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A.A. Cyxope6pufil

I4JIOBbIE PACTBOPbI MOPCKIIX OTJIO}ICEHUIZ B
IPLIPOAHOI,I AKOCIICTEME UIEJIbOA TTEPHOTO

MOPfl.

Hnoeare pacmsopbt \ou.nurx Mopcttux omJroxteHuil paccnampueatumca

rcarc vacfiLb eu/poxutwuqecrcoil u aKaJloauarecrcott cucm.ewbt. wenaQa Vepnoeo

Jwap,n. Onu odpaeyfitn H.u?tcHnn cepoao)opodruyn ( eoccmanolurnenbl{An ) sotty,

Honxopan no)cmunaern rcucnopo)ruyn ( orcucaumenanyrc ) soHA Mop,n. H noear.e
pacm.nopbl *iluanm Ha grcoJloeo.zu1poxutvtuvecrcAn cpe}y uenuQa rc&K ucmoq.Hutc

nocnxynJleHua cepoao)opo)a, awttoHtt&, Mutcpoerewell.n'tor a npuOottttatil, cnoit.

nopcrcoi^t eo?ut.

I,IJrosrre pacrBopbr AoHHbrx orroncesvrft (ncr4rcaa $aaa r,raou) annarotca

cocrasuofi rracrbro lr{ApoxrdMrr.recxofi c?rcreMbr BoAoeMa [2]. Onu o6paayror
Hrarrcurorc r'r{AporeoxffMldqecnylo. Borry, cBfisauuylo c noBepxrocrnofi oo4oft

BoAoeMa (repxnsa eona) fipoqeccaMr4 coJrefiepeuoca - KoHBeKTrrBnrru ra 4ra$-

Syar,ronrrrM, B peayJrbrare Koropblx xrrMtrqecKl,Ie I,I opraH[rrecKrte coeAr,IHe-

Hlrrr tlJroBbrx pacrBopou rrepexoArrT B rrpllAoHnrrft CnOft I,r BJMffrOr Ha rr,r,4poxra-

Mflrrecftyro o6cranoexy Bo,4oeMa. Ban*ras poJrb B $oprvrraponaH]I[ fipupoAgbrx

a14ofioruqecrnx ycJrornfi no4oeua upr,ruaAJrextllT rrpoAyrcraM 6uoxrailrra.recrcoft
lreravlop$nsar\vrfi [JroBbrx pacrBopoB (npeo6paaoBaHtre opraruqecroro Berqe-

crBa, ?rcr{aueAeffTeJrbuocrb Mr,rrpoopraurr3Mor). 9ru xr{Mr,rqecrcrre r,r 6uoxlrwru-
TICCKITE ROMIIJIEKCbI IIOCTYIAIOT HCtrOCPEACTREHIIO B BO,4OEM TTU6O ITCXAHI4IIEC-

Kr{M nyreM (ormarrae prJlororo pacrBopa rrp]I yrrJrormeqvIfi oca.4rca, BBM;rqIt3a-

Hr{e rlJroB rra MeJIKoBoAbe npr ruropue), ;rra6o ryronercyJlspHo-AzQ@yszonnuvr
COJIeIIOpOHOCOM I4I3 ,qOHHbIx OCaAKOB B BOAy IIpI'IAOHHOTO CJIOff.

I,Iay.reupre reoxlrMlrlr rdJroBbrx pacrBopon rtearsa rlepnoro lropa 6rr.iro

BbrnoJrrreno B rrepfioA Mopcrldx aficrreAr,rqlzft na rugporpaSuvec$ux cy4ax
gepnowropcxoro $;rora, a rax)Ke B rroJleBblx aftctreArlqrr.ffx tro Cerepnouy
flpr,rvepnoMopbro. Brr4erenue rrJroBblx pacrBopoB rra Aorrublx Mopcxl,rx ocaA-

$oB BbIIIOJIHfiJIOCb rrefioepe,qcTBellHo B IIOJIeBbTX yCJIOBIA.flX Ua Cneqnalrnoft

ycTaHoBKe AJrfl orAeJrer{rr,fi ,Kr.rAnofi saarr. Hecrofixrre KoMnoHeHTbI raKffee

onpeAeJrffJrr,rcb Ha Mecre or6opa. Pafion pa6or oxrarblBaJr ceBepo-BarlaAnuft
menr$ rleproro Mopff, rrprrrpbrMexyro r4,rrpr{KaBrcagcxylo menr$orue aoubl,

a raxlrce Teirgpoacxlrfi u Eropaurqxraft BaJIidBbr 1I ycrbs ,(nenposcxoro ra Eyr-

cr{oro JrrdMaHoB. I;ry6nna BoAbI B Toqrax or6opa cocraBJIaJIa r rlepnoM lvlope

ar 2'Ao 210 u, B BaJrr4Bax I{ JIr{MaHe - 0,2.- 9r0 rvr.
Brr6op AJrff rrccJleAoBanl4,fi lrreJlb$a rlepxoro Mops o6ycnouerr reM'

rrro aro nan6onee npoAyrTrrBuas BoHa, I{Meroqaff 6onrruoe xogfifictsennoe
SHaqeHue.

@B.I.Cyxope6prIfi
r Iulucruryt reorornqecrtlx lrayx HAH Vrpalrnrr
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A.A. Cyxope6puft c I{JIOBbIE PACTBOPbI MOPCKITX OTJIO]{CEHIA]I B IIPI4POAHOIa ...

fiouurre ocaArrr rrepuoMopcxoro [reJrbSa npe4craBJrerrbr B ocHoBHoM rre-
JTT4TOBbIMI TeppprreHr{blMr{ r.rJraMw. H,au6onbllrl,Ifi aKolorfiqecnrafi vrnrepec
rrpeAcraBJrfieT caMbrft BepxHr4fi cJrofi ocaAKoB B raHTepBaJre 0-10 cM, nocnoJrb-
Ky ErJroBbre pacrBopbr sroro cJrog aKTr4BIro BaaprMoAeficrByror c npr,rAoHnofi
mopcrofi eo4ofi.

l.nasnas oco6eunocrb rl4,qpoxrannn.{ecrcofi cr4creMbr ure.nr$a B ToM, qro

ee BepxHfifi rracrb (nnopcxaa BoAa) [peAcraBJrser co6ofi or{r4cJrr4reJrbrryn BoHy,
a Hr{}rcH.fi.n (w.noarre pacmopsr) - BoccrauoBl,ITeJrbnyro. Jlrznras paa4eJra grr{x

AByx BoH rrpoxoArrr rrpaKTrrqecxu rro ,4ouuofi noBepxnocru. BoccrarroBraTeJrb-
urrfi orpraqarenrnrrfi rroreurlr,raJr $urcupyercs yxce B nepBbrx 3-5 cnr AoHHbrx
r4JroB rrpu noJrolrcllTeJrruoM norenqlraJre npra4ouuofi Bo,qhr. Taxas peafiaff cMe-
Ha oKldcJrlrreJrbrro-BoccrauoBrtrealuofi o6ctanonxa cBffBaHa c 6uoxzlruqecrr,r-
Mn [poqeccaMrlr B MopcKrlx l;''.J.lax, B rIacTHocTII, c [poqeccowr cy.nrsaT-peAyr{-
qfir,r [3]. B nrac.ropoguoft aone nremsa rlepnoro nopa Eh rirJroBbrx pacrBopoB B
fiHTepBaJre 2-5 cu ro.ne6.nercs ot *61 ao -133 rviB (r.ny6xuaMopfi B rorrnax
BaMepoB 62 - 210 wr). Orvrerunn, qro Ha ruenr$e BoccrauoBr{TeJrbuafl cpeAa
xapaxTepHa AJIfl ncefi ro.irullr coBpeMeHHbIx Mopcrcrlx ocaAros, oco6eHuo rJrrr-
HI|ICTbTX, Co,qep}$alll[rx oprarrr{qecKoe BeIrIecTBo. Tax, oxucJrrrTeJrbHo-Boccra-
HoBureJlburrfi noreuqvafi B MerpoBoM cJroe coBpeMeurr'brx Mopcrrrx prJroB Ko-
;re6nercs or -77 no -229 rvrB (ra6a.1) u n qenoM cofiocraBlirM c rroreuqr,IaJroM
rrJroBbrx pacrBopoB r.rry6oxono4uofi cepoBoAopoArroft gonrr [1,3].

Tadnuu,a 1.
Oxucnurenbuo-BoccrarroBrrreJrbrrbrfi norenqlran (Eh) lr pH lurorbrx pacrBopoB Ha
ceBepo-BarraAuou ure;rrfre gepnoro uopn (rty6una Mops 95 m).

llurengan. cv Ocaaox Eh, mB pH pacrnopa

2-5
kln cepwfr ., ne.u urorrtfi ,

reDpurennrril
- 15 7,69

20-25 -109

45-55 *t64

90-95 -172

Tpruraqurrvr [pr,rMepoM correraurrfl .4Byx reoxuMrarrecftI,rx BoH Mol'yr cJIy-
]r(r,rrb MeJrKoBoAEbre EropJrbrrlrnft r Ten4poncKr,rfi 3afiuru qepnoro Mopff. B

Eropnu4xoM BaJrraBe, rro HarrrraM AarrubrM, Eh npr4ouroft nogrr RoJre6Jrerc.fi B

npeAeJrax +146 - +398 rrB nopua;rbHoro Bo.qopoAHoro oJremTpoAa (rry6r4na

BOAhr B Toqxax BaMepa 0,5 - 5,4 w\. B gonuou cJloe saJIItBa IIoTeIIqpIaJI
'rJroBbrx pacrBopoB cocraBJrffer ot *17 Ao -75 vrB (nnrepBaJr saMepal - 5

cM or Rna). B TeugpoacroM BaJIrrBe npra rny66ue I,7 vr Eh npra4onuofi nogrr

cocraBJr,fier + t25 - +306 nnB, a ?IJIoBbIx pacrBopoB Aosgoro cJro,n or -59 Ro
-181 nB. B cenepriofi npnfipexnofi qacrfi Teu4poncxoro BaJIrrBa nprn rny6n-

He BoAbr 0,2 wr B ,qoHHbIx IaJrax orpr,rrlarersnrrfi rroreHIII{aJr rlpocJreififiBaerc.fi

na rny6lrny w 70 cM or AHa BaJruBa lr cocraBJlffer or -60 Ro -205 uB
(ra6.n.2).

Tarnnn o6paaonn, BoccrauoBlrreJrbuyro BoHy rrJroBblx pacrBopoB MopcKI4x

orJro)fiel{trfi moxno paccMarprrBarb KaK caMocroflTeJrbnylo reox}IMr{qecKylo

BoHy, IIoACrI,IJIaIoqyIo BepxHIoIo o$IIcJIII?eJIbIIyro soHy Mopcrcofi eogrr. He-
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TEOJIOTITfi I,I NOJIESHbIE I4CITOIIAEMbIE MI4POBOTO OKEAHA

rrocpeAcTBeHrrbrfi rcoHTaKT IIO AHy BOAOeMa CnOCo6CTByet COJIeIIepeHOCy Me,?IC-

Ay 9TIIIML sOHaMIt.
Ce4rauenroreuubre r,rJrorbre pacrBopbr Ha IrreJIbSe coxpauflIor coJlenocrb

r,[ xJropraAubrfi Harp?IeBbrft cocraB Mareprrucxofi Mopcxofi Bo,4bI. Ha rr4poxr,r-

Mr,rrc r,r aKoJIorI4Io Bo,qoeMa Moryr BJII{flTb flpoAyxrbl MeraMop$[3Ma uJroBblx
pacrBopoB, Koropbre o6paayrorc.fi B BoccranoBrrreJlbuofi cpege I{ Ml4rpupyror B

Mopcryro BoAy. Han6onee BuatlrrTgrbna Herar?IBHaE poJrb cepoBoAopo4a v

rr4ApocyJrb$ra4oa, Icoropbre o6paayrorca B r,IJIoBbrx pacrBopax B [poqecce cyJrb-

$arpegyrcqnx. Yme B caMoM BepxlreM cJloe MopcK?Ix ocaAKoB urenrSa (2 - 5

crvr) co4epxaurre pacrBopeul{oro cepoBoAopo,qa B I,IJIoBoM pacTBope, rro HarIIraM

AarrubrM, cocraBJrser 0,2 - 9,0 vef gt:tt3. B 6onee rny6oxrax cJroflx ra.[os (io

1,5 ru) ouo yBeJrrrnr4Baerca Ao 28,8 - 45,2 we/gur3. B Eropnrrql{oM Ia Ten4-
poBcKoM BaJItrBax KolIqeHTpaIIII,fl CepoBoAopo,qa B IIJIoBoM pacTBope BepxHefo

cJro,fi AoHHhrx ocaAxos xore6netc.fi or 2,4 go 29,6 mz/awt8, r.ny6xe - Ao 46,3

mef gta3, (ra6.rr.2). Haxonneru4e cepoBoAopo4a a ,rJIoBbIx pacrBopax [pr{BoArIT

K cepoBoAopo4rroMy BapaJffeur,Irc fip]IAour{oro cJrofi vropcrofi Bo.qbl Ha rue.nr$e
I{ B BaJrr{BaX, qTO MO}ICeT HeraTrrBIrO CKaSarbCfi Ha OKOJrOrrrr.r BOAOeMa.

Tadnuua 2.
Onuctlrrenbno-BoccrarroBrrreJrbHbrfi norerquar il co,qepficaul{e cepoBoAopoAa B uJro-
Bbrx pacrBopax Aorrnbrx orJro?rceurrfi Tengporcftoro BaJrrlBa (rny6una BaJrrrBa Or2 m).

Llnrepnan, cu OcaAox Eh, rnB pH pacroopaCogepxanr.re pacrno-
DeHHoro H"S. lraAt

0-5 I4n bypnfi, ne.mtonrtfr,
reppureunrtfi

-5 7,20 29,56

5-r2 lll ceporaro-.repHrtfi , neruroeufr ,
reppurenHrtfi

-1 86 7,09 20,35

t2---21
[4r reuuo-cepnfi , nerurorrti,

reppureHHnfi
-l 50 6,95 32,48

35-45 flecor ceerro-cepnfi , aauneHnuil -186 6,98 46,34

52-62
Ha cepo-rony6ofi , ne.nurorufi ,

tepDuresnrtfi
-198 6,82 3l ,48

62--:t2 -205 ' 7  l 1 26,77

Pllronrre pacrBopbr o6oranlaror npr,I,4onublft croft asoroM ga cqer aMMo-
rrrirff, Koropbrfi o6pasyercff B BoccaaHoBl4lTeJrblrofi cpeAe I'r AtIS&yHAI'Ipyer B

MOpCKyTO BOny. cO4eprrcaurre aMMoHlrff B r{JroBoM pacTBope na urenrse rlepno-

ro Mop.fl, rro HarrrrrM AaHIrbtM, KOJre6JIerC,E B [peAeJIaX "CreAbr',- 1"3 me/gtw?.
B sanrlsax, 6onee 6orarsrx opraHl4rrecrcraM BerrlecrBoM, cogeprfiaulie NHn+ ro-
paaAo Bbrrfie: A,7 - 24,0 tv,elNwts n TengpoBcnoM aaJlraBe, 0,1 - 67,5 we/gtutg
n EropnrrqrcoM BaJrr{Be.

B nnopcxrax r{Jlax B BoccrauoBrrreJrbubrx ycJroB}rffx AByxBaJreHTHoe }rce-
Jreso co,4epiftrrrcff B cyJrb(bT4AHofi $opMe B cocraBe opraHo-MI4HepaJIbHbIx KoM-
nrencoB. Co4epxcaurde pacrBoperrnoro )I{eJreBa B r4JroBoM pacrBope Ha IrreJIb(De
rlepuoro Mop,fi oruocr4TeJrbno HeBeJITIKo - 0,5 - 1,2 tte/Eut3, €trIe Menblrre
rr(eJreaa B rrJroBbrx pacrBopax Erop.rrsrqxoro BaJrr,rBa. B Teu4poBcxoM BaJII4Be,
6oraro*r opxaxaqec$rrM BerrlecrBoM, coAeplxaHrre lrceJreoa B IaJIoBoM pacrBope

cocraBJrrrer 016 - L2,6 twz/grvr3. B qeaoivr co,qeplrtalrre )r{eJIeBaB IaJIoBoM pa-
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A.A. CyxopeopHfi o IIJIOBbIE PACTBOPbI MOPCftI.IX OTJIOII(EHIIIa B nPUPOIHOIZ .,.

cTBOpe Bbrrrre,.qeM B MopcKoft BoAe Rr,rcJlopoAHoft 3oHbr, qTo crroco6crryer
M?rrpaqufi ]KeJresa B rrpr{AoHHbrft croft BoAoeMa.

9ronorraqecxoe BIraqeHI4e fiMeer rrarorlJreur4e B rdJroBbrx pacrBopax meJrb-

@oeofi sorrbr KpeMr'vtfi. ?r @oc$opa. O6a anemenra 6prorenHbre, rr ?rx HaxonJre-
rrrae B r{Jrax cBffBano c upeo6paaoBaurreM opraul4tlecxoro BerrlecrBa rr ocrarnoB
Mopcxlrx opraur,roMor. Konqenrpaqllfi HpeMHeBeMa B r{JroBoM pacrBope Ha
ruenrtpe, rro HarrrrrM,qaHHbrM, cocraBJrser 2 - 33 twe/gNts SiO2,'10,5 - 51,5
me/gwts SiO, n Erop.ruqrcoM BaJrr.rBe, 0,6 - L2,6 we/gws SiOz r Tengponcxorr
BaJr?rBe. Cogepxcauue nonraSoc@aron B I{JroBoM pacrBope (e PO3-n wa/gur}'l- co-
craBJrfier 0,1 - 3,7 wa qepuoMopcxoM rrreJrb$e,0,2 - 3,7 n Erop.nsrqxovr
BaJrr{Be, 0,1 _- 0,65 e TengpoecxoM BaJIrrBe. Taxram o6pasovr, HJroBbIe pacrBo-
pbr Mopcmr,rx orJrorrceuufi moryr 6rrrr Ecto.rHI,IKoM o6orarqenua mopcnofr* BoAbr
6zoreunrrtvrl4 DJreMerrrarlrr,r. 3ro orlrocllTcfl I4 K MllxpooJreMerrraM, B .lacrnocrrr

K ypauy, roroprrfi HanafiJrr.rBaercff B r4JroBblx pacrBopax 6uorennrrx r,rnon (can-
ponenefr) /L/.

Cnoeo6paaubre rrrApoxuMuqecnr4e ycJroBlrg npocJreficr{Barorcfi B ycrbe-
gofi .racrfi ,{nenponcroro rr Byrcxoro JrrirManoB. 34ecr [pecuble peqrrbre BoAbI
KOHTaKTT{pyrOT C COJrOrrOBaTbrMrr fi coJreHblMrr }rJloBbrMrr pacrBopaM}r AoHHbrx
orJrol*ennfi. Ha6.firo,qaercrr rrerxo Bbrpaficeulrafl Beprr,rxaJrbrarr rfi,qpoxr4Mrl-
rrecrafi BogaJrbgocrb JrrrMaHoB: npecnafi oxrrcJrlaTeJrbrras BepxHfiE BoI{a (nogo-

em) ra coJronoBarag BoccrauoBfiTeJrbnaff Hra'r{Irffff sona (uroBble pacrBopbr).

Boga .nr,ruarroB rrMeer MrruepaJruaaqfirc t - 1,2 e/wvt3 tI xJloprrAutrfi narprae-
srrft cocras. ?froerre pacrBopbr r4Meror Mr4lrepaJrl4aaqfiIo 3 - 13 e/Avt3 Ilt ror

)Ke Harrecrsenurrfi cocraB. 3ro - ocrarrcll cerquMeutorerrrrblx Mopcxr{x fiaJreo-
6acceftnos nuxcnefi qacrr{,{uenpo-Eyrcxoro JrrrMana neprloAa uepnovropcxoft
Tpaucrpeccnu. Ipa4ueIIT MIIHepaIInsa\uv nepxuefi ra nr.muefi rI(ApoxI,IMI4-
qecrxrax eou o6yc;roBJr[BaeT Ml,rrpaqfiIo xtoppl.4oB B peqnbre BoAbr Jrr{MaHoB,
qeM, rro-Blr,quMoMy, v o6r.scnnercfl r{x xr{Mplqecxfifi coctas. Oxacnurenrno-
BoccrauoBrdreJrbuble ycJroBprg rlJroBbrx pacrBopoB ,{nenpoecxoro Jrr{Marra xa-
pagTep[syrorc.fi orpI4qaTeJIbHbIMIut sHarIeH?IaMlI: oT -95 ,qo -204 rvIB uop-

MaJrbuoro norenqraaJla r [oBrIIIIeHHIIM CoAep]IcaHlIeM cepoBo,4opoAa (go 22,8

nrr/4rvr3).

Brrno,urr

?I.nosrre paCTBOpbI AoHHbIx ornOxcenufi ure;rrSa rlepnono ivropa o6paay-

ror BoccragoBr,rreJrbrrylo (cepoeo4opogiryro) Bolry, rroAcrrrJraroulylo oxtlcJlrraeJrr-

nyro (rcuc.iropo4nyrc) solry Mopcrofi oo4lr. O6e aosu BBaI,IMocB.EBaHhI npoq,ecca-

Mrr coJrefiepeuoca, rcoropbre BJIprflIor Ha xr{Mrrqecrufi cocraB fipnAorruoro cJrofi

lvropfi ua ruenrSe. I4a fiJloBbix pacTBopots B Mopcxylo BoAy Ml4rpl4pylor npo-

Aynrbr BoccrauoBrrre.nrnoft cpeAbr (ceponogopoA, aMMourafi, uarcpognevreutlr),

Koropbre ]rqacrByror r tpopuupoBanvril rll4poxrrMr,rqecrl,Ix r{ onoJrornarecKrrx

yc.norrfi tre.nr@a.

L. Ba6uu.eq A.8., Mumponotacrcuit. A.IO., Cyxopeflpur.tt.4A. HoeHe AaHHbIe o pacnpe-

.qeJreHrrr4 ypaga n rnragroft Qaoe gonurrx ocaAKoB t{epnoro wops". / / ,{orur. AH yCCP' -

cepr4s "8".  -  1981. -  N 11. -  C.-7-10.
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My.uoni poaqrrHrr AoHHrrx Mopcbxrrx si.qxraAie posr.llfiAarorbcfr fiK qacrrrHa ri4poxirvr-
iquoi ta enonori'rgoi ct4creMrr rueas$y rlopnoro uopa, Bonlr yrBoprororb Hratrcuro cipxo-
BoAHeBy (ni4non.nroaa.nrHy) aony, nxa nigcrenroe $acrreBy (orcrac.nroraatHy) aouy nopa.
Mynori poorrr{rrrr BrrJrlrBalorb Ha eroJroro-ri4poxinciune cepeAoBrrule ure.uasy ,rrx ,4.}KepeJro
Ha,qxoAlrerrna ciprcono4na, auoHiro, rrixpoeaeueHtia y npn.qounufi urap Mopcbrcoi nogr.r.

Silt solutions of seabed sediments are considered as a part of the hydrogeochemical
and ecological system of the Black Sea shelf. They form the lower hydrogen sulphide
(reducing) zone spreading under the oxygen (oxidizing) zone of sea water. Silt solutions
have an influence on the ecohydrochemical medium of the shelf as a source of hydrogen
sulphide, ammonia and microelements in to the ground layer of sea water.
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