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Abstract

The article discussdhbe results of a studyf underice benthosn the south-
ern partof the Gulf of Obdescribedhe taxonomicompositiorandthe distribu-
tion of organism®n the four sectiondorth of the Ob estuarin winter.Analyzed
the similarityof species compositiofig the majorindexesThe evaluation of the
statusof the benthic invertebrate faun@ader anthropogenismpacts.

Key words:macrozoobenthospouthern parbf the Gulf of Ob
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LOhMdh O dis?2 CodemlstezC ydd (S OlIstsHO) d3j IstsH
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mMdMmisj d'Is'L.ON Odzdz" 2 otffteshm OMMBsISte] dz o
({Ldzy SstesndBBIUd MEdR2) L OCdzt yojlsmw o i to
ke ts Mmdzsw L O dh O] didts?2 Y tso jtorndesMmisd , Mt

55¢ 0 dzO Gte@dmmstedgmasdzdzgtslstsjtqsd;qwsc@quq;mc
tsmlsd CttesLdd HE ftodj ddj &' & L dzOyj dzd 2
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L Qo dfmd dizsmls ! dL d3j dzgj dzgdv MC tetsMisd tOMIse st

o Odzj , sts J Mis! UOt@tﬂ((/k)ﬂZblZ"‘ dZetcd f Btz @Oy tstc
Ja=f

GHJ, 1§ dztslsdztsmls ssC O twOMmlse stoj dad v , C tslist
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Zyj 20 o Ekmazscedwas d&JrOdedyj MEtsets otsL H
dzdzO fted 1 CMf zOIsOYydd ddsteMc dr ¢ tsdzMmistctl
d Br&OYHjddd @ttt oBHB2 o' MSE SIS C
[Hdzs Offlc Odedzj dzd 2 { dzj Sstesen ddBBduyud MEsEets
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BsMisd MEBtesmMisd tOmMishBlicP izl dz) 8¢ QB Is§ el 6
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9 C(lststelkzs osoBHWISMY dzj Stlstster jidyC M j to
, CdeStejlsdLdiekzs hd) EfmMdsedw e jH]ddw
ZOecOjIsmw, ybt dhmdajHEj BOW B EZOMIS! dzOA
tcOo dzso ffiipdgGalas OO twOMlse stej dzdwv ) Is O dzadzO,
fsdzztcj OCydj?2 otMmmlsOdetse dzj dedv dJrsdetso o IsC

] HOddzs? OBl ftjHEZOSCO ] sMw dMmY sdz |
odMmddshisd (1) §dtsldtiiFsd d sttt Ojddegis o st j
ssuySd fijtejecdBO S jteddsj dzlsOdz dets?2 (k3
ds?2 LOadmddisMmisd. 1 dzslsdetsmls! L& QPwiEOfilso t
v jlsmw fkzlsy @3 L Bj tej dedw kHj dzr detsatee ff tsdzw t
LIsts?2 bySj.

SsOC YsCOL" 908 Is ddese sydmdzj dedzr j o Mfmdzj +
MisOdzse dilsmw + WWjClsdodets?2 §ted Mmdsd "ddedd
ctsdzz 05 Q)1 0l s fslsjdydOdzO ¢ fe 5B SH das 2
fisd btsyscd 4 iigeslO j(ddyidp. AN j2 §itej ~BH
HAW WY EL dsdedetse s §  fd3j-b © Hztizts tRiz dzt§ dfth) &z ts tzls tizis
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Puc.1. CymmapHas KaToqHaSI HOAPH3AHOHHAA KPHBAA CTATH B MOPCKOH BOJIE.

Cdzj Cosnidddyi MS s ©OMlseatstejddj d3jlsOdz
d3j dzls Odz' dz" 3d Y OrlOjdTlpIsdEBARE IR K | dz2yd Odz o = SH J
&zj eMS ks LOoadmddsmis: (1) $0OC dajL Qo (g dC
fd s K ety 20 Eydlsr 9 Ols! v o § OOdj swOR

ja=ia(pH), /*=j*(pH), (2)

(Mdzd §slsjdydod ZORsHdlshw o B &OMisd (
detso dzj dedv CdfMzstesH O ( Md3. tdfm. 1) , Ists fyc
B Mistetsj ko jddujdd) §dsksdshisd ssCO ot
z o j dzd nH fddefd) e to O dad  dbfstds eoffjdiashiyls ood § ) 6 OC Yy,

O, +2H,0+4¢e" - 4(OH)

158 CO0C fsCOLOds o9 twOBESISOR [ 5, 6], o]
tejedBO d orhj 1?2 tBdOMid MlsOY sy &
folsjdydodzO o ltedyOlsjd dzzs Mlststetsdalz, Yy
1St jtod 3] dzlstez) dzddf B ols®B tslsj [ 6] ( Md3. to«
Yylsts o 1 Its?2 B d&ZOMIsd HsMisdeOjlsmw ftoj Hj dz
B Uj M et otsmils Odetse dzj ded W . Jphrfdsl:. [z fyls O dzt

-@
S
1.1 —
1.0
2 09 —
0.8
0.7
| | |
10 11 pH
| | \ | | | | >
10 20 30 40 50 60 d/cu?

Puc.2. CyMMapHas KaTofHasd MOJIAPH3AMHOHHAA 3aBHCHMOCTL (1) H 3aBHCH-
MOCTE pH IPHIIEKTPOAHOTO CI0A 0T IMOTEHIHANTA (2) IO JaHHEIM [6].
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o - (pH,)e

ja= Ja(pHd)exp‘fja#ﬂ, (3)

|

1 sMStd SH jajlsga®j Ctoodj o tfhflsOdss dj d

sfv otMMlsOdso dzj dzgdj SGBHBBEHO, LOGdh j &
sobkshbe 1ltsdkz fsyj Mk

jH =- jzexp\l,ejzb—-/g’ (4)
| 2 Y

CHIhy T dztslsdzts st IstsC O o G tf tdAsHs dias I Ists | BISY ¢
34 dzZQ;i tc Qo dztso j dz" 2 bt tsI€jCdusH@ED, Y € 5 dzfls O dzls C
tcj OCydd. l1ted {1 Istsd3 ftej Hf sZOGCOj Isfqw, yYlsts
Ldz2Oydlsy dz' detsds zZH Odzj dzgd d Bl tc@ls fzik'e gzt dats B St
dzs?2 ftodzkztej OCydy2 dBeydts fftejdzjBted Yy . 1 Of
COlstsHdzs?2 L OoadMmddismisd M Eyy stsd3 dzOyO dzO
dzs s+ o ppjtCde) cfdcd EZyd sy otSHBSHAE?2 tj OC
dzd § o3

<

J=Ja= In - ld

o & - pH,)a . &.-j0
j= Ji(pHd)expiwu- inexp 2L g- [j,|. (5)
i b, y i by

) sHdW W jojdydekjd (5) ft §slsjdydod:
sls § eslsdsfisd odzjhdzj ¢ts SCO wWodwjlkfmvw
G 5 MY eskalyd) ey & s s Bsdde dj dad
f sH Y OgSkd @ uBssd fdls s § slsj dzyd OO

dj _ 1 _jpHy) & -7 pHy)0 j, & ,-/ 0
g oa)T n O n U, U ©)

1 m te OxXH ) d joud tBjdbind 4 SMYtdaj delsT fted f 5
(3), (4), dzOr- tsH d d3

L el
aj) b b, 0
ltesHdWW jtej deydtelzjd&s (7)) Jhy tOL
d?j _ ja(pHs) . & -/ '(pH,)0 j, & ,-j0
= ex - Zexp 221, 8
TR S i N ®
o toOUbbtk) d joUd ©jhiy, BYjHjdIB olststelzs
i i
N ©
2

sOC dLojfmlsdes dL $EOj BOKJ gj gE & ( 0dz0
olststcOV ftotsdL o BH dzZOW Qo dzO dzlz dz¥

il o, s St (10)
-2 ] .
37, b ;
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i =% 3¢ (1)
Il sHms©oaddy (11) o (7), ssGHO
i (12)

[IsMe HO BdZEYOjIsMw o' tc@zsicdzd jo OHndzve it tsl
sOdzdizO o IstsySjy fJjttjecdBO COtSHAd2 {cdvt
tetsH dzts?2 g OC yd(d

=500 O (13)
LB
la = (b +bk)O_ (14)

GHpP=23b,b,=23b,, vOCdd tSBELELOLBA, dJqL BJtWwW

ydtsdzdets] Msfadmls deotdnCdgd jf j t6j s B O, RSy dots
tcOMlsotstej dzdw o dzj2 s Wistedlzdzy (14)

[dzv OfMyy O MSsteshMisd twOmMksesstej dzdw 1§ te
fsHiMlsOadd o IsOWjdzjoamCks L OsddEkemis: (

o j zduddy P, IsscHO

: ol 3(-/°
Ja = %2303 +b,) apgex% (/a/ )g (15)
ltoso jweC O tjtsdzlzmudzdzr” wtstsd3|zdz (14) d
dL d3j toj dedV¥ Mz BBOtcdzs?2 COlBHAZ 2 L Oo dMmd ds

BsteMGdag A sHoO dy dats 2 o BHJ ftod ¢ tsd3dzOIs dzts?
JdLd3jtcjdzd?2 d tOmyYy stse ftej HMIsOodzj dz@ o Is¢

RLAJtoj dzdWvw ftetso sH J dzd My fts ISty mdl dzj SIstctsSH
q’fr]t]’lstJLlsaOdzq’Jd3 ~n Izt tej BteW dzsegts OV dzj CIs
Ctedo O gL sBtcOY J dzO dzO ted ). 3. [ Odz]
HWW tGJ dzydtetseo OdzOMm! d ¢ tdzkzyodom: Mz B33
(tGdfn 4) .

Obj &3 ftesotsHddzmy tOMyyl 5 ¥swdzdj !
l]’teddz\bdzﬁ%]lq(llagj I stsySy fittjedsO f sl
COltsH dtsGjBo 0RO Md3j M jdzedj GYslsj deydOdzO sl
-D/Pe120 B, EHjd ds] ftdvtedl0ydpsddgsik i
)5  HOdgdz d5 [ B, =(1PO- 1§Qeis) fMisj § j d L Oh dlsr
fsiisOo d7ly’ %, 940 MMl CtetetsL0POE) 5 H
¢/&Mm) . 10" @MUY BO 4 sHEAEAG dB97% Oh dis T
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— @, mB no AgCI a . OM-M?
95 24

o

750 / :' ;
700 vam 0.8 / : \
/ E '/ ! \
" !
0 0.2 0.4  jdm 0 0.1 02  j AAR
Puc.3 CymmapHad KaToJHasd 1Io- Puc.4. CymmapHad katoHas qudde-
TIPH3aIHOHHAA KPHBAA CTATH B PEHITHATBHAA KPHBAsA CTATH B MOp-
HEMOABHKHOH MOPCKOH BOJIE IPH ckoit Bosie mpu 20 °C
Temmeparype 20°C.

v OB d&zd yo 1
SOIssHd@ZOY L OhdlkO MiEOWYsD oisAIEH o dzts:

D, d3l j, 07 &3 alj), ¥ j., o7 of wlsi g dz
h q’r . %
11 0.05 0.21 0.12 0
28 0.10 0.43 0.059 51
58 0.15 0.75 0.032 73
120 0.20 2.2 0.004 97

s IS ddlsj Okt

1. 1iteOmddtse [ .1 . 1 OMdbdr § §tslsjdzydOd
RL9 JMsdw ¢1 wuut [A8. 1957. ~ 3. d. 263

2RtsMMjdz 5. ¢c. (OMuyyls d dHj dzdtetse Odzd j
CedemMstckzSyd2 [/ S.¢c. RSMMJdz [ .]:. Cu kz Hstehy los
Jdzdj , 129711H .

3. [ddzOjoeo [.1. tOMmMyyl ftsdzv 1 dzj CSlstetsnm
d dzj dzddzj 2 dzr d3d cGcteOdzed ydzr d3d Emdzso dw d3d :  d3t
Msets ¢suvi dB & ,SBRIYas5301818337-3

4. [sBdzddSMmMd?2 [.Cc. HBto GOo ¢ Yidz@'C d 16 (
dzddzmCd2, 1.r1. ldtsese, [.1. B Odso (

5. [ddOje [(.1. [Obj®BOBdUuiMSd) d +dzj¢
d ftescdetsL Jieso Odzd™w CtetetsL dd o34 IsOdzdzse :
Misets ¢ s v d§3fISENO®7EE-918182437

6 glstcdyjomed?2 RrR. 8. 10MdIlO f tSHL j dgdz |
R. 4. wdlstedy JomCidf2.,: [C daj tctiz@lstheike(4 @ Ols, 19

7146tejjo 1. A lteslsj CIsstcdzOY L O dlsO Mls
[ 1. An. 14d6G6jjo, ¢f. . pOv@IRy Etctsah.L J tcB O H Y (
ddhisdlskzls 75&f 1956.
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fesw s, HEBOBSGEOBdUIEHSESd~
4 OdzSllg sjteBlzteeMSCd?2 EtsMmizHuOteMmlise j d
CGdzOo dzr 2 dOkzyder 2 MslstczH dzad C | dzO o dats 2
ddsj dzd . R. J 5412 Cldsjotes, I taicO

) sfydzj Hdzj j otejdg™ o RdEsjtedajlsj W odwe

L) @gdzs? CBBsSMEcsydas? yofmed dg2¢ as®dzsdd (),
SBtcOLBoOdzdd cOLBYyYdJHSESBMIsdzsets fzL ' teWw dzO+
L Issd3 L jJ B3dzOW CstcO  sIsd A Ck MmMftsd O Is

Elsfqpw h Ote! Wy dgr j Htesyj Mg’ [ 1 ssets o ffj
Msse jddw Isg Clgtz@yryg MSCdr ftesyj MMOr dzO Is
ter j] Mt dkzOmkzs Ismw M 1 Isddy wWodzjdedj d3. 1 yOf
| dzZlstcOdz! dzr = M IsOIsOR oMy otcj W fdzL vV Is
¢cd d OolktsHtttsed o Yd dzlstcOdz deted - M IsO
JmBSJ%@B 9 BJedHsdOd dsd3 dzO0f cO9 dzj
fls dzr dzj cdzEBsC dj tOL dzsd3' o wslsfmizlsMmise d
1B@BMd54¢J@B dzj HOo dzets o ctstodets? d3j Mls dats s
Esskzdz o9adzj L Of dzgts tsB tc OL tisek Gscdfisiy € tet@shigd jlsdedOdz(
dets?2 o dgiMeitsdz Cts5 Bjlstesa. 1 0 bdrnttst j Odzin
sBicOlsdetsj i vczlmg 8?2 twOL dztsds v Odz ¢ dzHtcj Ofp
Cster dzO@ LOYOH o vdad?2 B¢j Ods s tsdzlsddzj dzls
dzds Bl BOLjtedcO [7].
stesEsHoadYSCd o tOLdsdR] w0O0d ¢dzHtcj O d
hisOBde" j Wodzjdedw: OCIdoeodL Oydw HJWIsj dz' dzt
| sdze 1 4 dzdzd, ftsor h jdadetsy MBHjy Odedj k6O
hjets dL Betsddtsets Mt sses ttOL dAOBO - 1
dzsd3 dzOf tcOQo dzj dedd tsls m! 8 MissdzO® HEts d3j MIsO ¢
(ftcddzjtcdzets ® 300 SCddzsdzj stcOR) [ 8] .
I yyd3 34 ftedyddzO otsL dzgdCdetso jdzdW IsOC tsc
[ By des ftoj HY sdzZOG Ols! BOMN IsOB desj tWOMA 5
tesdz Bls fftoj HY s5dzOE Ot ARis dzts 3@ dzAg B d Gipzts dzL O dzd
tcOo dzgd dzdetsc ts itk @O Y o j ded® ftso j ton datsl
imMjojawtmMlisse Hftojfwismlisokzesls ¢ff OdzOyd. rod
o Mtstosdzk s OdzOHT™ ded S Ists dai dzOB def y@aee. [ H
o ftdayaldf soiBJ S © Ctdzyy drLojtyjdedw ok d
2010 cetsHO dgj fskdestejydls cdfslsjLj Mk
teslsdetsds dzOf tcOo dzj dedd dzO Isjtetedlsstedd s OdzOH
Cster o Mtstotsdzz f sdzEtsMmistctso Ou tf OB dodH dzde’. d3d
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zlsOkO®R], ojtswisds, Mkhjnlsaghskzsifs®] s oy
sStetsdB o b dzdzskzfmistskzdzy ddzd o Sydes?2 [ OC s
Isdd cLedsdStsde d, cHj sdz f @) O Odsd s f

Istclz H dzts . bolststc Hftoj HftsdfaBR c OB I] Biststc j dacfig W
sd¢Oe[3]. Rdidsj dzmdo desfmils! | ts5dz'3K BytsH es@its - 5
sBi Wided 58O, C0O0¢C fHtosyj MO dz2OctsdzO ff tso j
dzde fm omdzjHikzshddy jyY dzOctejotsds d sBted s
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¢ [dimmdmdyfd M ftedlsscOB3d) . wdjHlzjls {t
otSHT W|BBYJIls BT ISt ordesfy JVY dL d&BOdlsdd f dz¢
binlsskdnSdd Mzfj s zdS Odzs ds.

1 OntsHWh djiMmw o Stelzy ] ddflzdifdsts gits cffsief j A
fOHOE s ftsH dLojMmisdr j Isdfr ¢ tsdzlsd dzj dzls Oz

EHOdzj dz@ Bls BCjO0dz0 d otLddSdzd o tjL kzd
sOdz’ dets?2 dzdIstsmW jtedes?2 f dzdlsr . uvtsdz €5 dzO
ASHWIs o dtods 2 TR, tc joBjjtdsts WsldpH, f de tgjldas s 5 ff tc
sster 2 ftodkztesyjd ¢ OSC-bd&H deth? O dzff) O Hz] ¢ Bz
fdzdlsr f R OtOCIsjtedzr d©3 OMd B3] Isted ydzr d3 Mistst
Ltsdzy yjfd OCIsdedzr » ddzd dzj HOo des f slskzr h d
sls ¢ tsdids@ daizd C totsf taeg JsA Z iz O gaints* v C Odzd Misr j
ftcjHMsOodzW s Is MtsBts?2 tjLEzd IsOls Bsdz! h ¢ s
deso jdzad j &5 d2O jets Ijtwtedlstedd ftwOCIsdyd MS
f d&zOdzj Is' . [ Hd dzMlilse j dedats?2  tod yd daets X W g tc Gndsr d

LHOoh jets S OdzdMmilsr J cetter dsy jls Brls! Istsd
hd2 o 1©02tcdzs] tsdzzsMistecsoa O HCOIsOdz o [ jCf
[ 3]. lwHBBd Jdd] bktOjSClststedd jets HodYJ
ded ¢ M jJ ddelsj demdo detsy H tstg @ diEfli) Lijsdsdptsi2 ST oy
ddzdyddteso Odzs fswoeodzjdzedy S OdzdfmlsT' 7 ¢ Bts,
tcOL dzsditse o s OtcdBMEtsds BOMMj 2daj, dets d sf
IsdJ?2. sBdWdekzteOydd dzj S Blsste’ » WWOL dzsd3ts®
dzso " n C tSdzjdasRAzdVERtc 'L jfdcd o L dzgd S detse j dzd d 4

stsdzj BOdzdwY L j BBdets? Ctster My sMmise Mise s Odzc
MstczSC skzter L j d@gdets?2 S tster, ko jdzduyjdede JVY
dZscts f OtcO, dBjlsOdzO, otHBEBHO d HEG. ), O
Btseo, Codasodgdded J Istej M ddz, twdWilsse d tfmj2 MY
mMor doOBdt HOjIsMw tOMYf OH cdHidHBe [ 5], f{
HStcSHO Bl ¥y &3 tsBtOLEZE M JaMmw ftosHEZCIstse ot
dzsfdls k3 J oLter ades?2 - OtcOC lgfjvtc .0 Mlisty Licdsts>H A2t |
desdlsj dz des dgjBtsdz' N 52 cikziep @6z stdzgO- 1615 H dzff
hd2fmw s WHtO | jdi3dzd € JjYy {§tejtorn desfis(
cOMf OHO WHjt IswyydzZh n {1 dzj 3 delstse dzO B Bz
94 MO dOlj ted OdzO ¢ dz6CBQY st e j"HHj jam dptisd3 | te@sm fH
oJtendzsisd 1 Jdi3dzd. | tdztso O § dz¢t BO  tsH dzd ©ZOV
dztseo dzjls HBs dzdL O L J Bdets?2 GCtster, d, dad ot
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dzj 2 o OfmlsjdetsmW jtoj, HBMisdEcOY ©OL B O 2
Bjdaj j dBOzjdRdz | toj 3w Mbkh jMmMsotseo OdedWw dzOd B &
fstcWHCO 100 ddzdz dzjls, dzOftedd3j to, R fdzOdzH fi
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Cster, BKOLBOOdd] bLEOf §fsedzdo ORBOOW| &3 Ic€
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ZOdzsd yj MSsets t5CjOdzO. v 0OCB] Ctdzdyj Mo ts
By j o @EyeEddH HJdOdBjstesdd 10 S (fted
ddzd Hfted joets oaLtroj o dBsdj dids f OH j dad W
hjdz sOCts2 BOdzse jtesWisdz 2 Mdzeyo©2 o fiste
sts MlsOdetso dlsmw o jtotsWilsdz i3 Mtso d3j frislssdadit jts 2
fsdzey JHS 82 ftosmds2Cj -y s gts ts
dzds ktcOjSChkstedd fOHOsN j¢s OMmlsjtesdHO.
stsotcjdzjdedz” | HOdzdz" | ModHjIsj dzt flsio kz&
f dz6 30 wO~tsHdIsMW d2O0 cdzzBddzey 650 € d,
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