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OTCYTCTBYIOT

JAHHBIE O COJEPKaHWUU MU PACHPENCIICHUU COEAUHEHUU TSIKEIbIX METAIOB B
OpraHm3Me pPhI0 MPEeCHOBOIHBIX BogoeMoB Pecrybmuku Caxa (SIkytus). Mexy
TE€M 3TU HMCCIIEOBAaHUSI UMEIOT BaKHOE 3HAUYEHME, MOCKOJbKY PBIObI SBIISIOTCS
OMOMHIMKATOpaMU 3arps3HEHHOCTH BOJAOEMOB M Ba3KHBIM 3BEHOM IMOCTYTICHUS
IO MUIIEBOM LENU TOKCUKOSJIEMEHTA B OPTaHU3M YEIOBEKA.

B Hacrosmiee BpeMsi AMAarHOCTMKA TOKCHKO30B M IMPOTHO3 €ro HUCXO0Aa,
MPEICTABIISIOT CJIOXHYI) KOMILJIEKCHYIO OIIEHKY COCTOSIHHSI PBIO C Y4ETOM
CTEIEHU BBIPAXKEHHOCTH NATOJIOTMYECKOr0 Ipolecca,

BKJIIO4Yas OLCHKY

COCTOAHUA FCpMCH&THBHOﬁ CHCTEMBI U CIIOCOOHOCTH K BOCIIPOU3BOACTBY. HpI/I
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3TOM OOJbIIOE 3HaueHHWEe Tmpuodperaer auddepeHIHanus TUATHOCTUKH
TOKCUKO30B OT HWH(EKIIMOHHBIX, WHBAa3UHHBIX M aJTUMEHTApHBIX OO0JE3HEH.
31ech ke HE0OXOJUMO OTMETHUTb, YTO pbl0a OTHOCUTCS K OCHOBHBIM MPOAYKTaM
NUTAaHUSl YEJIOBEKA W IpPHU OLEHKE €€ COCTOSHUS HEOOXOJIMMO YYHUTHIBAThH
TpeOOBaHUS BETEpUHAPHO-CAHUTAPHOW 3KcHepTussl [2, 5, 12, 8, 17, 9, 3, 4, 15,
16, 13, 14, 10, 7, 6].

B paunone nutanus xxutenei SkyTtuu notpebieHne pbIOHON MPOTyKIIUU
CTOMT Ha 4YETBEPTOM MECTE IIOCJIE MsICO-MOJIOYHBIX MPOJIYKTOB, Xjeba Hu
xJ1e000YIOYHBIX U3JEINI. DTO 0OCTOSITENILCTBO U MOCITYXKUIO OCHOBAHUEM LIS
U3ydeHus Hauloyiee pacHpOCTPAaHEHHBIX B PECIyOJUKE pbI0 MPECHOBOIHBIX
CUCTEM M TMpEeXAEe BCEro MpeACTaBUTENeH He COBEpUIAIONIMX OOJIbIINX
MUTPAIAN U JEPIKAMUXCS OJTHUX U TEX KE MECT.

Mamepuan u_memodsvt. HanpsoKeHHOCTh 3KOJIOTMYECKOW CUTyalUHd B

Oacceiine p. Buimoii cBsizaHa, ¢ 0JJHOM CTOPOHBI, C YXYAIIIEHUEM KaueCTBEHHOTO
coCTaBa BOJbI, C JAPYrOd — C PE3KUM CHIDKEHHWEM BHUOBOTO pPa3zHOOOpasus
TUAPOOMOHTOB M WX KOJMYECTBEHHBIX IIOKAa3aTesie, 4YTO BBI3BAJIO B IIEJIOM
CYIIECTBEHHbIC U3MEHEHHUsI B UEPAPXUUECKON CTPYKTYpe BOJHBIX 00BEKTOB. C
OTUX MO3WIMHA Mbl W TONBITAEMCS BBISICHUTH OCHOBHYIO HaIlPABIECHHOCTh
W3MEHEHUM, TIIyOMHY MPOUCXOAIIUX MPOIECCOB MyTEM PEelIeHUs CISAYIOITUX
3aj1ay.

- OLICHKH YPOBHS 3arpsA3HEHHOCTH IOBEPXHOCTHBIX BOJ TOKCHYECKUMU
BEIIIECTBaMU,

- U3y4YCHHE NMHAMHKU BHUJOBOTO COCTaBa (PUTO-, 300IJIAHKTOHHBIX U
OCHTOCHBIX OPTaHU3MOB;

- NPEABAPUTEIILHOM OLICHKH KadyeCTBA PEYHOW BOJABI MO MHAUKATOPHBIM
opranm3mMaM (OMOMHIMKAIMS) - OICHKH IIpOIlecca HAKOIUICHUS OTACIbHBIX
MUKPOIJIEMEHTOB B BOJIE U B OMOJIOTHUYECKUX 00BEKTaxX.

XWMHUYECKUN aHamu3 BOJBI TPOBOJWJICS IO OOIICIPUHATHIM B

THJIPOXHUMUU MPECHBIX BOJ MeToauKam [1].
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Pezynvmamot UCC/1e008AHUIL ITOKa3aJik, 4TO C6pOC MHHCPAIN30BaAHHBIX

BOJ W3 BPEMEHHOTO HAKOMHTENS W JPEHAXHBIX TMOJIMTOHOB OKAa3bIBACT
onpeeseHHOE BIMSHUE Ha (OPMHPOBAHUE THUAPOXUMHUYECKOTO PEXHMa PEK
Upensx, M. boryoOys, Janaeia m Mapxa. XUMHUYECKHI COCTaB WX BOJ
HAXOJIUTCS TIOJ MPSMBIM BO3ACHCTBHEM BBICOKOMHHEPATHU30BAHHBIX COpPOCOB.
HauGosnbiine wW3MeHEeHUsT MUHEpaldu3aluyd 3/1eChb TMpeBbicuia (HOHOBBIE
noka3arenu B 14 pa3 u cocraBuna 3,5 [1JIK. B pe3ynbrare xumuueckuii coctan
BOJIbl U3MEHWIICS C TUAPOKAPOOHATHO-KAJIBIIMEBOTO HA XJIOPUAHO-HATPUEBBIM.

Ha p. M. BotyoOys munepanu3amnusi Bojabl NpoTuB (poHa Bo3pocia B 20
pa3, coctaBuB 2,7 [1/IK. Tum Boabl 0Ka3aucs CMEIIaHHBIM.

Boicokas MuHepanu3zanus BOJAbI IOCJTE MpeKpauieHuss cOpocoB, TIO-
BUJIMMOMY, CBSI3aHa CO BTOPHYHBIM €€ 3arps3HEHUEM dYepe3 TPYHT 3a CYET
COJICH, aKKyMYJIMPOBAHHBIX B JOHHBIX OTJIOKEHUSX B MEPUOJ HU3KOTO CTOKA.
OAHOBpPEMEHHO C O3THUMHM TIpoOllECCaMM B PEKaxX BO3POCIO COJEpKAHHE
OMOTEHHBIX 3JIEMEHTOB, B 4acTHOCTH Bcex (opm azora. B Bomax p. Upemsax
coJiepKaHue aMMOHUWHOTO a30Ta MOBbICWIIACh B 2,5 pa3a MpoTuB (HOHOBOTO,
coctaBisis B 3umuuil nepuoa 2 I1JIK, mutputHoro azora — B 10 pa3 (mo 16
[TIK); HuTpaTHOTO — B 2 pa3za. XUMHYECKOE MOTpedJIeHue KHUCIopoja
yBEIMYMWIIACh B 2 pa3a. AHAJIOTMYHOE Bo3pacTaHue Bcex (opM azaoTa MPOTUB
¢doHOBBIX 0OTMeUeHO Ha p. M. botyoOyst (amMmoHuitHOTO — B 3 pas3a, HUTPUTHOTO
—B 10,nutparsoro —B 2, XIIK —B 2 pa3a.

Munepanmzanus Bon p. Janaein (rpynmna «YgadHblii») Ha CTaHIMSX,
PacIoJIOKEHHBIX HIDKE TEXHOTCHHBIX COPOCOB, Takke Oblia 3aBbiiieHa (B 2 pa3a
npoTHB (POHOBBIX MOKa3aTeneil). CXoaHasi CUTyalus CIOXKHIACh U B YCThEBBIX
yuacTkax pek [anaein u Mapxa. [lo tTuMuUTHpYIOIIMM OMOTEHHBIM 3JEMEHTaM,
B YaCTHOCTHU TI0 BceM (hopmam a30Ta, MPEBBINICHUE HAJl (JOHOBBIM BEIMYMHAMHU
coctaBisger 1,5-2,0 pa3a. 3aBblllICHHBIM IO BCEM YKa3aHHBIM peKaMm, IO
CpaBHEHHIO C (POHOM, OKa3aJIOCh W COJACpP)KaHWE OPTraHWYECKHX BemecTB. B

paﬁOHaX MNOABCPIKCHHBIX BJIMAHUIO TCXHOI'CHHBIX C6POCOB, B aBryCcre¢ HX
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okazajoch B 2-3 pa3a 6osbiie. Oco00 HaJ0 OTMETUTh OOJBIINE KOHIIEHTPALIUH
neryuux (enonoB (cpennee 3HaueHue mo p. Janae — 8I1JIK, makcumansHoe —
19 MK, npu cpeanux ¢donoBbix mokazarensix — 5 [IJK; mo p. Upemsix — 5
I[TAK, nmpu cpeauux donoBbix — 3 IIJIK; mo p. M. boryoboys — 7 IIJK,
makcumansHoe — 2011JIK, npu cpeaanx ¢poHoBbIX mokazatensx — 2,511J1K).

[To p. Bumtont — ot n. YUepHsbIleBCKUN 10 BepXHEBUIIIOWCKA CEPHE3HBIX
U3MEHEHUH B XMMHUYECKOM COCTaB€ MHUKPOKOMIIOHEHTOB HE HAOIIOAAIOCH, B
TOM 4YHUCJE€ W B 30HE AHTPOIOTEHHOro BO3JeHCTBUS. JIMIb HAa €IUHUYHBIX
crannusax (. Ceemibiid, C. Cronbatokap, BepXHEBUITIOMCK) TOJIBKO O HUTpaTaM
B wuione ormeuyanuch mpesbimenus [IJIK. Omnako conepkanne ¢(eHOIOB
octaercs BbICOKHM, Ha ypoBHe npeasiaymux jer (5 ITJK mporus ¢ona 2-3
IMJK). Ha ywactkax e, IpUypOUYEHHBIX K IIOCEIIKaM, COJEp)KaHHE JIETyduX
¢denonor mocturaet 15 ITJIK (m. Ceernenii — 15TIJIK; c. Cronparokap — 10; 1.
bopmon — 10I1JIK; Bepxuesumoiick — 8I1/IK).

CuHXpOHHBIC U3MEHEHUS MPOUCXOAT U B BOAHOU Omore. HabGmrogaercs
IpOLIECC TOCTOSTHHOTO TIOHMKEHMSI YPOBHSI KOJUYECTBEHHOTO Pa3BUTHS
IUIAHKTOHHBIX ~ OpraHu3mMoB  ((GuUTO- W  300IUIAHKTOHA) B  PE3yJbTare
MHOTOJIETHETO CcOpoca BBICOKOMHHEPATW30BaHHBIX BOHA. WX nelicTBue
crnenu@UUHO MO OTHOIICHHIO K OTAENbHbIM BHUAaM. OD(PdeKT BO3AeHCTBUS
HAOIOMAeTCsl B HAPYIICHWH COOTHONICHHS OOpa3yIomUX €ro MOIMYJISIIIi,
BILJIOTH JI0 BBIMAJACHUS OTJEIbHBIX BUJIOB, KaK 3TO OBLJIO OTMEUYEHO, HAIIPUMED, B
p. Mapxa, riae B HacTosilee BpeMs He OOHApy>KeHbl paHHEe OOUTAIolue B HEl
CHHE3eJICHbIE BOJAOPOCTU. B 30HE BIMSHUS MOBBINIEHHONW COJICHOCTH BOJ — PP.
Upensx, Teimteiiinax, M. boryoOys, Janasin, Mapxa — oOHapy»eHbI paHee He
OTMEUYCHHBIE COJOHOBOJHBIC BUIBI. 371eCh K€ 3a(UKCUPOBAHO IpeoOIaTaHme
JTMATOMOBBIX BOJIOPOCIIEH U3 PEOPUIHHOTO KOMILIEKCA.

Ha ocHOBe moy4eHHBIX JaHHBIX BBIABICHO, 4TO B p. Buimoh (HmKHUI

Obed) Ha BereTaluio BOJOPOCICH OTPUIIATEIIBHO BIIMSIOT MEHSIONTUICS 10
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Ce30HaM H ToJaM THAPOJOTUYECKHE M TEPMUYECKHE TapaMeTpbl pPEeKH B
pesynbrare cOpoca BoJ ¢ Buimolickoro BoI0XpaHUIHUIIA.

COpoc MUHEpaTU30BAaHHBIX BOJ W3 BPEMCHHBIX HAKOMHUTEICH W
JPEHaXHBIX TIOJUTOHOB OKa3bIBACT OMpPEEICHHOE BIUSHUE Ha (OPMUPOBaHUE
300TUTAHKTOHHBIX OpPTraHW3MOB. B 3uMHUI mepuoa B mpobax, B3SATHIX H3 P.
Upensax, Mapxa, M. botyoOys, Jlanabia u u3 ChITBIKAHCKOTO BOJIOXPaHUIIHUIIA,
a Takxke B mpoOax (UIBTPAaLMOHHBIX BOJ oborarutenbHou ¢adbpuku Ne 9
3aUKCUPOBaHbl KpaiiHe HU3Kas YUCICHHOCTh U OMOoMacca 300IJIaHKTOHA, a B
OTIIENBHBIX CIydasXx — M TOJHOE MX OTCyTCTBHE. Ha (OHOBBIX k€ ydacTkax
(BBITIIE BIUSHUS IPOMCTOKOB) p. M. boyToOys 0OTMEYeHO PHUCYTCTBHE B ITpoOax
BCEX TPYII 300IMJIAHKTOHA W OCOOCHHO (GuiIbTpaTopoB. Tak, B KauecTBe
CpaBHEHHUS MOXKHO TIPUBECTH CJEAYIONIME aHHble. Eciiu B BeceHHMIA mepruo Ha
YKa3aHHBIX  3arpsi3HEHHBIX ~ y9acTKaX  YHUCJICHHOCTh  300TUIAHKTOHHBIX
OpraHu3MoB B cpeaHeM coctaBuia 40 3K3./M° npu Guomacce 1,403K3./M3, TO HaA
¢dboHOBBIX — cooTBeTCTBEHHO — 280 sk3.m° u 1,78 ox3./m°. B nerHuii MIepUOT
NoKa3aTenu ObUTH CIEIYIOIIMMH. Ha 3arpsS3HEHHBIX Yy4acTKaX YHCIEHHOCTbh —
100 »k3./M° npu O6uomacce 5,1 MF/Ms, Ha (OHOBBIX — CcOOTBEeTCTBEHHO 450
sx3.m° u 11,56mr/m°,

JlnHaMuKa W3MEHEHWH BHJIOBOTO COCTaBa 300IUIAHKTOHA XOPOIIIO
MIPOCIIeKUBACTCA Ha mpuMepe p. Mapxa, panee aetaibHO obcnenoBanHoi JILE.
Komapenko (1962) [11]. U3 17 paHee 3aperucTpHpOBAHHBIX BHJIOB
300MJIaHKTOHA B HACTOsAIIee BpeMs TaM OTMeudeHO Tosbko 14. CoBpemMeHHBIH
COCTaB 300IJIAHKTOHA PEKH BKJIIOYAET TAaKCOHBI OPTaHW3MOB, JKUBYIIUX B
YCIOBUSIX CJIa003arpsi3HEHHON W 3arpsi3HEHHOW Cpeflbl, CYIEeCTBEHHBIE CIBHUTHU
MPOU3OIILIN HE TOJIBKO B KaUY€CTBEHHOM, HO W KOJUYECTBEHHOM OTHOIICHUHU.
Taxk, mo cpaBaenuto B 1958r. B 1989r. unicneHHOCTh 300MJIaHKTOHHBIX TPYIIT
Ha ydacTke p. Mapxa CHU3WIACh MO BETBUCTOYChIM paukam — ¢ 1850010 25
sk3./M°, Becionorum — ¢ 4300 1o 35, kosoBpaTkaM — ¢ 600000 175 sk3.Mm°,

BrisiBeHo Takue, 4TO TaMm, IJie HET MOBBIIMICHHOW COJIEHOCTH BOJ, MPOIYKIIUS
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300IUTAaHKTOHA MJIET Yepe3 BECIOHOTHMX PAayKoB, U HA00OpPOT, HA Y4YacTKaX C
MOBBINICHHONW COJICHOCTBIO — 4Yepe3 MOIyJSIIIUI0 KoJoBpatok. Ha ywacTkax
HUKHEro Obeda p. Buitoit B JeTHHI mepuoj 300IUIaHKTOH XapaKTepU3yeTCs
HE3HAUUTEIbHBIM TMOBBIIIEHHEM OHWOMAcChl OPraHW3MOB 3a CYET B3POCIBIX
oco0ell W3 TpPynm KOMEMmoJ W KIAmolep NpU HHU3KUX KOJIMYECTBEHHBIX
nokaszarensax. OCHOBHOM MNPUYMHOM HU3KOM UYMCIEHHOCTH YKa3aHHBIX
OpTraHU3MOB, KPOME€ TEPMHUYECKOTO PEXHUMA, SBISACTCS  TOBBIIIEHHOE
coJiepKaHue B3BELIECHHBIX BEIIECTB KaK CJEACTBHE UX HAKOIUIEHHS B BOJIE B
pe3ynbTaTe TEXHOI€HHOTO BO3ACHCTBUS.

COpoc MHHEpPaTM30BaHHBIX BOJ MPEANPUITHIMHU aIMa30d00bIBAIOIEH
IPOMBIIIVIEHHOCTH NaryOHO OTPa3ujIMCh M Ha MPEJACTABUTENSAX JTOHHOU (payHBI.
HaGmromaercss kadecTBEHHas W KOJMYECTBEHHOE W3MEHEHHE B CTPYKTYpe
OeHTOCHBIX opranu3smMoB. Tak, ecnu B 1958 r. B p. Bumoit Obuio
3apeructpupoBaHo 93 cucremaruueckue rpymmnbl, To B 1989 r. — nums 16.
OcHOBY 3a(pUKCHpPOBAHHBIX OHMOIIEHO30B COCTABJISUTM BHJIbI, OTHOCSIIHECS K
X0JI0ZIOBOMY OKcU(PHIIbHOMY KoMIuUlekcy. Harbonee MHOTOYMCIIEHHBIMU U3 HUX
ObUIM TPEACTABWIM 3BPUOMOHTHBIX BHUIOB — XUPOHOMHIBI MOJCEMENCTBA
OPTOKJIQJNHBI, JTUYMHKUA TOJACHOK, BECHSHOK M pydeilHmkoB. Ha nambonee
3arpsi3HEHHBIX ydacTkax (p. ThIMThINHIaX) OOHAPYKEHBI TMYMHKH MyX — 3(ephI
U WX KOKOHBI, OOBIYHO OOHWTAIONME TOJHLKO B BOJOEMax C BBICOKHM
COJZIEpKAaHUEM COJIEH.

[To crenenn (MHAEKCY) CAnpOOHOCTH THUIAPOOHOJIOTHYECKUX OOBEKTOB
BOJIbI MCCJICIOBAHHBIX YYACTKOB MOYKHO OTHECTH K OTHOCHUTEIIBHO YHCTHIM — .
Bumoli u cpenHesarpsA3HeHHbIM — p. Mapxa, Huxe ycThd p. JlanmablH.
HeoOxogumo oTmeTnTh, 4YTO JaHHAs KilacCU(pUKAIMS KadyecTBa BOJIBI —
OTHOCUTENbHAS W HE JaeT TIOJHOM OOBEKTUBHOW OICHKH  BIUSHUS
aJIMa30/100bIBAIOLIEH TPOMBIIIUIEHHOCTH IO CIEAYIOLUM 00CTOATENhCTBaM. Bo-
NepBBIX, ¢ ceHTI0ps 1988r. nmpekpareH cOpoc BRBICOKOMHUHEPATU30BAHHBIX BOJI

B cucteMy p. Bumoli ¢ kapbepa TpyOku «Mup». Bo-BTOpBIX, BBICOKHH IO

http://ej.kubagro.ru/2016/04/pdf/101.pdf



Hayuneriit sxxypaan KyoI'AY, Ne118(04), 2016G01a 7

00beMy U MPOJOJLKUATENBHBIN Mo Bpemenu (¢ mapta 1989r.) cOpoc Boabl u3
Bumorickoro BOJIOXPaHUIIALLA BbI3BAJIA CMBIB u pazbaBieHue
BBICOKOMHUHEPAJIM30BAHHBIX BOJI U UX OCAJIKOB.

BbIsiBIEHO, 4TO 3aperyivpoBaHHE PEYHOrO CTOKA, a BMECTE C HUM U
pe3KkHue CyTOuYHble KojeOaHusi YPOBHS BOJABI B HUXKHEM Obede MPUBOIAT K
CYLIECTBEHHBIM 3KOJOTMYECKMM H3MEHEHUSIM HEPECTOBBIX 30H PBIO M K HX
HECOOTBETCTBUIO HEPECTOBOrO cybOcTpaTa, ciiabasi MPOTOYHOCTH, pPaHHEE
npoMep3aHue u T.4.). B To jxe BpeMsi OMyCKH BOJbI B KOHIIC MIOHS — Havdae
UIOJIS ISl 0OecreueHus CyA0X0JCTBA B HUKHEM Obe(he 3HAUMTEIbHO CHUXKAIOT
YpPOBEHB BOJbI B BOJIOXPAHMIIUIIE, YTO 3a4aCTYIO BEJIET K OOCBIXaHUIO U THOETH
MKpPbl BECEHHEHEPeCTYIOmuX pbi0 (IIyka, OKyHb M T.I.), YTO CYIICCTBEHHO
MEHSET TMHAMUKY X YHCIEHHOCTH.

JlmtenbHBIN JleoBblid mepuon (215-238 nmHell) W CBA3aHHBIE ¢ HUM
U3MEHEHUsl TEMIIEPAaTypHOro peXMMa BOJABI KaK B BEPXHEM, TaK U B HHUIKHEM
Obede BBI3BAIM CABUT B CPOKAaX HEPECTa M €ro MpoAOHKUTEILHOCTH Ha OoJjee
NO3/IHUE CPOKH, YTO HEraTHBHO BIMUSET HAa BECh XOJ Pa3BUTUS OTAEIbHBIX
IIEPUO0B OHTOT€HE3a, OCOOEHHO Ha €r0 paHHUX dTanax.

OT ypoBHS BOABI 3HAYUTEIHLHO 3aBUCUT CKOPOCTh TeueHus. Eciu B
IPUILIOTUHHOM YYacTKE OHA BEChbMa BBICOKAsl U HENOCTOSIHHASA, TO B BECEHHUH
NEPUOJ CKOPOCTh TEUYCHHUS B CPEIHEM U HIDKHEM y4YacTKax HIKE, YeM PaHbIlIe
(mo 3aperymupoBaHUs), BCIEICTBHE IIepepaclpelelieHHss PEYHOro CTOKa.
Habmronaercss HM3Kas KOHLEHTpPALUsl KOPMOBBIX OOBEKTOB B HMPUILIOTUHHOM
y4acTKe M3-3a MMaCCUBHOTO CHOCA M UX THOeNU mpu TypOyJIE€HTHOM JBH)KEHUU
BO/bl. OTHOBPEMEHHO € BEpXHEro Obe(a MIOTHHBI MOCTYNAET 3HAUYUTEIBHOE
KOJINYECTBO MEPTBOW OPraHWKU (IUIAHKTOHHBIC OPTaHU3MBI, OEHTOC, MOJIOAb U
KpPYIIHBIE  PBIOBI), TMOTMOMIEH TPU  TPOXOKIACHUU  4Yepe3  TypOWHBI
THJIPOIEKTPOCTAHIIMM, YTO, B KOHEYHOM MTOI€, CHMYKAET COJIep)KaHue
KHCIIOpPOJIa B BOJIE, OCOOEHHO B MOJIJIEIHBIN MEPUOJI U YXYAIIAET B LEJIOM Cpery

obutanus rUIpOOMOHTOB. B HacTosiee Bpewms, OTpUIIATEIbHOE JCHCTBHE
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THIPOCOOPYKEHUN HA BOAHYIO OMOTY yCyryOisieTcsi cOpoCcOM MPOMBIIIIEHHBIX
CTOKOB aJIMa30/100bIBAIOIIEH MPOMBIIUIEHHOCTH U BBICOKOMUHEPATU30BAHHBIX
BOJA C KapbepHbIX y4yacTkoB. C  pa3BUTHEM  aliMa30]100bIBAIOIICH
MPOMBIIIUICHHOCTH YBEJIMUUIIOCh TIOCTYIUICHUE 3arpsi3HSAIONIMX BEIECTB B
OKpPYXaloIIyl0 Cpeay, B CBA3M C 4YeM SBHJIACh MpoOJieMa OIEHKH YpPOBHS
3arpsi3HEHUs] OUOJIOTMYECKUX OOBEKTOB BOJHOM Cpeibl, MeXaHuW3Ma HuX
HAKOIUIEHWST B OpraHax W TKaHsAX THUApOOMOHTOB. WM3ydyeHuwe MexaHusma
HAKOIJIEHUSI MUKPOAJIEMEHTOB B OMOJOTMYECKUX OOBEKTaX ObLJIO HAMpPaBIEHO
[0 CXEeMe: BOJIa — BOJIOPOCIN — MHUPHbIE PHIObI — XHUIIHBIE pbIOBI. Upe3mepHast
O€HOCTb 300TIAHKTOHHBIX M OEHTOCHBIX OpPraHU3MOB B OacceitHe p. Bumoii
METOJMYECKH HE TO3BOJIMJIA MPOCIECIUTh MUTPALMIO TSXKEIBIX METAIOB IO
numeBord nenu. Ilpu oleHKe TOKCHKOJIOTHYECKOrO 3arpsi3HEHUsT BOJOEMOB
0oJbIIOe 3HAYEHHE MPHUAABAIOCH H3YUYEHHUIO BOJOpOCHEH Kak MEepBUYHBIX
MPOYLIEHTOB KUCJIOPOJa U OPTaHUYECKOTO BEIIECTBA B BOJOEME, 00JI1aJat0uX
TaK)K€ Ype3BbIYaHON CIMOCOOHOCTHIO AKTUBHO AaKKyMYJIHPOBATh TSDKEIbIE
METaJslIbl.

B xone wuccrnenoBaHuil ObUIO BBISBICHO 3HAYMTENIBHOE HAKOIUICHHE B
BOJIOPOCIISIX, COOpPAaHHBIX B pekax OacceiiHa Buimtos, Hukens u cBuHna (B 4-7
pa3), kobanpTa (B 2 5 pa3s), mpesblmammee ux (OHOBOS COJCP)KAaHUE B
BOJOPOCHSX, COOpaHHBIX B 30HE JIEUCTBUS  TEXHOTCHHBIX  CTOKOB
aiMa3000bIBaroIIIeH mpoMbliieHHOCTH (pekn Mapxa, M. botyo0ys, Upensx).

[Tony4yeHHbIe TaHHBIE CBUAECTENBCTBYIOT O BO3MOXKHOM 3arpsi3HEHUH BOJI
MOJT JEHCTBHEM TEXHOTEHHBIX (DAKTOPOB TAKHUMH 3JIEMEHTAMM, KaK HUKEIb U
xpoM. B TO xe Bpemsi TNOJIydeHHbIE pPE3yIbTaThl [O3BOJSIOT ClIEeTIaTh
3aKJIIOUYEHUE O HEOOXOAMMOCTH IMPOBEIEHUS CIEHHUANbHBIX HCCIEAOBAHUN IO
BbIpaboTke [IJIK 1 muTheBOro M pHIOOXO3SHUCTBEHHOIO HA3HAYCHUS U
npuBefeHuio B cootBeTcTBUEe HOpM [IJIK mns peiOHOM mpoayKuuu BOJOEMOB

Sxytun.
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3aknwuenue. BBISIBICHHBIE MHOTOUYMCJICHHBIC HETaTUBHBIC BO3ICHCTBUS

anMazo100bIBarolei npoMeinuieHHOCTH U Bumoiickoii 'DC Ha BogHytO cpeny
U OHOJOTUYECKHE OOBEKTHI BBIPAKEHBI W OOJBLIEH CTENEeHM B W3MEHEHHH
THIPOXUMHYECKOTO pexuMa Boj OacceliHa p. Buitiolt u kak ero ciejcTBue — B
HApyILIEHUH CTPYKTYPHOrO M (YHKIIMOHATIBHOIO XapakTepa COCTABIISIOIINX
KOMITOHEHTOB BOJHOM OMOTHI; B U3MEHEHUHU CpeHEN OMOMAacChl U YUCIEHHOCTH
HOIYJISIUI TUTAHKTOHHBIX ((DUTO- M 300IUIAHKTOH) U OSHTOCHBIX OPTaHU3MOB,
pPBIOHOTO HACENIEHUs; COKPAILIEHUs YUCICHHOCTH BBICIIMX TAaKCOHOB; 3aMEHE
JOMUHUPYIOIIMX BUIOB B THAPOOMOIIEHO3€E, @ TAKXKE B MOSBICHUM HOBBIX JUJIS
JaHHOM YKOCHCTEMBI (HOpPM TUIAPOOMOHTOB (COTOHOBATOBOIHBIX); B CHIKEHUH
YUCJIICHHOCTU OTHAENbHBIX TPYII U OOMJIBHOM Pa3BUTHU MHAMKATOPHBIX BUOB;
B HApPYIIEHHWH COOTHOIUEHHS NPOLECCOB MPOAYKIMH U  JECTPYKLHH
OpPraHUYECKOTO BEILIECTBA; @ B LIEJIOM — B U3MEHEHUHU ITOTOKA SHEPTHH B BOJHOM
DKOCHUCTEME.

Tem He MeHee, NPOBENECHHBIE HCCIAEAOBAaHUS IO MHOTMM IPUYMHAM
(kpaTKOBpEMEHHOCTh TIepUOJa HAOMIOACHUH W cpoka cOopa MaTepuaia,
BBICOKME O00BEMY M MHOTOBOJHBIE IO BPEMEHU MEpPUOAbI; BPEMEHHOE
npekpaiieHue  cOpoca CTOKOB TEXHOTC€HHOTO MPOU3BOJCTBA; CIOXKHOCTh
mudepeHIupoBaHUsl HEraTMBHOTO BIMSHHMS KakK TEXHOT€HHOTo, TakK U
U3MEHEHHOT0 (haKTopa BHEIIHEW Cpelbl; onpeaeneHue (HOHOBOTO COAEpPKAHUS
MHUKPODJIEMEHTOB B MPUPOJHON CpEAE, MX MUIpPALMS U aAKKyMYJIHPYIOIIEe
JICiCTBUE HAa BOJHYHO OWMOTY M Jp.) HE MO3BOJIIOT JaTh B TIOJHOH Mepe
O0OBEKTUBHYIO OLIEHKY BIUSHUS MHOTO(AKTOPHOTO TEXHOTEHHOT'O BO3JEHCTBUS
(Bumotickass I'DC, ropHomoObIBafoOIiasi  MPOMBINUICHHOCTh,  CEIBCKOE
XO3SCTBO, TPOMBICENI W JZIp.) HAa BOJHBIE DKOCHCTEMBI pek Buitoiickoro
pPEruoHa, XOTs WX HEraThBHas poOJjb OYEBHJIHA W 3HAUWUTENbHA. [ perieHus B
MOJIHOM O0BEME TMOCTaBJIEHHBIX 3a7ad TpeOyeTcs NPOJOIKUTh HayaThble

YHUKAJIbHBIC HNCCJICA0OBAaHUA Ha MOHHTOpHHFOBOﬁ OCHOBC, C Ooiee

http://ej.kubagro.ru/2016/04/pdf/101.pdf



Hayuneriit sxxypaan KyoI'AY, Ne118(04), 2016G01a 10

er'IY6J'ICHHBIM IIoaxoaom, Ha  pas3jiIM4HbIX YPOBHAX  OpraHU3alivu, C

00s13aTeNbHBIM 0XBATOM BCEX OCHOBHBIX KOMIIOHEHTOB OKPYKAIOIIEH CPEIbI.

Introduction. In the available scientific literaéy there are almost no data
on the content and distribution of heavy metalfish freshwater bodies of the
Republic of Sakha (Yakutia). Meanwhile, these stadare important, because
fish are bio-indicators of water pollution and ampprtant link in the food chain
receipt toxic element in the human body.

Currently toxicosis diagnosis and prognosis of dstcome, are
challenging a comprehensive assessment of thesst#tuish, taking into
account the severity of the pathological procesduding an assessment of the
state of germinative system and the ability to edpce. At the same time great
importance is the differentiation diagnosis of stfeus toxicosis, invasive and
nutritional diseases. It should be noted that tiseé belongs to the major
products of human nutrition and in the assessmients status the requirements
of veterinary-sanitary examination must be takea account [2, 5, 12, 8, 17, 9,
3, 4,15, 16, 13, 14, 10, 7, 6].

In the diet of the inhabitants of Yakutia fish gogts consumption is in
fourth place after the meat and dairy productsadbr@nd bakery products. This
fact was the basis for the study of the most comsystems in the Republic of
freshwater fish, and above all the representatiash are not engaged in large
migrations and keep the same seats.

Material and methods. The intensity of the envinental situation in the
basin of Viluy connected, on the one hand,with teterioration of the
gualitative composition of the water, on the othewith a sharp decline in
species diversity of aquatic species and their ugadéine indicators, which
caused the whole substantial changes in the hrecaicstructure of water
bodies. From this perspective, we try to find dwg main thrust of the changes,
the depth of the processes through the followingalves:
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- Assess the level of contamination of surface watth toxic substances;

- The study of the dynamics of the species comiposiof phytoplankton,
zooplankton and benthic organisms;

- A preliminary assessment of river water quality findicator organisms
(bioindication) - assessment of the process of motation of certain trace
elements in water and in biological objects.

Chemical analysis of the water was carried out @icg to generally
accepted in the hydrochemistry of freshwaters nosthb].

The results showed that the discharge of salineriedm the temporary
storage and drainage of polygons has a definiteante on the formation of the
hydrochemical regime Irelyakh rivers, M. BotuobuiZaldyn and Markha. The
chemical composition of water is under the dirafitience of highly discharges.
The greatest changes in salinity is higher tharkdpacind rates 14 times and
amounted to 3.5 MAC. As a result, the chemical cositpn of the water has
changed from bicarbonate-calcium to sodium-chloride

In the river M. Botuobuya mineralization of wategainst the backdrop of
increased 20 times and amounted to 2.7 MAC. The ofpvater was mixed.The
high salinity of the water after the cessation istdarges, apparently associated
with secondary contamination through the soil bitssaccumulated in the
sediments during low flow. Simultaneously with theprocesses in rivers
increased content of nutrient elements, in pauwicall forms of nitrogen. In the
waters of the riverlrelyakh content of ammoniunrogen increased 2.5 times
against the background, forming in winter 2 MACtrite nitrogen - 10 times
(up to 16 MPC); nitrate - in 2 times. The chemicadygen consumption
increased by 2 times. A similar increase in allnfsragainst the background
azaota noted at p. M. Botuobuya (ammonium - 3 titesnitrite - 10, of nitrate
-2,COD - 2 times.

Mineralization of water in the river Daldyn (a gm of "Udachniy") at

stations located below technogenic discharges Jss @verpriced (2 times
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against the background values). A similar situatexists in the estuaries of
rivers Daldyn and Markha. By limiting nutrients, particular on all forms of
nitrogen, the excess above the background valudsb5e2.0 times. Inflated on
all these rivers, compared with the background, tamnaed organic content. In
areas exposed to man-made discharges, they turBeiihi2zs more in August.
Special mention should be noted large concentratiatlatile phenols (average
r. Daldyn - 8 MAC, the maximum - 19 MAC, while tleverage background
rates - 5 MPC;. in r. Irelyakh - 5 MPC, while theeeage background - 3 MAC,;.
in r. M.Botuobuya - 7 MAC, the maximum - 20 MAC, iéhthe average
background rates - 2.5 MAC).

The river Viluy - from the village Chernyshevskiyl ¥erkhnevilyuisk
major changes in the chemical composition of mmwowyponents were not
observed, including the area of human impact. @myindividual stations (p.
Bright, S. Syuldyukar, Verkhnevilyuisk) only fortrates in July there was
marked the maximum permissible concentration. H®@rethe content of
phenols remains high, at the level of previous ye@ MPC against the
backdrop of 2-3 MPC). In the same areas, confinedliages, volatile phenols
up to 15 MACs (n Light - 15 MPC;. With Syuldyukarl®;. N Bordon - 10
MPC;. Verkhnevilyuisk - 8 MPC).

Synchronous changes occur in aquatic biota toeréllns a process of
continuous lowering of the quantitative developmehiplanktonic organisms
(phytoplankton and zooplankton) as a result of magrs of dumping of highly
mineralized water. Their specific action with resp®® individual species. The
effect is observed in the ratio of its constitueraiation populations up to the
loss of certain species, as noted, for exampler Markha, there is not detected
early live in her blue-green algae. In the areahigh salinity influence -
Irelyakh, Tymtyydah, M. Botuobuya, Daldyn, Markhareviously found not
marked saltwater species. It also recorded theapgaee of diatoms rheophilic

complex.
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On the basis of the data revealed that algae ggpweason adversely
affected by the changing seasons and years in logical and thermal
parameters of the river as a result of the dis@hafgwater from the reservoir
Vilyui.Reset mineralized waters from the temporatgrage and drainage of
polygons has a definite influence on the formabbrooplankton. In winter, the
samples taken from the river. Irelyakh, Markha, Botuobuya, Daldyn
Sytykanskogo from the reservoir, as well as in dampf seepage water
processing factory number 9 recorded extremelydbwndance and biomass of
zooplankton, and in some cases - and their completence. In the background
the same areas (above the effect of effluent) BoMtobuya noted the presence
in samples of zooplankton groups and especiallierfifeeders. Thus, the
following can be cited as comparison. If these aonbated sites zooplankton
abundance averaged 40 copies / m3 biomass 1.40mfBdin the background in
the spring -.., Respectively - 280 ind / m3 and8liid / m3... During the
summer, indicators were as follows: the number arftaminated sites - 100
copies / m3 biomass 5.1 mg / m3, on backgroundpeively 450 ind / m3 and
11.56 mg / m3.

Dynamics of changes in the species compositiazooplankton is clearly
seen on the example of the riverMarkha previouslyvesyed detail LE
Komarenko (1962) [11]. Of the 17 previously recardpecies of zooplankton
in the present time there is only noted 14. Modmymposition of zooplankton
taxa river includes organisms living in less stdiraad polluted environment,
significant changes have occurred not only in dquddut also quantity. Thus,
compared to 1958 in 1989 the number of zooplangtoups in the area of the
river Markha decreased cladocerans- from 185005tan@ / m3, copepods -.
From 4300 to 35, rotifers - from 60,000 to 175 inah3.. It revealed such that
where there is no elevated salinity, zooplanktondpction goes through
copepods, and vice versa, in areas with high salinn a population of rotifers.

In areas of the downstream river. Viluy in the suens characterized by a
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slight increase in zooplankton biomass of organidmgs adult groups of
copepods and cladocerans low quantitative terms.rifiaiin reason for the low
numbers of these organisms, in addition to thenthérregime is the high
content of suspended substances as a result oatteimulation in the water as
a result of anthropogenic influences. Reset mimsdl water companies
adversely affected the diamond industry and reptasges of bottom fauna.
There is a qualitative and quantitative change ha structure of benthic
organisms. So, if in 1958 in the districtViluy wasgistered 93 taxonomic
groups, then in 1989 - only 16. The basis of theomded species biocenoses
were related to cold oxyphilous complex. The mastnarous of them were
presented eurybiontic species - subfamily ortoklgpdchironomids larvae of
mayflies, stoneflies and caddis flies. In the nustuted areas (. P Tymtyydah)
found larvae of flies - ephedra and their cocoarssially found only in waters
with high salt content.

According to the degree saprobity hydrogeologalgects studied water
areas can be attributed to relatively clean - ther Viluy and normally soiled -
Markha River, below the mouth of the river Daldyinshould be noted that the
classification of water quality is relative and doaot give an objective
assessment of the full impact of the diamond ingustr the following reasons.
Firstly, with the September 1988 stopped dumpingighly mineralized water
in the river system Viluy career 'Mir' pipe. Sechyndhe high volume and long
time (since March 1989) discharge of water from tbgervoir Vilyui caused
erosion and dilution of highly mineralized watedgrecipitation.

It was revealed that the damming of the river fland with it the sharp
daily fluctuations of the water level in the dowesim lead to significant
environmental changes spawning areas and fish éw 8pawning substrate
mismatch, poor water flow, early freezing, etc.).the same time water release
in late June - early July for navigation in the datveam significantly reduce

the water level in the reservoir, which often lesaolsdesiccation and death of
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calves spring spawning fish (pike, perch, etc.)icwrsignificantly changes the
dynamics their numbers. Long ice period (215-23&jland the related changes
in water temperature regime in the upper and dawast caused a shift in the
timing of spawning and its duration at a later datkich negatively affects the
whole course of development of the different pesiofl ontogeny, particularly
in its early stages.

The rate of flow is significantly affected by thater level.If the dam part
Is very high and unstable, the spring flow rateh@ middle and lower sections
of lower than before (to the regulation), as a ltesiuredistribution of the river
flow. There is a low concentration of food itemstite dam area of passive
demolition and destruction in turbulent water moeain Simultaneously with
the upstream dam comes a significant number of degahic matter (plankton
organisms, benthos, juveniles and large fish), wieal when passing through
hydroelectric turbines that ultimately reduces ¢tixggen content in the water,
especially in ice time and degrades the overalirenment aquatic habitat. At
the present time, the negative effects of hydrawlarks on aquatic biota is
aggravated discharge of industrial effluents ane dramond industry with
highly mineralized water dump sites. With the depehent of the diamond
industry has increased the introduction of contamig into the environment, in
connection with what was the problem of assesshgylével of biological
contamination of water environment, the mechanigntheir accumulation in
organs and tissues of aquatic organisms. The saidthe mechanism of
accumulation of trace elements in biological olgelcas been directed by the
scheme: water - algae - peaceful fish - predatmly. fExcessive poverty of
zooplankton and benthic organisms in the river rbdsluy methodically not
allowed to trace the migration of heavy metals tigio the food chain. In
assessing the toxicological water pollution of gregortance was attached to
the study of algae as the primary producers of ery@nd organic matter in the

water, also has extraordinary ability to activetg@amulate heavy metals.Studies
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have revealed a significant accumulation of algakected from the riverVilyuy
basin, nickel and lead (4-7 times), cobalt (2 andintes) greater than the
background concentration of algae collected in zbee of manmade waste
diamond industry (Markha river, MA Botuobuya, Irakh).

The findings suggest a possible contamination @ftew under the
influence of anthropogenic factors elements suchiasel and chromium. At
the same time, the results obtained allow us telode on the need for special
studies on the development of MPC for drinking disthing industry and
harmonization of the rules of the MPC for fish potion ponds Yakutia.

Conclusion. Revealed numerous negative impadiseofliamond industry
and Vilyuiskaya HPP on the aquatic environment biadogical objects, that
mainly expressed in the change of hydrochemicahme@f waters of the basin
district Viluy and as its consequence - in violatiof the structural and
functional nature of the components of aquaticahithechange in the average
biomass and abundance of planktonic populationsytgplankton and
zooplankton) and benthic organisms, fish populatr@ducing the number of
higher taxa; replacing the dominant species in diyidicenoses, as well as the
emergence of new forms for the ecosystem of aguaganisms (brackish
water); in reducing the number of separate groapd,abundant development of
indicator species; in violation of the relationsprbduction processes and the
degradation of organic matter; and in generalharthange of the flow energ in
an aquatic ecosystem.

However, studiesfor many reasons (short duratibrthe observation
period and the period of collecting material, hiygdflume and high water for
periods of time, a temporary cessation of dumpiagtesz man-made production,
the complexity of differentiating the negative ingpaf both man-made and
altered environmental factor, determining backgcbaantent trace elements in
the environment, their migration and accumulatiffgats on aquatic biota, etc.)

do not allow to do the full objective assessmenthaf impact of multifactor
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anthropogenic impacts (Viluiskaya hydroelectric,nmg, agriculture, fishing
and others.) on aquatic ecosystems Vilyui regionéss although their negative
role is obvious and significant. In order to soldly tasks it is needed to
continue started unique study on the basis of tbeitoring, with more in-depth
approach to the various levels of the organizatwith obligatory coverage of

all the major components of the environment.
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