAcraBllreneft Sraro-
tr 3ooIrJraHKToHa, :oo6euroca, uxrnoSayuu npl,t [poBeAeHIrIl 6uorecrrapoBaHl4t'
rrTo fro3Boll-ser us6exart oruu6xr4rrpv onpeAeneHLILI ToKcI,IqHocrI'I cpeAbl.

B csqsfi c 3Tr{M, npeArronaraeMiu nro4r,rSurallllt MeroAItKLI, KorAa qenecoo6pa3Hee

r4crronb3oBaTb (s AoroJrHeHr.{ e vrvt 3aMeHrTb rynnu) B CTaHAapTHOM na6ope

reCr-O6rerrOs MOJIOAI,I qepHOIIOJIOCbIx IIIIXJM.4 OIIpaBAaHa npu BIIIIoJIH9HUII

6uorecrupoBaHl4t HeIIepIIoALIqecKoro XapaKTepa' B cJDAatx' rpe6yroUux 6olee

uto"no.oi> na6oparopHoro aHaJrvla B rroJrHocrbro KoHTpoJII4pyeMbIx (craqnonapurx)

ycJIOBLIIX, a He MaCCOBrIX IaogleAonanufi (uanpurr'rep' 3KOJIOfuqeCrufi MoHI4TopI4Hr

BoAoeMa, BKnloqarcrq ufi s ce6s.4ecflrKl4 cranqufi or6opa upo6)'

BbrBo&I
IIo pe3ynbTilTaM cpaBHeHI{rI CpeAHI4X JIsTaJIbHbIX rouqeHrpaqufi

AByXpOMOuO*""nuaO KaII,Is 4nx nu6pauHbx TecT-O6terton, oKa3anocb' qTo III4XJII'IAbI Ha

IIOpTAOK tIyBCTBI4TeJIbHee IyIIII4' I4' CJIeAOBaT9JIrHO' MOIyI OTKJII4KaTrCfl HA 6Olee HI'I3KI4e

3HaqeHr,rr KoHrleHTpaqulr ToKcraKaHToB B upupoguofi BoAe npll [poBeAeHnI{

6uorecrupoBaHl'Iq.

Kar norasaJrr{ pBynbTaTbl I{ConeAoBauvtit, ucto.[b3yeMble recr-o6rerrrr ne

Bbt{BrrJrrr ocrpofr too""""o"^rn npo6 BoAbI. Hara6onee ToKcI'IqHbIUn 6Srnn npo6u BoAbI'

oro6paHnHe n pafiouax o. qncrofi Eauru v o. vrarnHfi' MOXHO ycTaHoBI',ITb

3aKOHOMepHocT[, yBenuqeHr,rt [poIIeHTa ru6elu recr-o6lerros oT JIeTa K OCeHI'I;

u 
"p"Arrar, 

uau6olrnufi lponeHb T0KCI,IqHOCTI{ IICCneAyeMrtx upo6 IIo IIOKa3aTeJItM

o6orux recr-o6r,exros 6mr orMeqeH n 2006 r'

flpu orcyr cTBvrvt y recr-o6reKToB nxrr'ro$ayHbl peaKIIlII4 Ha TOKCI4[IeCKOe

nos,4efrcreNe npo6 BoAbI, TgcT-opraHI'I3MbI Apyrlrx TaKcoHoB Molyt I'IHAI'IqupoBaTb

TOKCr,rrrHocr". ilortory rleJrecoo6pasnee npr4 orIeHKe gTOrO rroKa3areJul I',Iononb3oBarb

pe3ynbrarsr 6uorecrup oBaHlr't{ Ha rpyflne re cr-opraHl'I3M oB'

couocrasreHr,re fionyileHHblx pe3yJlbTaTos 6uoTecrllpoBaHl{t c AaHHbIMI'I

TOKCr{KOJrOruqecKr'rx uccIeAOSaHI4fi fIoKa3aJIO' qTO B ler:F{uit [epIIoA UaIa6olee

3arps3HeHHbrMr4 flr31trrvrcb pafiouu o. Yr<aftrsrfi' 6. KynalI'IHCKaq' 6' Ma1as' xen',ruyxHar'
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MOAT{O I4K ALTV N M ETOAI4KH E HOTECTI,IPO B AH 14' TI PI4POAIbIX BOA

CruupuoncKoro ocepeAKa, s oceHHr.rfi neplroA - pafioHrr BbD(oAa Bomo-Kacuuficxoro
KaHtura, 6asox Paxyur evuaa-f op 6av ex, Cpe4rur u Matas XervruyN n afl., cBara Vraru oro.

Bnegeuue HoBoro recr-o6reKTa uxrrro$aynu (uepHononocofi uuxrra4rr)
B craHAaprnrrfi Ha6op recr-o6rexron (rr,rograSnKalglz'r uero4wxu), ucrroJrb3yeMlrx B rrenrx
6uorecrnpoBanvrs,, olpaBAaHo roJrbKo B cJry {a{x na6oparopnrrx zccne4onanufi B

KoHTpon[pyeMblx (craquoHapHux) ycJroBr4flx, HarrpaBneHHbrx Ha yBennqeHr4e

AocroBepHocru orIeHKu roKcr,rqHocrlr soAHoft cpeAbr.

Anroprt 6raro4apar corpyAHnra ra6oparopurpr BoAHbrx npo6neu r4 ToKcr4KoJrofnlr
H.B. Kaprrlruy 3a npeAocraBneHHyro ran$opuaqlrrc ro coAepxaHr{ro 3HV B BoAe

Cenepuoro Kacnzs.
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MODIFICATION OF METHODS FOR NATURAL WATER BIOTESTING
USING TEST OBJECTS OF ICHTHYOFAUNA

@ 2012 y. S.P. Chekhomovt, S.N. Yegorov2
I - Caspian Fisheries Research Institute, Astrakhan

2 - OOO Eco-Line, Astrakhan
Sensitivity of ichthyofauna test-objects: black-striped cichlid (Cichlasoma
nigrofasciatum) and guppy (Poecillia reticulata) to the impact of a standard
toxic substance potassium 2-chromate (K2CrzO) was compared. Toxicity of
sea water samples taken from the Northern Caspian was determined from the
percentage of mortality of ichthyofauna test-objects. Introduction of a new
test-object of ichthyofauna to the standard set of test-objects will make it
possible to increase reliability of the estimate of aquatic environment toxicity.
Key words: biotesting, test-object, percentage of mortality, the Northern
Caspian.
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