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6. The devices responsible for information reception and transmission were
studied by A. P. Andriyashev, Yu. G. Aleev, V. V. Ovchinnikov, G. V. Zuev,
Yu. E. Mordvinov and others.

BUOJIOTHYECKHE OCHOBbBI 3AILUTHI OT OBPACTAHHA

M. A . loaronoabcKas

HecnenoBanus, CBA3aHHBIE ¢ H3YUGHHEM MOPCKHX oOpacTaHui, 11a
CeBacTonosbCKOlH OHONOTHYECKOH CTAHIHM BIepBble ObIIX HAvaThl
B. H. Hukutuubim u M. A. [ana/UKHeBBIM B NpeiBOEHHBIE TOJBI.
ITH paboThl BHIOMHSVIACL N0 3aKa3y CHelHaJbHBLIX HHCTHTYTOB H B
OCHOBHOM 3aKJIOUAJHCh B JaB0paTOPHOM HCIOLITAIHY TOKCHYHOCTH
PA3JIMYHBIX 0B C Lleslbi0 ONpefeJeHHI BO3MOXKHOCTH NOC/IELyIONe-
ro UCIOJb30BAHHSI UX B COCTaBe NPOTHBOOOpAcTaeMbIX KPAacOK H B
onenke 3bdexTuBHOCTH pasMemenHslx B CeBacTomoabcKoit Oyxre
ONBITHBIX OOPAa310B, NOKPBITHIX PAa3/JUYHBIMU KpPacKaMH, Pelentypa
KOTOpHIX paspabaTniBajtach moj pykosoactsoMm E. C. 'ypeBuua.

PesyabTaThl NpepBaHHBIX BOHHOU PafoT, K COXKaJeHHIO, He ObIY
onyoJaukoBaHbl. [IpoBemeHHBIe HCCAELOBAHHSA CIOCOOCTBOBAJH CO-
304HHIO IIePBHIX OTe€UeCTBeHHBIX HeoOpacraeMulx kKpacok «HMBK»,
IPUMEHSBIIUXCSA B TeUEHHE DSJa JeT AJs OKPACKH CY/AOB.

B 1949 r. Bcraa Bompoc 0 BO306HOBJAEHHH paGoTr mo mpobreMe
o6pacranus, Ha CBC 6eina opranu3oBaHa «/1aGopaTopus GHOJOTHH
obpacranHii», Kotopyo Ao 1953 r. Bosraasasa B. JI. Ilayau. drto
Oplia nepBas # enuHctBennasi B CoserckoM Coiose creHATHIUPO-
BaHHAafl Ja00paTOpHSA, OCYIIECTBAABINAR CTALlHOHAPHOE, 3KCHOEpH-
MeHTaJbHOe H3yueHHe obpacranus [1, 2]. Haxomxnenue ee nemocpei-
CTBEHHO y MOpS OIpeNe/H/IO HalpaBJieHHe H XapaKTep HCCAEHOBa-
HHUI KaK OCHOBHOTO KOJJIEKTHBA, TaK H TeX paboT, KOTOpHie IPOBO-
JASITCA TIPH y4YaCTHH HNOCTOPOHHHX JIMIL H OpraHu3ailui.

B oranyme oT pelueHus Apyrux OHOJOrHYecKHX npobieM, B KO-
HEUHOM MTOre HAalpaBJeHHBIX Ha H3BICKAHHE CNocoBOB yJIyUIleHHS
YCJIOBHE CYHIeCTBOBAHHSA OPraHU3MOB, IOBLIILEHHE HX MPOAYKTHB-
HOCTH, Mepeja HCCJAeRoBaTeAMH NnpobJaemMbl 06pacTaHdst CTOHT 3a1d-
4ya HAWTH CPeACTBA M CHOCOOBI YHHUTOXKEHHS WM IPEIOTBPALIeHHs
noceseHuss ofpacrareleit. B pesyiabTate HapAany ¢ o6uWIeNpUHSTHIM
3KOJIOr0-0HOJOrHYeCKM H3yUeHHeM OpPraHu3MOB BO3HHKAeT HeoOXo-
JAHMOCTh M3BICKaHHA CPeACTB BO3AEHCTBHS Ha HUX JHOO HENOCPEACT-
BeHHO, JHO0 uepe3 OKPYKAIONIYI0 CPely H MOCHENYIOUero H3yueHus
BLI3LIBAE€MbIX UMY Hapymenuil. Takum o6pasoM, uccaefoBaHus pas-
BHBAJHCh B NMPOTHBOMNOJIOKHBIX B CBOEH OCHOBE, HO B3aHMHO CBS3aH-
HBIX HAIIpaBJeHHIX.

Mayuanuce BUAOBOH cOCTAB i OHOJOrHS OCHOBUEIX o6pacraTenei,
3aKOLOMEPHOCTH (OPMHUPOBAHUS U PA3BUTHSA 1leHO3a 0OPACTAHHUS HA
Bcex (hasax ero CTAIOBJAEHHS, HCXOAA H3 ocoBeHHocTell obpacraeMoi

246



MOBEPXIIOCTH, Ce30Ha, MJIHTE/bIIOCTH SKCIO3HUMH, ryGHHBI IOTPY-
JKeHust, bsnusoctH GeperoB U OODPOCIIMX HMPEAMETOB, OPHEHTHPOBAH-
HOCTH K CTpaHaM cBera H T. A., a4 TaKXKe B3aMMOOTHOUIEHHS KOMIO-
HEHTOB oGpacTanus ¢ MoMeHTa GOpPMHPOBAHMS NEPBUUHON GaKTepH-
aJIbHO-JHATOMOBO-IETPUTHOM ILJIEHKH A0 0OPa3sOoBaHUS CJOXKHOTO
MaKpOLEH03a; HCCAeN0BaHCh COCTaB H pacrpe/esieHde NeJarnyec-
KHX JHUMHOK ofpacraresnell, Kak OCHOBbl JJIf NPOTHO30B Da3BHTHA
obpacrauuit [3—8].

O6pacranue HOTPY:KEHHOTO B MOpe IpeaMeTa ONpelessieTcsi B
nepByIo Ouepedb HAJHUMeM H KOJHYECTBOM TOTOBBIX K OCENAHHIO
JHYHHOK, MIOIYIHX CyOCTpaT A NPUKPeIUIeHHd, a ¢ APYrofl cropo-
HHI, — TeMH G aKTOpPaMH, KOTOpble OrPAHHYHBAIOT CIOCOOHOCTD JIMYH-
HOK IPHKPEmIATbCS M PacTH, HampuMep: TOKCHYHOCTh cyberpara,
hu3nUeCKHe yCJI0BUS B HpHUJETaIleM CJI0€ BOAB, OHOLEHOTHYECKHE
OTHOILCHHST KOMIIOHEHTOB ¥ TIp. B 3Tofl cBA3M ocoboe 3HaueHHE NIPH-
obperaer H3yueHHe HHTHMHEIX B3aHMOOTHOLIeHHH, BO3HHKAIOLIMX
MeXJy MOpCKO#l BoOH, oprauusmMaMu H obpacraeMoH MOBepXHO-
CTbK. DTH B3aHMOOTHOUIEHUSI OCOOEHHO OCHAOXKHSAIOTCS B pe3ybTare
IpUMEHEHHs MPOTHBOOGpacTaeMulx cpeacts {9-—13].

K uncay Takux HecaefoBaHHE OTHOCATCA paboThl, TOKa3aBIlHe, 4To
nepuGUTOHHbIE MHKPOOPraHU3Mbl MOTYT Pa3pyllaTe H HCIOJIb30BaTh
HEKOTODhle HHIpeIHeHThl OCHOBHI HeobpacraeMeIX NOKPHITHH, cIO-
COOCTBYS 3THM CaMBbIM ITOBHIIIEHHIO KOHLEHTDAIKK SIIOB B IpHJera-
JOUIEM CJI0e MOPCKOH BOJBL, a4 3HAYHT yBeauuenuio 3h(eKTUBHOCTH
KPAacOK. YCTAHOBJEHO TaK:Ke, UTO, eCJH OCHOBA KPACKH He MOANAeT-
cs paspyuiennio GakrepusiMi, ofpasylolmascst Ha Hell GakTepHaJb-
Hag IJIeHKa 160 He UrpaeT HUKakKoH DOJH, b0, 3aKphIBasi [IOBEPX-
HOCTb KPAacKH, CHH:KaeT ee 3pdexTuBrOCTL [14—17].

B cBA3M ¢ BAXKHOCTBIO reorpaMuecKkoro ¥ okeaHorpaduyeckoro
(haxTOpOB 115 pasBUTHA 06paCTaHUl, a TAKXKe PAa3JHUHON PE3HCTEHT-
HOCTbIO OPraHH3MOB OOJbIIOE 3HAUCHHMe NpHOOpeTdaeT H3YyUeHHE pe-
®uMa obpacTaHus ¥ 3((EXTHBHOCTH CPEACTB S3alUTHhl B PA3HLIX
pafioHax MupoBOro okeaHa.

Hauajgo Takum HcclTenoBaHHAM, NHOCTYKHBIIHM eCTECTBEHHLEIM
npono/KenneM pa6or, npoBoauMerx HMuBIOM na YepHoM mope,
ob10 MosToxkeHo B 1964 r. B nepuos Cosercko-Ky6unckofi sxcnenu-
uuy. Brepsrie 6L MOJTYYeHB MaTepHasbl MO pexUMy o0pacTaHus
y GeperoB KyOul H HCOBITAHL PasHOOOpasHble MO COCTABY HPOTHBO-
obpactaemple nokputusa. B 1967 r. 6bia npopenena cnenuasbHas
TeMaTHueckas skcnenunua B Cpenusemuoe u AjnpuaTtuyeckoe Mops,
HMeBLIasA LeJbIO BhISICHEHHE COCTABA H PeXXHMa ofpacranus, GHOJIO-
THH OCHOBHHIX o0pacraTesieil, CpaBHHTENbHON 3 (heKTHBHOCTH CPEJICTB
3aUIMTHl H HHTEHCHBHOCTH BLIILENAUYHBAHHA SI0B H3 KPAacoK B BOje
Yepnoro mopsi (17—18%) u B oxeanuveckoir Boge (35—38%¢)
[18—23].

MuorooGpasue BOTpPOCOB, IHKTYEMBIX MPoGaeMoil o6pacTanus
TPeOYIOINX KOMIJIEKCHOTO DeINEeHHS, IPUBEJIO K PA3BHTHIO HOBBIX
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HanpasJeHHu#, cnocoGCTBYIOMHUX GoJiee TIyGOKOMY MOHHMAHHIO HE
TONBKO CaMOro siBJeHusi 06pacTaHis, HO U MeXaHU3Ma ACHCTBUA TeX
CrocofoB U CPEACTB, KOTOPLIE MOTYT OLITh HCIOJB30BAHBL VS 3aLH-
Tel o1 o0pacTtanus [24—30], H B KOHEYHOM HTOTe — K CO3TAHHIO
HOBBIX BBICOKO3((EKTHBHLIX CPEACTB.

Hecnemopanhsg GUOJOTHYECKON AKTHBHOCTH ¥ VCTaHOBJEHHE He-
00X0AMMBIX KOMIEHTpPAlH# f00B, B TOM YHUCHAE CIEeNUaJNbHO CHHTE3U-
POBAHNELIX, BHISICHEHHE IAPAMETPOB IepBHUHBIX GHOJOrHYECKHX pe-
aKOuil W MOBpexkJeHul HMeloT GojblIoe NPAKTHICCKOE 3HAUEHHE B
OCHOBHOM JUIsi IepBHYHOro OoTGOpa cpelcTs 3auursl. [laspHefimas
paspaboTka 3h(QeKTHBHHIX KOMNO3SHLOHU HeoGpacTaeMblX Kpacok,
BEHISICHEHHE MeXaHH3Ma HX JeHCTBHSI HEBO3SMOXKHEI 6e3 TIyGOKOTO
3HaHus MeTaboJHYeCKHX IIPOLECCOB B TPyIIle MOPCKHX ofpacrare-
Jefi. JIJsi panHoHaJ bHOTO BEIOOPA H COUCTAHHA BXOISIUIMX B KPACKY
HHTPeJHEHTOB HeOoOXOXHMO TaKikKe yUHTHIBATH Te GU3HONOTHUECKHE U
6HOXHMUYECKHE MEXaHH3MBl CONPOTHBJEGHHS, KOTOPLIE CIOCOOCTBYIOT
BLIKHBAHHIO M BOCCTAHOBJEHHIO OPTraHHM3Ma Hocje PasjHuHOH [JIH-
"TeJbHOCTH M HHTEHCHBHOCTH BO3jAeficTBHA. Tak, HanpuMep, yCTaHOB-
JeHO, UTO BLICOKAS YCTOHUHWBOCTb MHIHH K HeHCTBHIO HOHOB MeMH,
OCHOBHOTO fa HeoOpacTaeMBIX KPacoK, cBf3aHa C HX CHOCOGHOCTBIO
AJHTeJbHO BEIKHBATL B YCJIOBHAX aHaspobuo3a, 0GYC/JAOBIEHHOTO
6OJLUIEM 3aMacOM IMIHKOTeHA. Y PACTHTEJbHBIX OpPraHH3MOB (Ma-
KpopuToB) Mexp BuI3biBaer HapyuleHue AT®d-asHOH aKTHBHOCTH
TKaHeli H MeMOpPAHHOrO TPAHCHOPTA HOHOB. 3HAUHTENLHO YMEHbINa-
€TCs aJbTHIUIHOCT, MeAM B IPHCYTCTBHH HOHOB JKeJe3a H KOMIJIEK-
coo6pasoBaress — Tpuiocna b [31-—36].

Ocoforo BHHMAaHHS 3aCJYKHBAIOT HCCIEIOBAHUS (hepMeHTATHB-
HBIX CHCTEM, peryJHpYIOUHX o6pa3oBaHue PAKOBHH, fHccyca, UeMeH-
THPYIOIHX H KJIEOMUX BHIASNEHEH, 00eCIeunBAIONINX IPHKPEnieHne
H IaJbHeHIllee CyHIeCTBOBaHHe obpacraTtesiel, a OTCi0[a — U HANPaB-
JeHHOe H3LICKAHHE CPeACTB, OJOKHPYIOUIMX 3TH HpPOIECCHL

HecMoTpss Ha 3HAuHTeJbHBIE YCHeXH B pa3palOoTKe H CO3JAaHHH
HOBbIX 3((eKTHBHBIX HeoOpacTaeMEIX KPacOK, COBpEMeHHBIe AOCTH-
JKeHHs B 06JacTH CYJOCTPOEHHS M SKCIIyaTallud CYJ0B M ammapa-
TYPhl TPE6YIOT IOCTOSIHHOTO YCOBEPIIEHCTBOBAHHS U CO3MaHUS HOBBIX
cnoco0oB 3amuTe. K HOCIeHMM OTHOCHTCH MCIOJb30BaHHe (H3H-
YeCKHX BO3IeHCTBHl, B UacTHOCTH paguoudnyueHuil [37], yabTpa-
sByxka [38]. MccaenoBanus neficTBHS YJbTPa3BYKOBHIX KogeGanui
Ha JMYHHOUHBle cTaiHH oOpacTraTesedl H PasBHTHe LleHO3a ofpacra-
HHSI HAa O3BYYHBAEMOI IIOBEPXHOCTH B MOpPE NOCTYKHIH OCHOBAaHHEM
JJIst pa3spaGoTKH YJALTPAa3BYKOBOrO Crocofa 3auiuThl.

B Hacrosuiee BpeMsi HaKONMJICS 3HAUHTEJNbHBIN OIBIT, AAIOLIHI
BO3MOMKHOCTh IMepeHTH OT SMIHDHKH K HCCJeJOBAHUMIM Ha HAYYHO
obocHoBaHHOH 6asze. B HHX OrpoMHOE MeCTO JO/KHO HPHHAAJIEXKATh
KOMIIIEKCHOH paboTe IO BHIABJEUHIO MeXaHH3Ma AeHCTBHA M paspa-
60Tke 3(pheKTHBHBIX CPEACTB 3alUTH OT 00pacTaHHA.

Jaxpaefine HCcAeAOBAHUS PA3BHTHSA HEPBUYHON NieHku ofpa-
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CTAHUSA H CpefcTB GOpbOHl C Hell, pa3paboTKa MeTOJOB KOJUYECTREH-
HOrO y4eTa pacxofa OpraHHYeCKHX KOMIIOHEHTOB OCHOBBI KPACKH B
pesyabTare KH3HEAEATENbHOCTH MHKPOOPTAHH3MOB MOpS, BbIsICHE-
HHEe Pe3UCTEHTHOCTH, (H3UOJOPHYECKHX M OHOXHUMHUCCKHX peaKUui
JHYHHOYHBIX hopM MaxpoobpacraTesell, OCYIIECTBAAOIMUX IPOIece
ofpacTaHusa B 3aBHCHMOCTH OT OHOOKEaHOJOTHYECKUX YCHOBHH, GHO-
JIOTHYECKAas OlleHKAa pa3/JHYHBIX CPEACTB 3aUIHTH B NMEPHON HUX HCIDI-
Tauuil B MOpe GYAYT IOJE3HBl AJ8 aKTHBHOTO BMelIaTelbCTBA B Me-
XaHU3M JefcTBHS NPOTHBOOOPACTaeMBIX CPEACTB, HX HAIPABJEHHO-
ro 1 audepeHIHpPOBAHHOTO IPUMEHEHHU .
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BIOLOGICAL PRINCIPLES OF FOULING PROTECTION
M. AADOLGOPOLSKAYA
Summary

Investigations of marine fouling, representing the problem of great
theoretical and practical importance, were first started at the Sevastopol Biologi-
cal Station by V. N, Nikitin and M. A, Galadzhiev in 1938,

Although these investigations were interrupted by the war and the results
were not published, they contributed to the creation of the first Soviet anti-
fouling paints.

In 1949 a demand arose for resumption of the investigations. The first and
the only in the Soviet Union specialized laboratory situated just near the sea was
organized at the Sevastopol Biological Siation and headed by V. L. Pauli
till 1953.

The following problems were studied here: the species composition and
biology of main fouling organisms; the regularities of fouling cenosis develop-
ment {1, 2] as a function of peculiarities of a substrate, seasons, exposition,
depth of submersion, etc.; the composition and distribution of pelagic larvae of
fouling organisms as the basis for fouling development forecasts; the relation-
ship between the components of fouling community, from the moment of primary
bacterial-diatom-detritus film formation to the development of a complex
macrocenosis [3—8].

Diversity of aspects concerning the fouling problem and requiring an inte-
grated solution resulted in the development of new trends. Investigations of
biological activity, determination of necessary poison concentrations and para-
meters of primary biological reactions and injuries are important mainly for the
preliminary choice of protection means [24—30]. For further searching for efficient
paint compositions and clarifying of their action mechanism intimate knowledge
of metabolism in fouling organisms is of vital necessity. Likewise, mechanisms
contributing to survival and regeneration of an organism, exposed to irritation
of different intensity and duration, should be taken into account for suicable
choice and optimum combination of poisons [31—36].

Investigations of enzyme systems controlling formation of shell and bissus,
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cementing and sticky secretions, which provide seftlement and further existence
of fouling organisms and, consequently, purposeful searching for means suppress-
ing these processes deserve special attention.

Periphytic microorganisms were found to be able to destruct and utilize
certain ingradients of anti-fouling paint matrix, and in so doing, to contribute
to poison liberation, that is, to increase the efficiency of toxic substances [9—13].
If anti-fouling paint matrix is not prone to destructive bacterial activity, the
primary film formed on it either of no importance or, covering a painted surface,
lowers its efficiency [14—17].

In connection with the influence of geographic and oceanographic factors
on the development of fouling as well as different resistance of organisms, the
investigations of fouling regime and the efficiency of protection means in different
regions of the World Ocean acquire great importance.

Such investigations were initiated in 1964 during the Soviet-Cuban cxpedi-
tion. For the first time materials on fouling regime in Cuban inshore waters
were obtained and the variety of anti-fouling covers was tested [18—20]. In 1967
a special expedition was carried out in the Mediterranean and Adriatic Seas
[21—23].

A considerable progress in development and creation of new effective
anti-fouling paints does not cancel the demand for improvement and creation
of new protection means, Among those are physical means. Investigations devoted
to the eifect of ultrasonic oscillations on larval stages of fouling organisms and
the development of fouling cenosis on experimental plates submerged into the
sea treated with ultrasound, served as the basis for the development of ultrasonic
protection [37, 38].

At present a considerable experience gained making it possible to pass from
empiricism to the investigations bases on true scientific principles. The emphasis.
of this work should be put on complex investigations considering following
issues: primary film formation and its control; the development of methods
for keeping quantitative record of expenditure of base organic components due
to the vital activity of marine microorganisms; the determination of resistivity
and biochemical reactions of larval forms of macroorganisms, the settlement and
metamorphosis of which depend on biooceanologic conditions; the evaluation
of biologic activity of different protection means during their testing in the sea.

All this will be useful for active control of anti-fouling means action, their
purposeful and differentiated use.

BHOJIOMUWHECHEHLIUSE B ATIHIAHTHYECKOM OKEAHE
H B MOPAX CPEAHU3EMHOMOPCKOFO BACCEHHA

A.1l.burwkos

BHOMIOMUHECTIEHTE COCTABJISIOT 3HAYHUTEJbHYIO YaCTh HacCeJeHusd
neadardaJ/i, IO3TOMY BaXXHO H3YUUTE XAPAKTCPUCTHKH HX CBEUCHHS
H BLIACHHTR €ro 3KOJIOrHYeCKOe 3HavyeHHe. OGU_IEOKEBHOJIOFH‘—IBCKHﬁ
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