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CAHUTAPHO-BUOJIOTHYECKHE HCCJENLOBAHHWA
HA YEPHOM MOPE

O.T.MupoHos

[Tepebie paGoTHl O CAHUTAPHOU THAPOOHOMOTHH HA HepHOM Mope
cBsizagsl ¢ uMenamu H. B. Moposopoit-Bongnumnkoit, koropas B
1927 r. mpuBesia maHHBlE, CBHAETENLCTBYIONIHE O BIHSHUH CTOUYHBIX
BOJ na pacnpenenenue somopocielf B Hosopoccuiickoii GyxTe,
u E. A. Tlotepnena, cnenasutero B 1934 r. poknag «OnuT cauuTap-
HO-OHOJIOTHUECKHX HccaenoBaHuil B YepHoMm Mope». B pasjbHeknieMm
o6a aBTOpa, TeCHO cBsi3aHHble ¢ padoraMu CeBacTononascKofl 6HOMO-
THYECKOH CTauIlMH, He pas obpamanuck K 310 Teme [8—I10].
1. M. Paysep-UepuoycoBa [11], nsyuas monusle ocagxu CeBacro-
I0JbCKOH GYXTH, OTMeuaja, 4uTo rJaBHeHIIHMH HCTOUHHKAMH HAKO-
ILTeHHS] OPTAHHYECKOrO BENIECTBA B I'PYHTaX HapsAny ¢ IJIaHKTOHOM,
MHKPOGQUTOOEHTOCOM, BOLHON PaCTHTENbHOCTbIO SIBASIOTCS OTOPOCH
ropoga u cymoB. COTpYZHUKH MHKDPOGUOJOTHYUECKOH snabopaTopHH
Cepacrononbckoit 6uocrannuy ®. WM. Komm [1], ®. M. Komn
u C. b. Bacuua [2] npoBesn uHTepecHble pabOTH 110 BEIXKHBAEMOCTH
MHKpPOGOB KHIIEUHO# TPYNIEl B MOPCKOH BoJe u pa3paboTanu OpH-
FHHAJBHYIO METORUKY CaHUTapHO-0aKTepPHOJOTHYECKHX HCCIeN0Ba-
Huil B Mope. CeBactonosbckas OHOJIOTHYeCKAd CTaHIUA LIHPOKO
TpenocTaB/sana CBOH J1ab0paTOpHH s paboT 0 H3YUeHUIO 3arpsas-
HEHHSI MOPSI COTPYAHHKAM ADYTHX YUDeKIeHHH.

B macrosmiee Bpemsa 6opbba ¢ 3arps3HeHHeM MOps CTaja akKTy-
ANbHOH MeXAyHapoxHoil npo6JaeMoil, BXoAAmelH KaKk cocTaBHAs YacCTh
B npoGJaeMy ynucTol BOABL. Bce Bodpacraouiee KOJHYECTBO NONafao-
X B MODPCKYIO BOAY PAa3/JHYHBIX OTXOAOB HPHBOAHUT K CO3ILAHHIO
HOBBIX HeOJaronpUsTHHX 3KOJOTHUECKHX (AKTOPOB, CHOCOBHBIX
HApPYLUINUTh CYU[ECTBYIOIHE OHOJOTHYECKHE CBS3H B MOpe M HOMO-
pBaTh, B KOHEUHOM CYETE, ero NPOAYKTHBHOCTb. B 3T0if cBasu MucTH-
TyT 6uonorun wxHeX Moped AH YCCP BucTynua ¢ ununmaTuoil
co3nanng B CoBerckoM Colo3e nepBoOH nabopaTopuy MOPCKOH CaHH-
TapHOl ruzpoGuosoruu (AekaGpe 1965 r.), ocHOBHOH 3amauell KOTO-
poil siBJsieTCs BhISICHeHHe OOUIHX 3aKOHOMEPHOCTEH BJIHAHKUA 3arps3-
HeHHI Ha MOPCKHe OPTraHH3MBl H HX COOOLIECTBA ¥ POAU MOCTETHHUX
B MpolLeccax caMOOYHIIEHUSI MOPCKOH BOJBL.

B o6me# npo6ieMe 3arps3HeHUsT Mopel H OKeaHOB OJHO H3 Be-
JNYIHX MeCT NPHHAMJIEKHT YIVIEBOAOPOZAM, H B NepBYIO OYepels
neTu u HedTempoxykTam. B Hacrosimee Bpemsa KogauuectBo c6pa-
CbIBAeMOH €XerogHo B Mope He(TH HCUHCASETCS MHOTMMH MHJJIH-
OHAMH TOHH, YTO CPaBHUMO, HANpHUMep, C TOLOBOH IPOAYKUHeH
YyIJIeBOOPOJI0oB B MupoBOoM okeaHe 3a cueT hoTocHHTe3a. SIpagsach
BBICOKOTOKCHUHBIMH COEJHHEHHAMHE, HedTh U HedTenpOXyKTH mpen-
CTaBJIAIOT 3HAUUTEAbHYIO ONACHOCTb /15 MOPCKOH (Iophl M hayHHL.
ITonaBmasa B mMope HedTb MePEHOCHTCS HA GOJbLIHE PACCTOSHHS OT
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MecT c6poca, HaKallIMBaeTCsl B JIOHHBIX OTJIOXKEHHSX, a 3aTeM BHOBb
BCIJILIBAET HA NTOBEPXHOCTD, NEHCTBYS Ha BCe TPYNNbI MOPCKHX Opra-
HH3MOB, OGHTAIOUIMX KaK B TOJILEe BOALI, Tak H Ha AHe. ITosTomy
OCHOBHOe BHHMAHHE COTPYAHHKOB JaBGopaTOpPHH OBLIO HaNpaBJIeHO
Ha u3yueHne GHOJOTMUECKHX aCHeKTOB He®TAHOTO 3arpsi3HeHHs MO-
peit.
[IpoBeneHHble 3KCHepHMeHTa bHble paGoTh NO3BOIHIN BIUEpPBHE
MOJYUYHTh JAaHHBIE O BJAHSHHK HedTH M HeTENPOAYKTOR B IIHPOKOM
nHanazone xKoHueHTpauui Ha 40 MaccOBBIX BHIOB MOPCKHX OpPraHus-
MoB UepHoro Mopsi — (GHTO- H 300IJIAHKTOHA, PBID, OPraHu3MoB Gen-
roca [3—7]. OTMeueHo, B YaCTHOCTH, HeTKOE 3aMejJIeHHe PasMHO-
AKeHus IJIagKTOHHBEIX Bojopoctedl uw ux rubeldb B MOPCKOH Boae,
copepxailell HeTb H He(TEIPOAYKTH. [1NaHKTOHHLIE BHAB 0Ka3a-
JICH GoJiee MYBCTBHTENbHHIMH K HeDTAHOMY 3aTrPHsHelHIO, ueM OeH-
TOMJIAHKTOHHbIE GOPMBL. PasHuIa B YyBCTBHTEJbHOCTH K He(DTAHOMY
3arpsisHeHHI0 OTIENbILIX BHAOB OXHOKJIETOUHBIX BOMOPOCTEN JOXO0-
JIHT IO HecKOJbKHX Nopsiakos senuunn. Hanpumep, Melosira monili-
formis wopmasbHO pasBHBaeTcs IIPH COAEpPKAHHH B BOLe HedTempo-
nyxtoB nopsaxa 1,0 ma/a, a Ditylum brightwellii noru6aer npu ux
kounentpauun 0,001 ma/a.

Opranuamnt 3oomnaukrona (Acartia clausi, Oithona nana, Para-
calanus parvus W Op.) THOHYT B TeueHHe HePBBLIX CYTOK NPH COAep-
JKAHHM B MOPCKO# Boae HedTemponykros rnopsaigka 0,05—0,1 ma/a.
Kotentpanus 0,001 xus/2 Bp3bBaeT yckopeHHe IHOIH TOJONBITHEIX
OPTaHHU3MOB II0 CPABHEHHIO C KOHTPOJIEM.

Hed s oxaseiBaeT onpeneleHHOe TOKCHYECKOe JCHCTBHE HA Opra-
HU3MEI GeHTOCA, OJHAKO oTMedaeTcs GoJblloe pasjuHide B BOCIPH-
HMUHBOCTH K Heil OTHesJbHBIX BumoB. Hampumep, Rissoa euxinica
noruGaja GpICTPee B OJHHX M TeX e KOHIEHTDAIHAX YrieBoJopo-
OB mo cpasHeHuio ¢ Bittium reticularum u Gibbula divaricata.
Pachygrapsus marmoratus NepeHOCHT BHICOKHE KOHLUEHTPAIHH 3a-
rpssuenus, a Diogenes pugilator noru6Gaer yepes 6 vac Ipu HAJTHYHH
0,1 ma/a wedTH B Mopckoii BOZe. 3arpsisHeHue TPYHTOB HedTempo-
LYKTaMH yckopsieT rubenb Nereis diversicolor.

CerosieTku pbI6 06/1a7at0T ONpereneHHON CTOHKOCThIO K HedTH-
HOMY 3arps3HEHHIO, OCTABAACh JKU3HECTOCOOHBIMH Ha HPOTSXKEHHH
pAama cyTOK B MODCKOIl BOZe, conlepiKamleii He@TenpOLyKTEH B KOH-
uenrpauun 0,1 ma/s. OgHako BpeMs ruGesad pbO 3HAYHTENLHO YCKO-
psieTcst NIpH 3MYJbTHPOBAHHY HedTH, 4TO CBSI3AHO C MeXdHHUYECKHM
JelicTBHeM MeJbYaHIUMX KaneJb Ha XKabepuplfl annapar.

PanHue cTajuM PasBUTHA MOPCKHX OPraHU3MOB BHICOKOYYBCTBH-
TeJbHB K HeQTAHOMY 3arpsisHeHHI0. JIMUHHKH OeHTOCHBIX pPaKo-
o0pasHbBIX NOrHGAT B MOPCKOR Boje, comepxaiiefl HehTb B KOH-
uenatpauun 0,1—0,01 ma/2, uTo Ha 2-—3 noOpsnKa HHUKE TOH, KOTOPYIO
BBLIEPKUBAIOT B3pocible (opmel. Ocofo BoCHpHHMUHBA K HedTH
paspuBaomasics uxpa puib. [Ipn konuenrpaunu nebdtn 1075 ma/z,
4TO B JECATKH pa3 HUXe CYUECTBYIOUIHX MNpeleJbHONONYCTHMBIX
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KOHIIeHTpalul, KOJHUYECTBO YPOIJHBBIX JHYHHOK, BBIXOASAIIHX H3
pasBuBaolLielici HKPbl KamM0aJbl, yBeJHYHBaeTCsi B HECKOJALKO pas
[0 cpaBHEHHIO ¢ KoHTposaeM. HedTh okasbiBaeT mopazxaioliee BJIHA-
HHe HA MOPCKHE OpPraHH3Mbl IIPH KPATKOBDPEMEHHOM JeHCTBUH (MH-
HYTBI, YacChl), NPUBOAS THAPOGHOHTOB K rubesnu yxe nocie panbHed-
uiero npeGLIBAHUA HX B YHCTOH MODPCKOH BOJeE.
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Pacnpenenetne HepTEOKHCAZIOMINX MHKPOOPTaHH3MOB B MOpe:
I1—Micrococeus, 2—Pseudomonas, 3—Bacterium, 4—Vibrio, 5—Pseudobacterium,
6—Bacillus, 7—Achromobacter.

CuenymouumM HalpaBjeHHeM HayuyHBIX HCCJIeJOBaHHH JaabopaTo-
PUH SBJSETCS H3YUeHHE CAaMOOYMIIeHHs Mopckol cpentl. Kak uspect-
HO, OCHOBHAasi pOJib B TpaHchOpMaUHH YIJEBOAOPOAHBIX KOMIIOHEH-
TOB HedTAHOro 3arpiA3HeHUsT [PHHANJIECKHT MHKPOOPraHH3Mam,
CIHOCOGHBLIM HCIO0Jb30BaTh HedTh U HedTENpPOALYKTH B KauecTBe
eIMHCTBEHHOrO HMCTOYHHKA YyrJepoja H 3HepraH. MHKPOOpPraHH3MEI
JIaHHOM TPyNIb IMUPOKO NpeAcTaBjeHb B NPHPOAE, OXHAKO pacnpo-
CTpaHeHHE MX B MOPAX M OKeaHaX IPAaKTHUYECKH OCT4BaJoCh HEeHs-
BectuuiM. OcyinecTBieHue 3KCHEeAHUHOHHBIX pabor B MugufickoM u
Arnantuueckom oxeaHnax, KpacHom mope H Mopsax CpeaHzeMHOMOD-
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cKoro 6Gacceifina MIO3BOJHJIO BIIeDBble YCTAHOBHTbL B 3THX paloHax
3aKOHOMEPHOCTH pAaclpocTpaHeHHs He(TEOKHCASIONIHX MHKpoOpra-
HH3MOB (cM. pHCYHOK). OCHOBHOE KOJHYECTBO BLIZEJIEHHDLIX KYJAbTYp
5TOH rpynnsl GakTepuil oTHOCHJIOCH K poAaM Bacterium, Pseudoba-
cterium, Pseudomonas, Vibrio, Achromobacter.

OTMmeueHa IpsAMad 3aBHCHMOCTb MeKJAY UYHCJIEHHOCTLIO H BHIO-
BEIM pa3HooOpasueM He(TEOKHCAAIOMHX MHKPOOPTaHH3MOB H HHTEH-
CHBHOCTBIO He(TAHOrO 3arpsisHeHdss MOpPCKOU BoApl. HauGoabmiee
YHCTO0 KYJAbTYP BBLIEIANOCH B pafioHax HedTAHOro 3arpsA3HeHHs, Npu
5TOM KOJIHYECTBO GaKTepuil, pacTymHux Ha HedTH, Joxoauao g0 1086-—
107 ua 1 4 mopckoi BoApl. JTO MO3BOJsSET paccMaTpHUBATh He(Te-
OKUCJSIONHE MUKPOOPrraHH3MBl KaK HHAHMKATOPHl He(DTAHOTO 3arpas-
Henns. CyulecTBEHHYI0 POJb B paclpefejeHHH He(dTEOKHCISIONHX
MHKDPOOPraHH3MOB B MOpe HrpaioT okeaHckue TeueHHs. Hamu Gnina
OoTMeueHa GapbepHas poJb I02KHO3KBATOPHAJLHOrO TEUEHHS B PACIPO-
CTpaHEeHHH MHKPOOPTaHH3MOB, pPAcTYIIIX Ha He(hTH, B BOCTOYHOM
yacra VIHAMACKOrO OKeaHa.

H3ayyenne GpH3HOJOTHUECKUX O0COOEHHOCTEH BBIJENEeHHBIX KYAbTYp
MHKDOOPTaHH3MOB NOKa3ajo, YTo OOJbIIHHCTBO OakTepHH, pacry-
WHX Ha HedTH, CIOCOOHB Pa3BHBATHCH M HA NPYTHX MCTOUHHKAX
yraepona. Ilocnesnee oGcTosiTeNbCTBO MOXKeT B 3HAUHTENLHOH CTe-
IEeHH CKa3aThCAd Ha 3aMelJIeHUH NIPOLECCOB CAMOOYHIIEHHSI MOPCKOM
BOALI OT He(TH IPH 3arpA3HEHHH ee JPYTHMH OpPraHHHYeCKHMH Be-
mecTsaMH, HalpHMep X03AHCTBEHHO-GHITOBBHIMH CTOYHBIMH BOZAMH.

Hannune B MOpe MHKpPOOpPTAaHH3MOB, CHOCOGHBIX HCIOJBL30BATL
YIJIEBOAOPOAL HeiTH B KauecTBe eJIMHCTBEHHOI'O HCTOUYHHKA YIJepo-
Jla H 3HePTHH, CBHIAETeIbCTBYET O BO3MOKHOCTH IeJeHalPaBIeHHOr0
HCTOIb30BaHHsA HX AJIA JHKBUAAUHH He(DTH B MOpPe W HEPCIEKTHB-
HOETH THAPOOHOJIOTHYECKOr0o MeTona GopbObl ¢ HEedTSHBIM 3arpsia-
HEHHEM MOPCKOH CpenHl.
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SANITARY AND BIOLOGICAL RESEARCHES
IN THE BLACK SEA

0. G MIRONOYV

Summary

Initial researches on sanitary hydrobiology in the Black Sea are connected
with names of N. V, Morozova-Vodianitskaya [8, 9], E. A. Poteryaev [10],
D. M. Raizer-Chernousova [11], F. E. Kopp and S. B. Basina [I, 2].

At present eiforts directed against pollution of the seas have become an
urgent international problem which is an integral part of the general problem
of pure water, In this connection the Institute of Biology of Southern Seas of the
Academy of Sciences of the Ukrainian SSR initiated the creation of a marine
sanitary hydrobiological laboratory the first of this kind in the U. S. S. R.
(December 1965). The main task of this laboratory is to estimate the general
effect of marine pollution on sea life, and to determine the role of marine orga-
nisms in the self-purification of sea water.

Hydrocarbons occupy the main place in the general problem of marine pollu-
tion and first of all it relates fo oil and oil products. Thus the principale researches
of the laboratory have been focussed on the studies of biological aspects of oil
pollution of the seas.

Our recent experiments produced the data on the effect of oil and oil
products applied to 40 species of marine organisms of the Black Sea — phyto-
and zooplankton, fish and benthic organisms [3—7].

Marine organisms at the inititial development stages proved to be particularly
sensitive to oil pollution. The larvae of the same benthic organisms die in the
sea water containing oil concentrations of 0.1—0.01 ml/l, which is by the order
of 2—3 lower than concentrations in which adult forms survive. The developing
eggs of fish are especially susceptible to oil pollution. In oil concentrations
of 10-% mlfl the number of abnormal larvae of Rhombus maeoticus increases
several times as compared with a control number. Oil has a damaging effect
on marine organisms if the laiter are exposed to oil for a short time (minutes,
hours), causing the death of sea organisms even after their subsequent staying
in clear sea water. :

The studies of self-purification of marine environment is the other direction
in the researches of the laboratory. Expedition experiments in the Indian and
Atlantic Oceans, the Red, Black and Mediterranean Seas made it possible to
establish the general principles of distribution of oil oxidizing microorganisms
in these regions. The main number of isolated cultures of this bacterial group
refer to genera Bacterium, Pseudobacterium, Pseudomonas, Vibrio, Achromobacter.

Direct relationship is noted between the number of oil oxidizing micro-
organisms and the intensity of oil pollution of sea water. The greatest number
of cultures was isolated in regions of oil pollution, in this case the number of
bacteria growing in oil was as high as 105—107 per litre of sea water. On this
basis it is possible fo regard oil oxidizing microorganisms as indicators of oil
pollution of sea water. Ocean streams are of essential importance in the distri-
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bution of oil oxidizing microorganisms. We noted that the South aquatorial
stream acted as a barrier in the distribution of microorganisms growing in oil
in the ecastern part of the Indian Ocean.

The studies of physiological peculiarities of microorganism cultures revealed
that most bacteria growing in oil are capable of developing in other sources
of carbon. The latter peculiarity may have a significant effect on the reduction
of processes of self-purification of sea water from oil when it is contaminated by
other organic substances, for instance by domestic wastes.

The presence in the sea of microorganisms capable of utilizing hydrocarbons
as the only source of carbon and energy indicates that there exists a possibility
of deliberate and purposeful utilization of microorganisms for the elimination
of oil pollution in the seas and gives further prospects for the hydrobiological
method of eliminating oil pollution in the seas.



