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Cekuua 1 COBPEMEHHOE COCTOAHUE W NEPCNEKTUBbLI PbIBONTIOBCTBA U
AKBAKYINbTYPbI B POCCUH

SECTION 1 CURRENT STATE AND PROSPECTS OF FISHERIES AND AQUACULTURE
IN RUSSIA
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PA3BUTUE PbIBOXO3ANCTBEHHOIO KOMMMNEKCA KPbIMCKOIO ®EAEPAINIbHOIO OKPYIrA
HA OCHOBE KNACTEPU3ALUU
AnekcaxuHa J1.B.

PIrbOY BO «KepueHckuii rocyfapCTBEHHbIN MOPCKOW TEXHONOMMYECKUin yHuBepcuTeT», r. Kepub, Poccusi
e-mail: lyu6097 @yandex.ru

Mopckasa poktpuHa Poccuiickon ®epepauun Ha nepuog Ao 2020 r. n ee npoekt Ha nepuog go 2030 r.
npeanonaratT KOMMSIEKCHOE WMCMOoMb30oBaHWE PecypcoB M MpocTpaHcTB MupoBOro okeaHa B Lensx YCTONYMBOIO
9KOHOMMWYECKOr0 M COUMAanbHOrO pas3BUTUS CTpaHbl, €€ MPYMOPCKMX PErMoHOB Ha3BaHO OAHVMM W3 KMHYEBbIX
HaumoHanbHbIX MHTEPeCcoB rocygapcTea. B gaHHONM CBA3M BecbMa akTyanusnpyeTcs pas3BuTne pbiboxo3sancTBEHHOIO
komnnekca (PXK) Takoro ctpaternyecku BaxHoro permoHa Poccum, kak KpbiMckuii chefepanbHbiv okpyr (KPO).

Kak n3BeCTHO, OCHOBHble MPOU3BOAUTESbHbLIE CUIbl PbLIGHOrO X035MCTBa CHOPMMPOBAaNNUCL elle B
coBeTckoe Bpemsi. B nocneBoeHHbIi nepuoa Mopckoe pblIGONOBCTBO NpeacTaBnsno cobon ogHy u3 cambix
AVHaMWYHO pasBMBatOLLMXCHA oTpacnen HapogHoro xosanctea CCCP. OgHako, B NOCTCOBETCKOE BPEMS pas3BuTue
pblbHOro xo3sancTea Kpelma He umeno mecTta. Tak, B 4acTHOCTW, pblibonpombicnioBble 06beauHeHns Kpbima —
«AtnaHtuka» (Cesactononb) n Kepybpblbnpom, KOTOpbIE HACUUTLIBANN OECATKA KPYMHOTOHHAXKHBLIX OKEaHWYEeCKNX
CyAaoB, a Takke BcrnomoratefibHble opraHusaummn («HOrpedptpaHcdnor», «HOrpeiGnonck»), npekpaTunn CBOE
cywectoBaHue [1].

Bmecte ¢ atum, KpbIMCKMIN NOMyoCTPOB C MO3MLIMIA BO3MOXHOCTEN PbiBOX03ANCTBEHHOIO UCMOMb30BaHNS
XapakTepu3yeTcs Hanm4mMem Lienon COBOKYMHOCTW BOAHBIX, KMMMaTUYECKUX, 3EMENbHbLIX 1 Buonorniyecknx pecypcos
Ans pasBUTUSA KakK OKeaHU4Yeckoro u npubpexHoro pbibofioBCTBA, a Tak e MNPeCcHOBOAHOW akBaKyMnbTypbl BO
BHYTPEHHMX BOJOEMaXxX U MapuKynbTypbl Ha NPUOPEXHOW TeppuTopun 1 B aksatopumn YepHoro n A30BCKOrO MOpPEMN.
YuntbiBas cokpalleHne BO3MOXHOCTEN CbipbeBo H6asbl A3oBO-HepHOMOpCKOro 6accerHa nonaraem, 4to npuopuTeT
ans KpbiMa nmeeT pa3BuTue akBaKymnbTypbl, YTO HaXOAMTCS B pyCrie COBPEMEHHbIX MUPOBbIX TEHAEHLUMIN pasBUTUA
pbIGHOro X03AKCTBA.

B COBPEMEHHbIX 3KOHOMWYECKUX MWCCNefoBaHUsaX W Nybnukauusx Momyyuno  pacnpocTpaHeHue
paccMoTpeHne (poOpMMPOBAHMIA  KNACTEPHOTO TWMa Kak Crneuuduyecknx WHTErpaumoHHbIXx ob6beanHeHun,
MO3BOMALMX pellaTb COBOKYMHOCTb NMPOGneM pasBuTUS TeppUTOpUaribHbIX XO3SNCTBEHHbIX CUCTEM Pa3n4YHON
cneuvanusaumn. Y4ntbiBas W3y4YeHHble NOAXOAbl K OpraHusauuM SKOHOMWYECKOW AEeATEeNbHOCTM B PErvoHe,
noraraem, 4YTO WMEHHO Knacrtepusaums B Hauborbllen CTeneHW COOTBETCTBYeT 3ajayaM opraHusauum
pbiboxo3sancTBeHHOro komnnekca K®O, nockoneKy npedycmaTpuBaeT ONTMMMU3ALMIO MCMONb30BaHWUSA MPUPOAHO-
pecypcHOro noteHumana, 06beKkToB MHPACTPYKTYPbl PErMOHa M YeroBEYeCKoro KanuTana Kak rmaBHoro gakropa,
obecneymBaroLLLEro 3KOHOMUYECKUIN POCT TEPPUTOPUAIbHBIX CUCTEM.

Ha ocHoBe nccnegoBaHUsa MHEHUI YYeHbIX [2—8] O CYLLHOCTN NOHATUA «KNacTepy» nonaraem, YTo pasnuyung
B MOAXOAAX K TPAKTOBKE COAEpXaTerbHbIX XapakTepuCTUK AAHHOrO MOHATMSA MpefonpeaensioTcs  LensmMu
Knactepusaumn, pellaembiMM C €e MOMOLLbI 3afjavamMu  COLManbHO-3KOHOMUYECKOTO Pas3BUTUS pernoHa wu
aBTOPCKUM BMAEHVWEM OCHOBOMonarawwux 4ept knactepoB. [lpy 3TOM uUX paccmoTpeHve no3Bonsder
UOEHTUMOUUMPOBATL KiacTepHble POPMMPOBaHNA CPean APYrUX BUAOB OGbEANHEHUI Kak cneumduyeckyo dhopmy
WHTErpaumMm Hayku u NpOW3BOACTBA, XapakTepusyemyrlo COYETaHMEM WHTEPECOB XO3SINCTBEHHbIX KOMMIEKCOB W
opraHoB BnacTu, YTO NO3BOMSET.

Mbl ncxoamMm M3 MOHMMaHWA KnacTepa Kak ceTeBOW (popMbl OpraHvM3aumMu HayyYHO-NPOM3BOACTBEHHOMO
LUMKNa Ha perMoHanbHOM YpOBHe, npednonarawlowen obbeanHeHne CyObEeKTOB XO3AWCTBOBAHUS pernoHa B
COOTBETCTBUM C IKOHOMUYECKUMW MWHTEpecaMu Mpu aKTMBHOM Yy4yacTUW OpraHoB BfacTM C LEMbl CO34aHus
KOHKYPEHTHbIX MPEeUMyLLECTB XO3ANCTBEHHbIX KOMMIEKCOB W COLMAribHO-3KOHOMUYECKOro PasBUTUA pervoHa Ha
OCHOBE ONTUMM3AaLMM UCMONb30BaHUS ero NoTeHUmana.

YunTbiBas pacnpocTpaHeHue KnacTepHow cTtpaTterum B psge crtpaH mupa (Fepmanus, Benukobputanwus,
Hopserusa, n gp.), BO3BMOXHO cAenaTe BbIBOA 00 3pdheKTUBHOCTM KrnacTepoB Kak hOpMbl MHTErpauum ycunumn
9KOHOMMWYECKMX CyOBEKTOB pervoHa, B CBA3M C YeM MpeacTaBnseTcs LenecoobpasHbiM NpMMEHeHWe onbiTa
3apybexHblIX CTpaH MO OpraHuM3auuM (OPMUPOBAHWIA  KNAacTEpPHOTO TWMa C LENbl0 MOBbLILEHUS YPOBHS
KOHKYPEHTOCMOCOBGHOCTM pblibOX03AMCTBEHHOrO KOMMIEKCa, YTO OCODEHHO aKkTyanbHO ANsi PEroHOB, TPaAWULMOHHO
CneumnanmnsnpyroWwmnxcs Ha pblIBOXO3ANCTBEHHON AeATeNbHOCTU. OTO OBOCHOBAHO BaXKHOW POSbI0 MPEeAnpUsaTUN
pbIBOXO3ANCTBEHHOrO KOMMMeKca B obecneyeHnn 3aHATOCTM HaceneHus Takux PerroHoB M HeobGXOAMMOCTbIO
onTMMMU3aunM NPUPOAONONbL30BaHNSA B PbIOOX03ANCTBEHHOW cdhepe C uenbto yBenuyeHun Bknaga PXK pervoHa B
obecneyeHne ero NpoJoBONIbLCTBEHHOW 6e30MacHoCTH.

OCHOBbIBasiCb Ha HaKOMMEHHOM MMWPOBOM OMbITE KracTepusauum SKOHOMWKU PErvoHOB, BO3MOXHO
BblAENUTb CTPYKTYpHble 3neMeHTbl B Mogenu pbiboxosancteBeHHoro knactepa KO, Takne agpo knactepa,
npeanpuaTUS U opraHn3auuns, UMEILLMX BepTuKarnbHble U rOpU30oHTanbHbIE CBSA3W C SAPOM, a Takke CyObekTos,
BMMSIOWMX Ha NOBEeAEHMe Y4acTHUKOB KrnacTepa. Begywas ponb B hopmmupoBaHum pbiboXo3saNCTBEHHOMO Kractepa
K®O pomkHa ObiTb OTBedeHa cybbekTam Npupodononb30BaHWs, TO €CTb MPeanpuUSTUSAM OCHOBOMOMararoLwmx
noacmcTeM OyHKLMOHANbHO-KOMMOHEHTHOWM cTpyKTypbl PXK pernoHa, 3aHvmaoowmnmcs pbiboNoBCTBOM 1 TOBApHbLIM
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BblpalyBaHnem GuopecypcoB. AapoM pbiboxosaicTeeHHoro knactepa K®O gomkHbl cTaTh KpynHble U CpegHve
pbl6onoBHble 1 pbIBOBOAHBLIE NMPEANPUATUS, YTO BECbMa OTYETNIMBO OTPa3nNT ero 6MopecypCHyt0 HanpaBneHHOCTb.
Manble npeanpuATUA-NONb3OBaTENN BOAHBIX XMBbIX PECYPCOB Kak CyOBbEeKTbl XO35NCTBOBaHMWS, Xapakrepuayemble
aHanorMyHbiM S4py knacrtepa (YHKUMOHANbHbIM Ha3HaAYeHWEM B CUCTEME pPblOOXO3SNCTBEHHOW AEeATENbHOCTMH,
crnegyeT paccmaTtpuBaTb Kak FMOKUA M MODBWMbHBIN CEKTOp PbiBOX03AWCTBEHHOrO Knactepa, umerowmii ocoboe
3HayeHne [Ans  WHHOBAUMOHHOINO pas3BMTWUA KrnacTepa, MOCKOMbKy OHW  OyayT 3aHMMaTbca  anpobauwen
WNHHOBAaLMOHHbIX naen no oopMMpOBaHMIO CbipbeBOI H6a3bl pbIBOXO3ANCTBEHHOIO KOMMIEKCa PermoHa.

JNlornka B3aMMOCBSI3M BWOOB AeATENbHOCTM B KOMIMIEKCHOW CuCTeMe NpouM3BOACTBa pbibonpodyKumnm
no3BoMnseT BblAENUTb NPeanpuaTUs, 06bednHEeHHbIe BepTUKarnbHbIMU MHTErpauMoHHbIMU B3aMMOCBA3SMU C €ro
A0poM, (CybbeKTbl XO3ANCTBOBaHNS, 3aHATbIE CO30AaHMEM MATOMHbIX CTaj rmapoBbUOHTOB, NONy4YeHNeM NOCago4HOro
matepuana u 3apblbneHuem BOAOEMOB). OTO akTyanusvMpoBaHO NEpPBOCTENEHHbIM 3HaYeHUMeM BOCNPOU3BOACTBA
rMAPOOGMOHTOB BOAHBLIX OOBLEKTOB A5 (POPMMPOBaHMSA YCTOWYMBOW CblpbeBON 6asbl  pbibOX03AMCTBEHHOIO
komnnekca KOO B pamkax MOPCKOW AOKTPUHbI P®.

MocTpoeHWe TEXHOMOrM4ecKkon BepTUKanM pblIOOXO3ANCTBEHHOIO MPOM3BOACTBEHHOIO LUMKNa, Tpebyet
BKIIOYEHWS npeanpusatnii no obpaboTke M nepepaboTke rMapoBUOHTOB B COCTaB PbIOOXO3SINCTBEHHOrO Knacrepa
K®O. TepputopranbHas nokannsauns cyoGbekToB NpMpOoAONonb30BaHNs (406bl4a 1 BbipallmBaHne ruapobrnoHToB)
npeanpusaTnii No nepepaboTke BOAHbLIX >KMBbIX PECYpCOB MMeeT 0coboe 3HayeHue ANS MOBbIEHWST YPOBHS
KOHKYPEHTOCMOCOOHOCTN  pblbOX03ANCTBEHHOTO  KoMnnekca KpbimMa, MOCKONbKy Hapsgy CO  CHUXKEHUEM
TPaH3aKLUMOHHbIX U3epXeK, co3gaeT NPeAnochinkM AN NOBbILLEHNS KavyecTBa NPOAYKUMN 13 rMaPOOUOHTOB B CBSI3N
CO CKOPOMOPTSALLUMCS CBOWCTBOM CbIPbS.

HeobxoamMmocTb TLLATENbHOIO KOHTPOMS KavyecTBa Ha Bcex aTanax pbiboXo3aWCTBEHHOro UMKNIa, B TOM
yMcre MOHUTOPMHra YCINOBUA XpaHeHUs U COGMNIOAeHMs CPOKOB peanusauun npoaykumm w3 ruapobuoHToB
060CHOBbIBAET BKITIOYEHNE B PbIBOXO3ANCTBEHHBIV KnacTep NnpeanpuaTii MpMeHHON TOProBn.

BknioyeHne B cocTaB knactepa pas3HOOOpasHbiX Crneunanu3vpoBaHHbIX NPOW3BOACTB ceTeMaTepuarnos,
KOPMOB AfS TOBApHOIO BblpalLMBaHNsA rMapOOGNOHTOB, OOBEKTOB UHXEHEPHOWN, 3HepreTuyeckon, MHPOPMaLOHHO-
KOMMYHUKaLUMOHHON  MHMPacTPyKTypbl  OBOycnoBneHo  HeobxoAMMOCTbio — obecrneyveHuss  ropu3oHTanbHbIX
TEXHOITOTMYECKNX B3aMMOCBSA3eN pbiOOX03MCTBEHHOIO Kommnnekca KPO, KoTopble OTpaxalT MeXOoTpacreByto
Koornepaumio CyOBbeKTOB XO3AMCTBOBaHUS B PernoHe, 4To obecneumnt LernocTHOCTb KNacTepHOro hopMMpoBaHus, 1
MO3BONMUT pacLUMpUTb CeTb COTPYAHWYAKOLWMX MPeanpusTUiA UM OpraHWsaumMi  pervoHa Ans  nonyyYeHus
NONOXUTENbHOrO adpdekTa B3aMMoAeNnCcTBUSA B paMKax knacrepa.

B cTpyktypy pblboxossiicTBeHHoro knactepa K®O pomkHbl BOWTM  MpeanpusiTus, opraHusaumm u
yyYpexaeHusi, oCyLLecTBASILWMe AeATeNbHOCTb N0 (POPMUPOBAHNIO MHHOBALMOHHLIX MAEW U paspaboTok (HayyHo-
uccrnegoBaTenbCckne  Cneuvanu3vipoBaHHbie  YYpeXxaeHws), Mo  YNyylWeHWI0 KayeCTBEHHbIX — XapakTepuCTUK
YyernoBeyeckoro kanuTtana (oTpacnesble yyebHble 3aBegeHus — PrbOY BO «KepueHckuii rocyaapCTBEHHbIV MOPCKON
TEXHOMOMMYECKUN YHUBEPCUTET»), @ TakkKe MO BbINOMHEHNIO (YHKUMIA PMHAHCOBOrO, KOHCYNbTALMOHHOIO W Ap.
o6cnyxnBaHnst pblI6OX03ANCTBEHHOrO KOMIMMEKCa permoHa.

Ponb depepanbHbix M MyHUUMNANbHBIX OPraHoB BriacTu B (POPMUMPOBaHMN U PYHKLMOHMPOBAHUU
pbiboxo3ancTBeHHOro knacrepa KpbiMckoro denepanbHOro Okpyra [OMKHa COCTOSiITb B CO3[4aHUKM YCTOWYMBO
PYHKLUMOHMPYIOLLErO  MOTMBALMOHHOTO  MEXaHW3ma  MOBbLILWEHNS  KOHKYPEHTOCNOCOBHOCTM  TpaAWLMOHHOTO
pbIBOXO3ANCTBEHHONO CEKTOPa M OCBOEHWUSI HOBbIX OMOTEXHOMOrMI BblpaliMBaHUsi rMAPOOMOHTOB NpeanpuATUSMA-
nonb30oBaTeNsIMN BOAHbIX XMBbIX PECYPCOB.

WTtak, knactepmsauusi B pbiOOXO3SANCTBEHHON cdhepe paccmaTpuMBaeTCcsl HaMu  Kak 3hdeKTUBHBIN
WHCTPYMEHT passutua  KpbiMCkoro  dhegepanbHOrO  OKpyra, TpPaguUMOHHO  Cleuuanv3upylollerocs  Ha
pbI6OXO3ANCTBEHHON OEeATeNbHOCTU, MOCKONbKY B Haubonbluel CTeneHn COOTBETCTBYeT 3ajayaM opraHusaumm
pbiGHOro xo3sancTea. O6beanMHEHNE MHTepeCcoB heaepanbHbIX U MyHULMNANbHBLIX OPraHoB BNacTy U NEPCNEKTUBHBIX
obbeanHeHUn accoumaTMBHOrO Tuna pbibakos, pbI6OBOAOB, NpousBoAuTENnein pblIGHOM NPOAYKUMM, KOTOpble, Kak
no3blBaeT HaKOMMEHHbIn MUPOBOW OMbIT, B Haubonbluei Mepe COOTBETCTBYOT COBPEMEHHbBIM  YCIOBUSIM
OCYLLECTBMNEHMS pPbIBOXO3SINCTBEHHOWN AEATENBHOCTU.
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IN THE CRIMEAN FEDERAL DISTRICT
Aleksakhina L. V.
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“Kerch State Maritime Technological University”, Kerch, Russia
e-mail: lyu6097 @yandex.ru

The maritime doctrine of the Russian Federation for the period until 2020 and its project for the period until
2030 assume the comprehensive utilization of the resources and areas in the World Ocean for the purpose of
sustainable economic and social development of the country and its coastal regions. It is highlighted as one of the
key national interests of the state. In this connection development of fisheries complex (FC) in such a strategically
important region of Russia, namely the Crimean Federal District (CFD), becomes a pressing issue.

As far as it is known, the main productive power of fisheries formed in the Soviet time. In the postwar period
the marine fisheries was one of the most dynamically developing industries in the USSR. However, in the post-USSR
period development of fisheries in the Crimea was not the case. Thus, in particular, Crimean fishing companies —
“Atlantika” (Sevastopol) and “Kerchrybprom”, which had dozens of large-tonnage ocean-going vessels, as well as
supporting companies “Yugreftransflot”, “Yugrybpoisk” ceased to be operated [1].

Furthermore, in respect of capabilities of fisheries potential the Crimean peninsula is characterized by the
availability of water, climatic, land and biological resources for development both ocean and coastal fisheries, as well
as freshwater aquaculture in inner waters and marine aquaculture on the coastal grounds and in the Black and Azov
Seas. Taking into account the reduction of fishery resources, the authors assume that development of aquaculture
has the priority for the Crimea. That is in the mainstream of modern trends of fisheries development.

In current economic research and publications, it is widespread to review formations of cluster type as
specific integrational formations allowing solving a set of problems in development of territorial economic systems of
various specialization. As for the approaches to the arrangement of the economic activities in the region, it is
assumed that it is clustering that to the greatest extent corresponds to the tasks of organization of fisheries complex
in the Crimean Federal District. Reasonably, it makes allowance for optimal utilization of nature-resource potential,
infrastructure and humans as a main factor, which provide economic growth of the territorial systems.

Based on scientific opinions [2—8] about the concept of notion “cluster” we assume that differences in
approaches to interpretation of the substantive aspects of this notion are determined by the purposes of clustering,
tasks, which are solved by its help, and author’s perspective of the essential features of clusters. Furthermore, their
review makes possible to identify cluster formations among other types of formations as a specific form of integration
of science and industry characterized by combination of interests of industrial complexes and governmental
authorities.

We take as a premise the concept of cluster as a network form of arrangement of the scientific and industrial
cycle at the regional level. It includes the combination of the economic entities in the region in accordance with
economic interests with active participation of the government in order to create competitive preferences for the
economic complexes and social and economic development of the region based on the optimal utilization of its
potential.

Taking into consideration the spreading of the cluster strategy in a number of countries in the world
(Germany, Great Britain, Norway, etc.), one may conclude about cluster efficiency as form of integration of efforts of
the economic entities in the region. In this connection, it deems to be reasonable to implement the experience of
foreign countries as for formations of cluster types in order to improve competitiveness of the fisheries complex. It is
especially urgent for regions traditionally engaged in fisheries. It is proved by the important role of fisheries
companies in the employment of the population in those regions and by the necessity of optimizing fisheries
resources management in order to enlarge the fisheries contribution to the food security.

Based on the world experience of the clustering the regional economies, one may point out structural
elements in the model of the fisheries cluster in the CFD such as cluster nucleus, enterprises and companies with
vertical and horizontal links with the nucleus as well as with subjects influencing the behviour the cluster participants.
The leading role in creating the fisheries cluster in the Crimean Federal District should be given to the natural
resources managers, i.e. to companies of the essential subsystems of the functional structure of the fisheries
complex in the region engaged in fisheries and commercial farming of biological resources. The nucleus of the
fisheries cluster in the Crimean Federal District should be large and medium fishing and farming companies. It will
distinctly reflect the trend to biological resources. Small companies — managers of aquatic living resources — as
economic unities being similar to the cluster nucleus in functionality should be treated as a flexible and mobile sector
of the fisheries cluster with the special value for innovative development of the cluster as they will be engaged in
approbation of the innovative ideas concerning creation resource supply for the fisheries complex in the region.

Logics in interrelation of activities in the comprehensive system of fish products output makes possible to
point out enterprises associated by vertical integrational links with its nucleus (economic entities engaged in formation
of breed stocks of aquatic organisms, production of stocking material and fish release into water areas). Reproduction
of aquatic organisms for sustainable resource supply for the fisheries complex in the Crimean Federal District is of
prime importance within the maritime doctrine of the Russian Federation.
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Formation of the technological vertical structure of the fisheries industrial cycle requires including companies
engaged in processing of aquatic organisms into the fisheries complex of the Crimean Federal District. Territorial
location of the natural resources managers (harvesting and farming of aquatic organisms) and enterprises for
processing aquatic living organisms is to prime importance in order to improve competitiveness of the fisheries
complex in the Crimea as with reducing transactional expenses it creates preconditions to improve quality of seafood
due to perishable character of the resources.

Close quality control over all the stages of the fisheries cycle including monitoring the storage conditions and
sales terms for products made of aquatic organisms makes necessary to integrate into the fisheries cluster the
professional outlet.

Inclusion into the cluster various specialized productions of nets, feeds for commercial farming of aquatic
organisms, and engineering, energetic information and communication infrastructure is proved by necessity for
providing horizontal technological links in the fisheries complex in the Crimean Federal District. These links will reflect
the intersectorial cooperation of the economic entities in the region. In its turn, it provides the integrity of the cluster
and enables to widen the network of the collaborative companies and institutions in the region in order to obtain
positive effect because of interaction within the cluster.

The fisheries cluster of the Crimean Federal District should incorporate companies, organizations and
institutions engaged in innovative activities (scientific research specialized institutions), in improvement of human
resources (industrial educational institutions — Federal State Governmentally Financed Educational Institution of
Higher Education — “Kerch State Maritime Technological University”), as well as financial, consulting, etc. companies
for services of the fisheries complex in the region.

The role of federal and municipal authorities in formation and functioning of the fisheries cluster in the
Crimean Federal District is to create sustainable motivation mechanism for competitive growth of the traditional
fisheries complex and implementation of new biotechnologies for aquatic organisms farming by companies —
managers of aquatic living resources.

Thus, clustering in the fisheries industry is treated as an efficient tool for the development of the Crimean
Federal District traditionally specialized in fisheries as it corresponds to the largest extent to the purposes of fisheries
organization. Combination of interests of federal and municipal authorities and promising associations of fishermen,
fish products makers, fish farmers corresponds to modern requirements of fisheries activity.
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OCHOBHBIE PANOHbI PbIBOXO3ANCTBEHHbIX UCCNEQOBAHUN ATIIAHTHUPO
B LEHTPAIIbHO-BOCTOYHOW ATNAHTUKE
Apxunos A. I

ATnaHTU4eckuii Hay4YHo-1ccneaoBaTeNbCKUI MHCTUTYT pblIBHOTO X03scTBa 1 okeaHorpaduu, r. KanvHuHrpag, Poccus;
e-mail: arkhipov@atlant.baltnet.ru

LleHTpanbHo-BocTtovHast AtnaHtuka (LIBA) oTHocKTCA K OOHOMY M3 OCHOBHBIX PaviOHOB MeXOyHapoZHOro
pbibonoBcTBa. ExxerogHel BbINMOB 34echk npeBbiwaeT 3 MnH T, coctaBnss okorno 10 % ot obuwero BbinoBa B
ATnaHTuyeckom okeaHe. OpdeKTMBHOE UCMNONb3oBaHNEe OMOPEecypcoB, a Takke pa3paboTka NpaBOBbIX CTATYyCOB,
CBSI3@HHbIX C UX COXpaHEHWEM, YNpaBrieHNEM U OCBOEHWEM, HEBO3MOXHbI 6€3 M3y4eHUs 3KoNorMmn pbib, CTPYKTYpHI
UXTUOLEHO30B, pacrnpedeneHnss U AMHaAMUKN PbIGHBIX PECYPCOB, OMNpPenensitoLMX NepcrnekTMBbl U HanpaBreHue
pa3suTus pbibonoscTBa. OcHOBHble 0ObekTbl npombicna LIBA — maccoBble nenarmdeckve pbibbl: cTaBpuabl,
capauHennbl, ckymbpus, capavHa, 3anackbl KOTOPbIX pacrnpefensitoTcs B WUCKMOYUTENbHBIX 3KOHOMUYECKUX 30HaX
(N33) Mapokko, MaeputaHumn, CeHerana u [BuHeun-bucay. o pesynbTatam wuccrnefoBaHMn ATHAHTUYECKOTro
Hay4YHO-MCCNeaoBaTENbCKOrO WMHCTUTYTa pbIGHOro xo3snctea u okeaHorpacgpum (AtnaHTHAPO) yctaHoBneHbI
OCHOBHbIE 3aKOHOMEPHOCTW (YHKLMOHNPOBaHNSA 9KCMnyaTUpyemblX MONynsauMi, BblAeNeHbl eAuHWLbI 3anacos,
onpeaeneHbl 0COBEHHOCTU pacnpeferneHnst NMPOMbICIOBbLIX CKOMMEHUA B CBSI3U C CE30HHBIMU W MEXIoAOBbIMU
N3MEHEHUAMN okeaHorornyeckux ycnosui (JomaHesckuin, 1998).

B HacToswee Bpemsi poccurckui npombicenn B LIBA Begetcs B paMkax MeXnpaBUTENbCTBEHHbIX
cornawenun Poccun ¢ Mapokko, MaspuTtanuen, CeHeranom u [BuHeen-bucay B N33 aTtux crpaH. Bbinos
poccuiickoro cpnota B LIBA 3a 2004-2013 rr. npeactaBneH Ha pucyHke (Fepbep, Jykaukui, 2015).

THIC. T.
250
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BMaporxo BMaepumams O Cemeran OI'emmes-bucay

ATnaHTHWAPO perynapHO BbINOMHAET COBMECTHbIE C Y4YEHbIMW HALUMOHANbHbIX HAayYHbIX LEHTPOB
uccnefoBaHus nenarmyeckon akocuctembl LIBA. B COOTBETCTBMM C  YCINOBUSIMU  MEXNPABUTENBCTBEHHbIX
cornaweHun ¢ Mapokko 1 MaBpuTaHueln, NPaKkTUYeCcKn exerogHo NpoBoasTcs akcneauvumm B U33 aTmx cTpaH ¢
BbIMOMTHEHWEM KOMIMMEKCHbIX CbEMOK MO onpegeneHuto buomacc n ocobeHHocTen cpefbl OBUTaHUS MacCOBbIX
nenarnyecknx pbl6. Mocne 6onee 4yem 20-netHero nepepbiBa B 2012-2013 rr. AtnaHTHMPO Bo306HOBMN
KOMIMMEKCHble pbiboX03siCTBEHHbIE uccrnenoBaHmsa B M3 CeHerana u MBuHen-bucay. B gekabpe 2012 r. — aHBape
2013 rr. 6bIMM NpoBeAeHbl TpanoBO-aKyCTUYECKas, OKeaHoriormyeckass u rugpobuonornyeckass CbEMKM B
BblLLEHA3BaHHbIX panoHax. Ha OCHOBaHWM MONyYEHHbIX OAHHbLIX COCTABMNATCA MPOrHO3bl BbITOBA MPOMbBICIIOBbIX
BMAOB pblb. 3TN NPOrHO3bl UCMOMb3YTCA NMPU EXEroqHOM OnpeaeneHun pexvma npombicna B LIBA (XnonHukos,
Apxunos, 2012).

Mo oueHkam ATnaHTHUPO, B parioHe LIBA nmeeTtcsi Heoomncnonb3yeMblii peCypc MAacCOBbIX Nenarnyeckmnx
pbib, KOTOpLIN onpeaenéH B npegenax okorno 200 Teic. T. N ogHa 13 rnaeHbix 3agad AtnaitHUPO B rccnenoBaHusix
BOAHbIX GropecypcoB LIBA B COBpeMEHHbIX YCMOBUSIX COCTOUT B 3alUUTe MHTEPECOB POCCUMINCKOrO pbiOONoBCTBa Ha
MEXOyHapo4HOM YpOBHE. OTO BO3MOXHO MyTEM OLEHKM Ha CTPOroM Hay4yHOW OCHOBE B WCCNELYEMbIX panoHax
NPOMBICIIOBbBIX PECYPCOB M pa3paboTke pekoMeHAauuin rno ux pauuoHanbHOMY UCMONb30BaHMIO C y4eToM TpeboBaHui
MEXOyHapPOAHbIX KOHBEHLWIA 1 ABYCTOPOHHUX JOrOBOPOB.
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THE MAIN AREAS OF FISHERIES RESEARCH OF ATLANTNIRO
IN THE EASTERN-CENTRAL ATLANTIC
Arkhipov A. G.

Atlantic Research Institute of Fisheries and Oceanography, Kaliningrad, Russia
arkhipov@atlant.baltnet.ru

The Eastern-Central Atlantic (ECA) refers to one of the main areas of the international fisheries. The annual
catch here is more than 3 million tons that makes up about 10% of the total catch in the Atlantic Ocean. Efficient
bioresources utilization and development of the legal status related to their conservation, management and
exploration are impossible without studying the fish ecology, ichthyocenosis structure, distribution and dynamics of
fishery resources defining the prospects and direction of fishery development. The main target species of the ECA -
mass pelagic fish species: horse mackerel, sardinella, mackerel, sardine, stocks of which are distributed in the
exclusive economic zones (EEZs) of Morocco, Mauritania, Senegal and Guinea-Bissau. According to the research
results of Atlantic Research Institute of Fisheries and Oceanography (AtlantNIRO), the basic principles of the
exploited populations functioning are determined, individual stock units are marked, distribution features of
commercial concentrations due to seasonal and interannual changes in the oceanological conditions (Domanevskiy,
1998) are defined.

At present, the Russian fishery in the ECA is carried out in the framework of the intergovernmental
agreements between Russia and Morocco, Mauritania, Senegal and Guinea-Bissau in the EEZs of these countries.
Catch of the Russian fleet in the ECA for the period 2004-2013 is shown in the Figure (Gerber, Lukatskiy, 2015).

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Year

B Morocco M Mauritania O Senegal O Guinea-Bissau

AtlantNIRO together with the scientists from the national research centers regularly carries out research of
the ECA pelagic ecosystem. In accordance with the terms of the intergovernmental agreements with Morocco and
Mauritania, expeditions with the complex surveys performance to determine biomass and habitat features of the
mass pelagic fish species are almost annually carried out in the EEZs of these countries. After more than 20-year
hiatus, AtlantNIRO resumed carrying out the integrated fishery research in the EEZ of Senegal and Guinea-Bissau in
2012-2013. In December 2012 — January 2013 the trawl-acoustic, oceanological and hydrobiological surveys were
carried out in the aforementioned areas. Based on the data obtained, commercial fish species catch forecasts are
made up. These forecasts are annually used for determining the fishing regime in the ECA (Khlopnikov, Arkhipov,
2012).

According to the AtlantNIRO estimates, there are underutilized resources of the mass pelagic fish species in
the ECA, which are defined within the range of about 200 thous. tons. And one of the main tasks of AtlantNIRO in
research of the ECA aquatic bioresources in the present conditions is to protect the interests of the Russian fisheries
internationally. This is possible by an assessment on a strict scientific basis in the studied areas of the fishery
resources and by development of recommendations for their rational utilization to meet the requirements of the
international conventions and bilateral agreements.

11



YOK: 575.1

U3YYEHUE S3PUTPOLUMTOB B NONUNNOUOHbLIX MOOENAX OCETPOBbIX
Bumwomexutl . T

PrbOY BO «KepueHckuii rocynapCTBEHHbIN MOPCKON TEXHOMNOMMYECKUIn yHuBepeuteT», r. Kepub, Poccus
e-mail: bytyutskyy@protonmail.ch

MHoroumMcneHHbIM1 MccnegoBaHUSAMM YCTAHOBMNEHO, YTO CaMOW NPOCTOM AEMOHCTpaumMen B3avMOCBSA3U
mexay copepxaHvem [OHK v pasmepom sgep apuTpoumMToB OCETPOBLIX PbIb sBnsetcs nonunnongms [1]. B aTom
cry4ae BCe XpPOMOCOMHble Habopbl AybnumpytoTca Takum obpasom, 4To pasnuune mexay cogepxanvem OHK cpeam
BMAOB 3HAYMTENbHO W €ro nerko onpepenutb. Monunnonamsa yxe gaBHO onpefensieTcs B GOMbLIOM KONMMYecTBe
KMeTOK MO3ra, ceTyaTkv, anUTenus, Xpswen, Mbllll, NeYeHu, Noyek, Audka, SUYHMKOB U KneTok kposu [2]. CerogHs
pasMep 3pUTPOLMTOB YacTO MUCMOMb3yeTcs B KadecTBe cpeacTtBa uaeHTudumkauum nnoungHoctu [3, 4]. OpHako
COOTHOLLEHNE MEXAY Pa3MepoM reHoMa 1 pa3MepoM 3PUTPOLIMTOB Y Pbib HyXAaeTcs B AanbHENLLEM U3YyHEeHNN.

B pabote Lay and Baldwin (1999) npuBeaeHbl OaHHble SOEPHbIX W KNETOYHbIX 0O6bemoB Ans 52
TPOMNUYECKMX BWAOB KOCTUCTBIX PbIG, MpU 3TOM He OblI0 YCTAHOBNEHO 3aBMCUMOCTM MexXay 3TUMW [OBYMS
napameTtpamu [5]. OTOT KOHTPNPUMEP KaK Hemnb3s fy4lle oTpaxaeT 3Ha4YMMOCTb Npobrem, cBA3aHHbIX C BbIGOpOM
METOAOB ANA pacyeTa sAepHbIX U KeTodHbIX 06bemoB. B yacTtHocTy, Lay and Baldwin (1999) namepsann o6bembl
“BnaxHbIX” KNETOK NyTeM AerneHus reMaTokpuTa Ha YUCMOo KNETOK U CPaBHUMU 3TW AaHHbIE C “Cyxumn” aaepHbIMU
obbemamu, paccyvMTaHHbIMM C MOMOLLBI ABYMEPHOro u3mepeHus “deynreH aHanmsa”. HeToyHOCTb AaHHOro
CpaBHEHUs1, CKOpee BCEro, CBsi3aHa C TeM, YTO MpU U3MepeHUn SaepHbIX 06BEMOB M3 ANNHBI U LUMPUHBI 3@ OCHOBY
Hpancs ngeanbHbI ANNMNCONA; B 3TOM Cryyae BblCOTa AaHHOrMO annuncovaa NpMpaBHUBAETCS K WUPKUHE, YTO SBHO
SIBNSETCA HEOOOCHOBAHHLIM B CBSA3W C YMIOTHEHMEM KNEeTOK B pesynbTaTe BbICYLUMBAHMSA MaskoB Kposu. K
coXaneHuto, Ha MOMeHT NybnukaumMn gaHHoW paboTel, He BbiNM N3BECTHbI pasmepbl reHoMa Ans U3y4YeHHbIX BUAOB,
u3-3a 4Yero He NPeACTaBnseTCA BO3MOXHbIM MPOBECTU CPaBHUTENbHBIN aHanu3 Mexagy pasMepoM KIeTok wu
conepxaHvem OHK onsa aton rpynnsl poib.

Pasmep aputpouuToB (KpacHbix knetok kposu, KKK) mmeeT HenocpeacTBeHHOE OTHOLIEHME K Guonoruu
opraHnsmoB. bonee kpynHblie KKK nmetot 6onee BbicOkoe cogepxaHue reMorrnobuHa [6], HO OHM Takke HyXXgarTcs B
KPYMHbIX KPOBEHOCHbLIX cocyAax. Buabl ¢ KpynHbIMK KNeTKamu, Kak npasuro, MMeloT MeHbLuee konmdectso KKK [6, 7].
BsaskocTb kpoBu, obLiee cogepxaHue remornobuHa un gpyrme nogobHele napameTpbl, UMEIOT O4EBUAHOE BRUSIHWE Ha
HU3MOMNOrNI0 OpraHn3mMa, HO HU OOMH W3 HWX HEe MONy4Mn CTOMb MPWUCTanbHOrO BHUMAHWUSA, Kak B3auMoencTeue
Mexagy pasMepoM reHoma u pa3mMepoM KIeTKu, B 4aCTHOCTW, COOTHOLLEHME Mexay Mnowanblo NoBEepPXHOCTU
aputpouuTa n ero obbemom SA:V. B psge paboT paccmatprBanocb BNnsHWE NOBEPXHOCTHO OO bEMHOIO OTHOLLEHUS
3pUTPOLUTOB Ha MeTabonuam y 3eMHoBoAHbIX [8]. KpynHble KNeTkM W reHoMbl BOAHbIX XBOCTATbIX U
ABOsiKOABILLALLMX AABHO MHTEPNPETUPYETCS Kak aganTaunn K )X1U3Hn B ycroBusx runokcum [9, 10].

BonbLUMHCTBO 0OBACHEHUIA KOPPENSLMN MeXay pasMepoM reHoMa v pa3MepoM KIeTOK CBOOATCH K OOHOWM M3
Tpex Teopwuin: Teopuu MyTaLMOHHOTO AaBMEHUs, TEOPUM HyKNeocKeneta WM Hykneotunuueckon Teopun. Kawpas v
[OaHHbIX TEOpUA MMEET CBOM MpeuMyLLecTBa U HedocTaTku, Hauboree NpPOABWMHYTON Bepcuen sBnsieTcs rmbpug 9Tmx
Teopwn [1].

B Hawel pabote usyy4anmcb COOTHOLWEHWS Mexay pasmepamn OHK v pasmepamy knetok aputpoumToB
0OCETPOBbLIX PbIG MPY NMOMOLLIM MOTOKOBOW LMTOMETpUM 1 “®eynreH aHanmsa”. B pesynbTate nccnegoBaHwin yCTaHOBMEHO,
yto cogdepxaHne [HK ysenuumsanocb HenponopumoHaneHo obbemy sgep KKK; ¢ poctom mnomgHoCcT OceTpoBbIX
cogepxanne [OHK yBenuumBanoce ObicTpee, 4Yem ob6bem sgep 9puTpoumMToB. [MonyyeHHble daHHble MOoryT
cBupeTenbcTBOBaTh 0 6onee nnotHomn ynakoske [HK B apuTOLMTax OCETPOBLIX C BLICOKOW MIIOUGHOCTLIO.
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MWUPOBOE NMPOU3BOACTBO AKBAKYIbTYPbI U TEHOEHLWU EE PA3BUTUA
BydHuuyeHko B. A.

PIrbOY BO «KepueHckuii rocyfapCTBEHHbIN MOPCKON TEXHONOMMYECKUI yHuBepeuteT», r. Kepub, Poccus

B pabote npepncrtaBneHbl pe3ynbTatbl aHannsa MyupoBoro npousBoAcTBa akBakynbTypbl B nepuod ¢ 1995
no 2012 rr. n nepcnekTvBbl €€ AanbHenLwero passuTus.

CornacHo gaHHbix ®AO [1-3] MrpoBOe Npon3BOACTBO akBakynbTypbl B 1995 r. coctaBnano 31,5 MnH 1, a B
2012 r. gocturno 90,4 MAH T, TO €CTb 3a yKa3aHHbIN Nepuoa MMPOBOE NPOU3BOACTBO akBaKynbTypbl YBEMMYUITOCH B
2,9 pas, a eé mupoBass ctommocTb gocturna 144,1 mnpg gon. CWA. CpeaHast ctommocTe 1 T BblpalleHHbIX
ruapobuonHToB B 2010 r. coctaBnsina 1594 gon. CLWA, a 1 T gobbiToi NpoaykumMn BoAHbIX XuBbix pecypcos (BXXP)
okorno 920 gon. CLUA. M ecnu Takue Temnbl yBENUYEHUS NPOM3BOACTBA aKBaKynbTypbl OyAyT npogomkaTtbes, oHa
MOXeT 0borHaTh cyLlecTByoLine 06 bEMBI 40ObLIMN FTMOPOOUOHTOB.

OcHOBHOE MMPOBOE MPOM3BOACTBO akBakynbTypbl B 2012 r. npuxoannocb Ha BHyTpeHHue Bogbl — 42,0 MAH T
(46,5%), a Ha mopckue Boabl — 48,4 mnH T (53,5% oT mMupoBoro ob6béma BbipalmBaHust) [1]. Bo BHyTpeHHMX Bogax
BblpalyBanM B OCHOBHOM MPECHOBOAHbIX WM AUAOPOMHBLIX pblb, @ B MOPCKUX — MPEUMYLLECTBEHHO MOJIOCKOB,
pakoobpasHbIX, pbib (NanTyc, MOPCKOW A3bIK, aTraHTUYecKas Tpecka v Ap.), MOPCKMX BOAOPOCTEN 1 TpaB.

Mpoaykuus MNpecHOBOAHOW akBaKynbTypbl cocTasnsana 61,6% OT Bcero MupoBOro npoussoAcTsa Mo
konuyecTBy u 57,8% No CTOMMOCTU; Ha CONOHOBaTbIE U MOpPCKue Boabl npuwnock 38,4% oT BCcero MmpoBoro obbéma
NPOU3BOACTBAa NPOAYKLUMU akBaKyrnbTypbl MO KonuyectBy n 42,2% no ctommocTtu [2]. PaccmoTpMM npou3BoAaCTBO
aKBaKynbTypbl MO OTAENbHBIM Fpynnam.

Pbi6bl. Cpegn npecHoBogHbIX pbib B 2012 r. B BblpawyBaHun goMuHupoBanu kapnosble (Cyprinidae —
242 vMrHT unn 71,8% OT Bcex BblpawmBaeMbix NpecHOBOAHbIX pbl6 — 33,7 mnH T). Hanbonbluee muposoe
BblpallMBaHVe B 3TOW rpynne npuxogunocb Ha 6enoro amypa — 4,3 MrnH T, 6enoro toncronobuka — 4,1, katna — 3,9,
kapna — 3,4, nectporo Toncronobuvka — 2,6, ocmaHa — 2,5 n 3onotoro kapacs — 2,5.

[onsa B MMpPOBOM BblpalnBaHUM TUASNUM U OpYrMx umxnoBbix coctaenana 3,5 mnH 1 (10,4% oT Bcero
MUWPOBOrO BblpalLnBaHus pbiB) 1 NPoYNX NPECHOBOAHBIX pblb — 6 MNH T (17,8%).

CambIM KpyrnHbIM NpomsBoauTenem Beex pblb cemencTaa kapnosbix B 2008 r. 6bin Kutan (70,7% oT myupoBoro
npov3BoACcTBa), 3a HUM crnegosana MHaons (15,7%) v Toneko 14,6% npuLinock Ha Apyrue CTpaHbl.

B coctaBe mupoBon npopykumm guagpomHbix Buaos pbid B 2010 r. npeobnaganun nococu (B OCHOBHOM
aTnaHTnyeckuin) n dopenn — 2,4 MNH T, pedHon yropb — 0,27, Oonst ApyrMx OWadpOMHbIX pbib He MpeBbiwana
0,9 mnH T. BegyLummmn MMpoBbIMY NPOM3BOANTENAMM NOCOCEBbLIX Bbinn Hopsernsa n Yunu, Ha KoTopble COOTBETCTBEHHO
npuwnocb 36% u 28% mMuposow npogykuuu. [ons B NpovM3BOACTBE JIOCOCEBLIX OPYrMX €BPOMEVCKUX CTpaH He
npesbiwana 18,9%. lNococeBble pbibbl B Npon3sBoacTee cTpaH A3umn n CeBepHon AMepuku cornacHo gaHHbix ®AO [1]
coctaenanu 15,3% ot Bcero o6bEéMa MMPOBOro BbipalMBaHUS. 3HAYMTENBHBIN YPOH B BbipalMBaHWM NTOCOCEBLIX B
2009 r. HaHecna BCMbILLKa MHEKUMOHHBIX 3aboneBaHunii, NpuBeALLas K noTepe Npoaykumm.

BeicTpbiMn  Temnamu  Habnoganocb  yBenvMyeHue MNpPOM3BOACTBA MOPCKMX pblb: B OCHOBHOM
kambanoobpasHblx, 00bEMbI koTOpbiXx € 28 Thic. T B 2001 r. yBenuuunuce o 168,5 thic. T, a Begywummn
npoussoauTensamMm no AaHHbiM  PAO  asnanuce Kutah u Wcnanma. K OCHOBHbIM  BblpaliMBaemMbiM U3
kambanoobpasHbix pblb oTHOCATCA nantyc (Psettes maxima), n noxHbIi nantyc (Paralichtys olivacus), n mopckon
a3blk (Cynoglossus semilaevis). Hopsernsa B cBoux BOAax YCMeLHO BblpaliuBaeT aTnaHTu4eckyto Tpecky (Gadus
morhua), 06BEMbI nponssoacTea kotopon gocturnm B 2010 r. — 22,6 Thic. T. B 2008 r. HekoTOpble MOpckMe BUAbI
pbl6 JOMMHMPOBANK B NPON3BOACTBE akBaKyNbTypbl Hag [obbIven (KpacHbI ropObinb, nobaH, nantyc u ap.).

Monntockn. Muposoe npoussoactso B 2010 r. no gavHeim ®AO pocturno 11,5 mnH T, cymmapHas
cToMMocTb Hambornee maccoBblx BUAoB coctaensana 9,1 mnpa gon. CWA. Cpeaun monntockoB B 2005-2010 rr. B
BblpallMBaHMn nuanposanu yctpuusl — 4,1—-4.4 MnH T B rog, cepauesugka — tanec — 2,6-3,6, muamm — 1,6-1,8,
mMopckue rpebewkn — 1,1-1,7 MNH T.

B Kutae ycnewHo KynbTuBupyeTcs, 3aBe3eHHbIn M3 Amepukm OyxToBbi rpebeluok (Argopecten irradius),
06BbEMbI BbipalLmBaHus koTtoporo B 2008 r. coctaensanu 1,1 MnH T.

PakoobpasHble. MupoBoe npounssoacTBo pakoobpasHbix B 2010 r. gocturno 5,7 MnH T (Ha cymmy 10,2 mnpa
pon. CWA), n, no cpaBHeHnto ¢ 2001 r., obbémbl KX BblpawmBaHma yBenuuunucb B 2,9 pasa (B 2001 r. wnx
npou3eBoactBo coctaensno 1,9 mnH T). Hanbonblmne o6bEMBI MMpoBOro BbipawmBaHust B 2010 r. npuwnuce Ha
KpeBeToK (3,.8 MIH. T.) 1 MPECHOBOAHBIX pakoobpasHbix (1,7 MnH T). MupoBoe npon3BoacTBO pakoobpasHbix B 2008 r.
OTHOCUTENBHO PaBHOMEPHO pacnpeaensnocb B CONOHOBaThIX (2,4 MIH T unu 47,7% OT X MMPOBOIo NPOM3BOACTBA) U1
B npecHbIx Bogax (1,9 mnH T unn 38,2%) 1 B MeHbLLen Mepe B Mopckux Boaax (0,7 MrH T umun 14,1 %).

B npecHbix Bogax B OCHOBHOM KynbTuBUpoOBanacb OenoHoras kpeeTka (Pennaeus vannemei),
npevmyllectseHHo B Kutae, TannaHae, ViHaoHesnn n BeeTHame.

BbipawmBaHme Mopckmx XMBOTHbIX. CormacHo AaHHbix PAO [2], cBbiwe nonoBuHbl obbéma (0,35 MnH T,
unn 57%) pasnuuHbIX BOAHbIX XMBOTHbLIX BbIpalLMBAETCA B NPECHOW BOAE M HECKONbKo MeHblle (0,27 MrH T unu
43%) BblpawmBaeTcs B MOpCKOW Bofe. B npecHown Boge Haubonee BakHbIMU BMAAMW aKBaKynbTypbl ABNATCHA
TPEXKOrOTHbIE Yepenaxm 1 NAryLK4, B MOPCKOW Boae — Mealy3bl, AMOHCKME TPenaHrv 1 acungmm.
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MupoBoe npouM3BOACTBO BOAHLIX pacTeHuit. B 2012 r. B cekTope akBakynbTypbl OblNO Npou3BeneHo
23,8 MINH T BOAHbIX pacTeHU (B SKBMBAIIEHTE >XMBOrO Beca) C OLEHOYHOM cTtommocTbio 6,4 mnpg gon. CLUA [1].
ABCONIOTHBIM NNAEPOM B NPOU3BOACTBE KyNbTUBUPYEMbIX Bogopocnei 6bin Kutai, Ha koTopbi no aaHHeiM ®AO B
2012 r. npuwwnocek 54,0% oT BCero MMpoBOro Npon3BOACTBa MOPCKMX BOAOPOCHEN, Aanee no o6bEMy BbipallumMBaHUs
6binn NiHpoHesus (27,4%), Pununnunel (7,4%), pecnybnuka Kopes (4,3%).
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WORLD AQUACULTURE PRODUCTION AND TRENDS OF ITS DEVELOPMENT
Budnichenko V.A.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia

The results of world aquaculture production in 1995-2012 as well as the prospects for its further
development were analyzed.

According to FAO data [1-3] world aquaculture production in 1995 was 31.5 million tons, and in 2012 it
reached 90.4 million tons, that means, that during this period global aquaculture production increased by factor of 2.9
and its global value reached 144.1 billion USA dollars. The average cost of 1 ton of aquatic organisms grown in 2010
and amounted to 1594 USA dollars, at the same time 1 ton of produced living aquatic resources products (LARP)
cost was around 920 USA dollars. In case if aquaculture production continues holding such increase rate, it could
overtake the existing production volume of aquatic organisms.

The world's major aquaculture production in 2012 accounted for domestic water — 42.0 million tons (46.5%),
while the sea water — 48.4 million tons (53.5% of the global volume growing) [1]. Freshwater and diadromous fish
were mainly grown in the domestic waters, mollusks, crustaceans, fish (halibut, sole, Atlantic cod, etc.), seaweed and
grass were mainly grown in the seawaters.

Production of freshwater aquaculture accounted for 61.6% of total world production in quantity and 57.8% in
value; for brackish and sea water it had 38.4% of the total volume of world aquaculture production by quantity and
42.2% in value [2]. Let's take a look at the aquaculture production in certain groups.

Fish. In 2012 cultivation of carp was dominated among freshwater fish (Cyprinidae — 24.2 million tones, or
71.8% of all farmed freshwater fish — 33.7 million tons). The largest world growing in this group accounted for grass
carp — 4.3 million tons, silver carp — 4.1, Cuttle — 3.9, carp — 3.4, bighead carp — 2.6, Osman — 2.5 and gold carp — 2.5.

Share in world growing tilapia and other Cichlidae was 3.5 million tons (10.4% of the world's fish farming)
and other freshwater fish — 6 million tons (17.8%).

The largest manufacturer of Cyprinids in 2008 was China (70.7% of world production), followed by India
(15.7%) and only 14.6% were produced by other countries.

A part of the diadromous fish species global production (2010) was dominated by salmon (mainly Atlantic)
and trout — 2.4 million tons, eel — 0.27, the share of other diadromous fish should not exceed 0.9 million tons. The
world's leading producers of salmon were Norway and Chile, which respectively accounted for 36% and 28% of world
production. The share of salmon production in other European countries does not exceed 18.9%. Salmon producing
countries in Asia and North America, according to FAO data [1] amounted to 15.3% of the total volume of global
cultivation. Considerable damage in the cultivation of salmon in 2009 has caused outbreaks of infectious diseases,
leading to loss of production.

Rapid increase in the marine fish production: mainly flatfish, which amount was 28 thousand tons in 2001,
increased to 168,5 ths. tons, and leading manufacturers according to FAO were China and Spain. The main farmed
species among flatfish include halibut (Psettes maxima), and bastard halibut (Paralichtys olivacus), and sole
(Cynoglossus semilaevis). Norway in its waters successfully grow Atlantic cod (Gadus morhua), production volumes
reached in 2010 — 22.6 ths. tons. In 2008, some marine fish species dominated the production of aquaculture
production (red croaker, striped mullet, halibut and etc.).

Shellfish. World production in 2010 according to FAO reached 11,5 million tons, the total cost of the most
abundant species accounted for 9.1 billion USA dollars. Among the molluscs, in 2005 — 2010, cultivation of oysters in
the lead — 4.1-4.4 million tons per year, cockles-tapes — 2.6-3.6, mussels — 1.6—1.8, scallops — 1.1-1.7 million tons.

China has successfully cultivated bay scallop (Argopecten irradius), that was brought from America, growing
volumes of which in 2008 amounted to 1.1 million tons.

Shellfish. World production of shellfish in 2010 reached 5,7 million tons (in the amount of 10,2 billion USA
dollars), and in comparison with 2001, the volume of their cultivation has increased by 2,9 times (in 2001 their
production It amounted to 1.9 million tons). The largest volume of global cultivation in 2010 occurred in the shrimp
(3.8 million. tons) and freshwater crustaceans (1.7 million tons). World production of crustaceans in 2008, relatively
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evenly distributed in saline (2.4 million tons or 47.7% of world production) and in fresh waters (1.9 million tons or
38.2%) and to a lesser extent in the seawater (0.7 million tons or 14.1%).

In fresh waters there was cultivated whiteleg shrimp (Pennaeus vannemei), mainly in China, Thailand,
Indonesia and Vietnam.

The cultivation of marine animals. According to FAO data [2], more than half of the volume (0,35 million tons,
or 57%) of various aquatic animals grown in fresh water and slightly less (0,27 million tons or 43%) was grown in
seawater. In fresh water, the most important types of aquaculture were soft-shelled turtles and frogs, seawater —
jellyfish, Japanese sea cucumbers and sea squirts.

World production of aquatic plants. In 2012, aquaculture produced 23.8 million tons of aquatic plants (live
weight equivalent), with an estimated cost of 6.4 billion USA dollars [1]. The absolute leader in the production of
farmed algae was China, which according to FAO, in 2012 had 54.0% of the total world production of seaweed,
followed by Indonesia (27.4%), the Philippines (7.4%) the Republic of Korea (4.3%) in the amount of farming.
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CwuHrunb (Liza aurata Risso) — caMblii MHOTOYMCNEHHBIA BUA kedanm B A30Bo-YepHOMOpckom GacceliHe,
SIBNsieTCsl LUeHHbIM 00bekTom npomebicna. lMockonbky YepHoe Mope sBnsietcsa ans kedanen Kpaem apeana,
BEPOSITHOCTb HEBNAronpusATHOro BO3OEWCTBMSA HA HUX BHELUHUX YCMOBWI OYeHb Benuvka. BeposaTHo, aTo ABngaetca
OOHOM W3 MNPUYMH peskux konebaHun ynoBoB YepHOMOPCKUX kedpanen. Tak, K KoHuy 50-x rogos 3anachbl
YepHOMOPCKMX Kedhanen pe3ko CHU3UIUCh, BUAbl OKa3anucb B AenpeccnBHOM coctosHun [1], a k Havany 90-x rr. ux
3anacbl COKpaTUNNCb HACTONBKO, YTO NPOMbICIIOBbLIN OB kedhaner 6bin 3anpelleH. B aToT neproa y nonosospenbix
pbl® Habnoganucb MaccoBble AereHepaTuMBHbIE M3MEHEHWUS] MOJIOBbLIX KIETOK, a TakkKe pas3fnuyHblie HapylleHus
CO3pEBaHNsi U Pa3BUTKSA rOHAA: HanMuve nepeTsikek, YMeHblUeHe B pa3Mepax unv Hegopassutve (Hawm faHHbIe).
[loBOMbLHO YacTo BCTpeyanuch pblbbl ¢ «BOCKONOAOOHLIMUY» roHagamu, nNpeacTaBnsawLmMMK cobol cnpeccoBaHHble
06004k MKpbI — pe3ynbTaT MaccoBOW pe3opbunn HEBbIMETAHHOWM MKPbI MPWU OTCYTCTBUM GNaronpuUATHbBIX YCIOBUIA
HepecTa. MNo3gHee nogobHble aHOManMu oTMeYanuch 1 y akknMmMaTu3MpoBaHHOIo nuneHraca [2].

Mocne nepuopa 3anpeTta NpoOMbICA YUCNEHHOCTb YEPHOMOPCKMX Kedpanew 3ameTHO yBenuuunacb. Ho B
rnocnegHve rofbl OTMeYaeTCs TEHAEHUNS yBENMYEHMS KONMYecTBa pbib ¢ pe3opbumen XenTKoBbIX OOLMTOB.

B cBA3M € 3TUM Uenblo HacTosiwen paboThl SIBNAETCS UCCNEAOBaHME BIIUSHUS HEKOTOPbIX 3KOJOrMYECKMX
(hakTOpoB cpefbl Ha COCTOSHME PEenpoaYKTUBHOW CUCTEMbI CUHIVUMSA B Mepuos HepecToBoro xoaa Yepes KepueHckuin
nponue. C6op mMaTepuana npoBoaMNM B panioHe akcrnepumeHTanbHon 6a3bl FOrHMPO «3aBeTHoe» BO Bpems noBa
Kehanen ona Hay4dHo-uccnegoBaTenbCKNX Lenen.

HepecToBbii xoa cuHruns yepes KepyeHckuin nponme B YepHoe Mope oTMevaeTcs, Kak npaBuno, ¢ Havana
aBrycta no 15-20 ceHTabps [3]. CurHanom [ns Havana HepecTOBOro XO4a, BEPOSTHO, ABMSIETCA YCTOMYMBOE
CHWXeHWe TemnepaTypbl Boabl B A30BCKOM Mope [0 24°C.

B Hauyane xoga B HepecTOBbIX KOcsAKax npeobnagarT camubl, B MUK XO4a COOTHOLLEHWE NOMOB CTaHOBUTCSH
6nu3ko 1:1, a B kKOHUE — NnpeobnagatoT camku. B TeyeHne xoga yBenMumMBaeTcsi CTeneHb 3penocTyl MOMOBbIX KMETOK.
B ero Hauvane y caMmL0B, Npu HagaBnMBaHWM Ha GPIOLLKO BbIAENATCS MWL Kanmu Cnepmbl, a CaMK1 UMEHT roHafbl
B ocHoBHOM llI-IV — IV cTtaguii 3penoctu, B NUK Xo4a BCE CaMLbl HAaXOOATCA B TEKyY4eM COCTOsSIHUK, a y Gonbluei
yacTu camok roHaabl gocturatot IV n V=V ctagum 3penocTu.

OpHako B mocnegHue rodbl YacTo NPOU3BOAMTENW CUHIMNA (B TOM YMcrie A0BOMbHO O0MbLIOe KONMMYECTBO
camMok) nosiBnsitoTcs B KepueHckom nponvee B cepeavHe, a uHorga M B Havane utonsi. ToHagbl TakMx camok
HaxoasaTes Ha -l Il 1lI-IV ctaguu 3penocTn, YacTb OOUMTOB NoABepraeTca gereHepaTMBHbIM U3MEHeHUsAM. Kak
npaBuIo, 3TOMy NpeLecTBYHOT 3aMOpPHbIe siIBNeHUsi B A30BCKOM MOpE.

Mo paHHbIM coTpyaHukoB FOrHNPO, B nocnegHee pecsituneTne 3aMmopbl B A30BCKOM MOpe MpOosIBAAIOTCA
noytn exerogHo [4], ¢ 2001 r. HabnogaeTca pacluMpeHne UX Jfokanusauuu, BKoYas KpbiMckoe nobepexbe U
Apabatcknin 3anuB. Hanbonee cnoxHas cutyaumsi cknagbiBaeTcs OObIMHO B MOMe, MpW NpOrpeBaHun aksaTopum
Mops Ao 28,5-29°C, HU3KMX CKOPOCTAX BETpa, CPeAHe BbIPaXeHHOW cTpaTudukaumen Bog U aHOManbHO HU3KOM
COiepPXaHNM KMCropoaa B NPMAOHHOM Crioe.

Hamu BbISIBNEHO, YTO B MEPBYIO oyepedb AereHepaTuBHbIM U3MEHEHUSIM MOABEPralTCa camble KPYrMHbIe B
roHagax >enTKOBble OOUMTbl CUHIUAS, OGnuskne K AedUHUTMBHLIM pasmepam. [lo-Bugumomy, kedanu 6GbICTpo
noknaarT HebnaronpusTHble paloHbl Haryna, 1 6onbluas YyacTb XEeNnTKOBbIX OOLMTOB MOXET CO3peTb HOpMasbHO.
Ho paxe B nuk xoda y Takmx pbld B LynoBbiXx npobax NpUCYTCTBYOT OCTaTkM pe3obupoBaHHbLIX OOLMTOB, a
CO3peBLUas UKpa, MONy4YeHHas OT COXPaHMBLUMXCA Gornee Menkux OOLUTOB, XapakTepusyeTCH MEHbLUEN Cyxon
Maccow, YeM MorfyyYeHHasi OT ogHOpa3MepHbIX oouuToB 6e3 npuaHakoB pesopbuunn. N3BecTHO, 4TO Npu pesopOuun
WKpbl, NPOUCXOASAT U3MEHeHUss B BMOXMMNYECKOM COCTaBe SNLIEKNETOK, X YCMneHHoe o6BOAHeHue, pacnag vacTtu
6enkoB M nNUNMAoB, M3MeHeHve (PakUMOHHOrO cocTtaBa nMnNuAoB [5]. 3TO MOXeT oTpas3uTbCA He TOMbKO Ha
nonynsilMoHHOM NNOAOBMTOCTM BMAA, HO M Ha Tpodmyecknx 3anacax swua, a, crnegoBaTenbHO, Ha
XKM3HECNOCOBHOCTM PaHHMX NIMYMHOK Y NPUBOAUTL K CHXKEHMIO 3hEKTUBHOCTN HepecTa.

Mo MHeHUIO HeKOTOpbIX aBTOPOB [6, 7, 8, 9 1 Ap.], 3arpsisHeHne BoAbl Takke ABNSETCA OOHUM M3 (PakTopoB,
BeAyLUMX K pe3opbumn oouMTOB, MPU MACCOBOM TEYEHWM KOTOPOW, MPOMCXOAMT MPUOCTaHOBIIEHME HepecTa unm
npexaeBpeMeHHOe ero npekpalleHne — Npornyck 4aHHOro HEPECTOBOro Ce30Ha.

B HacToswee Bpems cCyllecTByeT OrpoMHasi couuanbHO-3Konornyeckass npobrnema coCTOSHUSA MOPCKMX
akocucteM A30BCKOrO U YepHOro mMopen, ypoBeHb MPOMbBICIIOBOM MPOAYKTUBHOCTM KOTOPbIX MpOJoIhkKaeT naaaTb.
Tak, B HOXKHON YacTu A30BCKOro MOpsi B NPUOPEXHOW 30HE BEMMWKO BIIMSIHUE CTOYHBLIX BOA FOPOAOB M MOCENKOB. JTO
yXyOlwaeT TOKCUKONOrMYecKyto OOCTaHOBKY 9KOCMCTEMblI MOPS, 3a CHYeT MOCTYMNEHMS TSXEenbiX MeTarsos,
HedTenpoayKTOB, XNOPOpPraHMYecknux coeduvHeHuni. [locne Havana pabotr no pobblde rasa M HedTAHbIX
YrNeBogopOAOB Pe3ko YBENUYMIIOCH 3arpa3HeHne BoAbl U AOHHbIX OTIIOXEHWUI nonuxnopbudeHnnamm, KoTopble no
CBOEN XMMMWYECKOW CTPYKTYpE MMEKT CXOACTBO CO CTPYKTYPOW MOMOBbLIX FOPMOHOB pbi6. 3TO NPMBOAMT K CUHTE3Y B
opraHv3amMe camuoB pbl0 BUTENOrEHMHA — MpealecTBEHHMKA KOMMOHEHTOB >XenTka MKpbl. BeposTHO, nostomy
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3arpsi3HEHME aKBaTOPWMMA CTOYHbIMM BOAAMM MOXET BbI3blBaTb MOSIBNEHUE repMadpodnTHeIX ocober y
pasgenbHononbix BUaoB pbib [7, 10].

Takum 06pa3om, B YCMOBUSX COBPEMEHHbIX WU3MEHEHMWI KNMMaTta M aHTPOMOreHHbIX BO3OEWCTBUMA Ha
MopcKMe 3kocucTeMbl A30BCKOro Mopsi M KepueHckoro nponuea, KOTopble Hauboree OCTpO NPOSIBASIOTCS Npu
NOBbILIEHNN NETHUX TemnepaTtyp, NPOUCXOAST AereHepaTMBHbIE W3MEHEHWUs! B JKENTKOBbIX OOUMUTaX CUHIWAMS B
npegHepecToBbIN Neproa.
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CHARACTERISTICS OF THE REPRODUCTIVE SYSTEM OF GOLDEN GRAY MULLET (LIZA AURATAR.) IN
THE PERIOD OF SPAWNING MIGRATION VIA THE KERCH STRAIT
"Bulli L.1., 2Bulli A.F.

' Southern Scientific Research Institute of Fisheries and Oceanography, Kerch, Russia. e-mail: |_bulli@mail.ru
2 Kerch State Maritime Technological University, Kerch, Russia

Golden gray mullet (Liza aurata Risso) being the most abundant mullet species in the Black Sea and the
Sea of Azov is a valuable commercial target species. As the Black Sea is an edge of the habitat area for mullets, the
feasibility of unfavorable impact of external conditions is rather high. It would be one of the reasons for ups and
downs in catches of mullets in the Black Sea. Thus, by late 1950s stocks of Black Sea mullets reduced greatly,
species were in depressive state [1]. By early 1990s their stocks reduced to the extent that commercial fishing was
banned. For this period, the mature fishes demonstrated abundant degenerative changes in sex cells as well as
various violations in maturation and growth of gonads: bands and reduced size or hypoplasia (authors’ data). There
were found fishes with wax-like gonads, i.e. pressed shells of eggs — as a result, of abundant resorption of non-
spawn eggs under unfavorable spawning conditions. Later on, such abnormalities were met in acclimatized So-iuy
mullet [2].

After the banning period, abundance of Black Sea mullets increased greatly. However, recently trend to
increased number of fish with resorption of yolk oocytes has been observed.

In this connection, the purpose of the present paper is to study the impact of certain environmental factors of
the habitat on the state of the reproductive system of golden gray mullet in the period of spawning migration via the
Kerch strait. Sampling was made in the area of YugNIRO pilot station “Zavetnoye” during mullet fishing for scientific
and research fisheries.

Golden gray mullet spawning migration via the Kerch Strait to the Black Sea takes place as a rule since
early August till the 15-20™ September [3]. The signal for start of the spawning migration would be stable reduction in
water temperature in the Sea of Azov down to 24°C.

In the beginning of the spawning migration, males are predominant in the spawning aggregations, in the
peak of the spawning ratio of sexes are close to 1:1, and at the end — females are predominant. During the migration,
the degree of sex cells maturity increased. In its beginning in males, when pressing the belly, only drops of sperm are
ejaculated and females have gonads at lll-IV — IV stages of maturity as a rule, in the peak of migration, all the males
are constantly ejaculating and most females have gonads at IV and IV-V stages of maturity.
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However, recently golden gray mullet (including great number of females) breeders are met in the Kerch
Strait in mid or even in early July. Gonads of such females are at II-lll, Ill, llI-1V maturity stages, a number of oocytes
are undergone degenerative changes. As a rule, it results from the killing phenomena in the Sea of Azov.

According to YugNIRO staff, for the last decades kiling phenomena in the Sea of Azov occurred almost
every year [4], since 2001 their location has become wider, including the Crimean coast and Arabatsky Strait. The
most difficult situation occurred usually in July, when the water warms up to 28.5-29°C, with low wind speed, medium
water stratification and abnormally low oxygen content in the near-bottom layer.

The authors revealed that yolk oocytes, the largest in gonads, and close to definitive size, underwent
degenerative changes in the first instance. Perhaps, mullets escaped unfavorable spawning grounds and greater part
of yolk oocytes may mature well. However, even in the peak of the spawning migration, such fish in probe samples
have rest of resorbed oocytes. The mature eggs obtained from preserved smaller are characterized by smaller dry
weight than eggs obtained from one-size oocytes without signs of resorption. It is known that in case of resorption
biochemical composition of oocytes changes, their forced water invasion takes place, proteins and lipids break down,
fractional composition of lipids changes [5]. It will affect the population fertility of the species as well as the trophic
deposits of the eggs and consequently the viability of early larvae and result in reduced efficiency of spawning.

According to certain authors [6, 7, 8, 9, etc.], water pollution is one of the factors resulting in resorption of
oocytes and with its high-scale occurrence spawning suspends or even ceases untimely - gap in this spawning
season.

At present, the state of sea ecosystems in the Sea of Azov and the Black Sea is a large social and
ecological problem, the level of commercial productivity of these seas continuing reducing. Thus, in the southern Sea
of Azov sewage waters from towns and villages affect greatly the coastal zone. It aggravates the toxicological
situation in the sea ecosystem due to the intake of heavy metals, oil products, and chloroorganics. After start of
natural gas and oil hydrocarbons production, water and bottom sediments have been contaminated with
polychorbiphenols greatly. These compounds in their chemical structure are similar to the structure of sex hormones
of fish. It results to synthesis of vitellogenin — precursor of a yolk component in eggs - in males. Therefore,
contamination of the water areas with sewage waters may provoke occurrence of hermaphrodites in diclinous
organisms [7, 10].

Thus, under the modern changes in the climate and human affect on the marine ecosystems in the Sea of
Azov and the Kerch Strait, which are extremely vivid with summer increase in temperature, degenerative
transformations in yolk oocytes take place in golden gray mullet in the period before spawning.
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OBOCHOBAHUE KOHCTPYKTUBHbIX OCOBEHHOCTEN BEHTEPHbIX MOPAOKOB ANA
MPOMbICINA OOHHO-NMPUOOHHbLIX OB BEKTOB B MPUBPEXHbLIX 30HAX ASOBCKOIO MW YHEPHOI'O
MOPEW
lamma B. T.

PrBOY BO «KepueHckuii rocyaapCTBEHHBIN MOPCKOM TEXHONOMMYECKI YyHBepCuTeT», . Kepub, Poccus

AHanM3 MMpOBOrO M POCCUICKOro OnblTa NoKa3blBaeT BO3MOXHOCTb 3(PeKTMBHOrO npombicia MarnbiMu
NOABbEMHBIMU  JIOBYLLKAMWU [OHHO-NPUAOHHBIX BUAOB pbl6. B panbHeBocTouHOM 6GacceliHe nNepcneKTUBHbLIMM
obbekTamy foBa B MPUOPEXHON 30HE SABMATCA Kambanbl, Teprnyru, MUHTaN, KPeBeTKW, a W3 rMyGOKOBOAHbLIX
06BEKTOB — Tpecka, OKyHW, NanTychbl, yronbHas pbiba.

B AsoBo-YepHomopckoM bBacceriHe Takumy obbekTamy ABNATCA: Obldku, cynTaHka, kambanbl, aTepuHa,
cenbAb 1 HEKOTOpPble Apyrne BUAbI BOOHbIX G1Opecypcos.

B 80-x rr. npownoro crtonetus B TMHPO 6binu HavaTbl akcnepymMeHTanbHble paboTbl No onpegeneHunto
ONTUMAasbHbIX NAapamMeTPOB U KOHCTPYKLUMIA MarbiX NOABEMHBIX FOBYLUEK, a TakkKe NepcrnekTUBHbIX 06bEKTOB NoBa.
Ha ocHoBaHWU cpaBHUTENbHbLIX UCTbITAHWUIA HECKOMbKNX KOHCTPYKLMIA MOBYLUEK, OTNMYaoWmnxcs 06bémMom, dhopmon
N pa3Mepamyn KapkacoB, BXOAHbIMW YCTPOWCTBAMW M MPOYMMU KOHCTPYKTUBHBIMU drieMeHTamu, 6binv onpegeneHsi
OCHOBHbIE X XapaKTepUCTUKK, BNUSIOLLME Ha 3D(EKTUBHOCTL NOBAa.

YuntbiBas onbIT AarnbHEBOCTOYHbLIX KOMfer, Hamu Gbinu npoBeAeHbl paboTbl NO aganTaumn M3BECTHbIX
KOHCTPYKLMI ManbiX rfoByLUEeK K 06beKkTam floBa U YCrOBUAM HaLlero pernoHa, a Takke bbinv pa3paboTaHbl HOBblE
KOHCTPYKLMW, OCHOBHAas naesi KOTOpbIX 3akrovanack B KOMMNaKTHOCTU NOBYLUEK B Hepaboyem COCTOSIHUN.

Hamun 6bina npeanoxeHa knaccudukaums manbiX NOABEMHBLIX FOBYLUEK MO OCHOBHbIM KOHCTPYKTUBHbLIM
aneMeHTaM: Kapkacam, kamepam, BXOAHbIM YCTPOWCTBaM.

[na HaTypHbIX MNPOMBICNOBLIX MWCMbITAHWMA OblNM  paspaboTaHbl 4epTexn W W3roTOBMEHbI FOBYLLKA
pasnuyHblX KOHCTPyKUMA. OCHOBHas Lefb UCMbITaHWA — BbISBUTb BO3MOXHOCTb NPOMBbICNA a30BO-4EPHOMOPCKUX
6bI4KOB M onpefenuTb Hambornee yaayHyo KOHCTPYKLMIO NOBYLUKK, T. €. 3aMETHO OT/IMYAIOLLYOCS MO YNOBUCTOCTU.

McnbiTaHusa npoBoannncek B KepyeHckoM nponuee ¢ npuyanos wnonoyHor 6asel ProOY BO «KIFMTY» m
KepuyeHckoro pbibokombuHaTa. PesynbTaTbl WCMbITAHWMA JaloT OCHOBAHUA Monaratb, 4TO 3TOT OOBEKT noBa
MONOXUTENBbHO pearmpyeT Ha MOBYLUKM BCEX KOHCTPYKUMI: YMOBbI HA Yac 3acTos Obinv NpyMepHO pasHbIMK. Ecnn
3TOT pe3ynbTaTr noareepauTca Ha 6onee GoraTbix pbibon ydyacTkax, TO nNpeanovTeHne Gyaet OTAaHO KOHCTPYKUUK
Hanbonee gelwéBol, MPOCTON B U3rOTOBIIEHNN, HAAEXHOW 1 yaobHOW B SKcnnyaTauuu.

Ecnun obpatutbecs k TeopeTuyeckoMy onpeaerieHnto nprHLUmMna nosa foByLUKamu, TO K 3TOMY Krnaccy opyaumi
OTHOCATCH YCTPOWCTBA, BXOA B KOTOpble Ans OObekToB foBa obneryeH, a BbIXOA 3aTPYyAHEH, T. €. BEPOSATHOCTb
3axopga (P1) o6bekTa 6ornblue, YemM BEpOATHOCTb ero Bbixoga (Pa):

(P1) >.(P2) (1)

OTuM ycrnoBueM oTMeyaeTcs hakT MpUHUMNMAaNbHOW NAacCMBHOCTM npouecca fioBa nosywkamu. B
NOBYLUKaxX MOFYyT W [OSKHbI MCMONb30BaTbCsl CPeAcTBa akTMBu3aumm obObekTa foBa, OA4HAaKo npouecc nosa
peanu3dyeTcs caMuMMm OOBEKTOM, 3a MWCKMYeHMeM 3aBepluarowero stana (MogbéM Ha cydHo). TeopeTuyeckm
NOBYLLKa COAEPXMT ABa KOMMNOHEHTa — KaMmepy 1 BXOAHOE YCTPOMCTBO, obecneymBatoLlero ycnosue. ns npomeicna
fonbluMHCTBaA OOBEKTOB NOBa Takoe ABYXKOMMOHEHTHOE YCTPOWCTBO OKa3blBaeTCs HEe4OCTaTOYHO 9PEEKTUBHBLIM.
HeobxoamMm TpeTuii KOMMOHEHT, pPOfb KOTOPOro MOXET BbINOMHWTL MpMMaHKa WAWM HampaBnsioliee Kpbiro.
[MocnegHee sBNseTCS HEOTHLEMMEMOW YacTbl BEHTEpemn, KOTOPbIMU ycrewHo obnaenuealoT XxodoByko pbiby. Jlos
MOBYLUKaMW C NPUMaHKON BeAeTCs Yalle BCero Npu OTCYTCTBMM 3aMEeTHbIX MaccoBblX MUrpaumin obbekta. Noatomy
30eCb UCMONb3YIOT HE HanpaBnsoLee YCTPOUCTBO (KPbIO), a NPUMaHKY.

Ha ocHoBaHUM BbLILEN3NOXEHHOIO MOXHO MPEANnONoXUTb, YTO €CNW FOBYLUKM C MPUMAHKOW OCHAcTUTb
HanpaBnSAOWMMN  KPbINbsSIMW, TO MPWU  ONpedenéHHblX YCMOBUSIX MOXeT ObiTb 3HauMTEeNnbHO MOBbIEHa WX
NPOV3BOANTENBHOCTb.

Kakve e aTn onpegenéxHble ycnosna?

Bo-nepBbIX, Kpbinbs AOMKHbI HanpaensaTb MUIPUPYOLWMA OOBEKT K BXOAHbIM YCTPOMCTBaAM OBYLLEK
He3aBMCUMMO OT HampaBfeHus ero ABWxeHusi. Bo-BTOpbIX, KpbiNbs He OOMKHbLI MPensTcTBOBaTb NMoaxoAy obbekTa,
npuBrneKaemoro NPUMaHKoN, K BXOAHbIM YCTPOMCTBaM NOBYLLEK HE3aBMCMMO OT MecTa HaxoxaeHus obbekTa.

Takoe coopyeHune no opmarnbHbIM NprU3Hakam ByaeT ABNSATbCA BEHTEPHbIM NopsakoMm, a 6onee TovHoe
HassaHne — «CUCTEMA NOBYLIEK C NPUMAHKOW 1 KPBINbAMW».
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FEASIBILITY DEMONSTRATION OF DESIGN SPECIFIC FEATURES OF S SET OF SMALL FISHPOTS
FOR CAPTURING BOTTOM AND DEMERSAL TARGET SPECIES IN THE COASTAL ZONES OF THE BLACK
SEA AND THE SEA OF AZOV
Gamma V.G.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia

Analysis of the world and Russian experience demonstrates the feasibility of efficient fisheries for bottom
and demersal target fish species with small lift pots. In the Far Eastern Seas, the most promising target species in the
coastal zone are turbots, greenlings, pollock, shrimps, and among deep-water target species, they are as follows:
cod, perches, halibuts, and sablefish.

In the Black Sea and the Sea of Azov such target species are as follows: gobies, red mullet, turbots,
silverside, shad and some other species of aquatic biological resources.

In 1980s TINRO initiated the experimental activities in order to determine the optimal parameters and design
of small lift pots as well as promising target species. Based on comparative trials of several pot designs varying in
volumes, shape and sizes of structural frames, inlet devices and other design features, their main specifications were
determined which had an influence on efficiency of fishing operations.

Taking into account the experience of the Far Eastern colleagues, we tried to adapt well-known designs of
small fishpots for target species and conditions of our region. New designs were developed as well, main idea of
which was in compactability of fishpots in the inoperative state.

We proposed the classification of small lift fishpots under main design elements, namely: structural frames,
chambers, inlet devices.

For field fishing trials, we developed drawings and produced fish pots of various designs. The main purpose
of trials is to reveal feasibility of fisheries for Azov and black Sea gobies and to choose the most efficient design of a
fishpot, i.e. advanced in terms of catchability.

The trials were conducted in the Kerch Strait from the berths of the boat station of the Kerch State Maritime
Technological University and Kerch Fish Factory. The results of the trials suggest that this target species should
positively response for fishpots of any design: catches for an hour of a still stand were equal. If this result is
supported in fish grounds with more abundant fish, the preference will be given to the cheapest, simplest in
production and convenient in exploitation fish pot.

Let us consider the theoretical definition of the principle of fishing with fishpots. This class of fishing gears
includes gears inlet into which for target species is simplified and the outlet is difficult, i.e. possibility of inlet for target
species (P4) is higher than its escape (P2):

(P1)>.(P2) (1)

These conditions determine the passive character of fishing with fishpots. Objects for making the fishing
process more active may and should be used in fishpots, but the process of fishing is realized by the fishing gear on
its own, except the final stage (hauling on board the vessel). Theoretically the pot includes two elements — a chamber
and inlet device. For fishing most target species, such two-component gear is not efficient enough. The third
component is required the role of which may be given to the bait or a contra-vane. The latter is an integral part of a
fyke (hoop/wing) net with which migrating fish is captured successfully. Fishing with pots with baits is carried out
when abundant fish migrations are absent. Therefore, bait is used instead of a contra-vane.

Based on above said it may be assumed that if pots are equipped with contra-vanes under certain
conditions their efficiency will be increased greatly.

What are certain conditions?

Firstly, vanes should run a migrating fish species to the inlet devices of the pots irrespective of its direction.
Secondly, vanes should not obstruct reaching of the target species attracted by the bait the inlet devices of the pots
irrespective of the location of the target species.

Such construction on technicalities will be of hoop net type, and the more specific name is “System of pots
with bait and contra-vane”.
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N3BUPATENbHOCTb OPYIUW NOBA C KBAIPATHOW AYEEN
lamma B. ., LLuwos 1O. B., Cmpenbyos B. B.

PrbOY BO «KepueHckuii rocyqapCTBEHHbIN MOPCKOM TEXHONOTMYECKUI yHuBepcuTeT», r. Kepub, Poccus

PaumoHanbHoe pbIGONOBCTBO nNpegycMaTpuBaeT Hay4YHOOOOCHOBAHHYK 3KCMiyaTauuio MpOMbICITOBOrO
3anaca. T.e. n3biMaTb NPOMbICITOM BuAbl pblb 1 MX BO3pacTHbIE rpynnbl, pa3pelléHHbie npasunamy peiGonoBcTea u
UMETb MUHUMarbHbIA NPUIOB Moroan. JTO JOCTUraeTcs 3a CYET NpoBeaeHMsl cenekTuBHoro nosa. OCHOBHbIMU
dakTopamu, onpeaensiownuMn CENEeKTMBHOCTb CETHbIX OPYAUIA foBa SBMAIOTCS: Lar s4en, 0COBEHHOCTb CTPOEHUS
Tena pbiObl, pa3MepHbI cocTaB 0O6NaBnNMBaemMoro ctTaga u KOHCTPYKLMSA Opyaui noBsa.

CoBepLUeHCTBOBaHNSA MeXaHU3npoBaHHbIX OblukoBeix gpar A34epHUPO (FKOrHWPO) nposoaunuce B 1969-
1970 rr., B pesynbTaTte KOTOPbIX MPUMNOB MOMOAMN LIEHHbIX BUAOB Pblb Obin yCTpaHEH NyTEM ONTUMM3ALIMN OCHOBHBIX
pa3mepoB Aparu. Kpome Toro 6binv caenaH oCHOBHOW BbIBOA;:

— oTceB Oblyka NPOMCXOANT NO BCEN AJIMHE MOTEHHOW YacTu aparu;

— n3bvpaTenbHOCTb  AparM MOXHO perynupoBaTtb MNYTEM MPUMEHEHUS HEPACTSKUMbIX MOXWMUH 1
n3MeHeHnem koadpcuLmeHTa Nocagkn Ha HUX genen B MOTEHHON YacTu.

Mpu 3HayeHuax koadhdmumeHToB nocagkm ot 0,71 go 1,0 popma s4en MOXET U3MEHSITLCA OT KBaApaTHOWM
[0 BbITSHYTON B XryT. Hambonbwunin oTceB pbl6 ByaeT yYepe3 KBagpaTHYH SiHE0 U CBOAWUTBCH K MUHUMYMY Mpu
BbITAHYTON siyee. Taknm obpa3om, npegnonaranocb n3MeHeHneM KodaduumeHTa Nnocagkm MOTHU Ha NOXUITUHBLI OT
0,71 po 1,0 perynupoBaTb u3bATUE pblIO NPOMBICMIOBOrO pa3mMepa M [AOMycKaemoro npasunamMu npurosa
MarnomMepHoro Gbiyka.

Bo BTOpoi nonoBuHe 70-x rr. npombicen Gbidka Obin 3anpeliéH B CBS3N C AENPECCUMBHLIM COCTOSHUEM
NPOMBbICNIOBOro cTaga n Bo3obHoBuncsa Tonbko B 90-x rr. B HOBbIX npaBunax pei6oNoBCTBa YCTAHOBUIW LAl S4eN B
MoTHe @ = 18 MM ans npombicrioBoro pasMepa 6bidka 10 cm, HO Npobrembl CENEKTUBHOCTU ObIYKOBBLIX Apar He
peweHbl. B ynoBax Habnwopaetcs Gonblion npunoB mMonoau Gbluka, v pbibaku, Ans YCTpaHEHUs1 KOHMKTa C
pbiGUHCNEKUMEN, YacTto nepebupatoT ynos, BbiOpackiBas 3a 6OPT HENPOMbBICIIOBOrO OblYKa, UMM MCNOMb3YKT €ro Ha
KOHCepBbI.

OcHoBbIBasiCb Ha pesynbTatax npeabligylimx WCCNeaoBaHUi, MOXHO caenatb BblBOA4, YTO  Ha
CEneKTUBHOCTb Aparn B HanbonblLUen cTeneHn BNMseT war u copma suen B pabovem coctosgHun. Onsa Toro, 4Tobbl
oueHnTb, obecneynBaeT nNn a4vesd warom 18 Mm HeobXxoaMMyl0 CENneKTMBHOCTb, CriegyeT pacCMOTPEeTb MEXaHuKy
NpPOXoXaeHusi pblb Yepes s4eto:

— pblba MOXeT pas3gBuratb HWTW CETHOrO MOMOTHA W MPOXOAMUTb, B CryyYae ecrnv MakcumanbHbli obxBaT
pbiGbl MEHbLLE BHYTPEHHETO NEpUMeTpa S4eu;

— Yepe3 fYel0 NPOXOAAT TOMNbKO Te pbibbl, NonepeyHoe ceyeHwe MaKkcumanbHoro obxBaTa KOTOpbIX
cBob0AHO BrncbIBaeTCA B poMb paboyert hopmbl suen.

VccneqoBaHWaAMN yCTaHOBINEHO — Harpy3ka B HUTAX MOCME HaKOoMMeHUs yrnoBa 3Ha4YMTENbHO NPeBOCXOaUT
ycunums pbibbl.

3aB/CMMOCTb Mexay MakcumanbHbiM obxBaToM Tena 6bldka P v gnuHom Tenma (OT pbina O KoHua
YeluynyaToro nokposa) Lnp BbipaxaeTcs dopmMynoii:

P =067 Lo,

dopma Tena Obiuka BnM3ka K OKPY>KHOCTU. YUUTbIBAs, YTO MOTEHHAsA YacTb M3roToBneHa us aenu 93,5 Tekc
X 6 — 18, TO TONWMHA HATU ONpeaensaeTcs No BbIPAXKEHUIO

T
di =1,6 4| ——
1000

PacueTbl nokasanu, 4To Ans yka3aHHbIX YCNOBUIA TOMLWMHA HATU cocTaBnseT 1,2 MM.

BHYTpeHHWMIA LWwar s4en, 4Yepe3 KOTOPbIA MpPOXoAMT pbliba MOXHO nNpuHATL 17 MM, U nepumeTp
COOTBETCTBEHHO COCTaBUT 68 MM.

Takum obpa3oM, B BapuvaHTe, KOrga HUTU CETU HE UMEIDT HaTSXEHWs, Yepe3 SYet0 MOXET MPOUTU OblYoK
npombicrioBor aAnvHon 100 MM, 4TO COOTBETCTBYET NpaBuriamMm pbiO0onoBCTBa.

CeTHOe MOMOTHO MOTHM caxkaeTcst Ha noabopbl ¢ koadhduumeHtom U = 0,5, Ha noxunuHel U = 0,86, n B
paboyem nonoxeHun sves NpuHUMaeT opMy pomba.

B cnyyae ecnu HUTU MMEIOT HaTsSXKeHWe, TO B S4el0 NpoxoauT pbiba, ceyeHue KOTOPOW BMUCHIBAETCS B
pomb. MNepumeTp ceveHnsa Tena pbibbl onpegensetca no opmyne: P = 2-a - Cos 30° - Sin 30°, npn aTomM nepumeTp
cocTtasngeT 46 mm.

[nuHa Tena pbiGbl COOTBETCTBEHHO — 70 MM.

Ecnu suesa nmeet kBagpaTtHyo opmy, To AnvHa byget 80 Mm.
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MexaHuka npoxoxaeHusi pblb 4Yepe3 s4el0 MOKasbiBaeT, YTO B MPUMEHSIEMOW B HaCTosilee Bpemsi
KOHCTPYKLIMM MOTEHHOWN 4acTu gparn MoxeT obecrneunmBaTtbCs BbIXOA Obl4KOB HENPOMBICIIOBOrO pa3Mepa TOMbKO B
HavanbHbI NepuoA noBa, Korga HUTWM CETHOro MOSI0THA He MMEeNOT HaTskeHus. 1o Mepe HakonneHus ynosa K
NOSIBIEHWIO HAarpy3kn B HUTSX, OyayT oTcemBaTbCa OblYkM ONMHOW Terna Tonbko Ao 70 MM, YTO He yaoBneTBopseT
TpeboBaHNAM paumoHanbLHoro pbibonoscTea.

PelweHnne aton npobrnembl BO3MOXHO ABYMS MyTAMMW: CHWXEHMEM MPOMbICITIOBON Mepbl Ha Oblyka wunu
NOBbILLEHNEM CENeKTUBHbIX CBOWCTB Apark. Bropow nyTb 6onee npvemnem, u ons aToro y cneuuanuctos kadeapsbl
npompei6onoscTea PrEQY BO «KIMTY» nmetotca HapaboTku MO NPUMEHEHMIO KBaAPATHOW AYeEN.

Bonpocbl NpoekTMpoBaHWA W MW3rOTOBMEHUS Apar C 3epKanbHOM S4Yeén HaxoauTCs B KOMMEeTeHuuu
CneumnanncToB Mo MPOMbILLIIEHHOMY Ppbli6ONoBCTBY. PelueHne o npuMeHeHWM 3epkanbHOW nocagku Heobxognmo
nNpuHMMaTe MO pesynbTaTtam OMbITHbIX PaboT npu CpaBHEHMM CENEeKTMBHOCTW MPOMBICIIOBOW Apary W gparn C
3epkanbHOn s4eéi. CpaBHeHWe CerneKkTMBHOCTM NpPOBOAMTCSH NYTEM aHanM3a pas3MepHOro cocTaBa YroBOB
NPOMBICMIOBBIM WM OMbITHBIM  OpyAusiMM  noBsa. [loBbilleHWe CenekTMBHbIX CBOWCTB Aparn no3sonut 6Gonee
paumMoHanbHO UCMoMb3oBaTh NPOMBICNOBLIA 3anac Gbiyka. B nepcnektuBe ¢ aTol uLenblo HEOBXOAMMO NPOBECTM
uccnegoBarenbckue paboTel B Neprof npombicna obluka.

SELECTIVITY OF FISHING GEARS WITH SQUARE MESH
Gamma V. G., Shishov Yu.V., Streltsov V.V.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia

Rational fisheries means scientifically grounded exploitation of the commercial stock, i.e. catching by
fisheries fish species and age groups permitted by the Fisheries Regulations with minimum by-catch of juveniles. It is
achieved by selective fishing. The main factors for selectivity of net fishing gears are as follows mesh size, specific
features of fish body, length composition of the stock undergone fishing and fishing gear construction.

Mechanized goby drags were improved by AzcherNIRO (YugNIRO) in 1969-1970 as a result juveniles by-
catch was stopped by optimization of main dimensions of the drags. Moreover, the essential conclusion was made:

— goby selection took place all over the belly section of the drag;

— drag selectivity may be controlled by inextensible strengthening lines and by changing the coefficient of
netting in the belly.

With values of coefficients from 0.71 to 1.0 the shape of mesh may vary from square to rope-formed. The
largest selection of fishes will take place through the square mesh and will be minimum with the extended mesh.
Thus, it was supposed to control catches of fish and by-catch of small-sized goby by changing the coefficient of
netting exposure on the strengthening lines from 0.71 to 1.0.

In late 1970s goby fishing was banned due to the depressive state of the commercial stock and it was
renewed only in 1990s. The new Fisheries Regulations prescribed mesh size in the belly a = 18 mm for gobies of the
commercial size 10 cm, but problems of selectivity of goby drags were not solved. Catches have large by-catches of
goby juveniles. In order to avoid conflicts with Fisheries Inspection fishermen often sort out catches discarding gobies
of non-commercial size or process small-sized fish into cans.

Based on results of the previous research, one may conclude that drag selectivity to the greatest extent is
affected by mesh size and shape during performance. In order to assess if the mesh size of 18 mm provides the
required selectivity mechanics of fish transit via the mesh should be considered:

— Fish may draw apart threads of the netting and pass if the maximum girth of the fish is less than the inner
perimeter of the mesh;

— Only those fishes pass through the mesh maximum girth cross section of which may fit to the rhumb of the
working shape of the mesh.

Research found that the extension in the threads after accumulation of the catch greatly surpass efforts of
the fish.

Correlation between maximum girth of the goby body P and the body length (from the nose to the end of the
scale covering) Lnp is expressed by:

P =067 Lnp.

The shape of goby body is close to the circumference. Taking into account that the belly is made of netting
93.5 tex X 6 — 18, the thread caliber is calculated by:

T
dH=1£1ﬁ———
1000

Calculations demonstrated that for the given conditions the thread caliber is 1.2 mm.
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The inner mesh size via which the fish pass may be 17 mm and the perimeter is respectively 68 mm.

Thus, in case when threads of the net have no tension, gobies of 100 mm long may pass through the mesh
that corresponds to the Fisheries Regulations.

Netting of the belly is fixed to the guard ropes with the coefficient U = 0.5, to the strengthening ropes - U =
0.86, and in the operational state mesh shapes as a rhumb.

In case when threads have tension, the fish pass the mesh the section of which fits the rhumb. The
perimeter of the fish body section is calculated by: P = 2-a - Cos 30° - Sin 30°,

Where the perimeter equals 46 mm.

The length of the fish body is respectively 70 mm.

If the mesh is square, the length will be 80 mm.

Mechanics of passing the fish through the mesh shows that gobies of non-commercial size may pass only in
the starting stage of the fishing when threads of the netting have no tension. With accumulation of the catches and
tension in the threads gobies under 70 mm will be screened. However, it does not satisfy the Fisheries Regulations.

This problem may be solved by two ways: to lessen the commercial size of the goby to improve selectivity of
the drag. The latter way is more appropriate that the specialists of the Chair “Commercial Fisheries” in the Kerch
State Maritime Technological University have know-how for application of a square mesh.é1
Problems of designing and production of drags with mirror mesh are the scope of expertise of specialists in
commercial fisheries. Solution concerning mirror fixing should be made after pilot operations when comparing
selectivity of the commercial drag and the drag with the mirror mesh. Comparison of selectivity is made by analyzing
length composition of catches by commercial fishing gears and pilot ones. Improvement of the selectivity of the drag
may possible to exploit the commercial stock of the goby on the rational basis. In the future, it is reasonable to
undertake such pilot activities during goby fishing.
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MWUPOBOE PbIBOJIOBCTBO U AKBAKYJIbTYPA: COCTOAHUE U NEPCMNEKTUBDI
y6aHos E. I1.

PrbOY BO «KepueHckuii rocyqapCTBEHHbIN MOPCKOM TEXHONOTMYECKUI yHuBepcuTeT», r. Kepub, Poccus
e-mail: egubanov@yandex.ru

Buonornyeckne pecypcbl MupoBoro okeaHa — Hauboree BaXHbI WCTOYMHMK MPOAOBOMLCTBUS  ANs
HaceneHus nnaHeTbl. Pbiba, MONMOCKU, pakoobpasHble, MIekonMTawLmMe, BOOOPOCN N0 CBOEMY 3HAYEHUIO PaBHbI
3HEpreTMYeckMM, a Nno MHOIMMM napameTpaMm 0oree 3HauMMbl, YeM BCe OCTarnbHble PEecypCbl, UNM SABNANTCA
HEe3aMEeHUMbIMW.

CTtpaHbl, uccriegywowme u ocBavBawlme 6uopecypcbl MupoBoro okeaHa B HacTosiLee Bpems,
obecneunBaloT cebe MCTopUYeckoe NpaBo AOCTyna K HUM ans Oyaywmx nokoneHuin. MupoBoe pbiGONOBCTBO He
TONbKO BaXHENLUNA NCTOYHMK NPOAOBONBCTBUSA AN YENOBEYECTBA, HO U NMOCTaBLUMK ChIpbs A5 NOy4YEeHUs KOPMOB,
Heo6XxoaAMMbIX akBaKynbType v xmBoTHOBOACTBY. Okono 20% noTpebHOCTEN YenoBeYyecTBa B XXMBOTHOM Genke naet
cerogHsa MypoBon okeaH, Npu 3Tom cebecToMMocTb ero B 5 pas Hke, YeM cebecTonmocTb Msca.

MupoBasi fo6bl4a MopenpoaykToB, coctaBnsaBlas B 1980 r. 67,2 mnH T, 3a 10 net Boipocna 8o 84,7 MInH T,
gocturHys makcumyma B 93,5 mnH T B 2000 r. B nocneaytouwime rogel XXI B. oTMevyanacb OTHOCUTENbHas
cTtabunmsaumsa mupoBon 0o6bluM Ha ypoBHe 90-93 MIH T, OOHAKO CpeAHEerofoBble TeMMbl POCTa 3HAYMTENbHO
cHnsunuce [1]. Mpu 3TomM cNpoc Ha MOPEenpoaykTbl MOCTOSIHHO pacTeT, 4YTO OOYCrOBMEHO He TONbKO
HEOOXOAMMOCThLIO NONyYEHNs1 ANEeMEHTApPHON NULLEBON U KOPMOBOW NPOAYKLUMMK, HO U MOHMMaHUEM TOro, YTO B MOPSIX
MU OKeaHax BCe elle COXpaHslTcA Haubonee 3Konormyeckun 4Ynuctblie Ouopecypcbl. Pa3spbiB Mexay crnpocoMm wu
npeanoxenvem coctaensetr 10-15 mnH 1. B 3TOM CBA3M ycunmBaeTcs KOHKypeHUuus 3a obnajaHve XUBbIMU
CblpbeBbIMU pecypcamu MupoBoro okeaHa, NO3TOMy MUPOBOE PbIGONOBCTBO SBNSETCSA OAHOW U3 Hanbonee BaXHbIX
W OVHaMWYHBIX chep AeATEenbHOCTU MexAyHapoaHbIX OTHoweHun. Mo ctatuctuke ®AO neranbHbIN BbINOB BCEX
cTpaH B MMpoBOM OkeaHe M BHYTPEHHWMX BogoeMax, HaumHasa ¢ 1990-x rr. XX B., konebnetca B npegenax 90—
94 MNH T.

Ecnu k aTon BennunHe fo6aBuTb BbIOPOLLEHHbIV NpunoB (no oueHkam cneumanuctoB PAO — okono 25% ot
yrnoBsa) u HeneranbHbli npombicen (no oueHke cneumanuctoB KOrHNPO He menee 40-50 MnH T) Mbl nomy4vMm
BENMMYUHY OKOMNo 165 MNH T, YTO ABMAsieTCH, NO-BUOAMMOMY, MAKCMMyMOM B HacCTOSLWMIA MOMEHT ans Muposoro
oKeaHa.

B muvpoBOM BbINOBE [0MS MOPCKMX Pblb HEYKNOHHO cHwkaetca: B 1980 r. oHa coctaensna 93,5%, B
1990 r. — 86,6%, B 2000 r. — 74,3%, B 2010 r. — 60,1%, B 2012 r. — 57,8%. Bce a3t rogbl pocno noHMMaHue
HeobXxoaAMMOCTM CHabXeHus HaceneHus NpPOTEeUMHOM anbTepHaTMBHbIM MyTeM. TakoBblM OKa3anocb pa3BuUTME
aKBaKynbTypbl; €€ npoaykums, coctaensawowasn B 1980 r. — 6,5%, B 2012 r. coctaBuna 42,2% MUPOBOro BbIfIOBa.

OcBO€eHNE HOBbIX PanioHOB M OOBLEKTOB Mpomebicria TpebyeT AOMONHUTENbHbLIX (UHAHCOBLIX BIVBAHWUNA.
CTpaHbl, YbU (PMHAHCOBbIE BO3MOXHOCTU OrpaHuMyeHbl, a NOTPeOHOCTb B MPOTEUHE ANs pacTyLlero HaceneHusi
BO3pacTaeT C KaxabiM rofoM, B Ka4yeCcTBe anbTepPHaTMBHOMO WMCTOYHMKA XUBbIX OEnkoB, CTanM WHTEHCUMBHO
pa3BuBaTb akBa- U MapukynbTypy. [pOM3BOACTBO aKkBaKyNbTYPHOM MPOAYKLMU CTano CTpeMUTeNbHO BO3pacTaTh: B
1980 r. coctaBuno 4,7 MrH T, @ K Havyany TpeTbero TbicsyeneTus 4octurno ypoBHst 36—40 mnH T. MpounssoacTteo
NpPoAayKUMN akBaKynbTypbl npogorkano pactu: B 2004 r. — 42 mnH T, a B 2012-66,6 MnH T (42,2%) Tonbko pbIO,
pakoobpasHbix ¥ MonmnwckoB. Ecnm ciopga pobaBuTb  KynbTUBMpPYEMble BOOOPOCHM, To obwui obbem
aKBaKynbTypHOM npoaykummn Bo3pacteT Ao 90,4 MIH T, T.€. MOYTU paBeH 06beMy [oObIBaEMbIX TMAPOOUOHTOB.

Takum o6pa3om, pasBuBaloLMECH CTpaHbl 3@ CYET akBaKynbTypbl CHWXalT geduumt 6Genka, a
BbICOKOPa3BUTble HAOEKTCS YNYYLWNTb aCCOPTUMEHT NosyYaeMbIX rMapoOMOHTOB.

MoBbiWeHHOE BHMMaHWeE, yaensemoe HblHe Poccuiickon Pepepaument, pasBuUTUIO akBaKyrbTypbl, B TOM
yncrne MOPCKOMW, CTaBUT OAHOW W3 rnobanbHblX 3agad obecneyveHne OOBLEKTOB WCKYCCTBEHHOrO pasBedeHUst
MOMHOLIEHHON KOPMOBOWM NPOAYKUMEN, 4YTO BO3MOXHO 3a c4yeT [Jo0bluu 1 nepepaboTkM MNpPaKTUYECKM He
3KCMNyaTMPYIOLLUXCA B HACTOsILLEEe BPEMS 3arnacoB MasOLUEHHbIX B MULLEBOM OTHOLUEHWM OOBEKTOB - CBETALUMXCSH
aH4y0YyCOB, MaBpOuKK, 6GeHTo3eMbl U ap.

OCHOBHyIO pOfb MpW 3TOM MOXET Urpatb BO30OGHOBMEHME OKEaHUYECKOro pbiboNoBCTBa NMPeAnpuUAaTUSMA
tora Poccun, B T. 4. Kpbima.

Jlumepamypa:
1. FAO yearbook. Fishery and Aquaculture statistics. — Rome, 2014. — 80 p. — ISSN 2070-6057.
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WORLD FISHERIES AND AQUACULTURE: STATE-OF-ART AND PROSPECTS
Gubanov E. P.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia
e-mail: egubanov@yandex.ru

Biologically resources of the World Ocean are the most important sources of food for the planet population.
Fish, mollusks, crustaceans, mammals, algae in their value are equal to energy and in many aspects are more
valuable than other resources, being irreplaceable.

Countries, exploring and exploiting biological resources of the World Ocean at present, provide their
historical right of assess for the resources for future generations. World fisheries is not only a most important source
of food for humanity but also a provider of raw materials for feeds required by aquaculture and livestock breeding.
About 20% of humanity demand for animal protein is supplied by the World Ocean, its cost of production being by
factor of five less than that of meat.

World hauls of seafood, making up 67.2 min tons in 1980, have increased to 84.7 min tons for 10 years with
maximum of 93.5 min tons in 2000. In subsequent years of the 21 century relative stabilization of the world capture
at the level of 90-93 min tons was observed, however, mean annual rates greatly reduced [1]. At the same time
demand for seafood is increasing constantly that is explained not only by necessity to obtain elementary food and
feeds but understanding that seas and the oceans preserve the purest ecologically bioresources. The gap between
demand and supply is 10—-15 min tons. In this connection, contest for ownership of living resources in the World
Ocean is getting more and more severe, therefore world fisheries is one of the most important and dynamic spheres
of activities in the international affairs. According to FAO statistics, the legal capture of all the countries in the World
Ocean and inner waters since 1990s varies within 90-94 min tons.

If to add catches discarded (by FAO specialists — about 25% of catches) and illegal fisheries (by YugNIRO
specialists not less than 40-50 min tons) to this figure we obtain about 165 min tons, that is likely the maximum for
the World Ocean at present.

In the world catches percentage of sea fish reduced constantly: in 1980 it made up 93.5%, in 1990 — 86.6%,
in 2000 — 74.3%, in 2010 — 60.1%, in 2012 — 57.8%. For all these years understanding of the necessity to provide the
population with alternative protein has grown. The way is to develop aquaculture; its production, making up 6.5% in
1980, was equal to 42.2% of the world catch in 2012.

Exploration of new fishing grounds and target species required extra money investments. Countries whose
financial capabilities are limited and the demand for protein as an alternative source of animal protein for the
increasing population is getting higher and higher with every year started developing aquaculture and marine
aquaculture. Aquaculture production increased greatly: it made up 4.7 min tons in 1980, and by the beginning of the
third millennium it reached 36—-40 min tons. Aquaculture production is still growing: in 2004 — 42 min tons, and in
2012 - 66.6 min tons (42.2%) of fish, crustaceans, and mollusks only. If we add farmed algae thus the total amount
of aquaculture production reaches 90.4 min tons, i.e. nearly equals the amount of captured aquatic organisms.

Thus, developing countries due to the aquaculture reduces the protein deficit and highly developed countries
hope to improve the range of aquatic organisms captured.

Special attention is paid by the Russian Federation to the development of the aquaculture and marine
aquaculture as well. This makes one of the global tasks to provide cultivated species with quality feeds. It becomes
possible on the account of capture and processing of nearly non-exploited stocks of non-value species, namely
lanternfishes, pearlsides, etc.

Restoration of ocean fisheries by enterprises in the southern Russia, including the Crimea will be critical in
this aspect.

References:
1. FAO yearbook. Fishery and Aquaculture statistics. — Rome, 2014. — 80 p. — ISSN 2070-6057.
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OCOBEHHOCTU ®OPMUPOBAHUSA NMPOMbICNTOBON UXTUO®AYHbI OCTPOBHbIX LLUENIb®OB U
nogBOOHbIX TOP B OXKHOM OKEAHE
y6aHos E. I1., JlaHuH B. U.

®rbOY BO «KepueHckuii rocyaapCTBEHHbIV MOPCKOWM TEXHOMOMMYECKUI YyHBepcuTeT», . Kepyb, Poccus
e-mail: egubanov@yandex.ru

B KOxxHOM OKkeaHe npombicnioBasi MXTnogayHa nogBOAHbLIX rop, OCTPOBHbLIX LWEeNb(OB M CKIOHOB, a Takke
LWenbdOBON 30HbI aHTAPKTUYECKNX MOpeN MpeAcTaBneHa, B OCHOBHOM, pblibamu AOHHOro komnnekca. OgHako, npu
BEAEHWN nccnefoBaTenbCKMX U NPOMbICINIOBBIX paboT Ha 6aHkax O6b u JleHa BbInNo ycTaHOBMNEHo, YTo obutatowwme
34ecb cepasi U MpamopHas HOTOTEHWUS U MaTaroHCKUI Knblkad U Apyrue MaccoBble BuAbl pblb Npu ckannuesaHWM B
NMPOMbICIIOBbLIX ~ KONMYECTBaxX MUTAOTCA KPYMHbIM — Menarnyeckum NiaHKTOHOM  (canbnamu, —runepevgamu,
nonuxetamun), a NPy paccpeaoTOHEeHUN NepexodnT Ha nMuTaHue BGEeHTOCHLIMKM opraHuaMamu. HakopMmeHHOCTb npu
3TOM pe3ko cHuxaetcs [1]. ObuTarowas B wenbdoBoi 3oHe Mops KocmMoHaBToB neasiHas pbiba BunbcoHa Takke
npu ckannueBaHWM Ha  wWenbdoBbIX GaHkax MUTaAeTCH aHTapKTUYeCKMM Kpuiem, OObIYHO HaxoasAwmMcs Hap
Ce30HHbIM TEPMOKITMHOM B BepxHel 4acTu Bog wenbda [2]. Bce aTo cBMAETENLCTBYET O TOM, YTO CYLUECTBYIOT
onpegeneHHble MPeAnochINkM K TOMyY, 4ToBObl He Tonbko obecneunBaTth NuLLEeBble NOTPEOHOCTY AOHHBIX PbIb 3a cyeT
nenarmyeckoro Makpo30OMaHKTOHa U KpUrs, HO M akKyMynupoBaTb ero y AHa, 3actasnss pbiby ckannueaTbcs Ans
Haryrna n cosfjaBasd TeM cambiM 6naronpusaTHY0 NPOMbICIIOBYO OBGCTaHOBKY. Knioyem K MOHMMaHuio npoLecCcoB,
NPOMCXOAALMX B panioHax MNOAHATMA AHa B HOXHOM OKeaHe, MOCNYXXWMM KOMMMEKCHble PbiBOX03ANCTBEHHbIE
uccnegosanmna KOrHMPO Ha 6aHkax OOb u JleHa. Bbino ycTtaHOBNEHO, 4TO MNPOMbICIIOBAs MPOAYKTUBHOCTb
uccriegyeMbix NOABOAHbIX FOp 0ByCrnoBfieHa NPOMCXOAAWMMMN Ha HUMW CreumMdnyeckuMm rmapoauHaMmuyeckumm m
rmapodmandeckummn npoeccamu. Tonorpaduyeckme BMXpUW, KOTOpble BCeraa BO3HMKaOT Mpy 06TekaHWM MOoTOKOM
ropbl, B ONpeAeneHHbIX YCNoBUsiX, CBA3aHHbleE C 0COBEHHOCTAMM TpaHcOopMaLunM aHTapKTUYECKOW CTPYKTYpbl BOA,
nonyyarT BbICTpoe BepTukanbHoe passuTue. NponMCcXoamnT 3To 3a CYET paspyLUEHUs] TOHKOW CTPYKTYpbl MOrpaHNYHOro
Criosi, pasfensioLero NMOBEPXHOCTHYHO XOMOAHYI0 M MPOMEXYTOYHYIO TEMMyl aHTapKTUYeckne BOAHbIE MacChl. OTOT
MOrPaHNYHbIN CIOW B HEBO3MYLLIEHHOW aHTaPKTUYECKON CTPYKTYPEe CKNadblBaeTcs 13 cepum OOHOPOAHbIX KOHBEKTUBHbIX
CrnoeB, TOJMLMHOMW OT HECKONbKUX METPOB [0 [AECATKOB METPOB, pasferneHHbIX MUKpOocKaykamy MNoTHOCTU.
BosmyLLaloWwmin TonoreHHbIn apdeKT BbIBOAUT NOrpaHNYHbIN CION U3 CNOXUBLLETOCA PaBHOBECHOMO COCTOSIHUSA M 3a
CYET BHYTPUCIIOMHOIO KOHBEKTUBHOIO NnepemelunBaHus Hag 6aHkon dhopmupyeTcst GbICTPO pacTyLmin No BEpPTMKanm
OOHOPOAHbIV CTONG XMAKOCTU, BEPTHKAmbHbIE CKOPOCTU ABMXEHUS B KOTOPOM YBENUYMBAIOTCS Ha HECKOMNBbKO NMOPSAKOB
M CTaHOBSITCA COMOCTaBUMbl C FOPU3OHTanbHbIMW. HabniopeHus nokasanw, 4To 3a CyTkv TomnwmHa cronba morna
coctaButb 50-100 m, a B TeyeHne 3 CyTOK MPOMCXOAUIIO NOMHoe nepemMelumBanne Hag G6aHkon 300—meTpoBoro cnos
MOBEPXHOCTHBIX BOA. Takne BepTMKanbHO pasBuBaloLLMeCs ABYMepHble Tonorpaduyeckne BUxpu, B 3aBUCUMOCTH OT
CTENeHN BepPTMKaNbHOIO Pas3BUTUSI MONyYMBLUME Ha3BaHWE «KOHYcoB Telrnopa—Xorra» wnu «crtonboe Telnopa—
MpayameHa» cnocobHbl HE TOMbKO yAepXuBaTb OKa3aBLUMWACA Hag MOAHATMEM MIAaHKTOH, HO U 3a cyeT BbicTporo
BEPTUKaNbHOrO MepemeLuMBaHns TpaHCNopTMpOBaTb ero BHM3, obecneuuBas GnaronpusiTHble Afs MUTaHWS |
ckannueBaHusa pbib kopmoBble ycrnoBus. CkannvMBaHMe KOPMOBOrO MMaHKTOHa W, COOTBETCTBEHHO, MPOMbICNOBbLIE
KOHLEHTPaLMM OOHHbIX pbl® MPOMCXOAMT Ha nNepudepun BUXPS, XOPOLLO NPOCIeXuBaloLLencs B BUAe rpagneHTHoN
30HbI, YNUPAKOLLENCH B CKITOH DaHKW.

VccrnepoBaHusa nokasanu Takke, YTo Npu passuMTUM APendOoBbIX TEYEHWI, COBNAAatoLWMX Mo HanpasBneHunio
C OCHOBHbIM TE€YEHMEM B CroOe MOBEPXHOCTHOW BOAHOW MAacChl, Takne BUXPU OTPLIBAKOTCA OT MOPOXAAOLMX UX
NoABOAHbLIX FOp U B 3TV nepuodbl pbiba paccpegoTounsaeTcs, nepexoas Ha nutaHne 6eHTOCHLIMU OpraHn3mMamu, HO
Kak Tonbko ApendoBble TeyeHus ocrnabesatoT, obpasyloTcss HOBble. Takum 06pa3om, NPOMCXOOWUT MOCTOSIHHOE
obHOBNEHNn KopmoBOW 6asbl, CNOCOBHOW MOAAepXUBaTb HA aHTAPKTUYECKUX MOAHATUAX CyLUeCTBOBaHWe
OTHOCWTENBHO M30MNMPOBAHHBLIX MPOMBICIIOBBIX MOMNYAAUMA AOHHBIX PblG, OCHOBY MWUTaHWA KOTOPbLIX COCTaBMseT
nenarnyeckui  Makpo30O0MMaHKTOH. [loCKOMbKy NPeanoXeHHbIn  MexaHu3Mm  (POPMMPOBAHMSA  MPOMbICIIOBOWA
NPOAYKTMBHOCTW He SIBMSIETCHA YacTHbIM cryyaem u 6yaeT peanusoBbiBaTbcs B KOXXKHOM OKkeaHe MOBCEMECTHO, FAe
TOMOreHHbIN 3dEKT [OCTaTOMEH ANA paspyLleHUss MNOrpaHUYHOro Criost, Pasfenslolero MOBEPXHOCTHY U
MPOMEXYTOYHYI0 BOAHbIE Macchl, 3TO obycrnaBnuBaeT WCTOPUYECKN CMOXMBLUMINCSH COCTaB MNPOMbICIIOBON
nxtnodayHbl MOABOAHBIX rOp, XpPebTOB, OCTPOBHbLIX LIenbgoB W LWenbgOBbIX 30H aHTapKTUYECKUX MOpeMN,
npeacTaBfneHHbii pblibamy AOHHOMO KOMMMeKca, NPUCNOCOBMBLLUMMUCA MUTaTbCA Menarnyeckum MIaHKTOHOM |
Kpunem.

Jlumepamypa:
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reorpacoum». — 1984, — Ne 1. — C. 193—200.

26


mailto:egubanov@yandex.ru

SPECIFIC FEATURES IN FORMATION OF COMMERCIAL ICHTHYOFAUNA OF THE ISLAND SHELVES AND
UNDERWATER MOUNTAINS IN THE SOUTHERN OCEAN
Gubanov E. P., Lanin V. |.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia
e-mail: egubanov@yandex.ru

In the Southern Ocean, bottom fishes represent the commercial ichthyofauna in the underwater mountains,
island shelves and slopes as well as shelf zone of the Antarctic seas usually. However, during research and
commercial operations on Ob and Lena Banks it was stated that gray and marbled notothenias and Pathagonian
toothfish as well as other abundant fishes in commercial aggregations feed on large-sized pelagic plankton (salps,
hypereids, and polychaetes) with dispersal they feed on bentic organisms. Filling with food reduced greatly with this
fact [1]. Wilson mackerel icefish from the shelf zone of the Cosmonauts' Sea when aggregating on the shelf banks
feed on the Antarctic krill concentrating on the seasonal thermocline in the upper shelf waters [2]. It proves the
existence of some preconditions that not only to provide food requirements of the bottom fishes on the account of
pelagic mesoplankton and krill but also to accumulate it near the bottom making fish aggregate for feeding and
creating favorable fishing conditions. The key for understanding the processes in the region of bottom elevations in
the Southern Ocean is comprehensive fishing research by YugNIRO on Ob and Lena Banks. It was stated that the
commercial productivity of the underwater mountains under research is associated with specific hydrodynamic and
hydrophysical processes over them. Topographic whirlpools that forms when the stream is flowing around the
mountain and under certain conditions connected with peculiarities of Antarctic waters transformation achieve rapid
vertical development. It takes place due to the destruction of the thin border layer separating surface cold and
intermediate warm Antarctic water masses. This border layer in the undisturbed Antarctic structure forms from the
series of homogeneous convective layers of several meters to several dozen meters thick separated by macrojumps
of density. Disturbing topogenic effect takes away the border layer form the existing equilibrium. Due to the intralayer
convective mixing over the bank, a homogeneous column of liquid extending vertically is forming vertical speeds of
motion in which increase for several times and can be compared with horizontal ones. Observations revealed that for
24 hours the thickness of the column might make up 50-100 m. For 3 days, a complete mixing of 300-meter layer of
surface waters takes place over the bank. Such quickly developing two-dimensional topographic whirlpools named
Tailor-Hoggs’ cones or Tailor-Praudman columns due to the extent of vertical development area able not only to keep
plankton found over the elevation but on the account of the rapid vertical mixing to transport the plankton downwards
providing favorable for feeding and aggregation conditions. Concentrations of feed plankton and respectively
commercial concentrations of bottom fishes take place on the edge of the whirlpool. It looks like a gradient zone
bumping into the slope of the bank.

The research also displayed that with developing the drift currents coinciding with the main current in
direction in the layer of the surface waters such whirlpools escape the underwater mountains generating them. In
these periods, fish scatters starting feeding on bentic organisms. As soon as the drift current subsides, the new ones
form. Thus feed supply constantly renew able to support existence of relatively separated commercial concentrations
of bottom fishes on the Antarctic elevations. Their main feeds are pelagic macrozooplankton. As the proposed
mechanism of commercial productivity, formation is not an individual case and it is realized all over the Southern
Ocean where topogenic effect is sufficient to destruct the border layer separating the surface and intermediate water
masses. It proves historical composition of commercial ichthyofaunal of underwater mountains, ridges, island shelves
and shelf zones of the Antarctic sea represented by fishes of the bottom layer adapting to feeding on pelagic plankton
and krill.
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AHTpPOMNOreHHbI Mpecc, WcCnbiTbiBaeMbli  6acceiHom YepHoro Mopsi B nocregHve [OecsTuneTus,
obycnosrneH psgoM npudmH. OgHa u3 rmaeHbIX — MOCTYNNEHNE 3arpa3HAIOLLMX BELLECTB B MOPE C PEYHbIMU CTOKamu,
cocTaBnsiowmmm 6onee 50 NnpoueHTOB Bcero obbema BoAHOrO NocTynneHus B YepHoe mMope.

Ha npubpexHol akeBaTtopum A3oBo-YepHOMOpPCKOro GaccelHa pacnonoxeHo okoro 20 MOPCKMX MOPTOB U
okorno 10 cyaocTpouTernbHbBIX U CYLOPEMOHTHbIX 3aBOA0B, BO3AEWCTBYIOLLMX HA MOPCKYIO cpeay Npu Neperpy3oyHbixX
pabotax, onepaumMsix C CbiNyYumMu rpysamu, HedTenpoayktamMM W ApyruMyM BuAaMuM NPOU3BOLCTBEHHON
[esaTenbHOCTH.

C6poc B Mope GannacTtHbix BOA, NPUBOAUT K AOMOMHUTENBLHOMY MOCTYNNEHNO HeTENPOAYKTOB, Xenesa un
CBEPXBbICOKMM KOHLIEHTpauusiMm asoTa, chocdopa 1 KPeMHUS B LOHHBIX OTIIOXKEHUSX.

AHTpOMNoreHHoe BO3eNCTBUE OTPa3noch Ha 3anacax AOHHbLIX 6eCno3BOHOYHbLIX U BOOOPOCTEN, a Takke Ha
obLen CTpyKType OOHHbIX BroueHo30B. B koHue 60-x rr. npownoro Beka 3anac Muaui B CeBepo-3anagHon 4acTtu
YepHoro mopsi coctaBnan 10—12 MiH T, B T. Y. MPOMbICINIOBOro pa3mepa 2—3 MIH T, B 80-e rr. o6wuii 3anac B 3ToM
parioHe oueHeH B 5,06 mnH T, B T. 4. 0,3-0,5 MnH T Muanii npomeicnioBoro pa3mepa. HeiHe obLwimii 3anac coctaenseT
okosio 0,4 MnH T.

YMeHbLINNNCh 3anackl 0OCETPOBLIX, kKambarnbl-kankaHa, CokpaTunacb YMCNeHHOCTb AenbdrHOB (B KOHUe 40-
X IT. — 25 MH ronos, B 1967 r. — 0,5 mrH, HeiHe — oT 50 go 100 Tbic.).

MpuHocMMOE pekamy B MOpEe OrpoMHOE KOMWYECTBO coeauHeHun cocopa M asoTa, Co3daroLLmX
nuTaTenbHyl cpepy Ans pas3BuTus GakTepuii U1 MUKPOBOZOPOCINEN, BbI3bIBAOT sBMeHWe 3BTpodukaumn. MpuyuH
CEepbe3HbIX W3MEHEHWA B 3KOCMCTEME MHOrMO, OAHAKO rNaBHbBIMU M3 HUX SIBNSIOTCS MAacCUBHOE 3arpsi3HeHue
(xmmunueckoe, cusnyeckoe n bronornveckoe), M3ameHeHme rmgponormdeckoro 6anaHca YepHoro n A3oBckoro mopen,
pacnpocTpaHeHne BCENEHLEB, YTO B LLIEMNOM MPUBEIIO K TSHKEMNENLLUM 3KONOTMYECKUM MOCNEACTBUSM.

M3yyeHne AvMHamMuKkM pbIGHBIX 3anmacoB NoATBEPAMNIO MX 3aBUCUMOCTb OT M3MEHeHun knumarta. Cesasn
aTMOCEpPHbIX NMEPEHOCOB C Pas3nUYHbIMU OMOTUYECKMMM MpoLeccaMmyM U pblIOONPOMBICIOBLIMW NMOKaszaTensamMu B
pasnuuHbiX paroHax YepHoro Mopsi uccrefoBanMcb HamMu paHee, YTO MO3BOMSET AMarHoCTMpoBaTb W
NPOrHO3MpoBaTh COBPEMEHHbIE TEHAEHLUMN B YEPHOMOPCKOW 9KOCMCTEME, OOYCIOBIEHHbIE N3MEHEHNSIMU B PEXUME
aTMoCEpPHbIX NEPEHOCOB.

Mo Tpem Bvaam aHanu3a TeHOEHUWA B TeyeHWe nocneaHux ABYX OecCATUNEeTUN Ansi YepHOMOPCKOro
pervoHa cneayeT, Npexae BCero, BblAeNnuTh:

B LIENIOM 32 rof — CHKEeHNe cpeaHero atMocepHoro gaeneHus, ocnabneHve npeobnagaroLmx BOCTOUHbIX
nepeHocoB (Npu ux ycunenun nocne 2005-2006 rr.) n ocnabneHve npeobnagatroLLmx ceBepHbIX NEPeHOCoB (Mpy nx
ycuneHun nocne 2005-2006 rr.);

No ce3oHaM — yMeHbLUEHME CpeaHero atMocepHOro AaBreHns 3MMoi, ocriabneHne BOCTOYHbIX NEPEHOCOB
BO BCe Ce30Hbl (npu ux ycunewun nocre 2005 r. oceHbio M 3uMOI), ocnabneHne ceBepHbIX NEPEHOCOB 3VMMOW,
BECHOW U NNETOM (C HEKOTOPBLIMU NPU3HAKaMN TEHAEHLMN NX yCUNeHnst BO Bce ce3oHbl nocne 2006—2007 rr.).

Oo 2005 r. ocnabneHve BOCTOYHBIX W CEBEPHbIX NEPEHOCOB ONaronpusiTHO BNUSNO Ha 3MMOBKY
YepHoMopckon xamcbl y 6eperos Kpbima. X ycuneHme B nocnegHue roabl MOHW3UIO BEPOATHOCTb €€ YCMEeLHOro
npombicna.

[nsa azoBckon xamcbl, Hao6opoT, Ao 2005 r. n3-3a obLiero ocnabneHnsa BOCTOYHbIX NEPEHOCOB N CEBEPHbIX
NMepeHoCOB NIETOM BEPOSATHOCTb YCMELHOro MpoMmbicria y KpbIMCKMx GeperoB Obina HeBbicokow. lMocne 2006 r.
YCWUINEHNE BOCTOYHbIX MEPEHOCOB 3MMOK, @ TakKe CEBEPHbLIX NEPEHOCOB BECHOM M NETOM MOBbILLAET BEPOSTHOCTb
YCMeLHOro npomeicna.

C 2007 r., B CBA3M C U3MEHEHNAMU B TEHAEHLMAX NepeHocoB Ha bnmxanwmne 10-12 net, cnegyet oxuaaTtb
pocTa o6Len 6MonpoayKTMBHOCTM YepHOro mopsi.

B pbibonpoMbICNOBbLIX NOKa3aTensx 310 OMKHO MPOSIBNSATHCA:

— B YBENIMYEHUN MPOMbLICNIOBOrO 3arnaca LinpoTa M HepeCcTOBOro 3arnaca Xamcbl B CEBEpPO-3anagHon yacTtu
Mops (B Tennoe Bpems roga);

— B YBENMYEHUN NPOMbICIIOBOrO 3anaca xamcbl B Bogax Typuun u 'pysun (B xonogHoe Bpemsi roaa);

— B yBENMYEHUN 3anaca a3oBCKOW XaMCbl, 3VMYIOLLIEN Y KPbIMCKUX Oeperos.

AHTpOMNoreHHoe BO3eNCTBUE OTPa3noch Ha 3anacax AOoHHbLIX 6eCno3BOHOYHbLIX U BOOOPOCIEN, a Takke Ha
obLlen CTpykType OOHHbIX OuoueHo30B. Hekorga Gonblume 3anacbl 3TUX MPeAcTaBUTENen OOHHbIX COOOLLecTB
CUIMbHO COKPaTUINChb.

IameHeHne GUOreHHoOM OCHOBbI 3KOCUCTEMbI YepHOro Mopsi NoA BO3AENCTBMEM aHTPOMOreHHbIX (PakTopoB
0Tpa3nnocb Ha ee GNONOrMYECKOr U MPOMBICIIOBOW NPOAYKTUBHOCTW.

B HepmaBHem npowsiom YéEpHoe Mope OTHOCUNOCH K BOJOEMaM C MOBbIWEHHON Buonornyeckon
NPOOYKTUBHOCTbIO, KOTOPOW CMocobCTBOBANoO CMELUEHWE PeYHbIX, COMOHOBATbIX a30BCKMX W COJNEHbIX
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cpeamsemHomopckux Bod. Mo gaHHeiM PAO, B 1970-1988 rr. BCEMU NpUYEPHOMOPCKUMU CTpaHaMu B CpedHeM 3a
roq pobbiBanocb okoflo 500 TbiC. T pbibbl M MPOMbLICNOBLIX 6eCno3BOHOYHLIX. B 1990-1992 rr. 0b6bémbI
CpedHerooBbIX YNOBOB YMEHbLUMMMCHL NOYTK BABOE — A0 265 Thic. T. B nocneaytoLuye roapl yrnoBbl CHOBa BO3POCIU
n B 1993-2006 rr. coctaBnsanu B cpegHem 417 TbicC. T.

B Hauyane 80-x rr. B YepHom Mope Obin obHapyXeH HOBbI opraHuam — rpebHeBuk Mnemiopsis leidyi,
NOAOPBaBLUMIA BOCNPOM3BOACTBO U KOPMOBYK 6a3dy MacCoBblX MMnaHKToHodaroB v Apyrnx pblb, 3anackbl U ynosbl
KOTOPbIX PE3KO CHU3UIMKCh.

MosieneHne Beroe ovate B A3oBo-YepHomopckom 6acceriHe MO3BONMUMO NULLb Y4acTUYHO BOCCTAHOBUTH
BO3MOXXHOCTW BeAeHMS MPOMbICIia a30BO-4EPHOMOPCKMX NMaHKToaroBs.

MameHeHns B nenarnanu YepHoro mopsi OTpasunMcb Ha COCTOSIHMM pbiGonioBcTBa. B yYepHOMopckom
pbibonosctBe B 1993-2006 rr. Ha gonto nenarnyeckux pbld npuxopunocb 84,3%, nemepcanbHbix pblb — 7,1%,
aHafpoMHbIX pblb (BkNtovast ux npomeicen B pekax) — 1,6%, monntockoB — 6,1% Bbinosa. [MonoxuTensHas agnHamuka
BblfIOBa Habnwganacb TONbKO Y NPOMbICIIOBbIX MOJIIIOCKOB, TPEHA BbINIOBAa Menarmyecknx pbld oTcyTcTBoBan, a y
nemepcarnbHbIX U aHaApPOMHBIX pblb Obln OTpULATENbHBLIM.

B YépHom mMope cpeou nenarMyeckux pblb  BaKHEMWMMK MNPOMbLICIOBLIMU  BUAAMU  SIBMSIHOTCS
NMaHKTOHOAOHbIE YEPHOMOPCKMIA M @30BCKUI aHYoYChl, cTaBpuaa Trachurus mediterraneus ponticus, wnpoT Sprattus
sprattus phalericus, a Takke xvwHble nycdapb Pomatomus saltatrix n nenamvaa Sarda sarda. B Bogax Bonrapuu,
PymbiHum 1 YkpaunHbl B nocnegHune 10 net Hanbonblumin 06bEM BbINoBa NpUXoAMTCH Ha wnpoTa, y 6eperos [pysuu n
Typummn — Ha YepHOMOPCKOro aHyoyca, a B ynosax Poccuiickon ®efepauum Ha NepBoM MeCcTe HaxoauTCst a30BCKUIA
aHyoyc. Ha gonto Typuun npuxogutcsa 83% Bbinosa nenarnveckux poid, YkpauHbel — 10, Poccuiickon ®epepauum — 4,
ocTanbHbIX cTpaH — no 1%.

AHanu3 NpombICroBbLIX YOBOB Nenarnyeckux pbido B YEpHOM Mope B nepuop nocre BCerneHus rpebHeBuka
6epoe nokasan, 4TO yNoBbl 3UMHEHEPECTYIOLLEro LNpoTa WM KPYMHbIX Menarm4yeckMx XWLHbIX pbib (nydaps u
nenamuabl) yBeNMUYUIMUCb, a FIETHEHEPECTYIOWUX MMaHKTOHOSIAHbIX MPOMBICIOBLIX Pl (aH4oyca u cTaBpuabl) —
YMEHbLUNMUCh. TEM HE MEHEE 1 Y HUX NPOCMEXUBAIOTCS MONOXUTENbHbBIE U3BMEHEHNS B COCTOSIHUM NPOMbICHA nocne
BceneHus bepoe.

MoXHO KOHCTaTMpoBaTb, 4TO BceneHne Gepoe B 1998 r. okasano CylleCTBEHHOE BO3OEWCTBME Ha
WHTEHCMBHOCTb pPasBuTUa nonynsauun mHemwuoncuca; B 2000—2004 rr. OOCTOBEPHO YCTaAHOBIIEH POCT rfeTHen
Buomacchbl Me30300MaHKToHa.

B pesynbTate BceneHuss Gepoe B YepHoe Mope, B nocrniegytowme rogbl 1998-2012 rr. ynoBbl
3UMHEHEPECTYIOLLEro LINpoTa M KPYMHbIX NenarMyeckux XULLHbIX pbiG (Nydapss u nenamuabl) yBENUYUnuUChb, a
NEeTHEHePEeCTYIWUX NNaHKTOHOSAAHbBIX NMPOMBICIIOBBIX PbIO (aH4Yoyca 1 CTaBpuAbl) — YMEHbLUMITUCE. TEeM He MeHee 1
Yy HUX MPOCNEXMBAKOTCS MONOXUTENbHbIE U3MEHEHNUS B COCTOSIHAM MPOMbICIIAa B NeEpBble roAbl Nocrne BCeneHusi
Oepoe.

HecMoTpa Ha To, 4TO mnpouecchl Aerpagjaumm YepHoro Mopsi, MO MHEHWUIO CreLnanqcToB, SIBMSIHOTCS
HeobpaTUMbIMW, 3KONMOMMYECKUA MOHUTOPWHI, KOTOPbIA OCYLLECTBNAETCA B MNOCNedHME rodbl, YyKasblBaeT Ha
3aMEeTHOe yny4ylleHMe COCTOSHWUSA OTAENbHbIX KOMIMOHEHTOB €ro 3KOCUCTeMbl. JTa TeHAeHUMs [OIDKHa
NOAAEPKMBATLCS N COXPAHATLCS.
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Anthropogenic stress, which the Black Sea waters have been undergone for recent decades, is due to a
number of reasons. One of the main reasons is to intake of pollutants with river discharge making up more than 50%
of all the amount of water inflow into the Black Sea.

In the coastal zone of the Sea of Azov and Black Sea about 20 ports and 10 shipyards are situated which
affect the marine environment while transshipping, bulk cargo operations, oil product operations and other activities.

Discharge of ballast waters into the sea results in additional inflow of oil products, iron and extra-abundant
concentrations of nitrogen, phosphor, and silicium in the bottom sediments.

Anthropogenic impact affected stocks of bottom invertebrates and algae, as well as the total structure of
bottom biocenoses. In late 1960s the stock of mussels in the northwestern Black Sea was 10-12 million tons,
including ones of commercial size — 2-3 million tons, in 1980s the total stock in this area was assessed as
5.06 million tons, including 0.3—0.5 million tons of commercial size. Nowadays the total stock is about 0.4 million tons.

Stocks of sturgeons and turbot reduced as well as abundance of dolphins (in late 1940s — 25 million
individuals, in 1967 — 0.5 miIn, now — from 50 to 100 thousand).

Taken by rivers in to the sea a large number of phosphor and nitrogen compounds creating a nutritive
medium for bacteria and microalgae, arise eutrophication. There are many reasons for serious changes in the
ecosystem, however, the main one is abundant pollution (chemical, physical and biological), change in the
hydrological balance in the Sea of Azov and the Black Sea, spreading of invaders that as a whole resulted in severe
ecological consequences.

Research in dynamics of fish stocks proved their dependence on the climatic changes. Connection of
atmospheric transfers with different biotic processes and fisheries indicators in the various areas of the Black Sea
was studied by us earlier. It allows us to make diagnosis and produce forecasts for modern trends in the Black sea
ecosystems arisen by changes in the atmospheric regime changes.

By three kinds of analysis for trends for recent two decades for the Black Sea regions, the following ones
should be emphasized:

For a year in general — depression of average atmospheric pressure, subsiding of predominant eastern
transfers (with their increasing after 2005-2006) and subsiding of predominant northern transfers (with their
increasing after 2005-2006);

By seasons — reduction of average atmospheric pressure in winter, subsiding of eastern transfers for all
seasons (with their increasing after 2005 in autumn and winter), subsiding of northern transfers in winter, spring and
summer (with some signs of trends for their increasing for all the seasons after 2006—-2007).

Before 2005 subsiding of eastern and northern transfers had a positive influence on wintering of the Black
Sea anchovy near the coasts of the Crimea. Their increase for recent years reduced feasibility of its successful
fishing. For the Azov anchovy, vice versa, before 2005 due to the total subsiding of eastern transfers and northern
transfers in summer the successful fishing was slightly possible near the Crimean coasts. After 2006 increase of
eastern transfers in winter as well as northern transfers in spring and summer makes successful fishing more
capable.

Since 2007 due to the changes in trends of transfers for next 10—12 years, one should expect growth in total
bioproductivity of the Black Sea.

As for the fisheries indices it should be revealed:

—in increased commercial stock of sprat and spawning stock of anchovy in the northwestern part of the sea
(in the warm period of a year);

— in increased commercial stock of anchovy in the waters of Turkey and Georgia (in the cold period of a
year);

—in increased stock of Azov anchovy wintering near the Crimean coast.

Anthropogenic impact affected stocks of bottom invertebrates and algae as well as the total structure of
bottom biocenoses. Earlier large stocks of representatives of bottom biocenoses reduced greatly.

Changes in biogenic structure of the Black Sea under the impact of anthropogenic factors affected their
biological and fishing productivity.

In the recent past, the Black Sea was a water area with increased biological productivity to which mixing of
river, brackish Azov and saline Mediterranean waters contributed. By FAO, in 1970-1988 all the Black Sea countries
annually on average harvested about 500 thousand tons of fish and commercial invertebrates. In 1990-1992,
average annual catches reduced as much as twice — down to 265 thousand tons. For subsequent years catches
increased again and in 1993-2006 they were equal to 417 thousand tons on average.

In early 1980s a new organism was found in the Black Sea — ctenophore Mnemiopsis leidyi, which destroyed
reproduction and food supply for abundant plankton-eating fishes and other fish. Their stocks and catches reduced
greatly.
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Emerging of Beroe ovate in the Azov and Black Seas enabled only in some way recovering fishing for Azov
and Black Sea plankton-eating fishes.

Changes in the pelagic zone of the Black Sea affected fisheries. In the Black Sea fisheries in 1993-2006
pelagic fishes made up 84.3%, demersal fishes — 7.1%, anadromous fishes (including their fisheries in rivers) — 1.6%,
mollusks — 6.1% of catches. Positive dynamics was observed only for commercial mollusks, trend for fishing pelagic
fishes was absent, and for demersal and anadromous fishes, it was negative.

In the Black Sea among pelagic fishes, the most valuable commercial species are plankton-eating Black Se
and Azov anchovies, horse mackerel Trachurus mediterraneus ponticus, sprat Sprattus sprattus phalericus, as well
as predators - bluefish Pomatomus saltatrix and bonito Sarda sarda. In waters of Romania, Bulgaria and Ukraine for
recent decade the largest catches was for sprat, near coasts of Georgia and Turkey — for the Black Sea anchovy, and
in catches of the Russian Federation - the Azov anchovy was the first in catches. Turkey has 83% of pelagic catches,
Ukraine — 10, the Russian Federation — 4, others — for 1%.

Analysis of commercial catches of the pelagic fishes in the Black Sea for the period after Beroe invasion
demonstrated that the catches of the winter spawning sprat and predating large sized pelagic fishes (bluefish and
bonito) increased, and for summer-spawning plankton-eating fishes — reduced. Nevertheless, they also showed
positive changes in the state of fisheries after Beroe invasion.

It may be stated that Beroe invasion in 1998 had a great impact on intensity of Mnemiopsis population
growth; in 2000-2004, the growth of summer mesozooplankton biomass was established for sure.

As a result of Beroe invasion into the Black Sea for subsequent 1998-2012 catches of winter-spawning
sprat and large predating pelagic fishes (bluefish and bonito)increased, and for summer-spawning plankton-eating
fishes (anchovy and horse mackerel) — reduced. However, they also showed positive changes in the state of fisheries
for the first years after Beroe invasion.

Despite the fact by specialists’ opinion, processes of the Black Sea degradation are irreversible, ecological
monitoring which have been carried out for recent years, demonstrated the significant improvement in the state of
some components of its ecosystem. This trend should be supported and preserved.
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PA3MEPHO-NONOBBLIE COOTHOLLUEHUA
A30BO-HEPHOMOPCKOI'O AHYOYCA (ENGRAULIS ENCRASICOLUS (L)
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e-mail: agrishin07@mail.ru
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OnpepnenéHHblil MHTEpPeC NpeacTaBnsieT BONPOC — CreAyeT MU YyYUTbIBaTb KONIMYECTBEHHOE COOTHOLLEHMWE
MOroB Ha CKOPOCTb pocTa xamcbl. O6LLEeN3BECTHO, YTO KpMBasi pocTa CaMLOB M CaMOK Y PasfnyHbIX TEMNMOKPOBHbIX
XMBOTHbIX B ONpeAenéHHbIA Nnepuos HaunmHaeT pe3ko pasnuuatecs [1, 2]. Ha npumepe pblb paccmaTpuBany AaHHbI
Bonpoc fl. ®. 3amaxaes u 0. E. JlanmH [3-6]. ABTOpbl OBpallalT BHUMAHUE Ha HEKOTOpble MeToLOoMornyeckme
0cobeHHOCTU aHanmn3a pa3mMepHO-MNONOBbIX COOTHOLLUEHWUI B OTAENbHBIX Npobax (Ha npuMepe 6enomopckon cenbau),
npegocreperas OT BO3MOXHbIX OLIMBOK Mpu NCNonb30BaHUM Ans aHanusa npob 13 npomMbICNOBbIX YNoBOB. Pasnnuns
Mexay pa3mepaMu camoK U caMLOoB MOTyT ObiTb HE3HaYMTENbHBLIMK, NMOCKOMLKY 0O6NaBnNMBaTCA rpynnupoBKY pbib,
KOTOpbl€ €CTECTBEHHbIM MYTEM pas3fensioTca Ha rpynnyvpoBKM NO pasMepaM, yKnafbiBalolwmecs B OTHOCUTENBHO
Hebonblume npegensl konebaHuns. YTo MOXET NMpMBECTM K BbIBOAY OO OTCYTCTBMM MOMIOBbIX Pas3nunuuii B pocTe
BooOGLLe.

Llenb gaHHOM paboTbl — U3yunTb pPa3MeEpHO-MONIOBbIE COOTHOLLEHMS Y a30BO-4EPHOMOPCKOrO aHyoyca.
Mpobbl pbi6 OTOMpanuce M3 NPOMbLICIIOBLIX YrOBOB. [lpoaHanM3MpoBaHO KOMWUYECTBEHHOE COOTHOLUEHUE W
pasMepHbIA CcOCTaB (CTaHAapTHas AnvMHA) CamMuoB M CaMOK B 3MMOBAIbHbIX CKOMMEHWSX BOOMb KPbIMCKOrO
nobepexba B 2012-2013 rr. Ha pucyHke npepncrtaBneHa ycpedHEHHas KapTWUHa pacnpefeneHus AnvHbl CamoK U
camMuoB B 06beanHEHHOM Npobe, HacumTbiBatoLwen 3832 ak3emnnsipa pbi6.
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Pl/lcyHOK. PaamepHo-nonoBLIe COOTHOLLUEHUS aH4y0ycCa B 3MOBallbHbIX CKOMNIEHUAX

PucyHok cBMaeTenbCTBYeT: O CPaBHUTENBHO paBHOM COOTHOLeHUK nonos (1940 camok n 1892 camuoB); 06
OfMHaKoBOW amnnuTyae konebaHus pasmepos (0T 5,5 0o 11,5 cM) n 06 acMMMETpUN CpaBHUMbIX PSAOB Npu obLemM
pPaBHOM COOTHOLUEHUWM MOMOB W OAMHAKOBOW amnnuTyde kornebaHus pa3mepoB. YcpedHeHue TpEx pasmMepHbIX
OManasoHOB 1 CpaBHEHME CaMLOB C CaMKaMu B 3TUX pa3MepHbIx npegernax (Tabn.), OTHOCALMXCS K pa3HbiM YacTam
edVHOro pasmepHoro psiga nonynaumun, 4aéT pesynbTaThl, KaXyLLMecs Ha NepBbli B3rnsa, BecbMa cBoeobpasHbIMu:

— Npn ABHOW acMMMETpUU PSAOB CPefHNe pa3mepbl CaMLOB U CaMOK OKasblBalOTCH OTHOCUTENBHO 6rnM3kmmm
(Lcp3=8,30; Lcp?=8,33);

— B pasmepHbIX npegenax menkux polb (ot 5,5 go 7,5 cM) camupl KpynHee CamoK, NMpy 3TOM YMUCIEHHOCTb
CamLOB B AiBa pasa BblLLE;

— B cpegHen vactu psga (ot 8 o 9,0 cm) 1 y cambix KpynHbIx pbib (oT 9,5 o 11,5 cm), roe camok GonbLue,
CaMKU KpynHee camLiOB.
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Ta6nuua — CooTHOLLEHUE CaMLOB U caMok B 00 beaAMHEHHON Npobe aH4oyca

[Ownana3oH ANUHbI, CM 5,5-7,5 8,0-9,0 9,5-11,5 Cp. AnuHa, cm
CpeaHsis Q 6,2 9,0 9,8 8,33
Anvna 3 6.8 8,7 9.4 8,30
KOJ'II/I:IZCTBO, Q 31 58 60 }
3 69 42 40 -

CnepoBaTenbHO, OT KOHKPETHOM (hOpPMbl KPUBOW pacnpefeneHus U BblIbpaHHOro Hamu MHTepBana OnuHbI
OyayT 3aBuCeTb Kak BbIYWCMEHHble pasMepbl CamUOB W CaMOK, TaK W KONWYECTBEHHOE WX pacnpeferneHue.
CpaBHuBasi pa3Mepbl caMLOB M CaMOK B ynoBax No Bo3pactam (6onbwe anuHa — Gonblue BO3pacT), crnepyet
OTMEeTUTb, YTO B paHHEM BO3pacTe camubl pacTyT bbicTpee, O4HaKO C BO3PacTOM pasHomMosible ocobn Bcé Honblue
pasnuuyaloTcs no pasmepam 3a CYET BCE Oornee BblpaXXeHHOW TeHAEeHUMU NPeBOCXOACTBA B POCTE CaMOK Hap
camuamu. Mpu 3TOM COOTHOLLEHME NOSOB CABUraeTCsa B CTOPOHY nNpeobnagaHnsa caMoK Hag caMuamu.

Takum obpa3om, ecnn B NPOMBICIIOBBIX YOBaxX aHY0yCcOB CpaBHMBATb MO BO3PACTHLIM rpynnam (pa3mepbl
CaMLIOB 1 CaMOK) TO 0BHapyxnBaeTcs, YTO 0CObM pa3HOro nona CyWwecTBEHHO No pasmepamM He OTNNYaTCs, O4HaKo
TEeHAEHUMSA K MPEBOCXOACTBY CaMOK HaJ camLamu B CKOPOCTW pocTa BrOfMHe onpeaenéHHa.
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This paper discuss the effects of anchovy sex and age structure on the growth dynamics. It is well known,
that by homeothermic animals the growth curves of males and females differentiates [1, 2]. For certain fish
populations, the impact of the sex structure on the length frequency distribution was studied by Zamahiev and Lapin
[3-6]. These authors investigated methodological peculiarities of the analysis of fish size and gender structure (for the
species Clupea pallasi from the White Sea), demonstrating possible ways for omitting or errors. The differences in the
mean length of males/females in some fish population can be insignificant, however many fish species show sex
dimorphism during the growth period.

Here we study and discuss the length and gender structure of European anchovy, collected from industrial
catches in 2012-2013. Data from fishing vessels, operating along the western and eastern coasts of Crimea, were
used for analysis of the quantitative and length structure of both genders. The Figure 1 represents the length
distribution by genders, based on measurements of 3832 fish specimens.

This figure shows consistent sex ratio (1940 females and 1892 males) and similar length amplitudes among
genders (from 5.5 to 11.5 cm), combined with asymmetry of the compared data sets.

The comparison between males and females at different length frequencies is presented at Table 1 and
shows that:

— in spite of the asymmetry of the data sets for both genders, the total mean lengths are very close
(Lcp3=8.30; Lcp?=8.33);

— as regards the small size classes (from 5.5 to 7.5 cm), the males are larger than the females, and their
abundance is 2- folds higher;

— for the middle (from 8 to 9.0 cm) and large size groups (from 9.5 to 11.5 cm) the females are larger than
males (and most abundant).
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Figure. Length and gender structure of European anchovy (data from integrated sample from Western and
Eastern wintering aggregations) in 2012-2013.

Table 1 - Sex ratio in the integrated sample of European anchovy

Length, cm 5.5-7.5 8.0-9.0 9.5-11.5 Total mean length, cm
Mean Q 6.2 9.0 9.8 8.33
Length £ 6.8 8.7 9.4 8.30
Q 31 58 60 -
%
3 69 42 40 -

The comparison of the age structure and growth of males and females demonstrate, that inital stages of
males grow faster, however with age, the both gender differentiate by size and there is a well expressed tendency the
females to outmatch the males by adult grpups. This is also accompanied with numerical outnumbering of females.

Thus, in spite of the fact, that in the industrial catches the mean size of both genders don't discriminate, a

higher growth rate of females is establihsed.
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3KOHOMUYECKUN 3DDEKT OLIEHKU CUCTEMbI YIIPABNEHUA ®UHAHCOBO-XO3ANCTBEHHOMN
OEATENbHOCTbLIO NPEANPUATUN PbIBHOIO XO3AMNCTBA
Hemuyk O. B.

®IrbOY BO «KepueHckuii rocyaapCTBEHHbI MOPCKO TEXHONOMMYECKUI yHuBepeuteT», r. Kepub, Poccus

MpeanpusaTtns pblibHOM OTpacny paboTalT B YCNOBUSX LMKIIMYECKOro NPOM3BOACTBA, YTO OTBEYaeT WX
CE30HHOW HanpaBreHHOCTU. JTO $BMNEHME XapakTepusyeT WX afeKBaTHOCTb W  TOXOECTBEHHOCTb 3aKOHYy
LUMKIUYECKOrO pasBUTMKSl, KOTOPLIA peanu3yetcss B BUAE «CrnvpaneBuAHbIX MPOLIECCOB», coyeTawwmux B cebe
LUMKITUYHOCTb, OTHOCUTESNBHYH MOBTOPSEMOCTb M NOCTYNaTeNnbHOCTb.

MpoussoacTBo, nepepaboTka W BbINOB pbibbl  hopMUpyOT nNpobremy onpedeneHns OMnTUManbHOro
BapuaHTa — nMbo obecneveHns pas3BUTUS OOHUX M3 COCTaBRAWMX pbIGHOrO Xxos3ancrtea (pbiboBoacTBa unu
pbibonoBcTBa) nnbo ynagok YkpauHbl Kak MOPCKOrO rocygapcTtBa B MNIOCKOCTM ee  pblBonpoMbICIOBbIX
BO3MOXHoCTeNn. Takas 0CO6EHHOCTb Pa3BUTUS OTPACNM OTOXAECTBMNSAETCS C TOXAECTBEHHOCTHIO €€ 9KOHOMUYECKOWN
CUCTEMbI 3aKOHY yObIBatoLLEN 3hEKTUBHOCTU 3BONIOLIMOHHOIO COBEPLUEHCTBOBAHMUSI.

Korga TexHonmormyeckue u 3BOMIOLMOHHBIE W3MEHEHWS MPOHM3bIBAIOT BCE CTOPOHbI  (PUHAHCOBO—
3KOHOMMWYECKMX OTHOLLEHWI, TO AanbHellee UX pa3BuTMe NpUHUMAET 3BOMIOLMOHHBIV XapakTep, a oTAaya OT HUX
Bce Bonblue npubnmkaeTcs K HWXHeEMY npegeny. B aTom 3aknioyvaeTcs TEXHONOrMYECKUIA MMMNepaTuB, YTO MOXET
NpuMBECTU K npefjeny pocTta pes3ynbTaTMBHOCTM 3KOHOMUYeckon cuctembl. CknagbiBaeTcs OObekTMBHas
HeobxoaMMOCTb Co3aHns CUCTEMbI HA HOBOM NpuHUuNe aencteuns [1].

Mo mepe npubnuxeHns Kk npegeny, pe3ynbTaTUBHOCTb CUCTEM C POCTOM W3AEPXKEK NPaKkTU4ecKn He
nameHsieTca. CregoBaTtenbHo, AN NpeanpusiTust YpesBblHaHO BaXkHO oOnpeaenvTb TEXHOMOTMYeckuin npepen,
4yTOObBI NpeaBuAeTb NepeMeHbl M NpekpaTuTb BKadbiBaTb CPEACTBA B TO, YTO OT YCOBEPLUEHCTBOBAHMSA Yero He
OyneTt gomkHon otgayn. Ha ocHoBe naeanbHbIX XapakTePUCTMK MOXHO Npeackasatb CPOKU, B KOTOPbIE Ta UMK MHas
TexHornorus BelpabaTbiBaeT CBOW pecypc apeKTUBHOCTH.

TOXOECTBEHHOCTb  UMKIUYECKOTO  pas3BUTMS  CUCTEMbl  yrpaBrneHus  (OUHaHCOBO—XO3AWCTBEHHON
[eATenbHOCTBI0 NpPeanpusTUiA pbiGHOM oTpacnu, Npexae BCEro, BbipaXaeTcsi B €e CNocoBGHOCTU K aganTUBHOMY
BOCMPUATUIO BHELLUHWX U BHYTPEHHUX yrpos [4].

OntTMuzauusi B3aMmMooOyCnoBNEHHOCTM Tpex OrokoBbIX MOACUCTEM pPeHTabensHOCTW, FUKBUAHOCTU U
(hVMHaHCOBOM  YCTOMYMBOCTM  CMOCOOCTBYET MOMYYEHWIO WMHTErpvpOBaHHOTO Moka3aTensd B Buae addekTta
B3aMMoencTBusi. OTOT nokasaTternb 1 ByaeT ABNATLCA NHAMKATOPOM TOXAECTBEHHOCTM 3aKOHY LIMKITUYECKOro pa3BuUTHs.

OTeyvecTBeHHbIE U 3apybexHble y4eHble efnHbl C MHEHMEM O HEOBXOAMMOCTU onpeneneHns B3anMoCBS3n
3KOHOMMWYECKMX NEPEMEHHbIX AN NOCTPOEHNS 9KOHOMUYECKNX MOAENEN, HO 3a NpeaenamMmn Hay4HOro pacCMOTPEHUS
OCTaloTCs BONPOCH! B3auMOOOYCMNOBNEHHOCTW B NMPOCTPAHCTBE.

3aKkoHbl  PYHKLUMOHMPOBAHWS  OTPaxalTCs  PasNMYHOro poga MPOM3BOACTBEHHbIMM  DYHKUMAMMU,
nokasbIBaloLLMMK CBSI3b MeXay 06beMOM NMPOM3BOAUMON PbIGHON NPOAYKLUN U NOTPebnsaeMbIMy pecypcamu.

Cnegyet obpaTuTb BHMMaHMe Ha TO, YTO HAyKOEMKMEe MNPOU3BOACTBA HapyLlalT 3aKoH ybbiBawoLlewn
acpcbekTBHOCTU. [Mpeanpustue, cosparollee MNU KUCMomb3yloLee HaykKoeMKyl MNpPOAYKLUMI0, CnocobHO nony4vaTb
Oonblue NpubbINM He TOnbKo 3a cyeT addhekTa 3KOHOMUM Ha MacwTabe, HO U 3a cyeT BHelHero addekta oT
LLMPOKOro pacnpocTpaHeHus npoaykra (addpekt Ha oxearte) [3].

LleneHanpaBneHHOCTb CUCTEMBI YynpaBneHns OUHAHCOBO—XO3ANCTBEHHOW AEATENbHOCTLI0 Ha MONUTUKY
cTtabunm3aumMm SKOHOMMYECKOrO poCTa npepnonaraeT TOXAECTBEHHOCTb 3aKkOHYy BO3pacTaHus HeobxOoaumoro
pa3Ho0o6pa3unst U CNOXHOCTMY.

3akoH oTobpaxaeT pakT 3aBMCUMOCTM poCTa pas3HOOoOpasnst NPUHMMAaEeMbIX peLleHU OT 3HaHuih 06
obbekTe ynpaBneHus M pecypcoB. BeposiTHOCTb BbIxoda CUCTEMbl 3a Npedenbl 3aJaBaeMblX XapaKTEPUCTUK
BO3pacTaeT C yBENMYEHMEM pa3HOOOpasvsi NMPOEKTHbIX PELUEHU CBepX onpegeneHHoro npegena. MNpuHumnbl
HeobXxoaMMOoro pasHoobpasns OTHOCATCS K Yicny yHAaMeHTanbHbIX B TEOPUN yNpaBneHus.

B 6Gopbbe 3a CcHwxeHMe pacxonoB, OGonee MonHoe yOOBNETBOPEHME MOKYNnaTenbCkoro crnpoca wu
paclmpeHve pbiHka cobiTa NpeanpuaTus poibHOW OTpacny CTanu oCyLeCTBATb HOBYIO MapKETUHIOBYHO CTpaTeruio.
Ota cTpaTerus Bobpana B cebsl 1 peanusauuio ManoonepaumoHHbIX MPOLIECCOB U MOAYIbHBIA NPUHLM.

BoiwenpuBeaeHHble  hakTopbl  OMPeAensiloT  LENoCTHOCTb  MCCMeaoBaHus CUCTEMbl B KOHTEKCTe
B3anMOODyCnoBneHHOCTM OMNOKOBbIX NOACUCTEM peHTabenbHOCTW, NWUKBUAHOCTW, (UHAHCOBOW YCTOMYMBOCTH,
CTeneHb B3aMOAENCTBNS KOTOPbIX MOXHO ONpeaenuTb N0 BapnaTMBHOMY MOZYIHO ONTUMMU3aLUN.
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ECONOMIC EFFECT OF ASSESSMENT OF MANAGEMENT SYSTEM FOR THE FINANCIAL AND
ECONOMIC ACTIVITIES IN FISHERIES COMPANIES
Demchuk O.V.

' Federal State Governmentally Financed Educational Institution of Higher Education “Kerch State Maritime Technological
University” Kerch, Russia

Fishing companies are operating under conditions of the cyclic production that corresponds to their seasonal
focus. This phenomenon characterizes their adequacy and identity to the law of cyclic development that is realized as
spiral-like processes combining cyclic character, relative repeatability and progress.

Production, processing and harvesting of fish create the problem of the optimal variant choice — either to
provide the development of one of the components of the fisheries (fish farming or fishing) or decline of Ukraine as a
maritime state in respect of its fishing capabilities. Such specific feature in development of the industry is similar to
identity of its economic system with the law of diminishing efficiency of the evolutionary development.

When technological and evolutionary changes penetrate all the aspects of the financial and economic
relations, their further development becomes evolutionary, and their returns reach lower limit. It involves the
technological imperative that may results in the limit of the economic system efficiency. An objective need arises to
create the system based on a new operating principle [1].

As far as the limit is reached, the efficiency of the system does not change with increasing expenses.
Therefore, it is vitally important for companies to determine the technological limit in order to foresee changes and to
stop investing the funds into the improvements without relevant returns. Based on the ideal characteristics one may
forecast terms when any given technology outlives usefulness.

Similarity of the cyclic development of the system of financial and economic activity management for fishing
companies firstly reveals in its ability for adaptive perception of inner or outer threats [4].

Optimization of intercorrelation of three essential subsystems of profitability, liquidity and financial stability
contributes to obtain the integral indicator as an effect of interaction. This indicator will be the parameter of similarity to the
law of cyclic development.

National and foreign scientists share the same vision about the determination of interrelation of economic
variables in order to construct economic models; however, problems of interdependence in the space are beyond the
scientific review.

Laws of functioning reveal themselves by various production functions, which show the connection between
the amounts of produced fish products and consumed resources.

Attention should be paid to the fact that knowledge intensive industries violate the law of the diminishing
efficiency. A company creating or using know-how is capable to obtain more profit only on the account of economy
effect on the scale but also on the account of outer effect of the wide distribution of the product (effect on the
coverage) [3].

Focus of the financial and economic activities management system on the policy of stabilization of the
economic growth assume similarity to the law of increase of the required variety and complexity.

The law renders the fact of dependence of the growth in variety of the decisions on the knowledge about the
object of management and resources. Feasibility of the system being beyond the range of the given characteristics
increases if the variety of the draft decisions beyond the required limit becomes larger. Principles of the required
variety relate to a set of fundamental ones in the theory of management.

In order to reduce expenses, to satisfy of the consumers’ demand to the larger extent and to extend the
sales market, fisheries companies have started implementing a new marketing strategy. This strategy comprises both
realization of short operating process and the module principle.

The above factors determine the integrity of the study of the system in the light of interdependence of block
subsystems of profitability, liquidity, financial stability, the extent of interrelation of which may be determined by the
variative module of optimization.
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dUNOCoondA U KOHUENUUN ABTOMATU3UPOBAHHOI'O YNPABNEHUA
CYOOCTPOUTENIbHbIM 3ABOOOM «3AJIUB»
Hopoeckol B. A., adees A. B.

PIrb0OY BO «KepueHckuii rocyaapCTBEHHbI MOPCKON TEXHOMNOMMYECKUI yHuBepeuteT», r. Kepub, Poccus

Co BpemeHu paclumpeHnst AnanasoHa npeanpuHMMaTenbCkon AesSTenbHOCTU BO BTOpoK nonosuHe 80-x IT.
Hallero CTONeTusl MOHSITUE "MHTErpMpPOBAHHOIO TEXHOSIOMMYECKOTO KOHLIEpHa" OOIMKHO onpenenutb urnocoduio
npegnpuHmumatensctea B CC3 «3AJIMB». OcHoBHas naes B TOM, YTO KNIOYEBbIE HaMNpaBreHWUs AEeATEeNbHOCTU (B
KadecTBe "HecyLumx KOHCTpyKuuin" CC3) cBA3aHbl OAHO C APYTUM MHTErpUpYLLMMU PYHKUMAMU, YTOOBI MOXKHO BbIno
MCMonb3oBaTb BO3HUKaKOLWME B CBA3W C 3TUM npeuMyllecTtBa. Peanusauma 3TOM NpUHUMNWANbLHOM uaen -
dunococusa reHepanbHon ctpatermyeckon uenu gearenbsHoctn CC3. U3 aToro cnegyet, UTO acnekTy nHTerpaumm
npuaaeTtcs ocoboe 3HayeHMe B KayecTBe NPOTUBOBECA CTPEMIIEHUIO K AeLeHTpanusauuv npeanpuHMMaTernbCKoi
oTBeTcTBeHHOCTM. OTBET Ha 9TOT BOMPOC BaXeH MOTOMY, 4YTO C OObeAuHeHWeM Hen3bexHO CBSA3aHbl
pernameHTVpyloLLMe YCNOBUS: NOSIBIIEHWE LOMOMHUTENbHBIX YPOBHEWN MPUHSATUS pelleHuin; 6onee goporoctosias
CMCTEMA OTYETHOCTU, OOMONHUTENBHBLIE 3aTpaTbl HA BbIMNOSIHEHWE HOBLIX YNPaBNEHYECKNX yHKUMIA. PaccmoTpum
No3nTMBHbIE 3PdEKTBI, KOTOPbIE MOTYT GbiTb MOMOXEHbI HA Yally BECOB, YTOObI 06wWmMin 6anaHc okasancs B nosnb3y
CC3. Hapsgy ¢ odvumanbHbiMK LensMu, Unu LensiMyM-3agaHusaMn, cogepXaliumMmucsa B nnaHax opraHu3auuu, Bce
bonee wMpoKoe pacnpocTpaHeHue B  YyNpaBMneHWM MOnyyarT HeoduuuanbHble  LENW-OPUEHTUPbI 1
CPOpPMYNMPOBaHHbIE HAa WX OCHOBE CaMUMW MWCMOMHUTENSMU C YYETOM WHOMBUAYarbHbIX BO3MOXHOCTENA U
crnocobHocTel. YnpaBneHne 3TMMKM MNpoLecCcaMu, HauyMHas C MOCTAHOBKM LENne’i U 3akaHuMBasg OLEHKOW X
peanusauun, nony4uno HassaHue ynpasnexue no uensm (YMLU) wnn uenesoe ynpaeneHue. CywHoctb YIL, CC3
COCTOWUT B COBMECTHOW MOCTaHOBKE LEeNnen PyKOBOOUTENAMW W MOOAYMHEHHbIMU, YTO SABNAETCA rapaHTuen ux
peanusauun. OdwmumansbHO NNaHUPOBaHWE AOMONHAETCA NPy 3TOM MOAXOLE CUCTEMOW WMHAMBWUAYanbHbIX Lenewn,
CMSArYalLmMX XECTKOCTb BHELUHEro pPYKOBOACTBA, @ TakKkKe MepcoHalnbHbIM WX CTUMYMMPOBAHUMEM C Y4YETOM
KOHKPETHbIX JOMKHOCTHbIX 0BA3aHHOCTEN M NNYHBIX KayecTB paboTHMKOB. Takon noaxon rmbye TpaguuUMOHHOIO M
obecneunBaet 6Gonee rnybokoe noHUMaHMe paboTHMKaMW Lenen opraHv3auMu u ee nogpasfeneHui, a
cnefoBaTenbHO W Jydllee MCNorb30BaHMe MMU CBOMX OOA3aHHOCTEW, ynyyllaeT B3avMOLEWCTBME B CUCTEME
ynpaBneHusi, OaeT BO3MOXHOCTb MNPefoCTaBWUTb MNOAYMHEHHbIM 6Gonblie MOMHOMOYMIA, MNO3BOMSET YTOYHATh
CyLLEeCTBYyIOLME HOPMbI, HOPMAaTUBLI M CTaHAapTbl OEATENbHOCTW, co3gaeT ycrnoBus Ansg 6onee o6beKTMBHOroO
KOHTPONS 1 NooLWpeHUst paboTHUKOB.

LleneBoe ynpaBneHne CC3 — 3710 cBoeobpasHas copma MOCTPOeHWs npouecca YynpaBneHus U ero
OpraHn3aumoHHO-MPaKTUYeckoro ocyllecterneHns. OHa xapakTepusyeTcs OnpefensolwyM U akTUBHBIM BIIUSHUEM
uenu ynpaeneHWs Ha BCe ero xapakrtepuctuku. CopepxaHve uenesoro ynpaenenus CC3 3akniovaeTca B
peanusauun crnegyroLmx NonoXeHN:

— aHanu3 BbIMNOJIHEHHOTO Ha [aHHbI MOMEHT, OMpeferneHVe XenaTenbHbiX XapakTepucTuk Oyayuiero
pesynbTaTta, AeTtanusauum Toro, 4To, MoYeMy M Kak JOIMKHO ObiTb CAenaHo, Kakme KoppeKkTupyllme OEeNCTBUS U B
Kakoe Bpemsi He06x04MMO NPOU3BECTM, YTOObI AOCTUYb NOCTABMEHHbIX LIENew;

— norn4eckn obOCHOBaAHHOW AEKOMMNO3NLMK FMaBHOW Lenu Ha uenu 6onee HWU3KOro YPOBHS - MOCTPOEHWE
«aepesa ueneny;

— co3faHusa Tak HasbiBaemow [leknapaumm — [OKYMEHTa, coAepXallero CUcTeMy WHAMBUAYaNbHLIX WK
KONNeKTUBHbIX Lenen pabotHmkoB CC3;

— cornacoBaHusi fepeBa Lernen ¢ CUCTEMOW yNpaBeHus;

— MCnomnb30BaHuS Lener 6onee HU3KOr0 YPOBHS Kak UCXOOHOW MO3WNLMM N OCHOBbI BCEX MOCMeayHLLMX
yrnpaBneH4YecKux BO3eNCTBUN;

— noABeAEeHNst UTOroB AeATeNbHOCTN PabOTHUKOB B CUCTEME YNpaBfeHns Mo Lensam.

[Jeknapauns no3BonseT onpefennTb KOHKPETHbIX MWL, OTBETCTBEHHBIX 3a TO UMW MHOE Aerno; 06s3aHHOCTU
Ka)Kgoro MX HUX B MpOLIECCe peanus3auum NoCTaBMEeHHbIX 3a4ay; YCUnUTb CBSI3b Mexay ouumanbHbIMU U NTIMYHBIMU
uensimu; co3aaTtb HEOOXOAMMYIO OCHOBY AF1S NEPCOHUMULMPOBAHHOIO MOParibHOMO M MatepuanbHOro NooLpeHns B
COOTBETCTBMM C TEM BKINaAoOM B obLlee [eno, KOTOpbI Kaxabli npegnonaraeT BHeCTW. [onoxeHus, onpegensiemble
B [leknapaunun, HaxoOaT CBOE OTpaXeHWEe B KOHKPETHOM NilaHe AeNCTBUIA Mo KaXxayto Lernb (CPOKU, NPOMEXYTOYHbIE
W KOHEYHble pe3ynbTaTbl, pecypchbl), B KOTOPOM onpedensieTcs Takke cdepa OTBETCTBEHHOCTM YNpaBMsOLLErO.
Cuctema nHamMBuayasnbHbIX, B OTIMYUM OT MAHOBLIX Lernen, ABnseTca CTabunbHOW 1 NOABWXHON OOHOBPEMEHHO,
onpefensieTcs C y4yeToM [OOMMKHOCTHbIX 00A3aHHOCTENM WM NIMYHOrO MoTeHumana kaxgoro. PopmynvpoBka uenen
[eknapauun conpsixeHa ¢ paaoM TPyAHOCTEN:

1. OnHa TpebyeT Becbma 6OMbLIOW MNOArOTOBUTENBHOW paboTbl U COOTBETCTBEHHO HeMmanbix 3aTpaT
BPEMEHU, a Horaa v CpeacTs;

2. lpeyBenuuvMBaeT ponb KOMMYECTBEHHbLIX MOKasaTenen, MnopoXAaeT MyTaHuuy NPy Hanmuuum ux
6onbLIOro Yncna, XoTs He BCe Lienu MOryT ObiTb BbIpaXXeHbl KONIMYECTBEHHO;

3. [Jeknapaums MOXeT He COOTBETCTBOBATb peanbHOCTW, MO0 B Hee BKMYMNU Mpexae BCero
«KpacuBble», rnobanbHble, NPeCTUXHbIE, @ HEe BaXHble Lenu; Lienu, CBs3aHHble C NpeoforieHMeM MoMeX, BMECTO
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OPVEHTMPOBAHHbIX Ha MOWCK AOMOMHUTENbHbBIX BO3MOXHOCTEW; LieNK, CBsA3aHHble C pelleHne npobnem, nexalimx Ha
MOBEPXHOCTU, N UTHOPUPYIOLLME HEABHbIE, KOTOPbIE MOTYT MMETb AN OpraHn3aLmnmn NEPCneKTUBHOE 3HAYEHNeE.

K nonoxuvTenbHbIM CTOPOHaM LieneBoro ynpasreHust crieayeT OTHECTU:

— yrfydlWeHne ynpaBneHus, MOCKOMbKY MOSBNSETCS BO3MOXHOCTb AE€TarbHO KOHKPETU3MPOBaTb LEnu u
3afayu Ans Bcex 3BeHbEB U YPOBHEW;

— NOSIBMNEHNE BO3MOXXHOCTM BbIpaboTkun achhekTMBHBLIX METOAOB KOHTPOMS M YNpOLLaeTCa cam KOHTPOIb;

— MO3BOMSAET OLUEHUTb BEPOSATHOCTb OOCTMXKEHUS HU3LIMX, TaK W BbICLUMX Lienew, NCXoas U3 UMEIOLUXCS
pecypcos;

— MO3BOMSET YyCTaHOBUTL NPUOPUTET Lienew;

— yBA3Ky paboTbl nepcoHanma €O cTpaTerMyeckMm mMnaHupoBaHWEM W AaeT BO3MOXHOCTb ObICTpo
pearnpoBaTb Ha U3MEHEHWE BHELLHEN cpeabl, MO3BoNnseT paboTHMKY TOYHO 3HAaTb, YTO OT HEro XAyT.

HepocTtaTkamu LeneBoro ynpaBneHns cyMtTaeTcs NosiBNeHWe YyBCTBa CTpaxa y nepcoHana unm oTaernbHbIX
NMYHOCTEN MO MPUYMHE HEe [OCTWKEHMS YCTaAHOBIMEHHbIX Liernew, «nepeckakmBaHvuey YrnpaBnsowmux ¢ MecTta Ha
MeCTO, YTO BbI3bIBAET HE CTABUINBHOCTb, UCMOMNb30BaHME TOMBbKO KONMYECTBEHHBIX KpuTepueB. Lienbio npoBegeHHbIX
uccrnegoBaHui SBNANOCH MoBbIWeHWe kKavecTBa ynpasneHuss CC3 nytem pa3paboTku CTPyKTypbl U chunocodmm
LileneBoro ynpasreHust Ha OCHOBE APEBOBUAHOIO Pa3oMKHYTOro rpada, KOTOpbIA HE MMEEeT LMKIIOB, T.€. 3aMKHYTbIX
uenen. Ob6obweHne dwunocodpun n npobnem ynpaeneHuns no uensm CC3 onpegeneHa u peleHa npobnema
OKyCcMpOBaHMS KIloueBbIX (OYHKUMI AepeBa uenu. 3T1a npobnemMa BaxkHa C OBYX TOYEK 3PEHUs: OrnepaTuBHOM, B
CMbICIie MOBbILEHUS 3DEKTUBHOCTM (MMeeTcs B BuAy Mpexae BCero ynyyleHuwe cuTyaumum C 3aTtpatamu);
CTpaTernyeckomn, B CMbICNE KOHLEHTpauum yCunmn Ha gaktopax, onpegensiowmx nonyyeHne npubsinu. Peys nget o
TOM, 4TOObI, BO-MEPBbIX, MOCTOSIHHO COBEPLUEHCTBOBATb KPUTUYECKME 3Tarbl TEXHOMOIMYECKOro LMKNa Co3daHus
n3genun n, Bo-BTopblx, obecrnevmBaTb COOTBETCTBNE Mexay o6bemMamu Npom3BoACTBa NPoAyKuMmn u TpeboBaHAMM
pbiHka. Bo MHormx obnactax crtaHoBUTCA BCe 6onee BaxHbIM NpeanoXeHWe KOMMMEKCHbIX CUCTEMHbBIX peLleHui.
[Mpn 3TOM KOMMMEKCHOCTb peLUeHUs 3aKka3yMku BCE Yalle XapaKTepusyloT He TOMbKO YMCTO TEeXHUYECKUMMU
napameTtpamu. Kpome HMX A1s ycnexa B NoflyYeHnn 3aka3oB Hen3bexxHo TpebytoTcs CooTBETCTBYOLME (PUHAHCOBO-
NPOV3BOACTBEHHbIE KOHLIENLMM.

PHILOSOPHY AND CONCEPTS OF THE AUTOMATIZED CONTROL OVER SHIPYARD “ZALIV”
Dorovskoy V.A., Gadeev A.V.

Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”
Kerch, Russia

Since expansion of the range of the entrepreneurial activities in late 1980s the concept of “integral
technological concern” should determine the philosophy of entrepreneurship in the shipyard “Zaliv’. The basic idea is
that the key trends in activities (as “the framework” of the shipyard) are connected with each other by integrating
functions in order to able to use benefits resulting from this. Implementation of this principal idea is the philosophy of
the general strategic aim of the shipyard. The implication is that the aspect of integration is paid special attention as
a counter-weight to the trend of decentralization of entrepreneur’s responsibility. The solution of this problem is
important because regulating conditions are closely connected with integration: additional levels of decision-making,
more expensive reporting system, additional expenses for new management functions. Let us consider the positive
effects that may be put to the scales to make the total balance favorable for the shipyard. Along with official goals or
goals-tasks included into the plans of organization, non-official goals-reference points are widespread. Control of
these processes starting from target setting and ending by their performance assessment is called target
management. The idea of the target management in the shipyard is in the common target setting by directors and
subordinate employees that guarantee their implementation. In fact, with such an approach planning is supported
with the system of individual targets, mitigating the severity of external management, and their personal
encouragement taking into account certain official duties and personal traits of employees. Such an approach is more
flexible than traditional one and provides deeper understanding of the goals of the organization and its branches by
employees and consequently better performance of their duties. It also improves interaction in the management
system, empowers employees with more authorities, enables specifying existing standards and norms of activities,
and creates conditions for more objective control and incentives for employees.

Target management of the shipyard is a particular pattern of the management process and its organizational
and practical implementation. It is characterized by governing and active influence of the management target on all its
features. The content of the target management by the shipyard is realized in the following provisions:

— analysis of the steps implemented at the given moment, determination of the desirable features of the
future result, details of what and how should be done, what corrective actions and in what time should be undertaken
in order to achieve the targets set;

— logically proved decomposition of the main target into targets of lower level — construction of the “tree of targets”;

— development of so-called Declaration — a document containing a system of individual and collective goals
for the shipyard employees;
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— agreement of the tree of goals with the management system;

— application of the lower level goals as an initial reference point and a basis for all consequent management
impacts;

— making up of the employees’ performance in the management system by their goals.

This declaration enables to determine certain persons responsible for a particular activity; responsibility of
either of them in the process of implementation of the goals set; to reinforce the connection between official and
personal goals; to create the required basis for the personal moral and material encouragements in accordance with
the contribution to the common cause. Provisions of the Declaration are embodied in the specific response plan for a
particular goal (terms, intermediate and final outputs, resources). Area of responsibility for the managers are also
covered by the Declaration. The system of the individual goals unlike the planned ones are stable and flexible at the
same time. It is determined taking into account official duties and personal potential of every employee. Wording of
the Declaration goals is associated with a number of difficulties. They are as follows:

e |t requires large preliminary operations and respectively large time expenditures and sometimes money
costs;

e |t exaggerates the role of quantitative indices, giving rise with their large number, although not all the goals
may be expressed in terms of figures;

e The Declaration may not be consistent with reality because it may comprise, first of all, “fine”, global and
prestigious but not important goals; goals, associated with passing the hindrances, instead of goals aimed at finding
extra-possibilities; only explicit goals but not implicit ones which may be promising for the company.

The positive aspects of the target management are as follows:

— it makes possible to specify goals and objectives for all links and levels in details;

— it makes possible to develop efficient methods of control and simplify the control on its own;

— it enables to assess the feasibility of achieving both lower and higher goals based on the available

resources;

— it makes possible to prioritize goals;

— it enables to coordinate the staff performance with strategic planning and response immediately to

changes in the external environment; it allows an employee to know what he/she is expected.

Drawbacks of the target management are as follows: fear of the staff or certain individuals not to achieve the
targets desired, “jumping” of managers from place to place that gives rise to non-stability, and use of quantitative
criteria. The aim of the study is to improve the quality of the shipyard management by developing structure and
philosophy of the target management based an open-end tree graph that has no cycles, i.e. closed targets. The
philosophy and problems of the management according to the targets are summarized and the way of solution for
focusing key functions of the target tree are proposed. This way is important from two-view points, namely: operative
one, in respect of increasing efficiency (it means the improvement of the situation with expenditures) and strategic
one, in respect of concentration of efforts on factors determining profits. It assumes that, firstly, the crucial stages of
technological cycle of production should be constantly improved, and secondly, correspondence between production
capacity and market demands should be provided. In many spheres, comprehensive system schemes become more
and more demanding. Moreover, clients characterize the complexity of the solution nit only by purely technical
parameters. Relevant financial and production concepts are inevitably required in order to obtain orders successfully.
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COCTOSAHUE U NEPCMNEKTUBbLI UCCNEONOBAHUN MO MAPUKYINbTYPE MOJNMIOCKOB
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2HOHbII Hay4HO-UCCneaoBaTenbCKnii MUHCTUTYT MOPCKOIo pbIBHOro X03sIMCTBa U okeaHorpaduu, r. Kepub, Poccus

B poknage paccMOTpeHO COBPeMEHHOE COCTOSIHME WM MepcnekTuBbl pas3BuTUsi paboT Mo MapuKynbType
MOJITOCKOB (KOHXMOKYNbType). MNoka3aHo, 4To B yCNoBusAxX ctabunmnsaumm MMpoBoro BbifioBa Ha ypoBHe 90-95 MrnH T
pocT Aobblun rnapobMOHTOB OCYLLECTBSETCS, B OCHOBHOM, 3a CHET yBeNnnyeHns o6beMoB BblpalliMBaHUS BOOHbIX
XMBbIX OOBEKTOB B YCMNOBWUSX akBaKynbTypbl. [10 MMelowWmUMca AaHHbIM MPOAYKUMS akBaKynbTypbl B HacTosLiee
BpemMs gocturna 70 MiH T 1 B 6nvkanwee BpeMs cpaBHsieTcsl ¢ 4obblvert BoAHbIX Bropecypcos. B 3HaunTensHom
Mepe 3TO CBA3aHO KakK C pa3BedeHueM 1 BbipalyBaHMeM BOAOPOCIEN, pakoobpasHbIX 1 pbib, Tak U B 3HAYUTENbHOW
CTeneHn ¢ KynbTUBUPOBaAHWEM MOPCKMUX MOJITHOCKOB.

Moka3aHo, YTO B HacTosiee Bpemsi MaclTabbl BblpaliyBaHUsi MOSSTIOCKOB €XErogHo COCTaBMSIHOT OKOMO
15-20 MAH T ¥ Cbipbe, MOMyYEHHOE W3 MOMMIOCKOB, HE TOMbKO LUMPOKO MCMONb3YTCSH B MULLY 4YernoBeka M
CEeNbCKOXO3ANCTBEHHBIX XMBOTHbIX, HO M ONS NOMy4YeHUs MpenapaToB MpW fevYeHun pasnuuHbix 3aboneBaHun —
neyveHn, CepaeyHO-CocyanCTon cucTembl, guabeta, nyyeBow GomnesHw, komnnekca 3abonesBaHU aHTUBMPYCHOTO
xapaktepa. MapuKynbTypa MOMMIOCKOB UrpaeT BaxHyl pornb B Guomenuopauun wenbdoBOA 30HbI, NO3BONseT
CHM3WUTb YpPOBEHb €e 3BTpPOodMKaLMM, OCYLLECTBUTbL KOHLEHTPUPOBAHUE TOKCUYHBLIX COEAMHEHWNN U CnocobCcTBOBaTh
yBEMUYEHUI0 CamMOOYMLLAIOLLEro NOoTeHUMana akBaTopuii, NogBepPXXeHHbIX aHTPOMOreHHOMY Bo3aencTBuio. MeToapl
KOHXMOKYNbTYpbl CMOCOOHbI OKkasaTb Oonbllyld MOMOLWL B peanusauuym NpUpoaoOXPaHHbIX MEPONPUATUA —
nogaepXaHuio HeobxoaMMOro ypoBHSA BuopasHoobpasnst M COXpaHEHWI0 PedKUX U MCYe3arowmnx BUOOB MOPCKUX
rmapobroHToB. HeobxoamMmo noayepkHyTb 0coboe 3Ha4YeHe MapyKynbTypbl MOMITHOCKOB B COLMArbHO-9KOHOMUYECKOM
nrnaHe — OHa MO3BOMMT obecneunTb 3aHATOCTb HAceneHusi, XuByLero y nobepexbs MOpen U TeM CamblM CHU3UTb
CouManbHYyl0 HamnpshKeHHOCTb Ha pblHKe Tpyda. [1pobrembl KOHXMOKYNbTypbl BECbMa MHOFOrpaHHbl, NMO3TOMYy B
HacTosiLLEeM COOBLLEHNN Mbl OCTAHOBMMCS HA HEKOTOPbIX BOMPOCax BMOTEXHONOrMN KynbTUBMPOBAHWUSA MOMIOCKOB.

PaccMoTpeHbl BaxHeWlwwMne 3BeHbs OUOTEXHONOrUA, CBA3aHHbIX C KyNbTMBMPOBAHWEM MOJSMIOCKOB —
NosnyyYeHne MOmoau C MUCMONb30BaHWEM WHTEHCUBHBLIX GMOTEXHOMOMMI, CBA3aHHbIE C YMpaBeHWeM WX NOMOBbIMU
UMKNamMm u paHHUMK CTaausiMW OHTOreHesa. B HacTosliee BpeMsi yyeHble pasHbiX CTpaH nony4yaroT BecbMa
nepcnekTMBHbIE pesynbTaTbl MO WMHAYKLUMM CO3pEeBaHUs U HepecTa Npou3BOAWTENEN, BbIPALLMBAHWIO FIMYMHOK,
YCKOPEeHMo MeTamopdo3a, YBENNYEHNIO BbPKMBAaEMOCTW MOMOAM B paHHeM oHToreHese. Kpome Toro, ykasaHHoe
HanpaenexHue paboT CTMMyNMPOBano pPasBUTUE FEHETUKO-CENEKLMOHHBbIX WCCNefoBaHWiA, NOyYeHNEM HOBbIX pac
MOMIOCKOB, YCTOMYMBBIX K pasnuyHoro poga 3aboneBaHusaM, obnagarolwmx MOBbLILLEHHOW CKOPOCTBIO poCTa,
BbICOKUM COAepXaHuem msca v ap.

MokasaHa BaXKHOCTb U3y4eHUs1 HAaNPaBNEHHOCTM N MHTEHCYBHOCTW NMOTOKOB BELLECTBA W SHEPrn B 3KOCKUCTEME.
Moka3aHo, 4TO NpeBbIlleHne MacTaboB KyNbTUBMPOBaHUS aCCUMMUITISILMOHHOW €MKOCTU SKOCUCTEMbI MOXET NPUBECTU
K BTOPMYHOMY 3arpsi3HEHUIO U HapYLUUTb CMOXMUBLLEECS 3KONOrMYeckoe paBHOBECUE W MPUMBECTU K ee CTPYKTYPHON
nepecTpoiike akocucteM. B cBAsM ¢ 3TMM ogHWMM M3 Havbonee nepcneKkTUBHBIX NyTEn pelueHns 3TON npobrnembl
ABNAETCH yBeNnMYeHne AnvHbI NULLEBbIX Lener B BOAOEME, a UMEHHO BBEAEHWE OOMOMHUTENbHBIX BUOOB, CMOCOOHbIX
yTUNu3vpoBaTb M30bITOYHOE, HEWCMNoNb30BaHHOE OpraHMyeckoe BeLeCTBO, T.e. OCYLWeCTBMATb COBMECTHOe
BblpalyBaHNe pasHbIX MMMAPOOMOHTOB B MOMUKYNbTYpe, M MOKasaHbl Oonblune MNepcrnekTMBbl 3TOr0 HanmpaBreHus.
BbisiBneHa Bbicokast 3hEKTMBHOCTL COBMECTHOTO KyNbTMBMPOBAHWSA MOJITHOCKOB M BOAOPOCHEN, MeTabonmnTbl KOTOPbIX
B3aVMHO CTUMYMUPYIOT POCT M PasBUTUE ITUX OPraHM3MOB, @ TakKke COBMECTHOTO BbIpalLMBaHWA MUOUA U pbIb-
6eHTOodaros, rae nocrnegHve NCNonb3yT SMMMUHMPOBAHHBIX B XOA4€ BbIPaLLyBaHNA MOIIIOCKOB B KQYECTBE MULLM.

B mapukynbType MonmnockoB 6onbluoe 3HaveHue npubpenu reHeTUKo-CenekuMOoHHble WCCreaoBaHus,
HanpaeBneHHble Ha POPMUPOBAHNE BbLICOKOMPOAYKTUBHBLIX MaTOYHbIX CTaf, MOMnyyYeHus TpuUnnovMaos, obragarLmx
MOBbILLEHHOW CKOPOCTbIO pocTa. BbisiBNEHbl reHHble NTOKYCbl, OTBETCTBEHHbIE 38 MMMYHHbIE PeakLun opraHnsma, 4to
no3sonuTt addeKkTMBHO BOPOTLCA C BakTepnanbHLIMU N BUPYCHLIMU MHADEKLMSAMM U Ap.

K npobrieme aHTPOMOreHHOro BO34ENCTBMA TECHO NpuMmblkaeT npobrnema npodunakTmkm nm 6opbbbl C
NPOTO30/HbIMN  BaKkTepuanbHbIMU U BUPYCHbIMKW  OONne3HsaMM MonmockoB. B yacTHocTW, 3arpsisHeHune Bof
npoAaykTamyv COBCTBEHHOrO MeTabonmaMa U XMMUYECKUMU TOKCUKAHTaMW, YyCUnUBAET HeraTuBHbIA 3MEKT peskunx
konebaHui paga abuotudeckmx akTopos cpedbl (TemnepaTtypbl, CONEHOCTH, NPOTOYHOCTK, AeduumTa kucnopoaa u
Op.), YTO B HEKOHTPONMPYEMbIX YCIOBUAX POCTa OOBLEMOB KyrbTUBMPOBaHWS MOXET MPUBECTU K 3NM300TUSM ”
PE3KOMY CHWDKEHUIO MPOAYKTUBHOCTY KyNnbTUBUPYEMbIX MOMYNSALMUIA MOSHOCKOB.

MepcneKkTMBHBIM HanpaBreHeM Npu KyrbTUBMPOBAHMN MOMIOCKOB NMPOAOIIKAIOT OCTaBaTbCs TEXHUYECKNE
pa3paboTkn, HanpaBneHHble Ha Cco34aHMe HOBbIX KOHCTPyKumn [BTC, CHWXeHne wux MaTepuanoemKkocTy,
aBToMatTM3auMs U MexaHusauuMs  TPYOOEMKMX  MNPOLEccoB, MO3BONSAIOWME  YBEMNUYUTL  3KOHOMUYECKYIO
3P PEKTUBHOCTL KyNbTUBMPOBAHUS U CHN3UTL Ce6eCTOMMOCTb BbIPALLEHHOW NPOAYKLMMN.

Bonbluoe 3HavyeHve Ans pasBUTMS MapuyKynbTypbl MOMIIOCKOB UMeET 3akoHogaTenbHas 6a3a, cBsidaHHasi ¢
NPUHATUEM NakeTa HOPMAaTMBHO-MPABOBbLIX AOKYMEHTOB, PEernaMeHTUPYIOLWNX MapuKyibTypHYIO AeSTenbHOCTb, a
TaKkKe psg 3akoHoAaTemNbHbIX akTOB U NPOrpamMM, HarnpaseHHbIX Ha CTUMYNUPOBAaHUE Pa3BUTUS akBaKymnbTypbl.
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The paper reviews the state-of-art and prospects for development marine aquaculture of shellfish
(conchoculture). It was shown that under the conditions of stabilization of the world catch at the level of 90-95 min
tons, the increased harvesting of aquatic organisms takes place on the account of increased farming of aquatic living
resources in aquaculture. According to the available data, the aquaculture output reaches 70 min tons at present and
will become equal to capture of aquatic bioresources in the nearest future. To the largest extent, it is associated both
with farming of algae, crustaceans, fish and marine shellfish.

It was demonstrated that at present scale of shellfish farming annually make up about 15-20 min tons. Raw
shellfish is not only used for human food and feeds for agricultural animals but also for medicinal preparations for
treatment of liver, cardiovascular system, diabetes, X-ray sickness and virus diseases. Shellfish marine aquaculture
plays an important role in the biological melioration of the shelf zone, makes possible to reduce the level of
eutrophication and toxic compounds, to contribute to self-cleaning potential of the water areas subject to human
impact. Methods of conchoculture are capable to assist greatly in nature protection, i.e. in maintenance the desired
level of biological diversity and in conservation of rare and extinct aquatic species. Value of mollusk marine
aquaculture should be stressed particularly in social and economic aspect. Mollusk aquaculture enables providing the
employment of the population in the coastal zone and reducing certain tightness at the labour market. The problems
of mollusk aquaculture are rather versatile; therefore, the authors reveal only some problems of biotechnology for
mollusk farming.

The most important elements of biotechnologies of mollusk farming are reviewed, namely: production of
juveniles by intensive technologies. These technologies are based on control of sex cycles and early stages of
ontogenesis. At present scientists from many countries, obtain rather promising results concerning induction of
maturation and spawning of breeding stock, larvae farming, and acceleration of the metamorphosis, increased
survival rate of juveniles at early ontogenesis. Moreover, this trend in activities stimulated growth of genetic and
selection research, obtaining of new races of mollusks resistant to various diseases, growing intensively, having high
flesh content, etc.

The importance of research of direction and intensity of flows of substance and energy in the ecosystem was
demonstrated. It was shown that scales of farming exceeding assimilation capacity might result in secondary contamination
and to destroy the existing environmental balance and give rise to the structural rearrangement of ecosystems. In this
connection, the prospective ways of solution for this problem is to enlarge food chains in the water body, namely
introduction of additional species capable to utilize abundant underused organic substance, i.e. to farm various aquatic
organisms at the same time in polyculture. Great opportunities of this trend are also revealed. The high efficiency of
common farming of mollusks and algae is made clear. Their metabolites mutually stimulate the growth of these organisms.
Common farming of mussels and benthos-eating fish do the same, the latter ones consuming mollusks eliminating in the
process of growth for feeding.

Mollusk marine aquaculture pays great attention to genetic and selection research aimed at formation of
highly productive breeding stocks, production of gene triploids with increased growth rate. There have been revealed
gene locuses responsible for immune responses of the organism. That enables fighting efficiently with bacterial and
viral infections, etc.

The problem of human impact is closely connected with the problem of mollusk protozoa bacterial and viral
infections prevention and control. In particular, contamination of waters with products of their own metabolism and
chemical toxicants aggravates the negative affect of swings of a number of the environmental non-biological factors
(temperature, salinity, flowage, oxygen starvation, etc.). Under uncontrollable conditions of farming production, this
may result in epizootic diseases and harp reduction in productive efficiency of mollusks populations.

Promising trends in mollusk farming are technical inventions aimed at new designs, reduction in their
materials consumption, automatization and mechanization of labour-intensive processes. These inventions will
increase economic intensity of farming and reduce self-cost of the products farmed.

Legislative framework is of great importance for mollusks farming. It is associated with adoption a number of
laws regulating marine farming activities as well as a set of regulatory acts and programs aimed at stimulating of
aquaculture growth.
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ABYCTBOPYATOIO MOJITKOCKA MYA ARENARIA, AKKTUMATU3UPOBAHHOIO B HEPHOM MOPE
XKasopoHkosa A. M.

®Irb0OY BO KepyeHckuin rocyaapCTBEHHbI MOPCKOW TEXHOMOrMYECKUA YyHUBepcuTeT, . Kepub, Poccns
e-mail: ann4356@yandex.ru

MecuyaHasa pakywka — musa (Mya arenaria, L., 1758) siBnsetca ogHuM n3 Hanbonee M3BECTHbIX BUAOB
MOJJTIIOCKOB, LUMPOKO PacnpOCTPaHEHHbIX B NMUTOPAnbHOM 30He ATnaHTuveckoro u Tuxoro okeaHoB [1, 2]. B
pesynbTaTe ayToakknumaTtmsauum 3ToT Monmtock B 1966 r. 6bin BnepBble 06HapyXeH B ceBepo-3anafHon YyacTu
YepHoro mops y 6eperoe Opgeccol [3]. 3a cpaBHUTENbHO KOPOTKOE BPeMs BWA LUMPOKO PacrnpoCTpaHWmicst B
npmbpexHON 30He ceBepo-3anagHon 4Yactn YepHoro mops. Mus 6eina obHapyxeHa y nobepexbsa Kpbima, nocne
yero 4yepe3 KepueHckuin nponuB oHa npoHukna B A30Bckoe Mope, rae obpasoBana AOCTATOYHO KpYyMHble
NPOMBbICIIOBbIE CKOMNeHns [4].

Bbicokasi CKOpPOCTb pa3MHOXeHMUs, BbICTPbIA POCT, nerkas NpUcnocobnsaemMocTb K HOBbIM YCMOBUAM, a
Takke MpeBOCXOAHble BKYyCOBble KayecTBa [fenawT Muilo yAaoOHbIM 0OBbEeKTOM Ans MPOMbILUNEHHOro
BblpalimBaHus B ycrioBusix AsoBo-YepHomopckoro b6acceiiHa [1].

Mpu n3yvyeHnn MOMNMIOCKOB B HACTOsiLiee BPEMS LUMPOKO MCNoNb3yeTcsi 6anaHCOBO-3IHEPreTU4ecKui
noaxod, wuccrnegywowuin nytm un 3ddEKTUBHOCTL TpaHcdopmauun BewecTBa W 3HEPruM B PasnnyHbIX
6uonornyecknx cucrtemax. oaTomy npegctaBnsieT onpefeneHHbIi MHTEpec uccnegoBaHWe COOTHOLIEHMS
MUHEpanbHON U OpraHu4yeckon pakumMm pakoBUH MUK, MOCKOSMbKY 9HEProéMKOCTb PakoBWMH ABYCTBOPYATbIX
MOIITIOCKOB MOXEeT AOCTUraTb NOYTU NOMOBUHbBI SHEPreTUYECKYI0 IKBMBANEHTa Macchl Lienoro monntocka [5].

Matepunan cobupanu B 2015 r. B KepyeHckom nponuee, npu coneHoct 10—-14%o. CobpaHHbIX MONMNIOCKOB
€CTeCTBEHHbIX MonynsAuui nogseprany 6uonormyeckomy aHanusy. CTBOPKM M3MepsAnv C NOMOLLBIO LUTaHreHLMPKYIs
no Tpem nokasatenam: gnuHa (L, mm), Bbicota (H, MM), M BbINyKNOCTb (TOMWMHA wnu wupuHa — D, mm).
OpHOBPEMEHHO C 3TVM, C MOMOLLbIO 3MIEKTPOHHBIX BECOB onpeaensnm obuyto maccy pakosuHbl (W) n maccel npason
1 nesoun cTBOpkN oTAENBHO (Wip M Wies.).

[na npoBefeHuss MCCnefoBaHU OPraHOMWHEPAanbHOrO COCTaBa PaKOBWH MCMOMNb3oBanu CTBOPkM 39
MOJFIOCKOB MWW Pas3fNyYHOro pa3mepa u BospacTta. CTBOpKM 0301511 B MydenbHON neyn No CTaHAapTHON MeTOAMKe
[6], mpn Temnepatype 550°C, Tak kak npu TemnepaTtypax csbilwe 550°C HeKkoTOpble COMu, BXOAsLIME B COCTaB
MWHepanbHOW pakuuM Tena BOOHbIX OPraHW3MOB, HAYMHAIOT MHTEHCMBHO pasnaratbCs. 3a CYeT 9TOro BenuuuHa
MUHEpParnbHOro ocTtaTka MOXeT CHU3NTbCA 00 44%. MNpokanMBaHMe KaXaow CTBOPKW ONMITOCh B TeYeHWe 6 4acos.
YaenbHyto maccy 3ombl (W, %) Bblumncnsnace no dopmyne:

M = S

rae Wy — macca nycroro turns, r, Wy — macca turns ¢ 3onon, r, W — HaBecka uccrnegyemoro obpasua, T.
Oprannyeckoe BewectBo (Wor) onpegensnu no pasHuue cyxon maccbl HaBecku (W) 3a BblMETOM MUHEparbHOMN
dpakumn (W).

AHanus nony4eHHbIX OaHHbIX Mokasan, 4To y ocoben Mum ¢ maccon npason cteopku 0,38 go 17,92 r
cogepxaHue 3o0nbl BapbupoBano B npegenax 91,03-98,77%, B cpegHem coctaBnsas 95,34%. B 1o xe Bpewms
KOHLEHTpaLns OpraHM4eckoro BellecTBa B CTBOpKax B cpegHeM coctasnsna 4,66%, npu pasbpoce 3HaveHui B
npegenax 1,23-8,97% (pwuc. 1).

CopepxaHvne MYHepanbHOro BeLecTBa U OPraHNYeckoro BELLEeCTBa B NIEBOV CTBOPKE HEMHOIO NpeBbIlaeT
KOHLeHTpauuio B npaBon cTBopke. Y ocoben mum ¢ maccom nesow cteopkum 0,38 po 18,63 r cogepxaHue
MUHepanbHbIX BewecTB BapbupoBano B npegenax 90,1-98,18%, B cpegHem coctaenss 95,14 %. B cBoto ovepeab,
9TO OTpa3nnoCb Ha KOHLEHTpauMnm OpraHM4yeckoro BellecTBa B MNepPUOCTpakyme (HapyXHOM TOHKOM Ccrioe,
COCTOSILLIEM UCKIOYMTENBHO U3 Benka — KOHXMOoNMHA), KOTOPOE B NIEBOV pakoBMHE B cpegHeM cocTaBuno 4,86%, npu
pasbpoce 3HauyeHul B npegdenax 1,82-9,9 % (puc. 2).

Takum o6pa3om, cogepxaHme OpraHMYeckoro BellecTBa B MPaBovi CTBOPKE PaKOBWHbI B cpegHeM Gbino Ha
0,2 % Bbilwe, YeM B neBow cTBOpKe. Kakoro-nnbo aaxe cnabo BbipaXeHHOro TpeHaa ¢ yBennyeHnem mMacchl Tena He
BbISIBIIEHO.
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Puc. 2. CooTHoLIeHMe copepKaHUsi MUHeparnbHOM (pakuM U OpraHNYecKoro BelecTBa B NIeBOW CTBOPKe
MOSJIoCKa MUK
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Sand shell - mya (Mya arenaria, L., 1758) is one of the most well-known species of mollusks, which are
widespread in the littoral zone of the Atlantic and Pacific oceans [1, 2]. For the first time this mollusk was discovered
in 1966 in the northwestern Black Sea off the coast of Odessa as a result of the autoacclimatization [3]. In a relatively
short time, this species is widespread in the coastal area of the northwestern Black Sea. Mya was discovered off the
coast of the Crimea, and then across the Kerch Strait, it has penetrated into the Sea of Azov, where large commercial
concentrations were formed [4].

The high rate of reproduction, rapid growth, easy adaptability to new conditions , as well as excellent taste
qualities make mya a convenient object for commercial cultivation in the conditions of the Azov-Black Sea basin [1].

Currently when studying mollusks widely used balance-energy approach explores ways and the efficiency of
conversion of energy and matter in various biological systems. It is therefore of particular interest to investigate the
ratio of mineral and organic fractions shells mya since the energy intensity of the shells of bivalves can reach nearly
half the energy equivalent of the mass of a mollusk [5].

The material was sampled in 2015 in the Kerch Strait, at salinity of 10-14%.. Molluscs collected from natural
populations were subject to biological analysis. Valves measured with a caliper on three indices: the length (L, mm),
height (H, mm), and the convexity (thickness or width — D, mm). At the same time , by means of electronic scales the
total weight of the shell (W) and the mass of the left and right valves separately (W right and W left) were determined.

For studies of organic and mineral ratio of shells 39 valves of mollusks mya of different sizes and ages were
used. Valves were ashed in a muffle furnace by standard methods [6], at a temperature of 550°C, because at
temperatures above 550°C certain salts, being a part of the mineral fraction of the body of aquatic organisms, begin
to decompose rapidly. Due to this, the quantity of mineral residue can be reduced to 44%. Calcination of each valve
lasted for 6 hours. The specific mass of ash (W, %) was calculated using the formula:

e = Daa-igiae
g = T ’

where W1 — weight of the empty crucible, g; W, — weight of crucible with ash, g; W — weighed test sample, g.
Organic matter (W) was determined by the difference between the dry sample weight (W,) and mineral fraction (Wny).

Analysis of the data showed that individuals mya, with a mass of right wing 0.38 to 17.92, the ash content
varied in the range 91.03-98.77%, with an average of 95.34%. At the same time, the concentration of organic matter
in the valves averaged 4,66% with a range of values in the range of 1.23-8.97% (Fig. 1).

The content of minerals and organic matter in the left valves is slightly higher than the concentration in the
right valves. In individuals mission, with a mass of left valve 0.38 to 18.63, the mineral content varied in the range of
90.1-98.18%, with an average of 95.14%. This in affected the concentration of organic matter in periostracum (thin
outer layer composed solely of the protein - conchiolin) which averaged 4.86%, with a range of values in the range
1.82-9.9% (Fig. 2).
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Fig. 1. The ratio of the content of the mineral fraction and organic matter in the right valve of the mollusk mya
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Fig. 2. The ratio of the content of the mineral fraction and organic matter in the left valve of the mollusk mya

Thus, the content of organic matter in the right valve in average was 0.2% higher than the left valve. Any
even poorly expressed trend with an increase in body weight were found.
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OCHOBHbIe HanpaBneHUs 3Konorusauum pbiIoHoO NpombilieHHocTU A3oBo-YepHoMopcKoro 6acceiHa
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HeobxoomMMocTb BCceoObEMNIOLEN [robGanbHOM 3SKOMOrM3auun  aHTPOMOreHHOr0  BIIMSIHUS  HACTOJIbKO
OYeBMAHa, YTO C Hel CBS3bIBAETCS YCTONUYMBOE pas3BuTUEe 3eMHON LMBUNU3aLIMN.

Wcnonb3oBaHne 4YenoBekoM OWMOMOrMYecKMx PecypcoB B CBOEW OCHOBE W MO CBOMM MpuUHLUMNAM
aHTUaKonorn4Ho. Noatomy, rosopsi 06 akonorn3auuy pbIGHOro X035MCTBA, credyeT YeTKo MOHUMaTb, YTO peyb naeT
O pauMoHarnbHOW 3KcrnyaTauMm BOAHON 3KOCUCTEMBI, MPY KOTOPON Bropecypchl OCTalOTCH CaMOBO30OHOBAEMbIMM.

CoBpeMEHHBIN  KPU3UC MUPOBOrO MPOMbILLIIEHHOrO pPbIOONOBCTBA BO3HUK Ha OCHOBE MPOTUBOpPEYMS
9KCTEHCMBHOTIO yBenuyeHns o6bemMoB BbINoBa BoAHbIX Gronornyecknx pecypcos (BBP) n gerpagauum okpyxatoLen
cpefabl, CBA3aHHON C HapyLUEHWEM 9KONOrMYeCckoro paBHOBECUSA B OCHOBHbLIX PbIGOMPOMBICIIOBLIX paioHaXx.

B YepHom mope k Havany 90-x rofgoB Npom30Lwno 3Ha4YMTENbLHOE M3MEHEHME CTPYKTYPbl U KayecTBa PblOHbIX
ynosoB. CokpaTunacb AONsS LUEHHbIX BMAOB, BO3pocna aons wnpota (¢ 16,4% B 1950-x rr. oo 86,5% B 1990-x IT.).
M3meHeHns B akocucTeme A30BCKOrO MOPS MPUBENMW K KaTacTpoduyeckoMy MageHuo 3anacoB MPOMbICIIOBLIX Pbib;
pbIGONPOAYKTUBHOCTL MOps cHu3unack ¢ 80 fo 6 kr/ra [1-3].

HecmoTpsa Ha To, YTO mpouecchbl gerpagaunm A30BCKOTO U YepHoro Mopen, No MHEHWIO CreuManncTos,
ABMSATCS HEOOpPaTUMbIMU, IKONOrMYECKUA MOHUTOPUHT, KOTOPbIA OCYLLECTBASETCA B MOCliefHWe rofbl, ykasbiBaeTt
Ha 3aMeTHOe YNy4lleHMe COCTOSIHWUS OTAEMbHbIX KOMMOHEHTOB €ro 3KOCMCTEMbl, YTO MO3BONSIET HagesaTbCs Ha
nosbiweHne 61o- 1 pelIbonpoayKTMBHOCTY A30BO-YepHOMOPCKMX akocucTem [4].

B aTnx ycnosusix, C y4eTOM NepcrnekTnB pa3BuThS pbiIOHOro X03AWCTBa, pOCTa UHBECTMLMIA Ha Gnvxkanwne
TpU roga npeacraBnsaeTcd HeobxooumbiM OMpedenvTb OCHOBHblE HampaBneHWs 3JKonormsauum oTpacnu no
OCHOBHbIM €€ CTPYKTYPHbIM Briokam.

1. NpoBegeHve cneunanampoBaHHbIX 3KOCUCTEMHbIX UCCNEAOBAHNIN 1 MOHUTOPUHI BMONOrMYecknx pecypcos
C uernblto:

— MOHMMAaHUSI 3KOMOTUN JKCMNyaTUPYEeMbIX MOPCKMX 3KOCUCTEM W 3KOnorun AoGbiBaeMbIX BUOOB MOPCKMX
Guopecypcos;

— pearnbHOW OLLeHKOM 3anaca 1 ero AMHamuKu;

— COXpaHeHVs1 ONnTMMAarbHbIX MPOMOPUMI TPOMUYECKMX 3BEHbLEB B 3KOCUCTEME MyTEM perynvpoBaHus
n3biMaeMbIx 6MomMacc Ha pa3nnyHbIX TPOPUYECKMX YPOBHSIX;

— MMHUMMW3ALMM NPOMBICIIOBON U XO3ANCTBEHHOW AEATenbHOCTU AobbiBatoliero ¢nota npu CoxpaHeHuu
(vnn  yBenuyeHnn) o6bLEMOB BbIfIOBA 3@ CYET BHEAPEHUS TEXHOMOrMW OMnepaTMBHOIO MPOrHO3MPOBaHMSA
pacnpegeneHns 1 noBegeHns MPOMbICIOBLIX CKOMMEHWA.

BaXHbIM 311€EMEHTOM KOMMMEKCHOr0 MOHWTOPUHIa pPblBGONPOMBICIOBBIX 3KOocMcTeM A30BCKOro M YepHoro
Mopel saBnsieTcs paboTa Hay4HO-MccnegoBaTenbCckoro dnota.

2. PaunoHansHoe 06HOBMNeHne pbibonpomMbIiciioBoro chnoTa 1 opyauii noea [5, 6].

HeobxogmMmbl  MpoMmbICrOBblIE  Cyda, OTBevallye  COBpeMEeHHbIM  TpeboBaHMsAM,  OCHALLEHHble
BbICOKOMPON3BOAUTENBHLIMY ~ OPyANSMM  NOBa,  3Heprocbeperawlwymy  ABUraTensMu, HOBOW  3NEKTPOHHOW
HaBUrauMoOHHOW M pbLIBOMONCKOBOW annapaTypon, CrnocobHble addekTMBHO paboTaTb Ha JeleBbiX ob6bekTax
npombicna.

HeobxoanmMo akTvBHOE cybcuampoBaHmne pbiIBOXO3SANCTBEHHBIM OpraHu3aumsam 3aTpaT Ha ynnaTty npoLeHToB no
KpeguTam, nonyyYeHHbIM Ha MOGEePHM3aLmIo pbiboNPOMBICIIOBLIX CYA0B U Ha NpuobpeTeHne poibonepepabaTbiBatoLLero,
XONOAMINBHOIO U TEXHONOMMYECKOro Cy4oBoro obopyaoBaHust.

Ha npombicnie MWUHMMW3MpOBAaTb MMOWaAb KOHTaKTa Tpana C rPYHTOM NpU MaKCUMMarbHO BO3MOXHOM
Npou3BOAMTENBHOCTU NOBa:

— nyTeM NPMMEHEHNsI CABOEHHbIX U faXe CTPOEHHbIX Tparos;

— PEKOHCTPyVpoBaHnem 06onoYkM Tpana;

— HETPaANLMOHHOW KabenbHOM CXEMOWA.

VMcnonb3oBaTte Ha MenkoBoabe 6Gonee adhdeKTUBHLIN 3akugHou Heeod. lMpu npombicie Gbluka gparamu
MCMOMb30BaTb TEXHOMOrNI0 BO3AYLUHO-NY3bIPbKOBOW 3aBeChbl. AKTUBHO MPUMEHSATb MOOWUIbHbIE CTaBHble HEBoAa U
Marnble NOBYLLKW.

3. OnpepgeneHve n co3gaHvie oNTMManbHOTO YPOBHS MapuyKynbTypbl Ha 6accenHe.

AKTVBM3aUMS MCCNeaoBaHUs B3aVMOAEWCTBUS MapuKynbTypbl U BOAHOW 3kocuctembl. CoxpaHeHue
6uopasHoobpasvMsa U yBenuMYEeHWe YUCMEHHOCTW eCTEeCTBEHHbIX MONynsauuin 3a CcYeT MX BOCMPOM3BOACTBA.
Mcnonb3oBaHne B MapuvKynbType TEXHOMNOIUi, MO3BONAILIMX YMEHbLuaTb 3arps3HeHMe Mopckux Bog. Passutue
nonuKynbTypbl pbl6, 6U- M NOMMKYNbTYPHBIX X03AMCTB. Co3gaHne addEKTUBHBIX, MarnbiX akBaxo3sIMCTB Ha
ecTecTBeHHON kopmoBoWn 6ase. MNpMMeHeHne NCKyCCTBEHHbIX anBeNINHIOB.

4. PaclumpeHnne maclutabos pecypcocbeperatoLuelt KOMMNIEKCHOW nepepaboTKu Chipbs.

Mepexoq Kk akonormyeckn 6GesonacHbIM ManooTXOAHbIM W 6e30TXOAHBIM  TEXHOMOMMSAM, MWHUMU3VPYIOLLMM
9KOMOTMYECKUA PUCK W HeraTMBHOE BO3JENCTBME Ha OKpyxawuwyo cpedy. lNepepaboTka HegoocBaeBaeMblX
HU3KONMKBUAHBIX BEP 1 BTOPMYHOrO Chipbsi C MonyyYeHnem nuiieBbix 6enKoBbIX PblOHbIX KOHLEHTPaTOB, MULLEBbLIX 1
KOPMOBbIX rMApPONM3aToB, 3KCTPAKTOB, KOMMMEKCOB (hEePMEHTHbIX MpenapaToB, COYCOB, HOBbIX BUOOB KOHCEPBOB.
PaspaboTka ManooTxOAHbIX TEXHOMOrWW, HamnpaBMeHHbIX Ha pasBWTME MNPOU3BOACTBA MNpoAyKumn nevebHo-
npoumnakTnyeckoro HasHayeHuna [7-9].
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Main trends in ecologization of fishery industry in the Black Sea and the Sea of Azov
Panov B.N., Gubanov E.P., Bityutskaya O.E.
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“Kerch State Maritime Technological University”, Kerch, Russia
e-mail: panov_bn@mail.ru

Necessity of comprehensive global ecologization for the anthropogenic impact is so evident that it is
associated with the sustainable development of the Earth civilization.

Exploitation of biological resources by humans is not ecologically friendly at the root and by its principles.
Thus, speaking of ecologization of fisheries, one should understand that the rational exploitation of aquatic
ecosystem with recovering of bioresources is meant.

The current crisis of the world commercial fisheries emerged on the grounds of contradiction of the extensive
expansion of catches of aquatic biological resources and environmental degradation associated with violation of
ecological balance in major fishing grounds.

By early 1990s the structure and quality of fish catches had changed greatly in the Black Sea. Percentage of
valuable fish species reduced, a portion of sprat increased (from 16.4% in 1950s to 86.5% in 1990s). Changes in the
Azov Sea ecosystem resulted in catastrophic drop in commercial fish stocks, fish productivity of the sea reduced from
80 down to 6 kg/ha [1-3].

Despite the processes of degradation of the Black Sea and the Sea of Azov are irreversible, by specialists,
ecological monitoring which has been made for recent years shows significant recovery in the state of certain
components of their ecosystems. It makes possible to hope for increase in bio- and fish productivity in the Black Sea
and the Sea of Azov ecosystems [4].

Under these conditions taking into account the prospects in development of fisheries, increased investments
for the nearest three years it deems necessary to outline the major trends in ecologization of the industry into the
main structural blocks.

1. Special ecosystem research and monitoring of biological resources in order to:

— understand ecology of exploited marine ecosystems and ecology of harvested species of marine biological
resources;

— produce the actual assessment of a stock and its dynamics;

— preserve optimal proportions of trophic links in the ecosystem by means of management of the harvested
biomass at various trophic levels;

— minimize commercial and fishing activities of the fishing fleet with maintaining or increasing catches due to
implementation of operative forecasting of distribution and behavior of commercial aggregations.

Operation of the scientific research fleet is the main element in the complex monitoring of the fishing
ecosystems in the Black and Azov Seas.

2. Rational innovation of the fishing fleet and fishing gears [5, 6].

Fishing vessels meeting the modern requirements, equipped with highly productive fishing gears, energy
saving engines, new electronic and fish scouting devices, able to fish non-valuable fish species are required.

It is necessary to back interests for credits aimed at modernization of fishing vessels and for purchase fish-
processing, refrigerating and technological onboard equipment for fishing companies.

During fishing operations, it is necessary to minimize the area of the contact of trawl with the ground with
maximum possible fishing efficiency:

— by means of twin or even triple trawls;

— by reconstructing the trawl shell;

— by using non-traditional cable scheme.
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It is recommended to use more efficient throw net in shallow waters. While fishing gobies with drags it is
advised to use technology of air-bubble curtain. Mobile fixed nets and small pots should be used extensively.

3. Determination and creation of the optimal level of marine aquaculture in the water area.

Activation of research of interaction of marine aquaculture and aquatic ecosystem. Conservation of
biodiversity and increase in abundancy of the natural populations due to their reproduction. Implementation of
technologies allowing reducing the sea water pollution in the marine aquaculture. Development of polyculture of
fishes, bi- and polyfarming. Creation of efficient small aguafarms based on natural feeds. Application of artificial
upwellings.

4. Expansion of scales of resource-saving comprehensive processing of raw materials.

Transition to environmentally safe low-waste and safe-waste technologies minimizing ecological risks and negative
affect on the environment. Processing of underexploited illiquid aquatic biological resources and processed raw
materials to produce protein fish concentrated products, food and feed hydrolyzates, extracts, enzyme preparations,
sauces, new kinds of cans. Development of low-waste technologies aimed at output of theurapetic food products [7-9].
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N3yyeHne BnMsSIHUS Napas3WTOB Ha COCTOSIHWE MPOMbLICIIOBLIX BMOOB pblid nNpeacTaBnsieT HEeCOMHEHHbI
WHTEpeC Ans pblIOONOBCTBA M aKBaKynbTypbl, TaK Kak WMHBA3Ws SBMSETCA MPUYMHOM OMNacHbix 3aboneBaHui u
MaccoBoOW rMbenmn xo3sieB, CHUXKAET KAa4eCcTBO PbIGHOM NPOAYKLNW.

MHBa3us BbI3bIBaeT HapyLleHMs MeTabonmnyeckux NpoLeccoB U MOXET MPUBECTU K CEPbE3HBbIM CTPYKTYPHBIM
N (PYHKUMOHAmNbHLIM U3MEHEHUSIM B TKaHSX U OpraHax X03sieB, Pa3BUTUEM OTBETHbIX PEaKLMIA, HanpaBreHHbIX Ha
KOMMEHCaUUo napasnuTMYecKkoro BO3AEWCTBMS. AganTaumm X03sieB K MPUCYTCTBUIO MapasnTtoB obecneuymBaroTcs
3alUTHLIMW CUCTEMaMM, OEATENbHOCTb KOTOPbIX HanpaBrneHa Ha CHWDKEHWE HEraTUBHOMO BMMSIHUS U YHUYTOXEHWEe
TOKCUYHBIX MeTabonuTtos [1-3].

Cpeon napas3utoB, BbI3bIBAOWMX Cepbe3Hble 3aboneBaHus, ocoboe MeCTO 3aHuMalT HeMaToAbl.
Hematogpbl — napasutnyeckne 4epsu, KOTOpble pacnpoCTpaHeHbl MOBCEMECTHO U BCTPEYAKOTCA KakK B MO3BOHOYHbIX,
Tak U B 6eCno3BOHOYHBIX XUBOTHbIX. OTAENbHbIE BUABI SABMATCA (DOHOBBIMU Mapasntamu B CUITy CBOEWN BbICOKOM
3KONOrM4ECcKON NNacTUYHOCTM U LUMPOKON CNeLMgUYHOCTM NO OTHOLLUEHUIO K X03AuMHY. B pbibax oHM, Kak npasuno,
NOKanNU3ylTCH B XeNyake, NUIOPUYECKMX OTPOCTKaX, KULLIEYHMKE, a Takke B MOnocTu Tena. bonblioe konuyectso
HemMaTo4 MPWBOAWT K PasBUTUIO CEPbE3HbIX MAaTONIOMUIA, 3HAYUTENBHO CHWKAKLWMX Maccy M YNUTAHHOCTb PbIObI.
OcobbI MHTEpeCc npencTaBnsaAeT WU3yvyeHUe MaTOreHHOro BNuAHMSA Hematonabl Hysterothylacium aduncum Ha
OpraHn3Mbl Kak MPOMEXYTOYHbIX, TaK N OKOHYaTENbHbIX XO35€B, KONMYECTBO KOTOPbIX NCHUCIIAETCA COTHAMW BMOOB.
Tonbko B YepHOM Mope 3TOT napasut obHapyxeH y 46 BuaoB pbib [4].

OOHYM M3 MHOTOYMCIIEHHBIX X035ieB Hematodbl Hysterothylacium aduncum siBnsieTcs YepHOMOpPCKasa cTaBpuaa
Trachurus mediterraneus — NPOMBICIOBBIV OOBLEKT YepHOro Mops € BbIPXXEHHOW ONyKTyaLUMen YNCIEHHOCTU.

Llenb paboTbl 3aknoyanack B UCCneaoBaHuM BNUsSHUSA Hematoabl Hysterothylacium aduncum Ha HekoTopble
nokasaTtenu YepHoOMopcKon ctaBpuabl Trachurus mediterraneus.

Wxtnonornyeckun matepman 6ein cobpaH B Kasauben 6yxte r. Cesactonons B mae 2013 r. Buonorunyeckun
aHanu3 pblb 1 pacyeT nHaekcos nevenHn (UMM) n cenesenku (MC) npoBoamnu no obLienpuHsaTeiM MeToamkam [5]. Ons
OMOXMMMYECKMNX UCCNEeL0BaHMIN MCMOMNb30BanNu 3puTpoLUTbl KpoBWU. B aputpoumTax onpegensny akTMBHOCTb MATU
aHTUOKCMAAHTHLIX )epMeHTOB — cynepokcugaucmytasel (CO[L), kartanasel (KAT), nepokcupasbl (MEP),
rnytatnoHpeayktasel (P) wn rnytatnon-S-tpaHcdepassl (M) cornmacHo meTogam, OnMucaHHbIM - paHee  [6].
Mapasutonornyecknii aHanua ocyllecTBnsanu no obwenpuHaton metoguke [7]. Ctatuctudeckas obpaboTka
pe3ynbTaToB BbINOMIHEHA B CTaHAapTHOM nporpamme Excel. [JOCTOBEPHOCTb pasnuuunii Mexagy 3HavyeHusMu
napamMeTpoB 3apaXXeHHbIX U He3apaxkeHHbIX ocobewn oueHnBanm no t-kputeputo CTblogeHTa.

MapasuTonornyeckni aHanu3 nokasan, 4YTo craeBpuaa 3apaxeHa nuyiunHkamu IlI-1V ctagnm. MHTEeHCHBHOCTD
WHBa3uKu cocTaeuna oT 1 oo 68 napa3nToB, 3KCTEHCUBHOCTb MHBa3nUK — 72,3%, MHAEKC obunmsa — 8 ak3eMnnsipoB Ha
OfHYy 0CO0b.

B pesynbrate uccrnegoBaHuin 0GHapYy)XEHO [OOCTOBEPHOE CHWXKEHWE WHAEKCa CeneseHkn U yBenuyeHue
WHOEKCa MeYeHN Yy 3apaKeHHbIX pblb MO CPaBHEHWIO C He3apaXeHHbIMWU. Y ocobel, 3apaXeHHbIX napasutamu,
aktuBHocTb CO[, KAT, MEP u I'P 6bina 3HaunTenbHO HUXE, YeM Y He3apaXKeHHbIX (Tabn.).

Ta6nuua — Mopdodusmnonormyeckme n Guoxmyeckue napameTpbl CTaBpuabl

MokasaTens HesapaxeHHble ocobu 3apaxkeHHble ocobu
(n=13) (n=13)

WM, %o 6,57+0,5 8,57+0,48*
nC, % 0,2+0,018 0,16+0,01*
COf, yen. ep./mr Hb/mMuH 183,66+9,0 148,35+30,1
KAT, mr H,O./mr Hb/mMuH 0,2+0,06 0,09+0,015*
MEP, ont. ea./mr Hb/mMuH 20,4+0,91 11,58+1,66*
P, Hmonb HAO®H/mMr Hb/MuH 5,34+1,84 1,08+0,3*

[T, HMonb KoHbtor./mMr Hb/MuH 12,07+1,74 11,27+1,58

* — pasnununsa gocTtoBepHsbl, p < 0,05

Kak n3BecTHO, MHOEKCbl NeYeHW N ceneseHkU SIBMSATCS UHAOPMAaTMBHBIMU Mapkepamu, OTpaKatloLumu
OTBETHbIE pPeaKkLuumn opraHMama Ha HebnaronpusiTHble BO3AENCTBUS.

CeneseHka pblb SIBNSAETCH MMMYHOKOMMETEHTHBIM M KPOBETBOPHBLIM OpraHoM, yvacTByeT B obecrneveHun
MEeXaHU3MOB CPOYHOW ajanTtaumuv, BbibpacbiBasi B KPOBOTOK «AEMOHMPOBaHHbIE» apuTpoumnTbl. Mpu BO3gencTeun
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CTpeccoBbix (DaKTOpPOB 3anacbl KPOBM W3 CENe3eHKM MOCTynawT B KPOBEHOCHOE pPYCMo, MNPOUCXOAUT
obeckpoBnuBaHue U yMeHblleHne ee pasmepa [8]. CHwxkeHne UC y pbib, 3apakeHHbIX HemMatogamu, BEpPOSTHO,
006yCnoBneHo MNOBbILWEHHLIM MOCTYMMEHNEM KPOBUM W3 CEME3EHKM B KPOBEHOCHOE pycrno U YHKUMOHAsbHBIM
UCTOLLIEHNEM OpraHa B pe3ynbTaTe BOCNannTenbHOro npoLecca, BbI3BaHHOIO NPUCYTCTBUEM Napas3nToB, U yaaneHus
nx metTabonuTos.

MeyeHb ABNAETCA BaXKHENLIMM OpraHoM AeTokcukaumm. OBHapyXeHHOe HaMM yBenuMyeHne MHOeKca nevyeHn
Yy 3apaxxeHHbIX pbld MOXEeT ObiTb CneacTBMEM TOKCUYECKOro BO3L4ENCTBMS MeTabonvMToB NapasvMToB Ha OPraHunsm
X035nHa.

OaHOM M3 3alWMUTHBIX CUCTEM OpraHmsMa sIBNSIeTCs aHTUOKCUMOAHTHAas, npefoxpaHsiiollasi opraHusm OT
OKUCNUTENBbHOrO CTpecca, BbI3BaHHOro Guotnyeckumu n abnotudeckummn daktopamu. NapasuTbl, BNMaA Ha obmeH
BELLECTB  3apPaXEHHbIX Pbld, CTUMYNUPYIOT  OKUCIUTENbHBIA  CTPECC, MNPOSIBASALWUACA B YCUIEHUU
cBoboaHopaauKanbHbIX U MEPEKUCHBIX MPOLECCOB, YTO MOAYNMPYET aHTMOKCMOAHTHBIA cTatyc opraHmama [1, 3].
OOHapyxeHHOe B HalMX WCCMNEeAOBaHUAX CHWKEHWE aHTMOKCUMOAHTHOW (DEepMEHTaTUBHOM aKTUBHOCTU B
3puUTpOLUTaxX KPOBU 3apakeHHbIX ocobel, BEpPOSTHO, OOYCMOBMEHO WMHIMOUPYHOLLMM OEACTBMEM aKTUBHbLIX hOpM
KMcrnopoga, obpasylolmxcs B Makpodarax Xx03siMHa B OTBET Ha WMHBAa3Uo, a Takke BbICOKUM COAepXaHuem
MeTabonMToB NapasvToB, BbI3bIBAIOLLMX OKMCIIUTENbHbINA CTPECC.

Takum obpasom, B pesynbTate NpoBeAeHHbIX WUCCNeaoBaHW YCTAHOBIEHO, YTO HemaToAaHas WHBa3us
BbI3blBAET U3MeHeHune MOopdOMU3MONOrMYECKMX MapameTpoB U CHUMXEHWE aHTUOKCUAAHTHOW depMeHTaTUBHOW
aKTMBHOCTM KPOBW CTaBpuabl.
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THE INFLUENCE OF NEMATODE INVASION ON PARAMETERS OF BLACK SEA HORSE MACKEREL
TRACHURUS MEDITERRANEUS
Skuratovskaya E. N., Zav’yalov A. V.

A. O. Kovalevsky Institute of the Marine Biological Research RAS, Sevastopol, Russia
e-mail: skuratovskaya2007 @rambler.ru

Investigations of parasitic influence on commercial fish species present undoubted interest for fisheries and
aquiculture, as invasion is the reason of dangerous diseases, mass fish death and it lowers quality of fish products.

Invasion causes violations of metabolic processes and can result in serious structural and functional
changes in tissues and organs of hosts and development of responsive reactions, directed on indemnification of
parasitic influence. Hosts adaptations to parasites are provided by protective systems, which activity is directed to
lowering the negative influence and elimination of toxic metabolites [1-3].

Nematodes occupy the special place among parasits leaded to serious diseases. Parasitic nematodes are
worms distributed widely and met in vertebral and invertebrate animals. Some species are basic parasites because of
their high ecological plasticity and wide specificity to hosts. As a rule, they localize in fish stomach, pyloric
appendices, intestine and in abdominal cavity. Great number of parasitic nematodes lead to development of serious
pathologies, considerably decreasing fish mass and fatness. Investigation of nematode Hysterothylacium aduncum
influence on hosts presents especial interest. Number of its hosts is about hundreds species. In the Black sea
nematode Hysterothylacium aduncum has been found out in 46 fish species [4].

Black sea horse mackerel Trachurus mediterraneus is one of numerous hosts for nematode
Hysterothylacium aduncum. It is a Black sea commercial fish with expressed fluctuation of quantity.

The aim of the present study was to research the influence of nematode Hysterothylacium aduncum on
some parameters of Black sea horse mackerel Trachurus mediterraneus.
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Ichthyological material was collected in the Kazach’'ya Bay (Sevastopol) in May, 2013. The biological
analysis of fish and calculation of hepatosomatic (HSI) and spleen somatic (SSI) indices were conducted by standart
methods [5]. Red blood cells (RBC) were used for biochemical researches. Activities of five antioxidant enzymes —
superoxidismutase (SOD), catalase (CAT), peroxidase (PER), glutationreductase (GR) and glutation-S-transferase
(GST) were determined [6]. Parasitological analysis was performed according the standard methods [7]. Statistical
analysis was realized using the Student’s t-criterium.

Parasitology analysis showed that horse mackerel was infected by larvaes of Ill - IV stages. Intensity of
infection was from 1 to 68 parasits, prevalence — 72.3%, abundance — 8 parasits on one individual.

Comparative study of parameters in healthy and parasitized nematode Hysterothylacium aduncum Black sea
horse mackerel showed the increase of hepatosomatic index and decrease of spleen somatic index in infected fish.
SOD, CAT, PER, GR activities were lower in RBC of the infected fish as compared with the healthy individuals (Table).

Table — Morphophysiological and biochemical parameters of horse mackerel

MokasaTens Healthy fish Infected fish
(n=13) (n=13)

HSI, %o 6.57+0.5 8.57+0.48*
SSI, % 0.2+0.018 0.16+0.01*
SOD, arb. units/mg Hg/min 183.66+9.0 148.35+30.1
CAT, mg H,O,/mg Hg/min 0.2+0.06 0.09+0.015*
PER, opt. units/mg Hg/min 20.410.91 11.58+1.66*
GR, nmol NADH/mg Hg/min 5.34+1.84 1.08+0.3*
GST, nmol conjug./mg Hg/min 12.07+1.74 11.27+1.58

* — significant differences, p <0.05

It is known that hepatosomatic and spleen somatic indices are informing markers, reflecting responsive
reactions of organism on unfavorable factors.

Spleen is immune and blood producing organ in fish. It participates in providing the mechanisms of urgent
adaptation, throwing into blood current “deposited” erythrocytes. Under stress factors stocks of blood get from the
spleen into vessels, blood exhaustion and its size reduction take place [8]. Decrease of spleen somatic index in
infected fish, possibly, is caused by increased blood distribution from spleen into blood vessels and functional
exhaustion of this organ. It was the result of inflammatory process, caused by parasites and their metabolites.

Liver is the main organ of detoxication. Increase of hepatosomatic index in infected fish can be result of toxic
influence of parasitic metabolites.

Antioxidant system is one of the protective systems. It protects organisms against oxidative stress caused by
biotic and abiotic factors. Parasites affecting the metabolism of infected fish, stimulate oxidative stress, manifested by
increasing free radical and peroxide processes which modulate the antioxidant status [1, 3]. Decrease of antioxidant
enzyme activities in RBC of infected fish found during our investigations is possibly caused by inhibiting action of
oxygen active forms, formed in macrophages of hosts and by high content of parasitic metabolites stimulating
oxidative stress.

Thus, the results of the studies show that nematode invasion causes the changes of morphophysiological
parameters and decrease of blood antioxidant enzyme activities in horse mackerel.
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OB OPFAHU3ALIMN MOHUTOPUHIA COCTOSAHMA NONYNALUA HEKOTOPBLIX BUOOB PbIb
NMOBEPEXbA KPbIMA C MOMOLBIO NOOBOAOHbLIX OXOTHUKOB
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BospoxaeHre MeToauk MOHUTOPUHIA M OLEHKM COCTOSIHUS MOMNYMsiLUA BOAHbIX OPraHN3MOB C NPUMEHEHNEM
BM3yarbHbIX CNOCOBOB HabnogeHWs OEMOHCTPUPYET MX HE3AMEHUMOCTb W LUMPOTY MNPUMEHEHWUSI MONYyYEeHHbIX
pesynbTaToB, HayMHas C 3adavy pasBUTMS  peKpeauMoOHHOro TypuM3ama W 3aKaHuuBas crneunduyeckummn
nxtuonormyecknumm pabotamm [4]. CyecTBytoT 06 bEKTUBHBIE OrPaHNYEHNS BO3MOXHOCTEN Hay4HbIX YYpexaeHuni no
BceoObemnioLemMy oxBaTy TakMMyW UCCNEAOBaHUAMWU OOCTYNMHON NPUOPEXHON 30HbI, B T.4. U (a) U3-3a OTCYTCTBMUSA
[OCTaTOYHOIO KONMMYecTBa YYEHbIX, CMOCOOHbIX OCYLLIECTBMATb MOrPY>XEHUSI CaMOCTOATENbHO MU B 0BUTaembix
noaBoAHbIX annapartax; (6) us-3a OTCyTCTBUA LOCTATOYHOrO KONMMYEeCcTBa OOMTaeMbIX U HEOOMTaeMbIX NOABOAHbIX
annapaToB, B T.4. CMOCODOHbIX MOMHOCTbI MMM YacTUYHO 3aMeHUTb Mof BOAOW rnasa uccrnegosatens; (B) us-3a
OOPOroB13HbI CHapshkeHusi, obopyaoBaHuss M akcneavumMn u T. A. [ostomy BnonHe 0OBGOCHOBaHO NpuBevYeHne
nobutenewn B 3Ty o6nactb nccnegoBaHuin.

Mmetowmninca onbiT COTpyaAHMYECTBA YHEHBIX 1 NOABOAHbIX OXOTHMKOB CeBacTonons Kacancs, B OCHOBHOM,
NMOVMKM UM OBHapYyXeHNs pedKkMx M paHee He BCTpevyaeMblX BUAOB pbIO U ApPYrMxX XMBOTHbIX B YE€pHOM Mope y
6eperoB Kpbima, B T.4. M NPOMBICINOBBIX, Takux, kak Sarpa salpa, Sparus aurata, Umbrina cirrosa, v ap. [1]. OgHako
CyLLeCcTBOBan U OMbIT y4acTsA CBOGOAHLIX HbIPSAMBLLLMKOB MO COOPY KONMYECTBEHHOW MHpopMaL MmN o rmapobroHTax.
Tak, B 1990-91 r. aBTOpOoM ObINM OcCyLlecTBNeHbl paboTbl MO MOACHETY YMCINEHHOCTU rpebHeBMKa-BCceneHua B
npubpexHon 3oHe [2, 3]. B 2013-14 rr. 661N npoBeaéH NpeaBapuTenbHbIA aHanu3 (a) MHOrONEeTHEro MMYHOro OnbITa
n (6) obleHnss C HEeCKONbKUMWU COTHSMW CEBacCTOMOMBbCKMX W KPbIMCKMX OXOTHUKOB MO OLEHKE BO3MOXHOCTHU
peanusauum MOHUTOPUHIa HEKOTOPLIX BUOOB Pbib C MX NOMOLLLIO, (B) MOXOXMX UCCNEAOBAHUIA APYTNX YYEHbBIX.

Ha ocHoBaHun atoro aHanusa B 2014 r. Bnepsble ans YépHoro mops u CpeansemMHoMopcKkoro 6acceiHa B
uenom 6bina npegnpuHaTa MNonbiTka BHEOPEHUS MHOTOMETHEN NporpaMMbl MO U3YYEHUKO COCTOSIHUS MOMNynsiLuii
HEKOTOpbIX BMAOB pbl6 M ApyrMx rmapobnoHToB uYepHOMOpcKoro nobepexbsi KpbiMa C MOMOLLBH MECTHbIX
NOABOAHbIX OXOTHWMKOB. [ns obecneyeHnsi [OCTAaTOMHOTNO KavecTBa MCCNegoBaHWA € Y4ETOM  OTCYTCTBUS
hbMHaAHCMPOBaHWSA, a Takke Mo NPUYNHE COBMafEeHWs MHTEPecoB Obin 3aknioYéH JOroBOP O COTPYAHUYECTBE Mexay
MHctutytom Guonormm  toxkHbIX mopein um. A. O. Kosanesckoro (r. CesacTtononb) u MexXpervoHansHow
obLiecTBEHHOW opraHusaumen «Accoumauust nogsogHon paeatenbHocTu Kpeima u  Cesactonons»  (MPOO
«AMNAOKC»). NocneaHsast cmorna He TONbKO OPraHM30BaTh HbIPSMbLUMKOB A5 BbIMOMIHEHNS BbILIEO3HAYEHHbIX 3a4ad
Ha [OIMKHOM YpOBHe Ha [0OpOBONBLHOM OCHOBE, HO W BKMYMNA B CBOM NnaHbl 0bsi3aTenbHOe y4vacTue B
nporpaMmmax pasnunyHbIX Hay4YHbIX YYPEXOEHWN, a Takke COOCTBEHHbIE UCCNEA0BAHUSI.

Ha nepBom atane B 2014 r. rpynnoi aBTopoB (Bontauyés A. P., Kaprnosa E. ., Kynewos B. C.,
TamonkuH U. K0.) Gbina paspaboTaHa SKCnepvMeHTanbHash eXeMecsidHasi aHKeTa-OMpPOCHUK Ansi MOABOOHbIX
OXOTHUKOB. [10 cBeAeHMS HbIPANbLUMKOB 3adava Obina goBegeHa nocpenctsom (a) obpalleHust Ha ouumnanbHOM
cante MPOO «AINOKC» (www.apdks.ru), (6) onoBelleHUss MO WMHTEPHETY, (B) pa3MelleHMeM WHopmauMn B
cneuMannsmMpoBaHHbIX Mara3vHax u knybax m (r) Ha OTKPbITbIX MEPONPUATUSAX accoumauun. beinn opraHusoBaHbl
Toukn cbopa aHkeT (r. EBnatopusi, CeBactonone, Cumdeponons, ®Peogocus, Anta). CtapToBano aHKeTUpoBaHue ¢
nioHs 2014 r.

B HomepHOn «AHKeTe AN NOABOAHBIX OXOTHMKOB KpbiMa no BCTpeYaemMocTu MOPCKUX BUAOB pbib B
nNpnbpexxHON 30He B CBETIOE BPeEMsi CyTOK» ykasbiBaeTcs: PO 3anonHaowero, ero naeHTMUKaumoHHbIe AaHHbIe,
[arta 3arnofiHeHWsi, CTaX 3aHATUIA MOABOAHOM OXOTOMW, YacToTa OXOTbl B Tekylwlem Mecsue. AHKeTa CoaepXuT
OCHOBHyI0 MHpopmaumio no 28 Bugam pbib, XOPOLIO pasnuunMbIX NOA BOAOW NPV BU3yanbHOM HabrniogeHun, B
npuesiske k 8 panoHam (1 — n. MexsBoaHoe — OkyHeBka; 2 — 03. [JoHy3nas; 3 — n. OkyHéBKka — JllobnmoBka; 4 —
M. Toncteih — 6. Nacnu; 5 — KOxHbI 6eper Kpbima; 6 — r. Cyanak — Peopocusi; 7 — deogocuiickuin 3anme; 8 — n-os
KepuyeHckuin), oTnmyarowmmcsa Mexagy cobon no xapakrepuctvkam akocuctem. OcHoBHasi MHOpMaLMs BKMOYaeT B
cebsi cnepgylolimMe KayeCTBEHHblE M KONMUYECTBEHHble (B MEpPBOM MNPUONMKEHUM) XapaKTEPUCTUKN: Hanuuine-
OTCYTCTBME BMAA NPV OXOTe B COOTBETCTBYIOLLEM palOHe; KONMMYECTBEHHbIE nokasaTenu Ans B3pocnbix ocoben u
Monoaun (oAMHOYHbIE — rpynnbl — cTan). B gononHuTenbHOW UHGOPMauuM BO3MOXHbI YTOYHEHMS MO pasMepaM u
BECY BbINOBMEHHON pbiObl, OCOBEHHOCTV BNUSHWA TemnepaTypbl BOAbl HA BCTPEYaeMoCTb TOro0 MMM MHOro BuAa
pbIObl, hrKcaLmsa BCTpeY C He BOLLEALUMMU B CNIMCOK BUAOB pbib 1 T.M.

B 2014 r. 6bino posgaHo 400 aHKeT, BO3BpaLleHO KOPPEKTHO 3anonHeHHbiMu 120. Ha ocHoBaHwuu
npenBapuTensHon obpabotkn matepuanos 2014 r. ObIny NonyyeHbl cneayowme NpoOMeEXyToYHble pedynbTathl: (a)
Ha npakTuke Oblna foKka3aHa HOBM3HA M Hay4YHasi 3HAYMMOCTb MOSy4aeMbIX CBEAEHWI, YTO HALLMO NOATBEPXKAEHME B
poknage A. P. bontauéBa (Boltachev A. Organization of the ichthyological monitoring in the Crimean coastal zone
with participation of underwater hunters) Ha oceHHel koHdepeHumm B CTambyne B pamkax MeXayHapoaHOro
npoekta «Environmental Monitoringin the Black Sea» (EMBLAS - http://emblasproject.org), B T. 4. B
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3aJ0KyMEHTUPOBaHHOM (hakTe A06bIYM OXOTHMKOM HoBoro Ans Kpeima Buaa Dentex dentex, HEOQHOKPaTHON NMOUMKM
Ba)XHOWM ANsl y4E€HbIX 0COBO0 KPYNHOW hopMbl YepHOMOPCKOW cTaBpuabl Trachurus mediterraneus ponticus v T.n.; (6)
ObINV BbISIBNEHbI HEAOCTATKN aHKETbI-ONPOCHWKA; (B) NOArOoTOBIIEHA U3MEHEHHASA BEPCUS aHKETbI-OMPOCHMKA, B T.Y.
[OMOMNHeHHasa Y4€TOM BCTPEYEHHbIX OPYAWIA NOBa.

B 2015 r. 3aannaHMpoBaHO NPOAOIPKEHUE aHKeTMpoBaHus. B kayecTBe BTOporo atana nporpammbl Gyaet
cAenaHa nonbiTka AeTanuM3auum KadeCTBEHHbIX W KOMMYECTBEHHBIX XapaKTepUCTUK cobupaemon MHdopmaumm
nocpeacTBOM MPUMEHEHUS HOBbIX METOAMK Bu3yanbHOro, ¢OTOo- U BUOEOKOHTponsd, usbuparenbHoro cbopa
Buonornyeckoro 1 HeGUONOrMYECKOro MaTepuarna n xapakTepUCTUK OKpYXatoLLen cpeabi.
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The revival of methodologies of monitoring and estimation of the state of populations of water organisms
with the use of visual methods of supervision demonstrates their indispensability and breadth of application of the got
results, since the tasks of development of recreational tourism ending specific ichthyological works [4]. There are
objective limitations of possibilities of scientific establishments on an all-embracing scope such researches of
accessible off-shore zone, including and (a) for lack of sufficient amount of scientists able to carry out immersions
independently or in the inhabited submarine vehicles; (b) for lack of sufficient amount of the inhabited and
uninhabited submarine vehicles, including able fully or partly to replace the eyes of researcher under water; (c) from
costliness of equipment and expeditions and so on. Therefore bringing in of amateurs is fully reasonable in this area
of researches.

Experience collaboration of scientific and spearfishers of Sevastopol touched, mainly, catching or finding
out the rare and before not met species of fishes and other animals in the Black sea near Crimean coast, including
and commercial, such, as Sarpa salpa, Sparus aurata, Umbrina cirrosa, and other [1]. However existed and
experience of participation of spearfishers on collection of quantitative information about aquatic organisms. So, in
1990-91 by an author were carried out work on the count of quantity of invasive ctenophora species in an off-shore
zone [2, 3]. In 2013-14 the preliminary analysis (a) of the long-term personal experience and (b) intermingling was
conducted with the a few hundred Sevastopol and Crimean spearfishers as evaluated by marketability of monitoring
of some species of fishes with their help, (c) alike researches of other scientists.

On the basis of this analysis in 2014 first for the Black sea and Mediterranean basin on the whole the
attempt of introduction of the long-term program was undertaken on the study of the state of populations of some
species of fishes and other aquatic organisms of the Black sea coast of Crimea by means of local spearfishers. For
providing of sufficient quality of researches taking into account absence of financing, and also by reason of
coincidence of interests was entered into a contract about a collaboration between A. O. Kovalevsky Institute of
Biology of the Southern Seas (Sevastopol) and by Interregional public organization "Crimean and Sevastopol
association of underwater activity" (CSUA). The last was able not only to spearfishers organize for implementation of
above-cited tasks up-to-the-mark on voluntarily basis but also plugged in the plans the obligatory participating in the
programs of different scientific establishments, and also own researches.

On the first stage in 2014 by the group of authors (Boltachev A. R.,Karpova E. P., Kuleshov V. S.,
Tamoikin I. Yu.) was worked out experimental monthly questionnaire for spearfishers. Before taking a spearfishing
task was led to by means of (a) appeal on an official web-site CSUA (www.apdks.ru), (b) notifications on the internet,
(c) placing of information in the specialized shops and clubs and (d) on the open events of association. The points of
collection of questionnaires (Evpatoria, Sevastopol, Simferopol, Feodosiya, Yalta) were organized. A questionnaire
started from June 2014.

In numbered "Questionnaire for the spearfishers of Crimea on met of marine species of fishes in an off-
shore zone in sunrise-to-sunset" specified: of name of filling up, his identification data, date of filling, experience of
engaging in a underwater hunting, frequency of hunt in a current month. A questionnaire contains basic information
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for to 28 species of the fishes well distinguished under water at a visual supervision, in attachment to 8 districts (1 —
Mezhvodnoye — Okunyovka; 2 — Donuzlav Lake; 3 — Okunyovka — Lyubimovka; 4 — Cape Tolsty — Laspi; 5 — South
Coast of Crimea; 6 — Sudak — Feodosiya; 7 — Feodosiya Gulf; 8 — Kerch peninsula) different differ from each other on
descriptions of ecosystems. Basic information plugs in itself next quality and quantitative (in the first approaching)
descriptions: presence-absence of species at a hunt in a corresponding district; quantitative indexes for adult
individuals and juveniles (single - groups - flocks). In additional information clarifications are possible on sizes and
weight of the caught fish, the effect of water temperature on the occurrence of a species of fish, fixing of meeting with
not entering the list of species of fishes etc.

In 2014 about 400 questionnaires were given away, it is returned by correctly filled 120. On the basis of
preliminary processing of materials 2014 next intermediate results were got: (a) a novelty and scientific significance of
the information obtained was well-proven in practice, that found confirmation in the lecture by A. Boltachev
“Organization of the ichthyological monitoring in the Crimean coastal zone with participation of underwater hunters” at
autumn conference in Istanbul within the framework of international project "Environmental Monitoring in the Black
Sea" (EMBLAS - http://emblasproject.org), including the documented fact of booty by the hunter of new for Crimea
species Dentex dentex, repeated catching important for the scientists of especially large form of black sea horse-
mackerel Trachurus mediterraneus ponticus etc.; (b) the drawbacks of questionnaire were educed; (c) the changed
version of questionnaire is prepared, including complemented by the account of the found fishing gears.

In 2015 continuation of questionnaire is pre-arranged. As the second stage of the program will be given it a
shoot working out in detail of quality and quantitative descriptions of the collected information by means of application
of new methodologies visual, photo- and video inspection, electoral collection of biological and non-biological material
and descriptions of environment.
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MOAENUPOBAHUE OBTEKAHMA OCHACTKWN OPYOUN NNOBA
TonkyHos A. E.

®re0Y BO «KepueHckuii rocyaapCTBEHHBI MOPCKON TEXHOMNOINYECKMIn yHnsepcute », Kepyb, Poccus

B SolidWorks Simulation cywecTtByloT pasnuMyHble Kraccbl 3agad W pacyeTHow wmogenu. Hamum
paccmaTtpvBaeTcs 3ajada obTekaHusi pa3nuyHblX AeTanen ocHacTKM opyaui noBa, rae, kak npaemmno, HeobxoanmMo
paccuntaTb COMPOTMBIIEHUE MPWU UX OBWXKEHUW C 3adaHHOW CKOpOCTbio. B kavecTBe mpumepa paccmartpvBaeTcs
o6TekaHne TpanoBon Aocku. Tak kak 3agaya 3aknioyaeTcs B onucaHMM npuMepa NoCTPOEeHUs pacyéTHow obnactu,
TO ANS ynpoLieHus e€ peleHust ocka byaeT npeacrasneHa 6e3 ocHacTKu.

Mpu pelleHun noctaBneHHoW 3agayn Gyoem paccmatpuBaTb €€ B OOpaTHOW MOCTAHOBKE — [ABWXKEHWE
TPanoBoW AOCKM OTHOCUTENbHO pacyeTHON obnacTy 3ameHsieTcs OBUXKEHVWEM BOAbl B pacyeTHoW obnactu BOKpYr
TpanoBor AOCKW. OTO MO3BOSISIET NPWU CPaBHUTENBHO HEOOmMbLUMX pasMepax pacyeTHOM 06nacTM MOAenvMpoBaTb
OBWXEHWe Kak OCHACTKM Tak U NpyM HeobXOAUMOCTW BCero opyavst nosa B TeYeHUM nioboro Konmyectsa BPeEMEHMU.
[lBMXeHne TpanoBoK OOCKN paCCMOTPUM B BUAE NPSIMOSTMHENHOIO ABMKEHWNSI C MOCTOSTHHOWM CKOPOCTLIO.

Maket SolidWorks Simulation nossonsieT 3agaBaTb HECKOSIbKO NMPOCTPAHCTBEHHbLIX CMOEB, B KaXOOM U3
KOTOpbIX ByaeT cBOsi MMOTHOCTb AN pacyeTa COBCTBEHHOro cTonba Ha OCHOBE eOWMHOro BEKTOpa YCKOPEHWS
cBobogHoro nageHus. lNocne 3agayn rMapocTaTUYECKUX YCIOBUA M XapaKTepUCTUK NPOU3BOASITCH pacyéTbl BCeX
HeobxoaMMbIX MapameTpoB. [ns TpanoBoW AOCKM CaMbiMW BaxHbIMK OyayT — cuna cOnpOTUMBIEHWS U pacrnopHas
cuna. MNonyyeHHbIN pe3ynbTat MOXeT ObiTb 0POPMIEH Kak B BUuae rpadmKoB, Tak U B BUAE CXEM.

PucyHok. Busyanusaumsa ob6tekaHus
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MODELLING OF FLOWING AROUND THE RIGGING OF FISHING GEARS
Tolkunov A.E.

Governmentally Financed Educational Institution of Higher Education “Kerch State Maritime Technological University”,
Kerch, Russia

In SolidWorks Simulation there are various classes of tasks and calculation model. The author reviews the
problem of flowing about various parts of fishing gears rigging where, as a rule, resistance with motion at a certain
rate should be estimated. As an example, flowing around the otter board is considered. As a task is in description of
the example of construction of the computational domain, in order to simplify it, the board will be represented without
rigging.

While solving the problem, the author will consider it in the reverse statement - the motion of the otter board
relatively the computational domain will be replaced by the motion of water around the otter board. With relatively
small size of the computational domain, it makes possible to model the motion of the rigging and as required of the
whole fishing gear during any time. Motion of the otter board will be taken as a linear motion with a constant rate.

Package SolidWorks Simulation enables stating several spatial layers, in either of which its own density will
be for calculating its own column based on the common vector of free-fall acceleration. Calculation of all the required
parameters are made after the problem of hydrostatic conditions and characteristics. For the otter board the most
important ones will be as follows: drag force and thrust force. The result obtained may be represented both as graphs
and schemes.
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BUOOBOE PA3HOOBPA3UE U 9KONOMNMYECKASA CTPYKTYPA UXTOLEEHOB KAMEHUCTOM
CYBJIUTOPAIMN IOFTO-BOCTOYHOIO KPbIMA
lllazaHos B. B.

OrBOY BO «KepueHckuii rocyaapCTBEHHBIN MOPCKOM TEXHOMNOrM4ecknin yHnsepcuteT», Kepub, Poccust
e-mail: vshaganov@yandex.ru

CoobLectBa pblb6 KaMEHUCTbIX U CKaNMCTbIX Y4aCTKOB MPUOPEXHON 30HbI SBMASIOTCA BaXKHbIM CTPYKTYPHO-
PYHKUMOHAmNbHBIM KOMMOHEHTOM 3kocucTeMbl YepHoro mopsi. Obunue HepectoBoro cybctparta, pa3HOO6pasHbiX
YKpbITUA 1 GoraTon kopmoBoW 6asbl cnocobcTByeT (POPMMPOBAHMIO B KAMEHWCTO-CKanuWCTOM 30He npubpexbs
UXTUOLIEHOB, OTNNYAIOLLIMXCS 3HAYUTENbHBIM BUAOBbLIM BoratcTBOM 1 06unuem poib.

K Takum yyactkam OTHOCUTCSI HOro-BOCTOYHOE nobepexbe KpbiMa, xapakrepuaylllencs npeobnagaHnem
KaMeHWCTO-CKanuCTbIX rPYHTOB. 34ecb (DOPMUPYIOTCA foKanbHble MXTUOLEHbI KaMeHUCTOW cybnuTopanu, cocTas m
CTPYKTYpa KOTOPbIX 4O HACTOSALLErO BPEMEHN HE UCCNEAOBAnMCh.

Llenbto AaHHOW paboTbl ABNSETCA U3ydeHWe cocTasa, pacnpefeneHus U 3KONormyecknx ocobeHHocTen
coobLecTB pbib, POPMUPYIOLLMXCA HA KAMEHUCTON cybnuTopanu 1oro-soCTo4Horo nobepexbs Kpbima.

B cocraBe nxtvoueHa KaMmeHUCTON cybnmMTopanu toro-BocToqHoro KpbiMa, no Hawmm AaHHbIM, Obio oTMeYeHo
28 BupoB n 17 pogoB m3 11 cemeiictB U 4 oTpsigoB. Hambonblumm pasHooOpa3veM TakCOHOB XapaKTepusytoTcs
cemerictBa CobaukoBbix (4 poga, 6 BuaoB), 'y6aHoBbIX (2 poga, 5 B1uaoB) u BeiukoBbix (2 poga, 5 B1aoB).

B cooTBeTCTBMM C XapakTepom MPOCTPaHCTBEHHO-BPEMEHHONO pa3MELEHUs U 3KOMOTM4ECKUMU
ocobeHHOCTAMK B cocTaBe coobuiecTBa pbld KAMEHUCTLIX IPYHTOB MCCMeQyeMoro paoHa Hamu Obinu BbiAeneHbl
cnepyoLLme rpynnbl: oceanble pbiObl, KOYEBHWUKN U MUTPaHThI [1].

MocTosIHHBIMM OBuTaTENsAMU KaMEHWCTON CybnuMTopanun SABMASIOTCA OCeAnble U KoyeBble pbibbl, KOTOPble
COCTaBJIAOT OCHOBY AAHHOIO UXTUOLLEHA.

Oceanble pblbbl 0OUTAOT UCKMIOYUTENBHO Ha AHE B Npedenax orpaHUYeHHON MoLaan U xapakTepusyroTcs
yeTkoM OuoTonuyeckon pasobLieHHocTblo. OHM BedyT MarnonoABWKHBI 00pa3 XWM3HW, UCMOMb3ys B KayecTBe
YKPbITUIA ranbKy, paclienvHbl Mexay KamHeln un 3apocnu makpodutoB. MpeactaButenn aTon rpynnel He obpasyioT
CTal M yYalle BCero BCTpevalTcsi B oAuHOuYKy. K aToW rpynne OTHOCSTCS MpeAacTaBUTenu cemencts Mrnosbix
(Syngnathidae), CobaukoBbix (Blenniidae), Tpoeneposbix (Tripterygiidae), BblukoBbix (Gobiidae), CkopneHoBbIX
(Scorpaenidae) n YToukoBbix (Gobiesocidae).

B y3ko-npubpexHoi 30He € rmybuHamm A0 5 M TUNUYHLIMW SKOMOTMYECKUMU HULLaMW ONS1 OCeanbiX pbl
ABMATCS ranbka B 30He HakaTta, NINTHSK U KpYNHOOBNOMOYHBIN cybcTpaT (rnbibbl 1 BanyHb!).

3oHa ranbkv B 30He HakaTa (OT ype3a BOAbl A0 2 M) XapakTepu3yeTCs CUMbHbIM MAPOANHAMUYECKUM
BO3fencTBMeM npnbos n oTCcyTcTBMEM 3apocnein makpodutos. [ina aToro 6GuoTona TMNMYHBIMU BUAAMWN ABMAOTCS
cobauyka-ccuHkc Aidablennius sphynx (Valenciennes), monogb nNSATHACTOM Mopckoh cobauku Parablennius
sanguinolenthus (Pallas), 6ei4ok-kpyrnsiw Gobius cobitis Pallas, 6bl4ok-pbixuk Neogobius eurycephalus (Kessler) un
mMopckasi yTouka Lepadogaster candollei Risso.

3oHa nnuTHaKa (4o rmybuH 1-2 M) opMMpyeTCs KPYMHbIMW KaMEHHbIMW NAMTamMn, a Takke OTIOKEHUSMU
KOPEHHbIX [fIMH N OTMYaeTCA OYeHb MasblM KONUYECTBOM YKPbITUIA Ans pbl6. MNMoCToAHHO 34eck Aepxartca cobayka-
cduHKC 1 naBnuHbs cobaudka Lipophrys pavo (Risso); nspeaka Bctpeyaetca Tpoenep Tripterygion tripteronotus (Risso).

KpynHoo6rnomouHbln Mmatepuan menkooabs (0,5-5 M) oTnnyaetcs obunvem pasHOOOpasHbIX YKPbITUA U
ybexuLy, ans pelb, a Takke 3apocnsaMu MakpoduTtos, 6oraTbix KOPMOBLIMM OpraHusmamu. Hambonee xapak-TepHbIMU
BMOaMM 30eCb SABMSOTCA MNATHACTas Mopckas cobadka, AnuvHHoLlynanbLleBasi Mopckas cobadka Parablennius
tentacularis  (Brunnich),bypass Mopckasi cobadka P. zvonimiri Kolombatovic, xoxnatas Mopckas cobadyka
Coryphoblennius galerita (L.) ,6b140k-pbiXuK, GblMOK-nNaraHens Gobius paganellus L., mopckon epw Scorpaena porcus L.

KouyeBHVKM BeCbMa akTMBHbI M B MOMCKax MWLM MOCTOSIHHO MepeMeLLaloTCs B PasfuyHbIX rOpU30OHTax
BOAHOW Tonwm. Pa3max ux nepemeLleHuii 4OBOSNbHO 3HAYMTENEH M OXBAaTbIBAET HE TOMbKO KAMEHWCTOE AHO, HO U
npunerarowmne y4yactkm C necyaHbiMW rpyHTamu. 3TW pbibbl MoryT ob6pasoBbiBaTb BPeMeEHHble 06beanHeHus,
BKIIIOYAOLLME HECKOMbKO AecsaTkoB ocoben. [Mpu omacHOCTM OHW MOryT MCMonb3oBaTb CryyanHble ybexuiia,
BCTpevarwmecs Ha ux nytu. B aty rpynny Bxogat nackupb Diplodus annularis (L.), 3ybapuk D. puntazzo (Cetti),
TeMHbI ropbbinb Sciaena umbra L, pyneHa Crenilabrus tinca (L.), pabuuk C. cinereus (Bonnaterre), rnasyarbivi
rybaH C. ocellatus Forsscal n nepenenka C. roissali (Risso).

K MurpaHTam OTHOCATCA akTMBHble Mnenarmyeckne M NpuaoHHO-Nenarnyeckve poibbl, BegylumMe CTarHbIv
06pa3s XM3HW 1 HacensLwme OTKPbITbIe y4acTkm mops. ATo nobaH Mugil cephalus L., nuneHrac M. soiuy Basilewsky,
cuHrunb Liza aurata (Risso), ctaBpuga Trachurus mediterraneus Staindachner, atepuHa Atherina boyeri pontica
Eichwald. /x npucytctBne B cocCTaBe WMXTUOLIEHA KaMEHWUCTOW CyonmuTopanu HOCWUT BPEMEHHbIV XapakTep: Anis
6onbLIMHCTBa BMAOB AAaHHON IPYMNMPOBKN KAMEHUCTble B1OTOMbI ABMATCA MECTOM Haryna, a Takke HepecTa.
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SPECIES DIVERSITY AND ECOLOGICAL STRUCTURE OF ICHTHYOCENES IN THE STONY SUBLITTORAL OF
THE SOUTHEASTERN CRIMEA
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Communities of fish on the rocky and stony grounds of the coastal zone are important structural and
functional component in the Black Sea ecosystem. Abundant spawning substratum, various shelters and proliferous
food supply contribute to formation of ichthyocenes remarkable for their species diversity in the rocky and stony zone.

Such zones integrate the southeastern coast of the Crimea marked by predominance of stony and rocky
bottom. Local ichthyocenes of the stony sublittoral are formed there which composition and structure have not been
studied yet.

The purpose of this paper is to study composition, distribution and ecological peculiarities of fish
communities formed on the stony sublittoral along the southeastern coast of the Crimea.

By our data, ichthyocene of the stony sublittoral along the southeastern coast of the Crimea includes 28
species and 17 genera of 11 families and 4 orders. Families of blennies (4 genera, 6 species), wrasses (2 genera, 5
species) and gobies (2 genera, 5 species) are characterized by the largest variety of taxons.

In accordance with the nature of spatial and temporal location and ecological specific features in fish communities
on the stony bottom, the authors distinguish the following groups: non-migratory, migratory and migrants [1].

Constant inhabitants of the stony sublittoral are migratory and non-migratory fishes, which make the basis
for this ichthyocene.

Non-migratory fishes inhabit only on the bottom within the limited area and they are characterized by distinct
biotopic separation. They lead a sedentary lifestyle, using shingle, splits in stones and macrovegetation as a shelter.
Representatives of this group do not form shoals and they are found individually. Thus, group comprises
representatives of families Sea horses (Syngnathidae), Blennies (Blenniidae), Triplefins (Tripterygiidae), Gobies
(Gobiidae), Rockfishes (Scorpaenidae) and Gobiesocidae.

In narrow coastal zone with depths down to 5 m, typical ecological niches for non-migratory fishes are
shingle in the surge area, quarry stone and macrofragmental substratum (boulders).

Shingle zone in the surge area (from the water edge to 2 m offshore) is characterized by a strong
hydrodynamic affect of the surf and absence of macrovegetation. The following species are typical for this biotype,
namely: Aidablennius sphynx (Valenciennes), juvenile Parablennius sanguinolenthus (Pallas), Gobius cobitis Pallas,
Neogobius eurycephalus (Kessler) and Lepadogaster candollei Risso.

The quarrystone zone (down to 1-2 m deep) is formed by large stone plates as well as by sediments of core
clays. This zone is characterized by a small number of shelters for fish. Aidablennius sphynx (Valenciennes) and
Lipophrys pavo (Risso) are found there constantly; Tripterygion tripteronotus (Risso) may be found rarely.

Macrofragmental material of the shallow zone (0.5-5 m) is marked by numerous shelters and hermitages for
fish as well as macrovegetation rich in feed. The most -characteristic species are as follows:
Parablennius sanguinolenthus (Pallas), Parablennius tentacularis (Brunnich), P. zvonimiri Kolombatovic,
Coryphoblennius galerita (L.), Neogobius eurycephalus (Kessler), Gobius paganellus L., and Scorpaena porcus L.

Migratory species are rather active and in searching feed they are constantly moving in water column. The
scope of their movements is rather large and it covers not only stony bottom but also the adjacent grounds with sand
bottom. These fishes may form temporary aggregations including several dozens of individuals. In case of danger,
they may use occasional shelters on their way. This group includes Diplodus annularis (L.), D. puntazzo (Cetti),
Sciaena umbra L, Crenilabrus tinca (L.), C. cinereus (Bonnaterre), C. ocellatus Forsscal and C. roissali (Risso).

Migrants incorporate active pelagic and bottom-pelagic fishes leading shoal way of life and inhabiting open
sea zones. They are as follows: Mugil cephalus L., M. soiuy Basilewsky, Liza aurata (Risso), Trachurus
mediterraneus Staindachner, and Atherina boyeri pontica Eichwald. Their presence in the ichthyocene of the stony
sublittoral is of temporary character: for most species of this group, stony biotypes are feeding grouns as well as
spawning zones.
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OCOBEHHOCTU MOP®OJIOMMUN OTONUTOB SAGITTA Y NPEACTABUTENEN PA3NNYHbIX
SKONOMNMYECKUX reynn AEMEPCAJbHbIX Pblb YHEPHOIO MOPA

llJaecaHoe B. B., [oruuk I1. Y.
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OTonuTtbl — TBEpAble W3BECTKOBblE CTPYKTYpbl, pacronaraimowmecss BO BHYTPEHHEM yXxe pbiObl ©
npegcTaBneHHble 3 mapamu pasHoro pasmepa n dopmbl — sagitta, lapillus n asteriscus . 3 HUx oTonuTel carntTa
SBNSOTCA Hanbornee KpynHbIM, W XapakTepusylTcs Havbonblien MopdOofiormyeckon M3MEHYMBOCTbIO. Takue
OCOBGEHHOCTM KaK KpyrnHble pasmepbl, Mopdonornyeckas BUaocneundmyHoCcTb, 0COOEHHOCTN XMMMUYECKOTO CoCTaBa
M MUKPOCTPYKTYPbI, @ TaK XXe 3aBMCMMOCTb 3TUX XapaKTEPUCTUK OT M3MEHEHUI aKkTopoB cpefbl obuTaHus, aenaet
carutTanbHble OTONUTHLI OOHOM U3 Hanbonee NOAXOAALMX U3 aHATOMUYECKUX CTPYKTYP pblb, NpYMeHsieMbiX Ans
nccneaoBaHUs pasfnUyHbIX 3TanoB MX XU3HEHHOro Lukna. [Jo HacTosLwero BpemMmeHn oTonuThl sagitta ncnonb3ayoTca
ANa onpefeneHns Temna pocta M BospacTa pblb, korga apyrne crnocobbl onpepeneHus 3atpyaHeHbl. OpgHako
rMaBHbIMW (PYHKUMSIMU OTONWTOB HABNHAOTCA BeCcTubynspHas v cnyxoBasd. BcneacrtBue atoro mopdonornyeckue
0C0BEHHOCTU OTONUTOB 3aBUCAT OT CTEMEHW aKTUBHOCTU pbIObl 1 MecTa ee obuTaHus.

Llenbto gaHHoM paboTbl ABNSeTCA NpeaBapuTenbHoe n3yyeHne Mopgonormyeckux 0CO6GeHHOCTEN OTONUTOB
sagitta y gemepcanbHbix pbl6 YepHOro mMops € pasnu4YHON TECHOTOW CBA3WM C AHOM, rNyOWHOW U CTeneHblo
aKTUBHOCTMW.

Matepuvan gna gaHHon paboTbl cobupancsa B BeceHHe-neTHun nepuog 2014—2015 rr. B NpubpexHoi 30He
t0ro-BocToqHOro nobepexbs Kpbima (Peogocuinckuini pernoH). J1oB pbibbl OCyLLECTBAANCA OT ype3a BoAbl A0 MMyOuHbI
5M [OOHHbIMM noBywkamn W cadkamn. OTONWUTbI  M3BNEKanucb MNWHLETOM Y CBEXENOWMaHHOW pbibbl 1
npocmatpuBanucb 4epe3 6GuHokynsp MBC-10. Pa3avepbl oTonuToB npeacTaBneHel B Buae uHaekca OL/TL,
OoToOpaXkaloLLlero OTHOLEHUE ANVHbI OTONWUTOB K OOLeln AnvHe Tena pbibbl. I3amepeHne oTonuToB NpoOM3BOAMITUCE C
ncnosnb3oBaHneM nporpammMbl ImageG. TepMyuHonorms onucaHns oTonuToB Gbina ncnonb3oBaHa B COOTBETCTBUM C [2].

Tpexychii Mopckol Hanum Gaidropsarus mediterraneus (Linnaeus, 1758). [loHHas ocennas pbiba. AKTMBEH
B HOYHOE BpEMS CYTOK, NMepeaBurasicb B HEMOCPEeACTBEHHOM 6nm3ocTn oT aHa . OTMeyeH Ha rmybuHax oo 5 m.
Otonutbl sagitta annuncoBuaHble, TOHKME, Mpo3padHble. [lopcanbHas CTOpoHa rnagkas. BeHTpanbHas crtopoHa
NnoKpbiTa BOMNMHOOOPAa3HbIMM BbLICTYNamMu C  OKPYIMbIMUA  KpasiMu. POCTpYyM TpeyromnbHbIA, LUUMPOKWIA. CUITBHO
3a0CTPEHHbIN. AHTUPOCTPYM O4eHb ManeHbkuid. OL/TL — 0,021.

Mopckon epw Scorpaena porcus Linnaeus, 1758. [JoHHas ocepnas manonodBwxHas pbiba, asnswowanca
CYMEpEYHbIM XULLHMKOM-3acagymkoM. Bctpevaetca Ha rnybuHax go 30, pexe po 40 m. Otvonuthl sagitta
npogonroeaTtble, TOHKME, Npo3payHble. [lopcanbHas CTopoHa € 3ybyaTbiMu BblpocTamu. BeHTpanbHas ctopoHa C
BONHOOOPA3HbIMU  3A0CTPEHHBIMM  BbICTyNamu. POCTpyM KOPOTKWM, LUMPOKWIA, C 3aKPYrMeHHOW BEepLUMHOW.
AHTUPOCTPYM MarneHbkuin, nnoxo pasnuymmsli. OL/TL — 0,040.

MatHuctas mopckas cobavka Parablennius sanguinolentus (Pallas, 1814). OoHHas ocepnas pbiba,
OoTMeYeHHas Ha rnybuHax 1-3 M. OtonuThbl sagitta oBanbHble, TONCTble, Henpo3payHble. [lopcanbHas CTOpoHa
rnagkasi. BeHTpanbHasi CTOpOHa MOKpbITa HW3KMMK BbLICTYNamy C 3akpyrneHHbIMW BeplmMHamu. PocTpym oyeHb
LLUMPOKUIA, C OKPYTION BEPLUMHON. AHTUPOCTPYM XOPOLLO PasnnyuMm, LUMPOKUIA, C OKpyrnon BeplunHon. OL/TL — 0,012,

Pynena Crenilabrus tinca (Linnaeus, 1758). KouyeBasa pbiba, npegnouyvTarollas AOHHbIE M MPUOOHHbIE
ropu3oHThl. MNoabem pyrneH B cpegHve crov nenarvanu He otmevancd. Bctpevaetcs Ha rnmybuHax ot 2,5 go 15 m.
OtonuTbl sagitta ymepeHHO TONCTble, KNMHOBMAHOW dopMbl. [JopcanbHas CTOpoHa rnagkas WnM C HU3KUMU
BbIPOCTaMW C 3aKpYrneHHOW BEPLUMHON. BeHTpanbHasi CTOpoHa B NepefHel U Horaa B CpefHeln YacTax C BbICOKUMUA
TPEeyronbHbIMMU  BbIPOCTaMMK, MOCTEMEHHO MOHMWXALWMMUCA K 3agHen 4acTu. PocTpyMm LIMpOKMIA, Ha BCEM
NPOTSKEHUN C 3aKPYITIEHHOW BEPLUMHON. AHTUPOCTPYM LLUMPOKUIA, Cyxatowmincs K BeplumHe. OL/TL-0,020.

nasvatein rybaH C. ocellatus (Forsskal, 1775). MNMpugoHHo-nenaruyeckas koyeBasi pbiba. MepemelueHus
OXBaTbIBAKT MPUOOHHbLIE U CpedHMEe ropu3oHThl nenarvnanu. Betpeyaetcs Ha rnybuHax ot 0,5 go 15 m. OtonuTtel
sagitta ymepeHHO ToncTble, KNMMHOBUAHOW hopMbl. [lopcanbHasa 1 BeHTparnbHas CTOPOHbI ¢ HEGOMbLUMMKM BbICTYNamu
nubo rnagkue. POCTpyM OYeHb LUMPOKWUIA C OKPYIINOW WU HE3HAuMTeNbHO 3a0CTPEHHOW BEPLUMHOW. AHTMPOCTPYM
LUMPOKMI C 3a0CTpeHHOM BepLunHon. OL/TL — 0,022.

Peiba-npucocka Lepadogaster lepadogaster (Bonnaterre, 1788). Y3ko-npubpexHass AoHHas pblba,
HacensLas NpeMMyLLEeCTBEHHO BanyHHO-rarneyHble rpyHTbl B 30HE HakaTa Ha rnmybuHax oT ypesa Bogbl 40 1 M.
OTtonuTbl sagitta okpyrnble, o4eHb ToncTble. [JopcanbHasi u BeHTpanbHas CTOPOHbI rnagkue. PocTpyM o4eHb HU3KUIA,
LLUMPOKWIA, C 3aKpYrneHHOW BepLumMHon. AHTMpocTpym oTtcyTereyeT. OL/TL — 0,011.

Mo wToram Hawwx npeaBapuUTENbHbLIX WCCNEAOBaHWIA carruTanbHble OTONMUTbI  Pas3fUYHbIX BMOOB
AemepcarnbHbiX pbl6 YepHoro Mops 3HauyMTenbHO pasnuyalTcs cBoe Mopdonornen n sHaveHmem mHgekca OL/TL.
Mpexage Bcero ato, 6e3ycrnoBHO, CBA3aHO C BMOOBOW CNEUMUKON CTPOEHMS OTonuToB. B yacTHocTu, paxe y
6nunskopoacTBeHHbIXx BMAoB pbl6 poga Crenilabrus — Cr. tinca w Cr. ocellatus — npocnexuBaeTcs 4eTkas
AnddepeHuMpoBka BO BHELLUHEM CTPOEHMM M pa3mepax oTonutoB. Kpome TOro, 3gecb MMEKT Takke MeCTo
BO3pacTHblE pasnuyus.
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Takke Ha paamep M MoOpdONoruo OTonMTa BRUSIKOT, COrMAacHO MHOMOYMCIIEHHBIM NUTEPATYPHBLIM AaHHBLIM,
rnybvHa obuTaHusa 1 noBegeH4veckme ctepeoTunsl pblb. Hanbonee menkne n o6bemMHbIE OTONUTBI BbINM OTMEYEHbI Y
OBYX BUOOB pbl® — pbIObI-NPUCOCKM U MATHUCTOM MOPCKOW cobaykM. OTu pbibbl HacenswT manble rmybuHbl C
CUIbHBIM TEYEHVMEM U BeAyT AHEBHOW MarnonoABWkHbIA 06pa3 xusHu. Bonee kpynHble, BbITAHYTHIE U YNIOLLEHHbIE
OTONMUTbI ObINMM OTMEYEeHbl Yy MOPCKOro Hamuma, pyneHbl u rnasyartoro rybaHa. 31o 6onee noaBwkHble pbibbl,
obuTaroLwme Ha HeCKONbKO BOnbLUMX rMybrMHax No cpaBHEHWUIO C Mpeablgywmmn Bugamn. Mopckor Hanum saBnseTcs
HOYHBIM XWULLHWKOM, pyreHa W rnasyatbii rybaH — OHeBHble akTuBHble GeHTodaru, coBeplualoLlMe KOYEBKU B
npegenax npubpexHow 3oHbl. Haubonee kpynHble, BbITSAHYTblE W YNIOLWEHHbIE caruTTanbHble OTONWUTHI Obinn
OTMEYeHbl Y MOPCKOro epLia. 3TO ManonoABMKHbIA XULHMK-3aCaauvK, OXOTALWMUACS NMPENMYLLECTBEHHO B YTPEHHMWE
1 BeYepHUe cymepeyHble Yachl.

CnepoBaTenbHO, Ha Haw B3rMsd, pasnuyms B MOpPAOSiornM carmTtanbHbIX OTONUTOB AemMepcarnbHbIX pbib
YepHoro mopsi oTobpakatoT He TOMNbKO BMOOBYH cneunduky, HO U XapakTep aganTtaumm pblb K pasnuyHeliM rinybrHam
W CTENEHWN aKTUBHOCTM.
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SPECIFIC FEATURES OF SAGITTA OTOLITH MORPHOLOGY IN REPRESENTATIVES OF VARIOUS
ECOLOGICAL GROUPS OF THE BLACK SEA DEMERSAL FISHES

Shaganov V. V., Donchik P. I.

Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia
e-mail: vshaganov@yandex.ru

Otoliths are solid calciferous structures located in the internal ear of fishes and represented by three pairs of
different size and shape, namely sagitta, lapillus and asteriscus. Among above said otoliths sagitta are the largest,
being characterized by the largest morphological variability. Such specific features as large size, morphological
species specifity, peculiarities of chemical composition and microstructure as well as dependence of these
characteristics on changes in habitat factors makes sagitta otoliths one of the most appropriate among the
anatomical structures for research of various stages of fish life cycle. Up to now sagitta otoliths are used to determine
growth rate and age of fishes, when other ways of determination imply difficulty. However, the main functions of
otoliths are vestibular and aural. Due to this, morphological peculiarities of otoliths depend on the extent of fish
activity and their habitat.

The purpose of the present paper is to study tentatively morphological peculiarities of sagitta otoliths of
demersal fishes in the Black Sea with the various degree of connection with the bottom, depth and extent of activity.

Material for this paper was sampled in the coastal zone of the southeastern Crimea (Feodosia region) in spring
and summer 2014—-2015. Fish was caught from the water edge down to the depth 5 m with bottom traps and push nets.
Otoliths were taken out with forceps from newly caught fish. They were examined through the binocular MBS-10. Otolith
size was represented as index OL/TL, demonstrating ratio of otolith length to the total length of fish body. Otoliths were
measured by software ImageG. Otoliths were described in terms in accordance with [2].

Three-bearded rockling Gaidropsarus mediterraneus (Linnaeus, 1758). A bottom non-migratory fish. It is
active at night time moving close to the bottom. It was found in depth down to 5 m. Sagitta otoliths are elliptical, thin,
transparent. The dorsal side is smooth. The ventral side is covered with wave-like mamelons with round edges. The
rostrum is triangular, wide, heavily sharpened. The antirostrum is very small. OL/TL is 0.021.

Scorpion fish Scorpaena porcus Linnaeus, 1758. It is a bottom non-migratory sedentary fish. It is a twilight
predator-ambuscador. It is found in depth down to 30 and less frequently to 40 m. Sagitta otoliths are oval, thin,
transparent. The dorsal side is with tooth-like increments. The ventral side has wave-like sharpened mamelons. The
rostrum is short, wide, with a rounded top. The antirostrum is small, poorly distinctive. OL/TL is 0.040.

Spotted blenny Parablennius sanguinolentus (Pallas, 1814). It is a bottom nonmigratory fish, found in depth
of 1-3 m. Sagitta otoliths are oval, thick and non-transparent. The dorsal side is smooth. The ventral side is covered
with low mamelons with rounded tops. The rostrum is very wide, with a rounded top. The antirostrum is well
distinctive, wide, with a rounded top. OL/TL is 0.012.

Long-striped wrasse Crenilabrus tinca (Linnaeus, 1758). It is a migratory fish, which prefers bottom and
near-bottom layers. Ascending of wrasses to the medium pelagic layers was not occurred. It is found in depth of from
2.5 down to 15 m. Sagitta otoliths are fairly thick, wedge-shaped. The dorsal side is smooth or with low round-topped
increments. The ventral side in the front and sometimes in the middle parts are with high triangular increments,
gradually lowering to the rear part. The rostrum is wide, with a rounded top all along it. The antirostrum is wide,
narrowing to the top. OL/TL is 0.020.
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Goldsinny wrasse C. ocellatus (Forsskal, 1775). It is a near-bottom pelgic migratory fish. Its migrations occur
in the near-bottom and medium pelagic layers. It is found in depth of from 0.5 down to 15 m. Sagitta otoliths are fairly
thick, wedge-shaped. The dorsal and ventral sides are with small increments or smooth. The rostrum is very wide,
with rounded or slightly sharpened top. The antirostrum is wide, with a sharpened top. OL/TL is 0.022.

Cornish sucker (shore clingfish) Lepadogaster lepadogaster (Bonnaterre, 1788). It is a coastal bottom fish,
inhabiting mainly boulder-shingle grounds in the surge zone in depth from the water edge down to 1 m. Sagitta
otoliths are round, very thick. The dorsal and ventral sides are smooth. The rostrum is very low, wide, with a rounded
top. The antirostrum is absent. OL/TL is 0.011.

Summarizing the results of our preliminary research, sagitta otoliths of various species of the Black Sea
demersal fishes greatly differ in its morphology and in value of OL/TL. First of all, it is implicitly connected with the
species specifity of the otolith structure. In particular, even closely related fish species of generus Crenilabrus —
Cr. tinca and Cr. ocellatus have a distinctive differentiation in the external structure and size of otoliths. Moreover,
age variations also take place there.

In accordance with the numerous literature data, habitat depth and behavior patterns of fishes also effect the
size and morphology of otoliths. The smallest and bulkiest otoliths were found in two fish species — cornish sucker
and spotted blenny. These fishes inhabit shallow depth with strong currents and lead daytime sedentary lifestyle.
Larger, prolongated and flattened otoliths were found in rocklings, long-striped wrasses and goldsinny wrasses. They
are more agile fishes inhabiting deeper layers as compared with the former ones. The rockling is a nighttime
predator, long-striped wrasses and goldsinny wrasses are daytime active benthos-eating fishes migrating within the
coastal zone. The largest, elongated and flattened sagitta otoliths were met in a scorpion-fish. This is a slow-moving
predator-ambuscador hunting in the morning and evening twilight hours.

Therefore, in our opinion, differences in morphology of sagitta otoliths in the Black Sea demersal fishes
reflect not only the species specifity but also the character of fish adaptation to various depths and extent of activity.
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MUTAHWE MACCOBbIX BUOOB COBEAYKOBbLIX PbIE B MPUEPEXXHOW 30HE HOr0-BOCTOYHOIO KPbIMA
LllazaHos B. B., Bepe3sybosa E. /.

®IrbOY BO «KepuyeHckuii rocyaapCTBEHHBIV MOPCKOWM TEXHOMOTMYECKUI yHBepcuteT», . Kepyb, Poccus
e-mail: vshaganov@yandex.ru

CobaukoBble pbibbl ABMANTCA OAHOW M3 OCHOBHBIX TAKCOHOMMUYECKMX TPYMNn WUXTUOLEHA KaMEHMUCTbIX
FPYHTOB B aKkBaToOpuW HOr0-BOCTOMHOTO KpbiMa W WrpaloT BaXHYI0 PoOnb B XKM3HEAEATENbHOCTU MPUOPEXHbIX
coobuwectB. [1]. Bmecte ¢ TeM OCOBEHHOCTM NWUTaHWA MOPCKUX cobayvek B BOAAx [AHHOIO palioHa WU3y4eHbl
HegocTaTto4Ho. HekoTopble cBedeHve MO NUTaHUIO MATHUCTOM Mopckon cobauku (Parablennius sanguinolenthus
(Pallas)) conepxartcs B pabotax [2, 3].

B coobuieHnn npusBoaaTca npedsapuTefibHble AaHHble MO MNUTAHUIO TPEX MAaCCOBbIX BWMOOB MOPCKMX
cobavek 4YepHOMOpCKOro nobepexbsi ro-BOCTOMHOrO KpbiMa — MATHUCTOW MOPCKOWM cobaudku, cobaykm COUHKC K
xoxnaToun cobaykm.

KayecTBeHHbIV COCTaB NULLM MOPCKUX cobayek 4OBOSIbHO pa3Hoobpa3eH, ogHako borbLuas YacTb 06bLeKToB
NUTaHWs, HECMOTPSA Ha MOCTOSHHYIO BCTPEYAEMOCTb B KWLUEYHMKE, COCTaBMNAET HEe3HAYUTENbHYl OOM OT BCEX
CbeeHHbIX OpPraHM3MOB M HOCWUT BTOPOCTENEHHbIX xapaktep. Kpome Toro, cobaykoBbiM pbli6am CBOMCTBEHHA
3MeKTUBHOCTb B NMuUTaHuu. byayun B uenom GeHTodaramu, oTaenbHble BUAbI OTAAT NPeanoyTeHne KOHKPEeTHbIM
BMOAM OpPraHn3moB.

MaTtHucTas mopckas cobauvka Parablennius sanguinolenthus (Pallas). Benyluiee 3HayeHue B nutaHue
B3pOCHbIX 0CO6Een NATHNCTOM cOBavku MMerT BOOOPOCN-MakpoduTel. 1o yacToTe BCTpeyaemMoCcT OCHOBHOE MECTO
3aHumatoT poabl Ceramium wn Cystoseira, BecoBasi 4ONS KOTOPbIX OT Macchl NULLEBOro Komka coctasnseT 83% u
82% cootBeTcTBEHHO. Y Cystoseira naTHUCTas Mopckas cobayka OTKycblBaeT GOKOBble BETBM M peLenTakynbl. B
panoHe Kapapgara 3TM BOAOPOCNM SABASIOTCA OCHOBOW MuTaHuMA Ans atoro Buaa. OcTanbHble BOAOPOCHEN
BCTPEYaloTCH 3MNM30ANYECKM U SBNSIOTCA Yalle BCero BTOPOCTENEHHOW nuweln, ocobeHHo anuduTHble OopMbl.
OpraHunambl 3006eHTOCa B NUTaHUM B3POCIbIX 0COBEN NATHUCTON COBAYKN UIPaKOT 3HAYUTENBHO MEHbLLYIO POfb.

Cobauka-cduHke Aidablennius sphynx (Valenciennes). [laHHbli BUA siBnsieTcst notpebutenem nepnduToHa
n ceccunbHoro 6eHToca. B ero nutaHuu Begywyto ponb 3aHumatoT Bogopocnu popa Cladophora v gnatoMoBble
MukpoobpacTaHus. M3 KMBOTHBIX OCHOBHbLIMM 06beKTamy NUTaHNA SBASAIOTCA amUNOAbI U IMYNHKN OBYCTBOPYATbIX
MOISOCKOB.

Xoxnatasi mopckasi cobavka Coryphoblennius galerita (L.). OCHOBHbIMM OOBbEKTaMU NUTaHWUSA LAHHOTO BuAaa
SABMNAIOTCA OpraHnamMbl 3006eHToca — amMdunoabl, BEMUKOHXW [ABYCTBOPYATBLIX MOSIOCKOB W rapnakTukouabi.
Bopopocnu-makpoduTel B MULLEBBIX KOMKax aTon cobaukm BCTpeyaroTcs B Hebonblumx konmyecTsax. Yalle Bcero
310 Bogopocnu pogos Ceramium, Chaetophora, Cladophora n gpnatomoBble MUKpoobpacTaHusi.

Jlumepamypa:

1. Oyka J1. A. Tpodmyeckme KOMMMEKCbl MMYMHOK U MarnbkoB pblb B nMpubpexHon 3apocneBon 3oHe YepHoro mops //
Bonpocebl nxtnonorun. — 1978. — T. 18, Bein.1. — C. 43-53.

2. CmupHoB A. H. Martepuanbl no 6Guonorum pbl6 YepHoro mopsi B paiioHe Kapapara //Tpygbl Kapaparckon
Buonornyeckon ctaHumm. — 1959. — Bein. 15. — C. 80—82.

3. XvpuHa B. A. MaTepuanbl N0 NUTaHWUIO HEKOTOPbLIX BEHTOCOSIAHBIX PbIO B NpubpexHor 3oHe YepHoro mops y Kapapara
/[Tpyabl Kapagarckoi 6uonornyeckon ctaHumm. — 1950. — Bein. 10. — C. 62—63.

62


mailto:vshaganov@yandex.ru

FEEDING OF ABUNDANT SPECIES OF BLENNIES IN THE COASTAL ZONE OF THE SOUTHEASTERN
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Blennies are one of the basic taxonomic groups in the ichthyocene of the stony grounds in the water area of
the southeastern Crimea. They paly an important role in functioning of coastal communities [1]. However, specific
features of blennies feeding in the waters of this area are studied insufficiently. Some information on feeding spotted
blenny (Parablennius sanguinolenthus (Pallas)) is given in papers [2, 3].

The present paper provides preliminary data on feeding three abundant species of blennies inhabiting the
Black Sea coast of the southeastern Crimea — spotted blenny, sphynx blenny and Montagu’s blenny.

The feeding profile of blennies is rather versatile; however, a larger portion of prey items, in spite of constant
occurrence in intestines, makes up insignificant percentage of all consumed organisms, being of minor character.
Moreover, blennies are characterized by electivity in feeding. Being benthos-eating fishes in general, certain fishes
prefer certain prey items.

Spotted blenny Parablennius sanguinolenthus (Pallas). Algae-macrophytes play an important role in feeding
of adult spotted blennies. Genera Ceramium and Cystoseira are the most frequent in occurrence, weight fraction of
which in food bolus mass makes up 83% and 82% respectively. The spotted blenny bites away lateral branches and
receptacles in Cystoseira. In Karadag area, these algae are the bulk for feeding of this species. The other algae are
occurred occasionally, being only minor feed, especially epiphytes. Zoobenthos organisms have less important value
for feeding adult spotted blennies.

Sphynx blenny Aidablennius sphynx (Valenciennes). This species is a consumer of periphyton and sessile
benthos. Algae of genus Cladophora and diatomic foulants. Among animals, the main prey items are amphipods and
bivalve larvae.

Montagu’s blenny Coryphoblennius galerita (L.). The main prey items for this species are zoobenthos
organisms, namely — amphipods, veliconchas of bivalves and harpacticoids. Algae-macrophytes are met in food
bolus of these blennies in a small amount. They are algae of genera Ceramium, Chaetophora, Cladophora and
diatomic microfoulants more often.
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TEXHUKA O OBNTIOBA PA3PEXXEHHbLIX CKOMIMEHUW PbiBEbl B A3OBCKOM MOPE
uwos KO. B.

®Irb0OY BO «KepuyeHckuii rocynapCTBEHHBI MOPCKON TEXHOMNOMMYECKUI yHuBepeuteT», Kepyb, Poccus

JloB OCHOBHBIX MPOMBICIIOBbLIX BMAOB Ppbl6 A30BO-4epHOMOPCKOro 6accenHa: a3oBCKOW XaMChbl, THOMbKUA 1
nuneHraca 6a3vpyeTcd B OCHOBHOM Ha MMOTHbIX 3UMOBASIbHBIX CKOMMEHUAX KOLUEeNnbKoBbIMW HeBodamun. Ho B
nocnegHve rogbl, M3-3a BceneHus rpebHeBMka M COOTBETCTBEHHO CHWMXEHUS KOpMOBOW 6a3bl, a3oBckasi xamca K
TIONbKa cTanu pexe obpasoBbiBaTb NMNOTHbIE CKOMMEHUs. PaspeluéHHasn KBoTa THofbKM Ucnonb3yeTcs He Gonee yem
Ha 20-30%. AsoBckas xamca, OTHEPeCTUBLUMCb W OTKOPMMBLUMCL B A30BCKOM MOpPE, Mpu MOXONoAaHuu BOAbI
KOHLEHTpMPYeTCS B paloHax npeanponuebs, rae, M3-3a cnabon ynMTaHHOCTM, [OfIroe BpeMs AepXuTcs
pa3pexeHHo, pedko obpasys mpurogHble Ans obrnosa ckonneHus. MNpu ycuneHnnm ceBepHbIX BETPOB MUrpupyeT
yepe3 KepueHckuii nponueB Ha 3MMOBKY k Geperam KaBkasda n B Hebonbwon gone k 6eperam Kpbima. lNMunexrac
OCHOBHYIO YaCTb XM3HEHHOrO LMKMa AepXUTCA paspexeHHO 1 obpasyeT NMpOMbICIIOBbIE CKOMNMEHWS, AOCTYMHble As
obrnoBa KOLIENbKOBbIM HEBOAOM, TOMbKO CO CHWXKeHWeM Temnepatypbl Ao +5°C. OO6blMHO 3TOT nepuof
KpaTKOBPEMEHHbIN, CBA3aH C MNOXOMOAaHMEM, LUTOPMOBOW MOrOAOW M NEAOCTaBOM, YTO HeraTMBHO BRMSIET Ha
yCnoBusi NpoMbIcha.

MonbiTkn pa3paboTkn TexHukM Ans obrnosa paspeXeHHbIX CKOMMEHW THNbkW npeanpuHumanuce B 60—
80 rr. N3 Hanbonee 3Ha4YMMbIX MOXHO OTMETUTb: BNM3HELOBbIV FTMOPOMEXHEBOA, YBENUYEHNe ANUHbI KOLLENbKOBbBIX
HEeBOAOB, UCMOMb30BaHWE CBeTonoBa. B pesynbTate B OTAEMbHBIX Cyyasx YyAaBanochb MOMYYUTb MPOMbLICIOBbLIE
YNoBbl, HO B LIe/IOM MO OGBEKTVBHBLIM MPUYMHAM 3TV OMbITbl HE NOMYYMNN AanbHEWLero pacnpocTpaHeHns. Takum
o6pa3om, B HacTosllee BpeMs OCHOBHbIM OpyaAMeM noBa Ansd obbluu THONbKW, XaMCbl M MUIEHraca OCTaloTCs
KOLLenbKoBble HeBoAa. AHanNn3 TEXHWUKM N TaKTUKWM COBPEMEHHOTO MPOMbICIIA NOKa3bIBaET, YTO KOLLENbKOBbIE HEBOAA
Ha MENKOBOAbE U Ha Pa3pEXEHHbIX CKOMMEHNAX Mano3d(EeKTUBHBI.

MpombicrioBble panoHbl A30OBCKOTO MOPS M MPEANPONnMBbS MMEKT MakCcumanbHyl rmyouHy o 13 m u
NPEMMYLLECTBEHHO UNUCTblE TPYHThI. [Npu paboTe KoLenbKoBbIMW HEBOAAMW B TakMX YCIOBUSX MPOMbICIIOBUKM
CTankuBalTCA C pPsAAOM HeraTuBHbIX hakTopoB. KollenbkoBaHWe COnpoBOXAAETCA 3ape3aHVWeM CTSXXHOro Tpoca M
HWKHEn noabopkl B FPYHT, HAHOCUTCS 3KOMornyecknin yuep6 Bogoémy. MNMosbiieHHasi aBapMMHOCTL HabnoaaeTcs B
Mponuee n3-3a 6onbLLOW 3aCOPEHHOCTU OCTaTKaMM ryHAEp, MOTEPSAHHbBIX SKOPel, CYA0B Y BOEHHON TEXHWKW BPEMEH
Benukort OTeyecTBEHHONM BOMHbLI 1 TEYEHUIA Kak CEBEPHbIX, TaK U HOXKHbIX HanpaBneHun ckopocTbio o 1 m/c. B aTux
ycnoBusx apend HeBoda B 3améTe, Y Kotoporo Ao 70% CeTHOro noroTHa HaxoOuTCHA B KOHTaKTe C AHOM, BedeT K
OrPOMHbIM MaTepuanbHbIM notepsM. CrnedyeT OTMETUTb, YTO aKTMBHOIO opyaus, nossonsowero 6e360a3HeHHO
BECTM J1OB B NPONMBE B HACTOsILLEe BPEMS HET.

MepeuncneHHbIx HeraTuBHbIX (PaKTOPOB MOXHO u3bexaTb WM 3HAYUTENMBHO CHU3UTL WX BIWSIHME,
MCMOMb3ys B 9TUX panoHax He KOLWENbKOBbIA, a 3akugHoOW HeBoA, pa3paboTaHHbI aBTOpPOM cTaTbu W
A. M. KapeTthHukoBbiM [1]. Opyaue noa npegHasHadeHo Ans paboTbl B MENKOBOAHbLIX PanloHaxX Ha paspeXeHHbIX
ckonneHusix pblbbl Ha rmybuHax 10-13 M, noatomy ans obrnoBa 4OCTATOMHO BbICOTHI HEBoAa B nocagke 15-18 m.
[na cpaBHeHMs BbICOTa KOLLeNbkoBOro Heeoga cocrtaBnsieT 70—-80m. Npun ognHakoBOM pacxope ceTemaTepuaros,
ANVHa 3akngHoro Hesofa OyaeT B 3—4 pasa npesbilwaTth AMUHY KOLIENbKOBOrO HEBOAA M COOTBETCTBEHHO Mnowaib
obnosa yBenuuutcsi B 9—16 pas, 4To ABnseTcss LOCTOMHCTBOM Npu 06roBe paspexeHHbIX CKonneHuni. Hesoag moxeT
NCMoMb30BaTbCA B ABYX BapuaHTax: Ha NPOMbICIIOBOM CEMHEPE N Ha HeCaMOXOAHOM HeBogHukKe (Puc. 1).

@=500 m-1100 m

Puc. 1. Mopckon HeBOAHOW KOMMSIEKC HA HEBOAHMKE:
1) HeBOOHUK, 2) HeBOOOBLIOOpOUHaa nebéaka, 3) HEBOOOYKNAAOUHbIA PoOr, 4) KPbINIO HEPABHOKPLINOro HeEBOAA, 5)
ceTHas Tpaneuus, 6) Taroas nogbopa, 7) HeBogHOW sikopb, 8) nnae, 9) yageyku, 10) skopb, 11) MOTHS.

64



Mcnone3ytowmiica Ha A3oBo-YepHoMOpckom GacceiiHe celHepHbIi noT NpoekTUpoBasiCs B OCHOBHOM,
noA KOLUENbKOBbIA W TpanoBblii 1OB, NO3TOMYy paboTa 3akugHbIM HEBOAOM Ha celiHepe noTpebyeT HeKoTopon
AopaboTkm npoMcxembl. ITO B MEPBYIO 04MepeAb KacaeTcsi HeBOAOBLIOOPOYHOro MexaHnsma.

TakTnka paboTbl HEBOAOM MOXET pa3nunyatbCs B 3aBUCMMOCTU OT MoBedeHus oObekTa u pavioHa roBsa.
[MPOMbICMIOBbLIN KOMMIEKC Ha HEBOAHMKE Lienecoobpas3Ho ncnomnb3oBaTh Ans obnosBa OeperoBoit 30HbI, FAe YacTo
nuneHrac o6pa3oBbiBaeT CKOMMEHWs,, HeAOCTyMHble ANna cenHepoB. B GeperoBon 30He HEBOOHWK MOXET
BykcmpoBaTbCcsi MOTOdentoron, a Ha 6onblomM yaaneHun ot Bepera ceiHepoM WnW ApPYrMM CyAHOM, CrOCOOHbIM
NPUHSATL YIOB.

YuutbiBas, 4To OCHOBHON 06bEM A06bIYM Ha A30BO-YepHOMOpcKkoM BacceliHe TIoMbKK, XaMCbl U NuneHraca
NpUXoAMTCA HA MENKOBOAHbIE PaVOHbI, TO 3aKMOHOW FTOB MOXET HE TOMbKO YCMELUHO 3aMEHUTb KOLLENbKOBBIN, HO U
3HaYMTENbHO NOBLICUTL 3PEKTUBHOCTL NPOMbLICHA.

Jlumepamypa:
1. MateHt 36104 UA, A01K73/00. Mopckon 3akmgHonm HeBon Ans cenHepa / Lvwoe HO. B, KapetHukoB A. M. —
Ne 99115990; 3asen. 02.11.99; ony6n. 17.03.03. — bton. Ne3. (ykpanHCKkuin A3bIK)

TECHNIQUES FOR FISHING OF DISPERSED FISH AGGREGATIONS IN THE SEA OF AZOV
Shishov Yu.V.

Federal State Governmentally Financed Educational Institution of Higher Education
“Kerch State Maritime Technological University”, Kerch, Russia

Hauling of main commercial fish species in the Black and Azov Seas (Azov anchovy, tyulka and So-iuy
mullet) is based on dense wintering aggregations with purse seines. However, in recent years due to the invasion
with ctenophore and respectively decline in the food supply, Azov anchovy and tyulka have formed their dense
concentrations less frequently. Permitted catch quota for tyulka is used not more than for 20-30%. After having
spawned and fed in the Sea of Azov, Azov anchovy concentrates in the pre-strait area when seawater cools. It keeps
in a dispersed state for a long time due to low fatness, forming suitable for catching concentrations rarely. When
northern winds get stronger it migrates via the Kerch strait for wintering near the Caucasian coasts and in a small
portion near the Crimean coast. So-iuy mullet keeps in a dispersed state for most life cycle. It forms commercial
concentrations suitable for fishing with purse seines only at water temperature up to +5°C. Usually this time is short, it
is associated with cold snap, rough weather and ice formation, all these affecting the fishing conditions adversely.

Attempts to develop techniques for fishing dispersed aggregations of tyulka were made in 1960-1980s.
Among the most significant ones, the following techniques might be pointed out: twin hydromechanical seine,
increased length of purse seines, use of light fishing. As a result, in certain cases commercial catches were obtained,
in general these experiments were not widespread further by objective reasons. Thus, at present the main fishing
gear for fishing tyulka, anchovy and So-iuy mullet are still purse seines. Analysis of techniques and tactics of the
modern fishing shows that the purse seines are slight efficient on shallows and on dispersed concentrations.

Fishing grounds in the Sea of Azov and in the pre-strait area have maximum depth down to 13 m and
predominantly mud grounds. While working with such seines under these conditions fishermen encounter with a
number of negative factors. Purse seining is accompanied by digging-in of a purse rope and ground line into the
ground. It causes ecological damage to the water body. Increased number of accidents is observed in the strait due
to debris of stake nets, lost anchors, vessels and military hardware of the Second World War as well as northern and
southern currents with a rate of 1 m/c. Under these conditions, drift of a seine during shooting, when up to 70% of a
net is in contact with the bottom, leads to large material losses. It should be noted that at present there is no active
fishing gear, which allows decisively fishing in the strait.

The above negative factors may be avoided or reduced greatly if to use not a purse seine but a drag seine,
which was designed by the authors of the paper and A.M Karetnikov [1]. This fishing gear is intended to be used in
shallows on the dispersed fish aggregations in depth of 10—13 m; therefore, for fishing it is sufficient to have a seine
height of 15-18 m in a setting state. To compare the height of a purse seine is 70-80 m. With similar expenditure of
the netting material, the length of a drag seine will exceed by a factor of 3-4 the length of a purse seine and
respectively the area of fishing will increase 9-16 times that is advantage while fishing the dispersed concentrations.
Drag seines may be used both on the commercial seiner and on non-self-propelled nevodnik (Fig. 1).

Operating in the Sea of Azov and the Black Sea seining fleet was designed mainly for purse seining and
trawling; therefore, fishing with drag seines on a seiner requires additional development of the fishing scheme. It
concerns, first of all, seine-hauling mechanism.

Techniques of operation with a seine may vary due to the target behavior and a fishing ground. The fishing
complex on nevodnik is reasonably to be used when fishing in the coastal zone where So-iuy mullet forms
concentrations unreachable for seiners. In the coastal zone, nevodnik may be towed by motorboat and at great
distance offshore by seiners or other vessels able to take hauls.

65



@=500 m~-1100 m

Fig. 1. Sea seine complex on nevodnik:
1) nevodnik, 2) seine-hauling winch, 3) seine stacking roll, 4) lead of a seine, 5) net trapezium, 6) drag line, 7) seine
anchor, 8) float, 9) bridles, 10) anchor, 11) belly.

Taking into account that the main hauls of tyulka, anchovy and So-iuy mullet in the Sea of Azov and in the
Black Sea are taken on shallows; drag seining may successfully replace the purse seining and increase fishing
efficiency greatly.

References:
1. Patent 36104 UA, A01K73/00. Sea drag seine for a seiner / Shishov Yu. V., Karetnikov A. M. — Ne 99115990; claimed

02.11.99; published 17.03.03. — Bulletin. No 3. (in Ukrainian)
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Cexuus 2 PYHOAMEHTAIBHbIE U NPUKNAOHBLIE ACMNEKTbI B TEXHONOMMA
NEPEPABOTKW BOAHbIX BUONOrMYECKMUX PECYPCOB U OTXOAOB OT UX
PA3LENKN

Section 2 FUNDAMENTAL AND APPLIED ASPECTS IN TECHNOLOGY OF
PROCESSING OF AQUATIC BIOLOGICAL RESOURCES AND FISH OFFALS
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QOPEKTUBHOCTb MPUMEHEHUA 3KCTPAKTOB U3 MOJTJTKOCKOB B KOMMJIEKCHOM
CAHATOPHO-KYPOPTHOM JIEMEHUU
Bumiomckas' O. E., ﬂaepUHeHKO1 O. U., I ony606¢a2 T. @.

'ore0Y BO «KepyeHckuin rocyaapcTBEeHHbI MOPCKOWM TEXHOMOMMYeCcKin yHmBepeuteT, 1. Kepyb, Poccus
e-mail: 0lha98306@yandex.ru
Iy «HWW peTckoit kypopTonor 1 ouanoTtepanun» MuHMcTepcTaa 3apaBooxpaHeHnst Pecny6nnku Kpeim, r. EBnatopusi, Poccus

B coBpemMeHHON HyTPULUMOMOrMM LUMPOKOE PacrnpoCTpaHeHWe MONyyYnnio HarnpaefneHue, OCHOBAHHOE Ha
UCMOMb30BaHMN HaTypanbHbIX NPOAYKTOB, coAepXalyx Ouonormiyecku akTMBHble BeELLECTBa, WX KOMMMEKChbl,
obnagatoLime onpeaeneHHbIM perynupyowmm BO3AENCTBMEM Ha OpraHM3M B LIENOM U Ha ero OTAemNbHble CUCTEMbI U
dyHKUMK. [NprpogHbIe KOMNMEKChl XOPOLLO AOMOMHAT CTaHAapTHYK Tepanuio, CHUMaT MHorne noboyHble adekTbl
nekapcTs, yny4laT o6MeHHbIe NPOoLIeCChl 1, Kak cneacTaue, neveHne ctaHoBuTtcs 6onee apdekTMBHbIM.

B Hauvane 90-x rogoB, C yXyALUeHUeM 3KOMOrM4eckon o6CTaHOBKU B CBA3W C aBapuen Ha YepHobbinbekomn
A3C, B nabGopatopun 6GuOTEXHOMOrM4ecKMX wuccrnenosaHnin HKOKHOrO Hay4yHO-UCCReaoBaTeNbCKOro WHCTUTYTA
MOPCKOro pbIGHOro xo3sctBa U okeaHorpagum (HbiHe OIBHY «HOrHUPO») 6binu HavaTtbl MccrnegoBaHus,
CBHA3aHHble C paspaboTkon ne4yebHO-NPOUNAKTUYECKOW MNPOAYKLUMM Ha OCHOBE MOPCKMX MOpOOUOHTOB,
npeaHasHaveHHon Ans peabunutauuy niogew, NocTpagasLuMX OT pagrMauMoHHOIo BO3AEeNCTBUS.

3a npoweawune rogbl B nabopatopun paspaboTaHbl TEXHONMOMMWU MOMNy4YeHUs OGUONOrMYEcKM akTUBHbIX
pobaBok: 6enkoBo-yrneBoAHble KOHUEHTpaTbl u3 mugni — BYK-M, «Bunonan», «®nabumonn», 6Ganb3am
«lMaHTukanen», M3 MomnmwcCka panaHbl — npenapat «PanonuvH», M3 Xupa akynbl katpaH — «KaTpaHon», u3
MUWKPOBOZOPOCNN CNMPYNuHbl — cupon «CnvpynaH», nuieBon kpacutenb «KBepuntuH» n ap. MHorme paspaboTku
Obiny ycnewHo BHeapeHbl YacTHbiMK rpmammn — HTL, «FOHne», OO0 «HWIT «"anen» u ap.

PesynbTaTthl paboT HEOQHOKPATHO OOKNaAbiBaNMCh Ha MEXOYHAPOAHbLIX KOH(EepeHUMsX 1 3aluieHbl 12
MaTeHTamn Ha n3obpeTeHue.

Haunbonbluine wuHTepec y wuccnepgosatenen un BocTpebOBaHHOCTL y noTpebutenen nonyynn 6GenkoBo-
YrMeBOAHbIN KOHUeHTpaT u3 muaun (M. galloprovincialis Lam.). TexHonorns atov Guonornyeckn aktueHon fobasku 3a
nocnegHne 20 neT HeOAHOKPATHO MepecMaTpuBanacb W YCOBEpPLUEHCTBOBanacb, MNPOBOAWINCL KOMMIEKCHbIE
TexHornornyeckne, Meauko-bronormieckne, KNMHMYeckne NCCrneaoBaHns coctasa n 3ddEKTUBHOCTU KOHLeHTpaTa [1, 2].

[oTOBbIN NpOAYKT — OGENKOBO-YIMEBOAHLIA KOHLEHTPAT W3 MWUAMA — Bsi3Kas KUAOKOCTb (OTHOCUTENbHasi
nnoTHocTb — ot 1,29 go 1,31 riem® npu Temnepatype 20°C) co cneumndmryeckum 3anaxom u BKYCOM, C COAEpPKaHUEM
cyxux BeLlecTB He meHee 50,0%. KoHueHTpaT npeacTaBnseT cob0 MHOrOKOMMOHEHTHYIO CUCTEMY.

Bernkn koHUueHTpaTa npuHagnexar K O6uonorMyeckn LUeHHbIM, 4YTO MNOATBEPXKOAETCA 3HAYEeHUAMMU
aMVHOKMCIIOTHOIO CKOpa; Ha AOMi0 He3ameHuMbIx npuxoamTcs 43,7% obuwero cogepxanusa amuHokucnot (AK), Ha
ponto cepocopepxawmx AK (METUOHMHA, UMCTUHA, TaypuHa) — aHTUOKCUAAHTOB npsmoro aenctens — ao 18 (17,9)%
cymmapHoro cogepxanusi AK, n3 Hux 9,2% npuxogutcsa Ha TaypuH. Ocobasi ponb cpean AK npuHagnexuT TUpo3uHy,
y4acTBYIOLEMY B CUHTE3€ FOPMOHA LLUTOBUAHON Xenesbl — TMPOKCUHA.

NunnaHeIn cocTaB KOHLEHTpaTa CBUAETENbCTBYET O NPUCYTCTBMMU 3CCEHUManbHbIX MOMMHEHACHILLEHHbIX
XUPHbIX  KMcnoT 3, ®6, obycnaBnuBatowmx 6Guonormyeckyto  adpekTMBHOCTL  nunugoB.  PaccuutaH
XUPHOKMCNOTHBIM ckop (ans HXKK — 1,0, MHXK — 0,4, MHXK — 1,6); koaddpurumeHTsl 30PEKTUBHOCTU NUMNUAOB
(3:1:4); cooTHOLWEHME ®6 K ®3 B KOHUEHTpaTe cocTaBnset 2:1.

YrneBodbl KOHLEHTpata npeAcTasneHbl (PU3MOMOrMYeckn BaXHbIMM MoHocaxapuaamu (% Ha cyxve
BelLecTBa Macchbl yrnesoaoB B obpasue) — rekcozamu (12,88), ypoHoBbiMu (9,98) 1 cnanoBbiMu kucnotamm (8,52),
amMmuHocaxapamu (9,27) n neHto3amun (2,56) n cocraBnsnm cootseTcTBeHHO okono 30,6, 23,0, 19,6, 21,4% macchl
yrneBofoB. NeHTo3bl B KOHLUEHTpaTe npefcTaBfeHbl apabuHo30ot0, KCUnosoto, pubo3oto B Konnyectsax He Gonblue
6,0% macchkl yrnesogoB. Ha gonto rekcos npuxogutcs okono 30% macchl yrneBoAoB B KOHLEHTpaTe.

MuHepanbHbIl cocTaB Xapaktepuayetcs npucytctBuemM 15-tu BuoreHHbix mMakpo- (r/kr) — marnmsa (0,7),
docdopa (3,6), kanbumsa (8,0), kanua (4,4), HaTpua (7,7), cepsl (2,7), xnopugsl (5,5) n MUKpoanemeHToB (Mr/kr) —
xenesa (38,7), umHka (14,5), nopa (3,5), mapraHua (25,8), meam (6,5), xpoma (2,2), kobanbta (0,4).

YCTaHOBMEHO, 4YTO B COCTaB KOHLUEHTpata BXOAAT [Ba BbICOKOMOMEKYNAPHbLIX YrneBoA-6enkoBbIX
komnnekca — 6uononumepsl (bn-1, bn-2), macca kotopbix coctaBnana 74,6% cyxux BewecTB KoHueHTpata [3].
Brononumepsl pasnuyatoTcs cneumgpuyHOCTb0 BMOXMMNYECKOTrO CoCTaBa, MakCMMyMamu CMeKTPOB MOrMOLEHUs B
Y® obnacTtn n 6Gnonormyeckon akTMBHOCTbLIO.

Ha ocHoBe 6G1ononMmepos, BbIAENEHHbIX U3 TKaHeW muamm YepHomopckon (Mytilus galloprovincialis Lam.)
n/vnn GproxoHororo monntocka (Rapana venoza Valenciennes), n 9KCTPakTOB IeKapCTBEHHbIX pacTeHui Obina
pa3paboTaHa 1 M3roToBreHa NMHNA aKcTpakToB «Prnabumonny. Ha gonto 6uononnmepos MOMMOCKOB MPUXOAUTCS B
cpenHem 80+5% OT cyxoro BeLecTBa 3KCTPaKToB [4].

B kayectBe pacTMTENbHOrO CbipbA ANS MOMYYEHWUS JKCTPAKTOB ObIMM MCMOMb30BaHbl: TPELKUn Opex
MOJI0MHO-BOCKOBOW cTeneHun cnenoctu (Juglans regia L.), wunoBHuk (Rosa cinnamomea L.), 6oapbiwHuk (Crataegus
sanguinea Pall) v gp. B 6uononmmepbl n3 mMsica panaHbl BBOAWIICA 3KCTPAKT GosipbILLIHUKA A0 KOHUeHTpauun 45%
CYXMX BeLLEeCTB B FrOTOBOM MPOAyKTe.
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B onbiTax in vitro ycTtaHOBNEHO, 4TO KOHUEHTpaT ¥ Ouononumepbl NPOSIBASIOT aHTUOKCUMOAHTHYHO
aKTMBHOCTb, B 7 pa3 MpeBbILALLYI0 TaKOBYHO CybnnMupoBaHHOro msca muaun. Mepuko-buonornyeckumm u
OOKIMMHWYECKUMW  MCCNeAoBaHNAMM MoKasaH LWMPOKUA ChekTp OMonorMveckor akTMBHOCTU KOHLEHTpaTa U ero
6uononnmepos, yCTaHOBNEHO PafMo3allUMTHOE, KPOBETBOPHOE, CaxaponoHuxawliee, MembpaHONPOTEKTOPHOE U
afjanToreHHoe AencTBre, foKazaHa BO3MOXHOCTb KOPPEKLMI MPOOKCUAAHTHO-aHTUOKCMAAHTHOTO GanaHca.

MocnepHue wuccnegoBaHusa 3PEKTUBHOCTM NO  npumeHeHuto BA[Ll, B 4aCTHOCTU SKCTPakTOB U3
6uononnmepos panaHbl ¢ 60SApbILLHMKOM, NpoBoAMNUCL Ha 6ase Y «YkpaunHckoro HUW pgetckon kypopTonornm un
dusmnorepanuny MOS VYkpauHbl (HoiHe Y «HWW petckon kypoptonorun u dusnotepanum» MwuHucTepcTBa
3apaBooxpaHeHnss Pecnybnmkm KpbiM) B CaHaTOPHO-KYPOPTHOM MeYeHUn AeTell C XPOHUYECKUM TOH3WMNUTOM, C
HapyLleHnem NPoBOAVMOCTM ¥ NPOLIECCOB Penosspu3aunm.

CornacHo CTaTUCTUYECKUM [AaHHBbIM, XPOHWYECKUA TOH3UNNUT ABMASETCA OOHMM U3 pacnpoCTPaHEeHHbIX
3aboneBaHWn [eTCKOro BO3pacTta W BCTpevaeTcd BO BCeX BO3pacTHbix rpynnax [5, 6]. Cpeau wmeTopos
KOHCEpPBaTUBHOrO BO3OEWCTBUSA Yy AeTeN C XPOHUYECKMM TOH3UIMNUTOM 3HauyuMTernbHOe MeCTO 3aHUMMaeT caHaTOPHO-
KypoOpTHOE feveHue, CnocobCTBylOLEE MOBLILEHNIO €CTECTBEHHOW PEe3UCTEHTHOCTU. OdIEKTUBHOCTL feyYeHns
TECHO cBfi3aHa C PYHKUMOHaNbHbIM COCTOSIHUEM OPraHvM3ma, B TO e BpeMsi KOHLEeHTPpaT M 9KCTPaKTbl U3 MOJIIOCKOB
obnafaloT BblpaXXeHHbIM PerynvpyoLLmMm BO34enCcTBUEM.

CaHaTopHO-KypPOPTHOE fNeYeHne BKIIoYano afeKkBaTHbIN CaHaTOPHO-KYPOPTHbIN pexum (I-11), nonHoueHHoe
cbanaHcMpoBaHHOE NUTaHwe, rpynmnoByio NevebHyto praKynbTypy (B rpynne HapyLUEeHWA OPraHoB AbIXaHWUs), Py4HON
mMaccax BOpoTHMkoBon obnactn (Ne 10), knMmaTtoneveHne COOTBETCTBEHHO Ce30Hy roga. B obcnegoBaHue 6bino
BKINtoYeHO 70 geTen C XPOHUYECKMM TOH3WNIMTOM B hase pemuccumn. B ocHosHyto (1) rpynny sownu 50 geten,
nonyyaBLUNX B KOMMIEKCE CaHAaTOPHO-KypOPTHOro neveHusi gobasBky M3 panaHbl ¢ 6osipbilWHWKOM B TeveHue 10
OHen, B rpynny cpasHeHus (1) — 20 geTeit, He nonyyaBLwNX J0GaBKY B KOMMNIIEKCE NEYEHUS.

[na OueHKNW OTBETHbIX peakuuin opraHvama fdeTter Obinyv NpoBedeHbl aHanusbl AAHHbLIX KIVHUYECKOTO,
byHKUMOHanbHOro, nabopaTopHOro M MCUMXoriorMyeckoro MetodoB obcnepgoBaHusi. OHM  BKIKOYANM  OLEHKY
CYOBEKTVBHbIX U OOBEKTMBHBLIX AaHHbIX, 3feKTpoKapauorpaduyeckme nokasaTtenu, nokasatenn CrnekTpanbHOro
aHanusa puTMa cepaua v kapauouHTepsanorpaduv, AaHHble LEHTPanbHOW M nepudepuyeckoin reMogMHaMmKN,
YHKUMOHaNbHLIX Npo6, remaTtonorM4yecknx mnokasaTenen, [AaHHblX MEPEeKUCHOro OKUCIEHUS FNUNMAOB U
aHTMOKCMOAHTHOW 3aLUuUThl, KaTexonamMmMHOBBLIX TOPMOHOB, a TakkKe OLEHKY codepxaHus kanbuus, dpocdopa n noga
MOYM 1 UMMYHOrNobynvHa A CrtoHbl, AaHHbBIX MCUXOMOrMYECKOro TECTUPOBaHWS.

MonyyeHHble AdaHHble cBUMAeTeNnbCcTBOBann 06 3dPHEKTUBHOCTU KOMMMEKCHOTO CaHaTOPHO-KypOPTHOro
neveHuns geTel C NpUMeHeHMeM 3KCTpakTa U3 panaHbl ¢ 6OSPbILLHUKOM.

MpennoxeHHbIn 10-AHEBHLIN KYpC NEYeHNst XOPOLLO NEPEHOCUIICA AeTbMU, HE UMEeN NMOBOoYHbIX 3hdeKTOB,
cnocobcTBoBan  HopmanusaumMn  KNMHWKO-PYHKUMOHAMbHLIX U nabopaTopHbIX — MokasaTenew,  ynyylweHuto
BHYTPWKENYAOYKOBON MPOBOAUMOCTM U MPOLIECCOB penonspu3aumn no AaHHbIM 3nekTpokapauorpadumn. bonee
Bblpa)XeHHas MonoxuTenbHas AuMHamuka AaHHbix OKI Habniojaetca y deTel € WUCXOOHBIMW - HapyLUEHWSMM
npoLeccoB penonspusaumn Muokapaa.

YKasaHHbI MeToA NpeanoXeHO PekoMeHAOoBaTb Kak MeTod Hopmanu3aumm 3reKTpodu3nonornyeckmx
nokasaTenen paboTbl cepaua W ChekTpanbHbIX XapaKTEPUCTUK CEepAEYHOro puTMa Ha oHe ynyudleHus
nokasaTternend VMMYHOKOMMETEHTHON CUCTEeMbl, aHTMOKCMOATHOM 3almMTbl W nokasaTenen meTabonuama,
COMPOBOXAAMOLWENCH Yyny4lleHneM CyObEeKTMBHOrO cTaTyca W MCUXONOrMYECKUX XapakTepucTuk y peten C
XPOHWYECKUM TOH3UIITUTOM.

B 3aknioveHve xoTenocb Obl OTMETUTb 3HAYUTEMbHbIN OOBEM MNpPOBEAEHHbIX PaboT Mo Co3daHuio,
WUCCMNedOBaHMIO W MNpakTUYeckon anpobauum OMOoNormyeckM akTuBHbIX [O00aBOK Ha OCHOBE  MOJITHOCKOB,
perynupyolmx 1 KOppekTMpyloWmx MeTabonuueckne mnpoueccsl B opraHuaMe 4enoseka. bonee wwmpokoe
BHEAPEHNE npeanoxeHHbIX pa3paboTok, 6e3ycnoBHO, ABMNSETCA akTyarnbHbIM U BOCTpeboBaHHbLIM HanpaBfeHneM B
COBPEMEHHOIN KOHLIENLMM 0300POBIIEHNS HAceneHus, pasBnTUM Kak CaHaTOPHO-KYPOPTHOrO kommnnekca Kpbima, Tak u
B Lenom Pecnybnukn KpbiM, Kak pekpeaLmoHHOro pernoHa.

Jlumepamypa:

1. Mat. 17362 A YkpauHa, 6 A 23 J1/04. Cnocob norny4eHust 6enkoBo-yrneBogHOr0 MUAUMHOIO KoHueHTpaTa / NybaHosa A. T,
Buriotckas O. E., AwwmHa N.A. v ap. — Ne 96114414; 3aaen. 26.11.96; ony6n. 31.10.97. — Bron. Ne 5. (yKkpanHCKnin A3bIK)

2. butiotckas O. YcoBepLUEHCTBOBaHME TEXHOMOrMM NPoM3BOACTBa OMOMOrMYeckn akTMBHOW [OOABKU M3 4EPHOMOPCKMX
muauii // ToBapbl 1 pbiHkKU. —2008. —Ne 2. — C. 49-61. (YyKpanHCKWI A3bIK)

3. Mat. 60504 A YkpauHa, 7 A61 K35/56. Brononvmep 13 TkaHel MOISIHOCKOB, Crocob ero BblaeneHust U Guonormyeckve
ceoicTa / buttotckas O. E., OscsiHHukoBa T. H., l'ybaHoBa A. I. n gp. — Ne 2002108573; 3asen. 29.10.02; onybn. 15.10.03. — Bron. Ne 10.
(yKpauHCKMI 513bIK)

4. MaTteHT Ha nonesHyto mogenb 72850 UA, A61K 35/56. Cnocob nonyyeHust ametmyeckux Ao6aBok M3 Guononvmepos Mmuaui /
Butiotckas O. E., N'ybaHosa A. I'. — Ne u 2012 03146; 3asen. 19.03.12; ony6n. 27.08.12. — Bron. Ne 16. (yKpanHCKuiA A3bIK)

5. 3aBamnu M. A., bBanabaHueB A. I., MewkoB B. B. OcHOBHble HanpaBneHus pasBUTUS KypOPTHOM
oTopvHonapuHronoruu // BecTHuk pusmotep. n kypopton. —2005. — Ne2. — C. 92-93.

6. ManbuyH B. T. Jleye6GHasa TakTMKa NpU XPOHUYECKOM TOH3UINIUTE B CBETE HOBbIX Hay4HbIX AAHHBLIX U NPaKTUYECKOro
onbiTa // Poccuick. Mea. XKypHan. —2006. — Ne5. — C. 50-52.

69
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In the modern science of nutrition, a trend aimed at use of natural products with biologically active substances
and their complexes with a certain regulating impact on human organisms as a whole and on particular systems and
functions. The natural complexes supplement the standard therapy well, eliminate many side effects of pharmaceutical
drugs, make metabolic processes better and consequently the therapy becomes more efficient.

In early 1990s, due to aggravation of the ecological situation after the Chernobyl disaster, the laboratory of
biotechnological studies of the Southern Scientific Research Institute of Marine Fisheries and Oceanography (now
Federal State Budgetary Scientific Institution “YugNIRO”) initiated research concerning the development of
therapeutic and prophylactic products based on sea aquatic organisms designed for rehabilitation of people
undergone radiation. For these years, there have been developed technologies of output biologically active
supplements: protein-hydrocarbon concentrated products made of mussels — BUK-M, “Bipolan”, “Flabimoll”, balm
“Panticapeum”, concentrates made of sea snail Rapana — medicinal product «Rapolin», preparation made of spiny
dodfish oil — “Katranol”, preparation made of microalgae spirulina — syrup “Spirulan”, food grade dye “Quercetin”, etc.
Many inventions were successfully implemented by private companies — Scientific Technical Centre “YuNIS”, “NIL
“GALEN” Ltd, etc.

The results of activities were reported at international conferences several times and they proved by
12 invention patents.

Protein-hydrocarbon concentrated product made of mussels (M. galloprovincialis Lam.) is of the greatest
interest of researchers and of demand by consumers. Technology of this biologically active supplement for recent
20 years was reviewed many times and improved. Comprehensive technological, medical and biological, clinical studies
were undertaken in respect of composition and efficiency of the concentrated product [1, 2].

The final product — a protein-carbohydrate concentrate made of mussels is a viscous liquid (density rate is within
ot 1.29 to 1.31 g/cm3 at temperature 20°C) with specific odour and taste, with the dry matter content not less than
50.0%. The concentrated product is a multicomponent system.

Proteins from the concentrated product refer to biologically valuable ones, that is proved by values of amino-
acid score; percentage of essential ones is 43.7% of total amino acid content (AA), the percentage of sulphur-
containing AA (methionine, cystine, taurine) — direct-acting antioxidants — up to 18 (17.9)% of total AA content, of
which 9.2% falls on taurine. The utmost importance among AA is placed on tyrosine, taking part in synthesis of
thyroid gland hormone - thyroxine.

Lipid composition of the concentrated product imply the presence of essential poly-non-saturated fatty acids
®3, w6, inducing the biological efficiency of lipids. Fatty acid score was estimated (for non-saturated fatty acids — 1.0,
mono-non-saturated fatty acids — 0.4, poly- non-saturated fatty acids — 1.6); coefficients of lipid efficiency was
calculated (3:1:4); ratio of ®6 to @3 in the concentrated product is equal to 2:1.

Carbohydrates of the concentrated product are represented by physiologically essential monosaccharides
(% to dry matters of carbohydrates in a sample), namely by hexoses (12.88), uronic (9.98) and sialic acids (8.52),
amino sugars (9.27) and pentoses (2.56). They make up respectively about 30.6, 23.0, 19.6, and 21.4% of
carbohydrates weight. Pentoses in the concentrated product were represented by arabinose, xylose, ribose in
amount not more 6.0% of carbohydrates weight. The percentage of hexoses is about 30% of carbohydrate weight in
the concentrated product.

Mineral composition is characterized by availability of 15 biogeneous macroelements (g/kg) — magnesium
(0.7), phosphorus (3.6), calcium (8.0), potassium (4.4), sodium (7.7), sulphur (2.7), chlorides (5.5) and microelements
(mg/kg) — iron (38.7), zinc (14.5), iodine (3.5), manganese (25.8), copper (6.5), chrome (2.2), cobalt (0.4).

It was found that the composition of the concentrated product includes two high-molecular-weight
complexes — biopolymers (Bp-1, Bp-2), the weight of which was equal to 74.6% of dry matters of the concentrated
product [3]. Biopolymers differ in specific character of the biochemical composition, maximums of UV- absorption
spectra and biological activity.

A series of extracts “Flabimoll” was developed and produced on the basis of biopolymers extracted from the
tissues of the Black Sea mussel (Mytilus galloprovincialis Lam.) and/or gastropod (Rapana venoza Valenciennes),
and extracts from medicinal plants. The percentage of mollusk biopolymers was on average 80+5% of the dry matter
from the preparations [4].

As starting material of herbal origin for extracts, there were used walnuts of milky-wax ripeness (Juglans
regia L.), cinnamon rose (Rosa cinnamomea L.), hawthorn (Crataegus sanguinea Pall), etc. Thus, hawthorn extract
was introduced into biopolymers from the rapana flesh at the concentration of up to 45% of dry matters in the finished
product.

By the experiments in vitro it was found that the concentrated product and biopolymers revealed their
antioxidant activity exceeding by factor of 7 of that of the freeze dried flesh of mussels. Medical-biological and pre-
clinical studies showed the wide spectrum of the concentrate biological activity and its biopolymers. Radioprotective,
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sugar-reducing, blood-creating, membrane-protecting and adaptogenic activity was determined. Capability to correct
proxidant and antioxidant balance was evidenced.

The recent research in efficiency of biologically active supplements application, in particular, made of rapana
and hawthorn biopolymers was carried out on the basis of State Institution «Ukrainian Scientific Research Institute of
Children’s Health Resort Study and Physical Medicine” of the Ministry of Health of Ukraine (now State Institution «
Scientific Research Institute of Children’s Health Resort Study and Physical Medicine” of the Ministry of Health of the
Republic of the Crimea). The concentrated product was used in the sanatorium-resort therapy of children with chronic
tonsillitis, with asequence and impaired processes of repolarization.

According to statistical data, chronic tonsillitis is one of the most generalized children’s diseases, being
found in all the age groups [5, 6]. Among the methods of the conservative impact on children with chronic tonsillitis,
the sanatorium-resort therapy takes the important place. This therapy contributes to increase of the natural
resistance. Efficiency of the therapy is closely connected with functioning of an organism, and the concentrated
product and mollusk extracts have the pronounced regulating action.

The sanatorium-resort therapy includes adequate sanatorium regime (I-11), good well-balanced nutrition,
therapeutic physical training in groups (in the group with disorders of respiratory organs), manual massage of the
collar zone (Ne 10), and climatic therapy according to the season. The assessment included 70 children with chronic
tonsillitis in remission. The main group integrated (I) 50 children, being treated with rapana-hawthorn supplement in
the complex of the sanatorium-resort therapy for 10 days, the group of comparison (Il) included 20 children, not being
treated with the supplement in the complex therapy.

In order to evaluate the responses of children’s organisms, data of clinic, functional, laboratory and
psychological methods of treatment were analyzed. They included assessment of subjective and objective data, ECG
tracing, factors of spectrum analysis of the cardiac rhythm and cardiointervalography, data of central and peripheric
hemodynamics, functional tests, hematological factors, factors of peroxide oxidation of lipids and antioxidant
protection, catecholamine hormones as well as calcium, phosphorus, iodine content in urine and content of
immunoglobuline A in spittle, psychological testing.

The data obtained were the evidence of efficiency of the complex sanatorium-resort therapy of children
being treated with rapana and hawthorn extract.

Children tolerated well the proposed 10-day treatment course. It had no side effects, contributed to recovery
of clinic-functional and laboratory factors, improvement of intraventricular conduction and repolarization by ECG.
More pronounced ECG positive dynamics is observed in children with initial repolarization disturbances.

The method above was proposed to be recommended as the method of recovery of electrophysiological
factors of the cardiac function and spectrum characteristics of the cardiac rhythm in the background of improved
factors of immune system, antioxidant protection and metabolic factors. All these were accompanied by improved
subjective state and psychological characteristics of children with chronic tonsillitis.

In conclusion, a considerable amount of work for development, research and practical approbation of
biologically active mollusk-based supplements may be emphasized. Wider implementation of the proposed products
is surely to be urgent and high-demand trend in the modern concept of the population healthcare and promotion both
of the sanatorium-resort complex in the Crimea as the Republic of the Crimea as a recreation region.
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MOKA3ATEJIIN KAYECTBA U BE3OMNACHOCTU BYPbIX BOOOPOCHEN POOA CYSTOSEIRA:
NMEPCMNMEKTUBA NX UCMNOJNIb3OBAHUA
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Mopckue Oyprble Bogopocnu Cystoseira crinita Bory n Cystoseira barbata (Good. et Wood.) aBnsatoTca
rMaBHbIMW  KOMMOHEHTamMu npubpexHoro duToueHosa YepHoro mopsi. OpHako Cystoseira He sBnseTcs
TpaguLMOHHBIM 0OBEKTOM [00bIuM B 3TOM pervoHe. NocneaHue oduumansHble cBegeHns o obbiye Bogopocnen B
YepHom Mope oTHocsaTcst k 1970-m rogam. [MMpombicen Obll OCHOBaH WCKMOYMTENBbHO Ha cOope LUTOPMOBLIX
BblibpocoB. CobpaHHOe Cbipbe MCNonb30Banoch apmakonornyeckum npeanpuatTuem KpacHogapckoro kpas. B
nocnegHee gecatTuneTue nogm cobmparoT LITOPMOBbIE BIOPOCHI M UCMOMb3YT BOAOPOCIIN TOMBKO ANs YryyleHus
CTPYKTYpbl NOYB B UX npuycanebHbix xo3sancteax. OCHOBHbIMM NMPUYMHAMU HEUCTONb30BaHUS LMCTo3upkbl B Poccuu
ABMSAOTCA: OTCYTCTBME PbiHKAa CObITa, MPOMBILLNIEHHBLIX TEXHOMOMMIN U NPEeAnpUATMIA No ee nepepaboTke, a Takke,
3KOHOMUYECKas He3anmHTEepPeCOBaHHOCTbL B A0ObI4e 3TOro chipbd. B YkpavHe u Bonrapumn uuctosmpa ucnonb3yerca
Kak bmonoruyeckas rog copgepxalas gobaska B xnebobynoyHble, KOHOUTEPCKME U3OENUS, MOMOYHbIE MPOAYKThI U
nekapcTBeHHble npenapaTsl [2]. B HacToswwee BpeMs 3anac LMcTo3npbl B YepHOM MOpe NporHo3vMpyeTcst Ha YPOBHE
80 TbIC. T Npu BNaroNpPUSATHBLIX 3KONOMMYECKUX YCroBMAX. B cooTBETCTBUM C MPOrHO30M BO3MOXHOTO Bbinosa (BB) Ha
2015 r. 6e3 ywepba 3anacoB LMCTO3UPbLI Y POCCUIACKOrO nobepexbs YepHOro Mopsi peKoMeHayeTcs U3bsiTue aTux
Bopopocrnen B obbéme 8 Thic. T. [loGblMa Bogopocnen B MpuOPEXHbIX 30Hax, OCOOEHHO C XOpOLWO Pa3BUTON
UHdpPacTpyKTypo nobepexba [OOMKHA COMPOBOXAATbCA CUCTEMATMYECKUM MOHWTOPUHIOM KX MNokasaTtenemn
6e3onacHOCTU, KOTOPbIE NMO3BOSOT KOCBEHHO OXapakTepu3oBaTb COCTOSIHWE Cpeabl.

Hamn npoBefgeHbl nccrneaoBaHus Mukpobuonornyeckux nokasatenen C. crinita n C. barbata pasnnyHbix
panoHoB npowuspactaHua: Cypakckunm 3anus, n. Llencu, Mony6as 6yxta, n. Ixyrba, B.YTpuw. Pesynstathl
npeacraenexbl B Tabnuvue 1.

Ta6nuua 1 — NokasaTenu ka4ecTBa n 6e3onacHocTn 6ypbix Bogopocnen poga Cystoseira YepHoro mops

HaumeHoBaHue CopepxaHnue, % O6uwasn
BOAOpOCHen, 00CceMeHEeHHOCTb,
mecTo cbopa, rny6uHa anbruHoBas dykonaaH MUHeparnbHble iio. KMA®AHM,
npouspacTtaHus Kucnora yKouA BellecTBa A KOE/1r
C. crinita, paspes 3, 16,60 8,66 23,17 0,005 1,5x10°
rm. 7-8 m, n. Ixyr6a.
C. barbata, b. YTpuuw 17,56 10,00 20,76 0,006 4,0x104
C. crinita, B. YTpuw 26,00 9,80 32,68 0,008 4,0x10"
C. crinita, rn. 2-7 wm, 4
Fony6as Gyxra Ne 1 16,8 8,77 17,80 0,007 5,0x10
C. crinita, rn. 2-7 wm, 4
Fony6as Gyxra Ne 2 20,90 8,95 20,1 0,008 5,0x10
C. crinita, rn. 5-6 m, ckan. 27.30 6.01 333 0,008 1,0X105
rpagbl, noc. Wencu np.1
g' crinita, rn. 1 , 22,10 8,94 17,90 0,007 1,0x10°
YOAKCKUI 3anvB

Pe3ynbTaThl nokasanu, 4TO BOAOPOCHM, COOpaHHble B WCCreayemblx 30Hax, MO MNokasaTesnto oouen
o6ceMeHeHHOCTH, NMbo NpeBbIWAaT HOPMbI — 5x10* (Cypakckui 3anus, n. WWencu, n. xyr6a), nnbo HaxoasTcsa Ha
npegene pgonyctmmoro ypoBHs (Fonybas 6Oyxta, bB.YTpuw), 4tOo ABRseTca nokasaTenem He TOMbKo
HebnaronpuATHOW 3KOMOrMM OKpYXXatoLlel cpefbl, HO W, BEPOSATHO, HapyLUEHUS TEXHOMOrMW MpeaBapUTENbHON
06paboTku cbipbs. B cBA3M C 3TMM pekoMeHO0BaHO BOAOPOCIN Nepen UCMonb30BaHMEM B MOObIX LEnsx, NpoMbiBaTh
NOAKMCNEeHHoM oo pH 3 BOOoOW, YTO NO3BOMMT COKPATUTL CTENEHb 06CEMEHEHHOCTU U yaanuTb Apyrie TOKCUKaHTBI.

OpHUM 13 BaxHbIX MokasaTteneln 6e30nacHOCTU Cbipbsi SIBMSIETCSI COAEPXaHUe TsKEmblIX MeTarsoB.
AKKYyMynauus MeTannoB BOAOPOCISAMU, OCOBGEHHO OypbiMu, OOYCroBNEHa BbLICOKMM cogepXaHMem B HUX
nonncaxapvaos, ANsi KOTOPbIX CBOMCTBEHHbI MOHOOOMEHHbIE npoLecchl. HakonneHne BogopocnsamMu psiga TOKCUHOB
N TSHKENbIX MeTannoB onpegenseTca ux agcopbuuen 3 BHewHen cpedbl [1]. YpoBeHb cogepxaHusa B TKaHAX
BOZ,OPOCIEN TSXKENbIX METANMOB MOXET ObITb NOKa3aTenemM KOHTaMUHALMN MU OKpYXKatoLLiel cpeapl.

PesynbTaTthl uccnegoBaHuin cofepXXaHusi TOKCUYHBIX 3NIEMEHTOB B UCMbITYyeMbIX obpasuax BoOOopocnem
nokasanwu, 4To cogepXaHue Mblllbsika He MPeBbILIAET JOMYCTUMbIE NPEAENbl U BO BCEX 30HAX HAXOAMTCH Ha O4HOM
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YPOBHe, a coepxaHue cBuHua 6onee Yyem B 10 pa3 npeBbILIAOT HOPMUPYEMbIV MokasaTens (He 6onee 5,0 mr/kr) B
COOTBETCTBMWN C HOPMaTVBHOW AOKYMEHTaLMen BO BCEX BUAAX BOAOPOCIEN N3 BCEX UCCNEAYyEeMbIX PafiOHOB.

Takvum obpasom, HebnaronpuaTHble pe3ynbTaTbl MUKPOOMOMOIMYECKMX UCMBbITaHUA, a Takke MpeBblLeHNs
Mo COAEPXaHWK HEKOTOPbIX TSDKEMbIX METannoB MOATBEPXKOAAT HEoOXOOUMOCTb [OMNONHUMTENBHOW 06paboTku
CbIpbs C Lienblo ero obessapaxunBaHus.

lMpoBeaeHHblE UccneaoBaHUa XMMUYECKOro cocTaea Bypbix Bogopocnen YepHoro Mops, nokasanu, 4To B
cocTaBe WX YrneBOoAHbIX KOMMOHEHTOB NpeobnagaeT anbrMHoBas KACNOTa — CTPYKTYPHBIN nonncaxapua, UMeroLwmn
OCHOBHOE 3HayeHve npu nepepaboTke Oypbix BOAOPOCHER-MakpoUTOB.

Hanbonblwumm copgepxaHnem 3TOro monvcaxapuga oTnmyatoTcs Bogopocnun, cobpaHHele B noc. Lencn —
npumepHo 27%, 4yTb MeHblue — obpasubl C.crinita n3 B.YTpuwa — okono 26%, B obpasuax Cygakckoro 3anuesa —
22%, ocTanbHble — cofepXaT MeHbLUee KONIMYECTBO, HO NMPMMEPHO B O4HOM AnanasoHe — oT 17 go 19%.

AnbruHaTtbl, B COCTaBe BOAOPOCIEN U B BblAENEHHOM COCTOSIHUM, OKa3blBaloT pereHepupyloliee gencTene
Ha cnuanctble, obnagalT CBOMCTBaMM MULLEBLIX BOFTOKOH Y SHTEPOCOPOEHTOB — BbIBOOAT U3 OpraHnsMa Tsbkernble
MeTannbl, paguoHyKnuabl U Ap. TOKCUHBI [3, 4].

CopaepxaHue MUHepanbHbIX 3NIEMEHTOB B MUCCreayeMblx Bogopocnsax konebnerca B cpegHem ot 20% no
32%. V3 aneMeHTOB LieHHbIM, XapakTepu3yoLLMMI Ka4ecTBO Cbipbs Y NPOAYKLMM 13 BOAOPOCHen asnseTtcs rod. Kak
nokasanu nccnegoBaHus, 6ypble Bogopocnu nopsigka Fucales nobepexbsi YepHoro mopsi cogepxat noga 0,007-
0,008%. [lpn aTtoM wu3BecTHo, 4TO Oypble BOOAOPOCHN SABMSATCS MOMHOUEHHBIM UCTOYHUKOM  OUMOreHHbIX
MWHepanbHbIX 31EMEHTOB, a TakkKe MUHepanbHbIX U opraHuveckux opm oda, He[oCTaToK KOTOPOro MPUBOAUT K
HapyLLUEeHWIO HOpMarbHON AeATenbHOCTY WMTOBMOHON Xenesbl U Apyrnx YHKLUA opraHnsmMa yenoseka [5].

Mopckne BopopocnM 06nagalT  YHWKANbHOW  CMOCOOHOCTbIO  CUHTE3MPOBaTb  HU3KOMOMEKYNSAPHbIN
YrneBoA — MaHHWUT, KOTOPbIA SBMSETCA MX 3anacHbiM BellecTBOM. B mMeavumHe n Apyrux HanpaBneHUsX MaHHUT
npuMeHsieTcs K kadectse addekTmBHOro gmypetuka. CogepxaHume mMaHHWTa B MCClieAyeMbiX BUAAxX BOAOPOCHEN
kone6netcs ot 1% no 4%. Kpome Toro, B LMCTO3Mpe copepxartcs U Apyrve MoHocaxapupbl, Takue kak dykosa,
KCMnosa, rnoKo3a 1 ranakrosa.

Bypble Bogopocnu 1 NpodykTel X nepepaboTku LUMPOKO MCMOMb3YIOT B HAPOAHOM Xo3sancTee. OgHako npu
OrPOMHbIX 3anacax BOOOPOCHEeN B NpuOpexHbix Bogax Mopen Poccun un mnx exerogHom BO30OHOBNEHUM — 3TO
Hepowvcnone3yemMbln pecypc. Kpome Toro, cywecTByloT Takue BWAbl BOOOPOCMEN, KOTOpble OYEHb CIOXHbI B
nepepaboTke nnu He NPUrogHbl AN UCNONb30BaHWSA B MULLEBbLIX LEnsx M3-3a 0COBGEHHOCTEN XMMUYECKOro cocTaBa,
CTPOEHUS1 PacTeHWN W CaHUTAPHO-TUTMEHNYECKOro COCTOAHUS. O4YeBMOHO, YTO MMEHHO Takue BuAbl MOXHO
ncnonb3oBaTb A MNOMy4YeHWs KOPMOBbIX MPOAYKTOB W BblAeneHnst GMOKOMMOHEHTOB Ans oborawieHust UMy 1
MULLEBOW, N KOCMETUYECKON, U MHOXECTBO PasfnnyHbIX BUOOB NPOAYKLNN.

Takum obpasom, NMpakTU4eckn He ncnonb3yemble yKyCoBble BOAOPOCM YepHOro Mops v Mx OCTaTku
nocne BblAENeHVs LUeneBbiX MNpoAyKTOB, MOryT ObiTb MpPUMEHEHbl B KayecTBe Cbipbs [AONA NPOU3BOACTBA
MeAMLMHCKUX npenapaTtoB, Cbipbs AN npoussoactea BAB, BAL, rmgpokonnouaos, copbeHToB pagvoHYKNMAOB M
TSXKEmNbIX MEeTansos, YTO NO3BONUT PaLUMOHarnbHO NCMONb30BaTh, CYLLECTBYOLWME 3anackl PyKyCOBbIX BOAOPOCNEN.
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e-mail: podkor@vniro.ru

Marine Brown algae Cystoseira crinita Bory and Cystoseira barbata (Good. et Wood.) are the main
components of the coastal phytocenosis Black Sea However, Cystoseira is not a traditional object extraction in this
region. The latest official information on the harvest of algae in the Black Sea belong to the 1970s years.

Harvesting when was based only on the gathering storm of emissions. Collected raw material was used by
some pharmaceutical companies in Krasnodar Region of Russia. In the last decade, people collect storm emissions
and use algae only to improve soil structure on their personal farm. Main reasons for non-use of the Cystoseira in
Russia are: lack of markets, industrial technology and processing, as well as economic disinterest in the extraction of
this raw material In Ukraine and Bulgaria, the Cystoseira is used as a biological iodine containing the additive in the
bakery, confectionery, dairy products and pharmaceuticals products [2]. Currently, the stock of Cystoseira in the
Black sea is expected at the level of 80 thousand tons under favorable environmental conditions. In accordance with
the forecast of possible fishing (PF) by 2015, without prejudice of stocks of Cystoseira the Russian coast of the Black
sea to the recommended removal of these algae in the amount of 8 thousand tons. The brown algae harvesting in
coastal areas, especially with well-developed infrastructure of the coast must be accompanied by systematic
monitoring of their safety performance, which can indirectly characterize the state of the environment. Some
investigations of microbiological indicators of C. crinita and C. barbata were performed in the different areas of algae
growing: Shepsi, the Bay of Sudak, Golubaya Bukhta, p. Jukba, B. Utrish. Results are provided in the Table 1.

Table 1 — Quality and safety of brown algae Cystoseira spp. of the Black Sea

Name of algae, Concentration, % . . .
. Microbiological
place of harvesting, taminati
depth of growth alginic acid fucoidan minerals iodine contamination
C. crinita, 7-8 m, p.Jukba 16.60 8.66 23.17 0.005 1.5x10°
C. barbata, B. Utrish 17.56 10.00 20.76 0.006 4.0x10*
C. crinita, B. Utrish 26.00 9.80 32.68 0.008 4.0x10*
C. crinita, 2-7 m, 4
Golubaya Bukhta Ne 1 16.8 8.77 17.80 0.007 5.0x10
C. crinita, 2-7 m, 4
Golubaya Bukhta Ne 2 20.90 8.95 20.1 0.008 5.0x10
C. crinita, 5-6 m, Shepsi 27.30 6.01 33.3 0.008 1.0x10°
C. cr ’”’ta'gug“élihe Bay of 2210 8.94 17.90 0.007 1.0x10°

The results of the investigations provide information on indicators of contamination either exceed 5x10*
(Shepsi, the Bay of Sudak, p. Jukba), either closely approach the maximum allowed limit (Golubaya buhta, B.Utrish),
which is not only an indicator of unfavorable environmental conditions in the area, but also, most likely, of some
technology violations in necessary prior treatment of the raw material. Taking into account the above data it is strictly
recommended to rinse the raw algae material prior to any use with water, acidified up to 3PH level. The rinsing
should help to decrease the grade of contamination as well as to get rid of other toxins.

One the most important indicators of the raw material safety is concentration of heavy metals. The
accumulation of heavy metals by seaweeds, especially by brown algae, is due to high concentration of
polysaccharides, which are characterized by intensive process of ionic exchange. Accumulation some of the toxins by
algae tissue is determined by process of toxins absorption from outer environment. The level of concentration of
heavy metals in algae’s tissue serves as an indicator of outer environment contamination.

Results of laboratory tests for concentration of toxic elements in investigated samples indicated that arsenic
concentration is the same in all areas and stays within the allowed limits. In the same time the lead content is 10
times higher than maximum allowed limit in all inspected areas (5 mg per kg according to the normative documents).

Thus we must conclude that no favorable results of microbiological laboratory tests and exceeded level of
heavy metals proved the necessity use of additional prior treatment of raw materials for purification.

The results of studies of the chemical composition of brown algae of the Black Sea showed that the
composition of their carbohydrate components prevails alginic acid is a structural polysaccharide having primary
importance in the processing of brown algae-macrophytes.
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Algae collected in the Shepsi have the highest concentration of this polysaccharide — about 27%, a little less
in the samples of C. crinita from B. Utrish — about 26%, in the Bay of Sudak — 22%, the rest of the samples contains a
smaller amount, but all stays approximately in the same range of from 17% to 19%.

Alginates, either contained in the algae, either in the extracted state, have a regenerating effect on the
mucous membranes, possess the properties of nutritious fibers and adsorbents, are able to remove heavy metals
from human body, radionuclides, and others toxins [3, 4].

The content of mineral elements in the studied algae varies on average from 20% to 32%. From valuable
elements, characterizing the quality of raw materials and products from seaweed is iodine. Studies have shown that
brown algae of the order Fucales coast of the Black Sea contain iodine 0,007-0,008%. It is known that the brown
algae are a valuable source of biogenic minerals as well as mineral and organic forms of iodine, the lack of which
leads to disruption of the normal functioning of the thyroid and other functions of the human body [5].

Algae have the unique ability to synthesize low molecular weight carbohydrate is mannitol, which is their
spare substance. In medicine and other fields mannitol is used as an effective diuretic. The content of mannitol in the
studied species of algae ranges from 1% to 4%. In addition, Cystoseira contains other sugars, such as fucose,
xylose, glucose and galactose.

Brown algae and their products are widely used in different industries of the national economy. However,
algae with huge reserves of in coastal waters of Russian seas and annual renewal is still a underutilized resource. In
addition, there are several species of algae, which are very difficult to process or not suitable for food industry due to
the nature of the chemical composition, plants structure or hygienic conditions in the area. It is obvious, that
especially these types can be used for cattle feed products and extraction of biotic components. The above
mentioned biotic components in their turn can be used for enrichment of food, cosmetic and other kinds of products.

Thus, fucales algae of the Black Sea or their remains after separation of the desired products, which are
hardly used at the moment, might be efficiently used as raw material for the production of drugs, biological active
substances, hydrocolloids, sorbents of radionuclides and heavy metals. It is effective use of brown algae.
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K BOMPOCY OBOCHOBAHWSA CPOKOB XPAHEHUA KOPMOBOW NPOAYKLMU HA OCHOBE PbIBHOIO ChIPbA
lonosauy I'. U., lNMyyerkosa C. I., MenameHko P. 3.

®Irb0Y BO «KepueHckuii rocyaapCTBEHHbIN MOPCKON TEXHOMOMMYECKUn yHuBepeuteT», r. Kepub, Pecny6nuka Kpbim, Poccust

B nocnegHve pecAaTvneTus Ha pblHKE KOPMOBbIX MPOAYKTOB CTaHOBATCS BCce Gonee BocTpeboBaHHbIMU
KOpMa XMBOTHOIO MPOUCXOXAEHNS, KOpMa, CoaepXalune npo- n npebuoTnkn, sHepronpoTenHoBble A06aBkK, B TOM
yucre n ocHose pblbHOro ceipbs. Kopmosas pblibopactutensHas cmech (KPPC), B oTnuume oT TpaavLMOHHON
KopMoBoW pbIGHOM Myku (KPM), cogepxut pactutenbHble O00aBKW: COEBbIN, MOACOSHEYHBIN, PancoBbIfA LUPOT.
TexHnyeckum pesynbtatom KPPC aBnseTcs nonyvyeHue Kopma C BbICOKOW NUTATENbHOW LIEHHOCTBIO, XOPOLUMMU
BKYCOBbLIMW KayecTBaMu, MO3BOMSIOWLMMN YBENUYNTL NMPOAYKTUBHOCTb XXMBOTHBIX W CHU3WUTb 3aTpaTbl Ha eaunHULy
npupocta. KPPC un3rotaBnuBaloT U3 CBEXEro U MOPOXEHOro PbIBHOrO ChbIpbS C MCMOSIb30BAHWEM OTXOAOB,
nonyyaembix Npu pasgenke u nepepabotke pbib, a Takke pbIbHOro dapLua n Apyroro HEKOHANLMOHHOIO ChIpbSi.

Mo AencTBYOLMM HOPMATUBHBLIM OKYMEHTaM CPOK XpaHEeHWs KOPMOBbIX PbIOHbIX NPOAYKTOB HE AOMMKEH
npesbiWaTtb 12 MecsueB OT AaTbl U3roToBrEHMA. [Ana NonyYyeHns Ka4ecTBEHHOro N CTOWKOroO B MpoLecce XpaHeHUs
npogykra Tpebyetcsa cTporoe cobnogeHne TEXHONOMMYECKUX 1 CaHUTapHbIX YCNoBui nponssoacTtea [1, 2].

Llenb nccnegoBaHus — ycTaHOBMEHNE BO3MOXHOCTMW ASIMTENBHOMO XpaHeHUst KOPMOBbIX PbibopacTUTENbHbIX
cmecen.

Ona uccneposanmna 6pann obpasubl KPPC nocne xpaHeHVs B TeyeHMe NATU NEeT Npu HOPMarbHbIX
ycnosusix. XpaHeHne OCyLLEeCTBRANOCh B CYyXMX, YUCTbIX, XOPOLUO BEHTUMMPYEMbIX NMOMELLEHNSX NpK TemnepaType
He Bbilwe 20°C M OTHOCWUTENbLHOW BRAXHOCTM BO3dyxa He Bblwe 75%. Bce wccnepgoBaHus npoBoaunv B
COOTBETCTBMU C OEWCTBYIOLUMMU HOpPMaTUBHbIMKM AokymeHTamu [1-3]. PaHee Hamu nybnukoBanucb AaHHble MO
xpaHeHuto KPPC B TedeHune 1 roga, 1,4, 2, 2,5 net [4-5].

Mocne nATK neT xpaHeHWs opraHonenTuyeckne n uanyeckune nokasatenm KPPC 6binn B npeaenax Hopmel.
KPPC npeactaBnseTt cobon Cbinyyylo 0OHOPOAHYO Maccy 6e3 crnunaHusa ¢ 3anaxom, CBONCTBEHHbLIM JAHHOMY BUAY
npoaykra, 6e3 3aTxnoro, NECeHHOro N APYrMX NOCTOPOHHKX 3anaxoB, MPOCENBAETCA Yepe3 CUTO C pa3MepoM S4en
3,2 mm 6e3 ocTaTtka, NOCTOPOHHUE MPUMECU OTCYTCTBYHOT.

Xumunyeckme nokasatenu vccrnegyemoro NpoayKTa CpaBHMBaNM C COOTBETCTBYIOLUMMM MoKasaTensmu ans
KPM, onpegeneHHbiMu TpeboBaHuamu TOCT 2116 [2], n nokasatenamu ans KPPC, npeactasnexHbeimmn B TU [1]
(tabn. 1).

Tabnuua 1 — Xumuyeckme nokasatenum KPPC

HaumeHoBaHue nokasarens HopmaTueHLie aaueHms Pesynurarhl .
KPM KPPC nccnenoBaHUin
Maccosas gons snaru, %, He 6onee 12,0 10,0 8,9
MaccoBasi gons xwupa, %, He 6onee 14,0 10,0 10,0
MaccoBasi gonsi celporo npotevHa, %, He MeHee 50,0 39,0 452
MaccoBas gonsi docdopa, %, He Gonee 5,0 3,0 3,0
Maccosas gons kanbuus, %, He 6onee 13,0 4,0 4,0
MaccoBasi ponsi xnopuaa Hatpus, %, He 6onee 5,0 2,0 21
MaccoBas gons knetyatku, %, He 6onee - 10,0 10,0
KucnotHoe uncno, mr KOH Ha 1 1, He Bonee 55,0 50 (30)* 25,0

* — 6e3 ckobok Anst MonoAHska, B ckobkax Ans Bcex B3POCIbIX XXMUBOTHbIX U NTUL,

Xopollyto COXpaHHOCTb MpPoAyKTa, MNocre CTofb ASINTENbHOrO XPaHeHWsl, MOXHO OOBACHUTb HU3KUM
3HayeHnem Bnarn B npopgykte [4-5]. Ha oTcyTcTBME OKMCAUTENBHON MOPYM YKa3biBa€T M HEBbLICOKOE 3HaveHue
KWCNOTHOrO Yncna, KoTopoe BbINo HMXEe NpeAenbHbIX HOPMUPYEMbIX NoKa3aTenew.

M3  mukpobuomnormyeckux nokasatenenn  Onpedensinu  KONMMYecTBO  Me30(WIbHbIX — adpobHbIX U
hakynbTaTMBHO-aHa3apobHbIX MukpoopraHnamos (KMA®AHM) 1 KONMYECTBO MUKPOCKOMMUYECKNX rPMBOB (NnecHeBbIe
rombsl 1 gpoxoku).  Baktepum  rpynnbl kMweyHbix  nanodvek  (BIKIM), canbMoHennbl, CTaghuITOKOKKH,
cynbuTpegyumnpylolme KnocTpUaMN ONpeaensany Kak anbTepHaTUBHBIN NokasaTenb — Hannine unu oTcyTcTBue B
onpegeneHHoM konuyecTtse npoaykta. Kak BugHo n3 1abn. 2, KPPC nocne npogomkuMTenbHOro XxpaHeHns oteevaet
TpeboBaHNAM HOPMATUBHBIX MUKPOOMONOrMYECKX NokasaTenen Ans Cyxmx KOpMoB.

OueBnAHO, HN3KOE 3HAYeHWe aKTVBHOCTN BOAbI B NPOAYKTE NPEnATCTBOBANO Pa3BUTUIO KaK OCTATOYHON, TaK
1 BTOPUYHON MMKPOXIIOPbI, U BO3HUKHOBEHWIO MUKPOOManbHOM nopyu.
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Tabnuua 2 — Mukpobuonoruyeckue nokasatenu KPPC

HanmeHoBaHue nokasatens Pe3ynbTatbl uccnegoBaHui
KMA®AHM, KOE/r 3,0x10°
MnecHeBble rpubbl 1 apoxokun, KOE/T 100
BrKkn,s1,0r OTcyTCTBYIOT
Cradunokokku, B 1,0 1 To xe
Cynbdutpeayumpytome knoctpuanm, B 1,01 To xe
CanbmoHennel, B 25,0 To xe

Takum o6pasom, nNpoBedeHHble MCCNedoBaHUA MokKasanu, 4YTo NPU COBMAEeHUM TEeXHOMOrMYEeCcKUX W
CaHUTapHbIX YCIOBUIA TMoNyyYeHuss U xpaHeHuss KPPC, 3TOT npoAyKT MOXeT ANUTENbHO XpaHuTbcs Ges
CYLLEECTBEHHOTO CHWXEHUS! OpraHoNenTUYEcKnX, MUUKO-XUMUYECKMX U  MUKPOBMOMOrMyecknx mnokasaternien
KayecTBa.
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TO THE PROBLEM OF VALIDATION OF STORAGE TERMS FOR FISH-BASED FEEDS
Golovach G.I., Puchenkova S.G., Ignatenko R.E.

Federal State Governmentally Financed Educational Institution of Higher Education “Kerch State Maritime Technological University”
Kerch, Russia

For recent decades feeds of animal origin, feeds with pro- and prebiotics, energy protein supplements,
including fish-based ones are or greater and greater demand. Feed-grade fish-plant mixture (FFPM) unlike the
traditional feed-grade fishmeal (FFM) have plant admixtures: soya, sunflower and colza meal. Technical result of
FFPM is to obtain feedstuff with high nutritive value, good organoleptic properties allowing increasing the productivity
of animals and reducing expenditures for gain unit. FFPM is produced of fresh and frozen raw fish, offal after dressing
and processing of fish as well as minced fish and other off-grade raw materials being also utilized.

According to the valid regulatory documents, the shell life of feed-grade fish products should not exceed 12
months since the manufacturing date. In order to produce long-keeping product of good quality, it is required to
adhere strictly to technological and sanitary factors of production [1, 2].

The objective of the research is to determine the feasibility of long-term storage of feed-grade fish and plant
mixtures.

Samples of FFPM after 5-year storage under standard conditions were taken for research. They were stored
in dry, clean, well-aired rooms at temperature not more than 20°C and relative air humidity not more than 75%. All the
examinations were carried out in accordance with the valid regulatory documents [1-3]. Ealier the authors published
data concerning the storage of FFPM for 1 year, 1.4, 2, 2.5 years [4-5].

After 5-year storage, organoleptic and physical factors of FFPM were within the normal limits. FFPM is a
free-flowing homogenous mass, free of blocks, with odour specific for this product, without stale, mouldy or other
foreign smell. It can be riddled through the mesh sieve with mesh size of 3.2 mm with residue, foreign admixtures are
absent.

Chemical parameters of the examined product were compared with the relevant parameters for FFM
designed by State Standard GOST 2116 [2], and with parameters for FFPM by Technical Specifications [1] (Table 1).

Good preservation of the product after long-term storage may be explained by low moisture content in the
product [4-5]. Absence of oxidative spoilage is testified by small acid index, which was less than the normal limits.

Among microbiological factors, there were assessed mesophilic aerobic and optionally anaerobic count
(MAOANC) and total yeast and mold count. Colibacilli (CB), Salmonella, staphylococci, sulphite-reducing clostridia
were counted as alternative parameters — availability or absence in a certain amount of the product. As it is seen from
Table 2, FFPM after long-term storage meets the requirements of the normal microbiological limits for dry feedstuffs.
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Table 1. FFPM Chemical Factors

Title of the parameter Normal limits Ziiﬁ;::ig:‘e
FFM FFPM
Weight fraction of moisture, %, not more than 12.0 10.0 8.9
Weight fraction of fat, %, not more than 14.0 10.0 10.0
Weight fraction of wet protein, %, not less than 50.0 39.0 45.2
Weight fraction of phosphorus, %, not more than 5.0 3.0 3.0
Weight fraction of calcium, %, not more than 13.0 4.0 4.0
Weight fraction of sodium chloride, %, not more than 5.0 2.0 21
Weight fraction of fiber, %, not more than - 10.0 10.0
Acid index, mg KOH per 1 g, not more than 55.0 50 (30)* 25.0

* — without brackets for juveniles, in brackets for adult animals and birds

It is evident that the small value for water activity in the product impeded the growth of both residual and
secondary flora and rise to microbial spoilage.

Table 2. FFPM Microbiological Factors

Title of the factor Results of the examination
MAOARNC, CFU/g 3.0x10°
Yeast and mold, CFU/g 100
CB,in1.0g Nil
Staphylococci, in 1.0 g Nil
Sulphite-reducing clostridia, in 1.0 g Nil
Salmonella, in 25.0 g Nil

Thus, the undertaken research showed that when considering technological and sanitary restrictions for
production and storage of FFPM, this product may be stored for a long time without any deterioration of physical,
chemical, organoleptic and microbiological factors of quality.
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rTMOPONMU3AT U3 OTXOOO0B NEPEPABOTKU AH®ENbLUUU KAK UCTOYHUK HEBAMEHUMbIX
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UeHnamosa T. A., PoduHa T. B., lNodkopbimosa A. B.

Bcepoccuiickuii Hay4Ho-uccrneaoBaTenbCkMin MHCTUTYT pblGHOro xo3sacTBa u okeaHorpadum (PrbHY «BHNPO»),
r. Mocksa, Poccusi; e-mail: podkor@vniro.ru

OpgHMM 13 crnocoboB MNOBbIWEHUS 3PEKTUBHOCTM UCMOMNb30BaHUS BOAHbIX OMONMOrMYEcKnx pecypcos,
siBNsieTcsl pa3paboTka HOBbIX TexHomnorum ux rnybokort nepepaboTtkn. B pesynbrtate nepepaboTku KpacHomn
Bogopocnu aHdenbunmn (Ahnfeltia plicata) npu nonyyeHmn n3 Hee MMKPoGMONOrMYECKOro arapa copTa akcTpa 6bino
nokasaHo, 4TO MO OKOHYaHWWM TEXHOMOrM4yeckoro npouecca obpasyetcs B cpegHeM okono 46% BOLOPOCNEBOro
octaTka (BO) B pacuéTte Ha cyxoe BeLlecTBO.

[aHHble, onybnukoBaHHbIE B HaAy4YyHOW nuUTepaType, AEeMOHCTPUPYIOT BO3MOXHOCTb WCMOMb30BaHWS
BOLOPOCEBLIX OCTATKOB MOCIE U3BMEYEHNS1 OCHOBHOMO NPOAYKTa C LeNblo NonydeHnst ynobpeHuid, KopMoB Ans pblb
N CEeNbCKOXO3SMNCTBEHHbIX XXMBOTHbIX 1 Ap. [1,4,6-8].

Ha ocHOBaHWM OaHHbIX Hay4YHOW NUTEpaTypbl OY4EBUAEH MONOXUTENBHBIN OMNbIT MPUMEHEHUSA B KOPMIEHUU
pbld M CEnbCKOXO3ANCTBEHHbBIX XMBOTHbIX TMAPONM3aTOB, MOMYYEHHbIX U3 PasfuyHbiX OOBEKTOB MNpOMbICHA U
0TX0O0B MX nepepaboTku [2, 3, 5].

Takum obpasom, nonyvyeHue rugponusata M3 BOLOPOCIEBOro ocTaTtka nocrie nepepaboTku KpacHbIX
Bogopocrnen A. plicata sBnNsieTCA NepcnekTMBHLIM, Tak Kak pa3paboTka M BHeAPEHUE KOMMIEKCHOM 6e30TXOAHON
TexHomnornm nepepaboTkM KpacHbix Bopopocren CeBepHOro pblbox03sCTBEHHOro BGacceiHa MOXeT MO3BONUTbL
pewnTb npobremy pecypcocOepexeHnss U MOBLICUTb KOHKYPEHTOCMOCOOHOCTb [AaHHOro BuAa ChipbA 3a CYHET
NPOU3BOACTBA M3 HEFO HECKOSbKO BMAOB LIEHHbBIX NMPOOYKTOB.

B kauecTBe 0O6BEKTOB MCCNeAOBaHWIA MCNONb30Bany Bogopocnesbii octaTok (BO), obpasytoulenca nocne
BblAENEHNst arapa M3 kpacHol Bogopocnu A. plicata, nobeitoi B Benom mope. PesynbTaTthl uccrnegoBaHust
XUMUYECKOr0 COoCTaBa BoAopocrneBoro octatka (BO) nmokasan, 4to B ero coctaBe copgepxutca Bogbl — 78,5%,
yrneesonoB — 58,6% cyx. B-Ba, 6enka — 25,8% cyx. B-Ba, 30nbl 15,6% cyx. B-Ba.

Mmpponn3 BogoopocneBoro ocraTka nposBoawnu 6 H pacTBOpOM COMSIHOW KUCNOTbl MPU COOTHOLLEHWUN
BoAopocneBbi octatok:kucrota 1:10 B TeyeHne 24 vacoB npu Temnepatype 110+2°C. lMonyyeHHbIn rugponusar
HenTpanusosann 40% pactBopoMm ruapokcmaa Hatpus o pH 5,6-5,7, cdunstpoBanm u ucnonb3oBanu AnS
JanbHenLwnx nccnegoBaHun.

B pesynbTate npoBeaeHust KMCnoTHoro rugponuaa BO u3 aHdenbumm Bbixod npogykTa coctaBun 84,3%.
CteneHb rgponu3a 6Genka paBeH 65,6%. lNMnoTHocTe rmgponus3ata npu Temnepatype 20°C cocrasuna 1,14-
1,15 I’/CMB, a cogepxaHue 3onbl — 20,5% cyx. B-Ba.

OpraHonenTuyeckasi oLeHka ruaponusarta no nokasaTtensam “BHelHMN BuA”, “3anax”’, “UBeT” nokasana, 4to
Mo BHELWHEeMYy BWAY 3SKCMEepUMEHTanbHbIA rMaponu3aTt npeacraBnseT cobor XUOKOCTb KOPUYHEBOro LBeTa C
NPUSITHBIM KapamernbHO-TPUOHBLIM 3anaxoM, CBOMCTBEHHOMY J@HHOMY BUAY NpoAyKTa.

Mpn aHanuM3e cocTaBa aMMHOKUCIIOT U WX cogepxaHuus B rugponusate m3 BO aHdenbumm 6bino
YCTaHOBIMNEHO, YTO NPOAYKT COOEPXUT BCE HE3aMEHVMble AN KOPMOB aMWHOKUCMOTbI (JIN3WMH, METUOHWH, LUCTUH)
(Tabnuua 1), koTopble SBNAIOTCS “pOCTOBBIMU hakTopamn” [2].

Tabnuua 1 — AMMHOKUCIOTHEBIN cocTas rmgponusata u3 BO ot nepepaboTtku aHdensumum (A. plicata)

HaumeHoBaHMe 'maponusat us BO A. plicata

aMUHOKNCIOThI copepxanue B Mr/100 r npoaykTa cofepxaHue B r/100r 6enka
TpeoHuH 7,91 2,98
BanuH 11,28 4,26
MeTnoHunH 7,10 2,68
M3onenuuH 5,66 2,14
NenunH 27,73 10,46
deHunananuH 4,56 1,72
KT 27,44 10,35
M'metnanH 4,68 1,77
ApruHuH 22,56 8,51
AcnaparnHoBas 28,90 10,91
CepuH 12,59 4,75
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MpopomxkeHre Tabnuubl

HaumeHoBaHMe Mmaponusat us BO A. plicata
amMUHOKUCROTbI copgepxaHue B Mr/100 r npoaykTa cogepxaHue B r/100r 6enka
nyramuHoBas 44,54 16,81
MponuH 17,33 6,54
muumH 5,20 1,96
AnaHuH 17,04 6,43
LinctuH 4,33 1,63
TuposnH 4,82 1,82
CymMMa aMUHOKUCIOT: 253,67 95,72

Ha ocHoBaHMM aHanu3a MomnyYeHHbIX AaHHbIX U YPOBHS (OM3NOMOrMYECKo NOTPEBGHOCTU C/X KUBOTHLIX B
N3NHe, TPEOHUHE N METUOHMHE+LIMCTUHE Obina paccuynTaHa cTeneHb yAoBNeTBOpeHus cyTouyHoln notpebHocTtu (CI1)
Mo KaXX4oW aMUHOKUCIOTE Npu ynoTpebneHun 1 kr rugponuaara, Nony4eHHOro U3 BogopocneBoro octatka A. plicata,
ONS pasnuyHbIX NPOM3BOACTBEHHbIX IPYMNM CENbKOXO3SNCTBEHHbIX XMBOTHbIX. Pacyétbl noka3anu, 4To JOCTUXEHNe
Hambonbluen cteneHn ynosneTBopeHust CIM oTMeYeHo Ans NOPOCST MOJIOYHMKOB C XMBOW Maccol oT 6 o 10 «r,
ApokK (Bo3pacTtoMm oT 2 0o 8 mecsueB) n 6apaH4MKoB (BO3pacToM OT 2 40 4 MeCHALEB) LUEPCTSHbIX U LUEPCTHO-MSACHbIX
nopog, no CpaBHEHMUIO C APYrMMU rpynnamMmn cenbCKOXO3ANCTBEHHbIX XXUBOTHbIX.

MoTpebneHune 1 kr npoaykTa moxeT ygosnetsopuTb CI nOpoCcAT-MONOYHUKOB, SpoK 1 6apaHunkos Ha 4,4-
5,4% B nn3uHe, Ha 2,3-2,7% B TPEOHWH, Ha 1,7-3,6% MEeTUOHMHE+ UUCTUHE.

Ha ocHoBaHuMM npoBeAeHHbIX uccnepoBaHuin pekomeHgosaHo BO nocne nomyyeHus arapa M3 KpacHbIX
Bopopocnen A. plicata HanpaBnsiTe HAa NPOM3BOACTBO KOPMOBOIO rMaponM3aTta crnocoboM KracCu4ecKoro KMCNoTHOro
rmaponusa. lNonyyenHoin n3 BO A. plicata rmpgponusaT pekoMeHAyeTCs WUCMonb3oBaTb B KayecTBe KOPMOBOWA
no6aBkn Ansi KOPPEKTUPOBKU COCTaBa KOPMOB MO NU3UHY, TPEOHUHY N METUOHUHY+UUCTUHY B pauMoOHe KOpMMeHus
NMOPOCSAT-MOSTOYHMNKOB C XMBOW Maccon oT 6 go 10 kr, sipok (Bo3pacTom OT 2 Ao 8 mecsiueB) n OGapaH4MKOB
(BOo3pactom OT 2 Ao 4 mecsiLeB).
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HYDROLYSATE FROM WASTE OF AHNFELTIA PROCESSING AS A SOURCE OF ESSENTIAL AMINO ACIDS
AT FEEDING FARM ANIMALS
Ignatova T. A., Rodina T. V., Podkorytova A. V.

Russian Federal Research Institute of Fisheries and Oceanography (FSBI "VNIRQO"),
Moscow, Russia, e-mail: podkor@vniro.ru

One way to enhance the efficient use of aquatic biological resources is the development of new integrated
technologies of deep processing.

During the processing of the red alga Ahnfeltia plicata and obtain from it the microbiological agar, it was found
that during the manufacturing process is formed, on average about 46% of the algal waste (AW) in the dry substance.

Data published in the scientific literature, demonstrate the possibility of using algal waste after removal from
Ahnfeltia main product for the purpose of obtaining fertilizer, fish feed and farm animals, etc. [1, 4, 6-8].

From the data of the scientific literature clearly positive experience in the practical application in fish feeding
and farm animals hydrolysates obtained from different fishing grounds and waste recycling [2,3,5].

Thus, obtaining the hydrolysate from algae waste after extraction of agar from A. plicata is promising due to the
possibility of solving environmental problems and introduction of complex processing technology of red algae of the
Northern fishery basin. When implementing the complex of these activities it is possible to solve problems of resource
saving and increase of competitiveness of this raw material through the production of several types of valuable products.

As objects of research used algal waste (AW) produced after extraction of agar from A. plicata collected in the
White Sea. The results of the study of the chemical composition of algal waste (AW) has shown that in its composition
contains water — 78.5 %; carbohydrates — 58.6 %, protein — 25.8 % and ash — 15.6 % of dry matter.

Hydrolysis of the AW by 6 N solution of hydrochloric acid at a ratio spent the AW:acid 1:10 within 24 hours at a
temperature 110+2°C. Then the hydrolyzate was neutralized by 40% sodium hydroxide solution to pH 5.6-5.7, filtered
and used for further researches.

After acid hydrolysis of the AW the yield of a hydrolyzate made 84.3%. Degree of hydrolysis of protein it is
equal 65.6%. Hydrolyzate density at a temperature of 20 °C made 1.14-1.15 g/cm3 and the content of ashes — 20.5%
on dry matter.

Organoleptic test of the hydrolyzate showed that in appearance the product is a brown liquid with a pleasant
caramel-mushroom flavor.

The analysis of composition of amino acids and their contents in a hydrolyzate from AW of A. plicata showed
that this product contains all amino acids, irreplaceable for forages (a lysine, methionine, cystine) (table 1) which are
"growth factors"[2].

Table 1 — Composition of amino acids of hydrolyzate from AW of A. plicata

Hydrolyzate from AW of A. plicata
Name of amino acid the contents in the contents in
mg / 100 of a product g /100 g of protein

Treonin 7.91 2.98
Valin 11.28 4.26
Methionine 7.10 2.68
Isoleucine 5.66 214
Leucine 27.73 10.46
Phenylalanine 4.56 1.72

Lysine 27.44 10.35
Histidine 4.68 1.77
Arginin 22.56 8.51

Asparagin 28.90 10.91
Serin 12.59 4.75
Glutamine 44.54 16.81
Proline 17.33 6.54
Glycine 5.20 1.96
Alanin 17.04 6.43
Cystine 4.33 1.63
Tirozin 4.82 1.82

Sum of amino acids: 253.67 95.72
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On the basis of the analysis of the obtained data and level of physiological need of agricultural animals for a
lysine, the treonin and methionine + cystine degree of satisfaction of the daily requirement (DR) on each amino acid
at the use of 1 kg of a hydrolyzate was calculated, for various production groups of farm animals.

Achievement of the greatest degree satisfactions of the DR it is noted for pigs with a live weight from 6 to
10 kg, calfs and rams (age from 2 to 4 months) woolen and woolen-meat types, in comparison with other groups of
farm animals.

The use of 1 kg of a product can satisfy the DR of pigs, calfs and rams for 4.4-5.4% in a lysine, for 2.3-2.7%
in treonin, for 1.7-3.6% methionine + cystine.

On the basis of researches it is recommended the AW after receiving an agar from red seaweed of A. plicata
to direct on production of a fodder hydrolyzate in the way of classical acid hydrolysis. The hydrolyzate is
recommended to be used as feed additive for correction of structure of forages on a lysine, treonin and methionine +
cystine in a diet of feeding of farm animals.

References:

1 Duma L. N., Shcherbina M. A., Salkova I. A. Use of waste Fillofor by production of an agaroid in feeding of
fishes//Biologically active agents of hydrobionts — new medicinal treatment-and-prophylactic and technical preparations. —
Vladivostok, 1991. — P. 136-137.

2 Zimina L. S., Kusheva O. A., Vrishch E. A. Ways of use of waste of agar production in a national economy // Problems
of technology of processing of nonconventional raw materials from objects of Far East trade. — 1989. — P. 111-115.

3 Kanidyev A. N., Turkish V. I., Ponomarev S. V., etc. Hydrolyzates of fish meal in starting sterns for larvae the sigovykh of
fishes as the leading factor of efficiency of feeding / Biological bases of rational feeding of fishes. — M., 1986. — Iss. 49. — P. 121-126.

4 Medvedeva E. |., Krasilnikova S. V., Panchenko K. A., Petrenko E. B., Boyko L. I. Features of glycoproteins of seaweed
and way of their use//Works of VNIRO. — 1977. — Vol. CXXIV. - P. 71-78.

5 Mukhin V.A., Novikov V. Yu. Fermental proteins hydrolyzates from sea hydrobionts: receiving, properties and practical
use. — Murmansk : PINRO, 2001. — 97 p.

6 Patent Russian Federation Ne. 2052962. Way of complex processing of red seaweed / Zhiltsova L. V., Dzizyurov V. D.,
Zheburtovich V. V.; 27.01.1996.

7 Kapraun D. F. Red algal polysaccharide industry: economics and research status at the turn of the century//
Hydrobiologia. — 1999. — P. 7-14.

8 Patent IT Ne. 1274758. Feed supplemented by waste from the processing of macroalgae / Daddario Ezio, Gianna
Roberto, Squadrini Fabio, Robertiello Andrea; 24.07.1997.

82



Y[K: 664-021.4:614.31

CUCTEMA OBECMNEYEHUA KAYECTBA U BE3OMACHOCTU OTEYECTBEHHOW NMULLIEBOM NMPOOYKLMU
NemomuHa T. B.

®IrbOY BO «KepuyeHckuii rocyaapCTBEHHBIV MOPCKOWM TEXHOMOTMYECKUI yHBepcuteT», . Kepyb, Poccus

CerogHa rpaMoOTHbIA, OEecrnoKosWMINCAS O CBOEM 3[40pOBbe MNOTpebuTenb, cTaHoButcst Bce 6Gonee
TpeboBaTenbHbIM K UCMONb3yeMON B NWLLY NPOAYKUMU, Kenas ynoTpebnaTb TOMbKO KayeCcTBEHHy 1 6e3onacHyto
nuuly. OueHKy BCer MULLEBONM NpoayKuuu, Bbinyckaemoln B Poccuiickon Pepepaunm, a Takke BBO3UMOM B Halle
rocyaapcrBo us-3a pybexa, 6epeT Ha cebs rocyaapcTBo.

CuntaeTtcs, 4TO CamMON COBPEMEHHON npenynpeauTensHOW CucTemon, obecrneuvmBalowen KavyecTBo W
6e30nacHOCTb NMLLLEBOW NPOAYKUMM, SBMSIETCS CUCTEMA, NOCTPOeHHas Ha ocHoBe npuHumnos XACCIT.

C 15 dpeBpans 2015 r. Habpanu nonHyto cuny TpebosaHunss TexHnyeckoro pernameHta «O Ge3onacHoCTU
MULLEBOM MPOMBILLNIEHHOCTMY, sBRsOLWMecs obs3aTenbHbiMU AN BCEX OpraHusauuii, KoTopble MNpOU3BOAAT
MYLLEBYI0 NMPOOYKUMIO HA TEPPUTOPMM CTpaH TaMOXEHHOro cokwsa. HopmaTMBHbIM JOKYMEHTOM nogpasdymeBaeTcs
obsa3atenbHasi paspabotka, BHeapeHne XACCI n nogaepxka npoueayp, OCHOBbLIBAOLWMXCA Ha MpUHUMNAxX 3TON
cuctembl. TpebGoBaHMS KOCHYNMUCb BCEX MPOLECCOB W3rOTOBMEHMST MULLEBBLIX MPOAYKTOB, BKIMOYasi MOMOYHbIE,
KoHOMUTepCcKme, konbacHble N3nenus, CeNbCKOXO3ANCTBEHHYIO 1 APYTY0 NPOAYKUMIO.

Cama abb6bpesuatypa XACCI1 (avrn. HACCP) pocnoBHO paclumdpoBbiBaeTCs kak «AHanu3 pUCKOB U
KPUTUYECKNE KOHTPOMbHbIE TOYKMU». [puHUMNBI 3TUX TpeboBaHUi Noapa3ymMeBatoT U3y4YeHNEe PUCKOB M OMacHOCTEN C
nocrnegywLwmm ynpaBfeHWeM KMMU B TeX KOHTPOSbHbIX TOYKax, KoTopble OyayT onpefdeneHbl B LEMNOYKe OT
Npou3BoAMTENS OO KOHEYHOro NoTpeduTens.

Mpeonpusitusm, KoTopble He wumetlT ceptudpukata XACCIT v npogomkalT BbiMyckaTb MULLEBYIO
NpoAYKLMIO, TPO3AT BECbMa CePbe3Hble CaHKLMK:

— aAMVHUCTpPaTMBHOE Haka3aHue Ha ocHoBaHun Kogekca Poccuiickon ®epepauum «O6 agMUHUCTPaTUBHBIX
npasoHapyeHuax» Ne 195 - &3 (cT. 14.43);

— MOBTOP aHarnorM4yHoro npaBoHapyLleHUs BrieyeT 3a cobol HanoxeHve agMUHUCTPaTMBHOIO wWTpada oT
700 000 pybnert oo 1 MnH pybnewn ¢ koHdrckaumen NpeaMeToB, MOBMEKWWX aAMUHUCTPaTMBHOE NpaBOHapyLLeHue,
UnNu 3anpet Ha OCyLleCTBreHMe MNpPOM3BOACTBEHHON fAedATenbHocTM A0 90 gHel mM KoHdUcKauMo npeameToB
BbISIBIIEHHOIO MpaBOHaPYLLEHWS.

Kakue xe TpeboBaHusa npeabaBnaeT TeXHNYeCckui pernaMeHT K npeanpusTUsM, BbiMyCKaoLWUM MULLIEBYIO
NPOAYKLMNIO?

Mpexne Bcero — npeanpusatTMe OOMKHO HECTU OTBETCTBEHHOCTb 3a NOCTaBMsieMble Ha PbIHOK MPOAYKTbI
nMTaHus, HauuHas C BbIOOpa ChipbA W WHIPEOAWEHTOB W 3aKaHYMBas NPeLOCTaBIEHUEM KIUEHTY MNpPaBUITbHO
NPUroTOBEHHOrO NpoaykTa 6e3ynpeyHoro kayecTsa.

Hopwmbl 1 npaBunna, ycTaHOBMEHHbIE PerfnameHToM, OTHOCATCS K TaKUM acnekTam:

— MHOIOYPOBHEBbIV KOHTPOIb OT NpoLecca NPUeMKM Cbipbsi O NPEAOCTaBNEHNS TOTOBON NPOAYKLUN;

— COOTBETCTBME MPOU3BOACTBEHHbLIX M TOProBbIX MOMELLEHWIN YCTAHOBMNEHHbIM CaHUTapHO-TMIMEHNYECKUM
TpeboBaHUsM;

— Hanuune npodeccMoHanbHOro COBPEMEHHOrO y6OpOYHOro MHBEHTapPS M y6opo4HOro obopyaoBaHus;

— achdhekTMBHbIE CpeacTBa Ae3NHAEKLMN N CTEPUITBHOCTY;

— peanusaums 3¢pEKTUBHON CAHUTAPHOWN MPOrpamMmbl C XOPOLLO 0OYYEHHLIM NEPCOHANOoM.

Ecnn paHee agMuHUCTpauus npegonpusaTuUa Aenana OCHOBHOW akUeHT Ha obLyl npoBepKy yxe
npousBeaeHHON npoaykumun, To BeefeHue cuctembl XACCI1 onpenensieT HOBYK OTMNPaBHYH TOYKY cobniopeHus
pernameHTa, @ UMEHHO B CTOPOHY MpoBeAeHUs NpoUNaKTUYECKOro aHanmM3a BEPOSTHbIX PUCKOB, KOTOPbIE MOTYT
NnosIBUTLCS Ha NoBOM 3Tane NpPoM3BOACTBEHHOW AEATENBHOCTU.

Paspabotka u BHegpeHne XACCIT B pblbonepepabaTbiBalollel OTpacnyM WUMeeT CBOM  OTNWYMS,
cneumnduyeckne Noaxoabl.

MpuHumnel XACCI1 pacnpoCTpaHsitoTCs Ha BCe 3NeMeHTbl NULLEBOW Lienoyky, obycnasnueasi CTpOrui
KOHTPOIb PUCKOB 1 6e30MacHOCTN NPOAYKTOB NUTaHus. B Takme 3BeHbs BXoadT:

— pbIBOBOACTBO, NPOMBILLNIEHHOE PbIBOMOBCTBO;

— MPOM3BOACTBO M UCNOMNb30BaHNEe KOPMOB B pbiGOBOACTBE;

— TEXHOMOMMYECKNI NpoLiecc NnepepaboTkn Cbipbs, BKItoYasi nonydadpukaThbl;

— nNapannensHoe Npon3BOACTBO 61ogo6aBok;

— MCMONb30BaHNE yNakoBOYHbIX MaTepuarnos, Tapbl;

— XpaHeHWe 1 JoCTaBKa NPOAYKLUNN;

— TOProBnsi pbIGHLIMKU NPOAYKTaMMU.

YMeHve akTuBHO wucnonb3oBaTb npuHuMnel XACCI, co3gaBaTb U BHeApSATb CUCTEMbI MEHEKMEHTa
0e30MacHOCTM NUWEBON MNPOAYKLUMM Ha MpaKTUMKE SBNSETCA OOHOM M3 BaXHEWWuX 3agay, CTosdwux nepeq
TEXHOMOoramu nULLEBON NPOMbILLIIEHHOCTH.

B yuebHbii nnaH gna maructpos, obydalowmxca B PrbOY BO «KIMTY» no HampaeneHuio nogroToBKu
«lMpoayKTbl NUTaHMSA XMBOTHOIO NMPOUCXOXAEHUSA» (Marncrtepckasa nporpamMmma «TexHOnorMs NpoAyKTOB NMUTaHUSA U3
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BOAHbIX BMopecypcoBy»), Obina BkIOYeHa AUCUMMNUHA «YNpaBneHne KavyecTBOM MULLEBLIX NpoaykToB». Bo Bpems
NMPaKTUYECKMX 3aHSATUIA CTYAEHTbl pa3pabaTbiBaloT M NPEACTaBNAOT BUPTYarbHbIA NMPOEKT CUCTEMbI MEHEIKMEHTA
kayectBa Ha ocHoBe FOCT P NCO 22000-2007.

|-|pI/I BbINONMHEHUN OWUNJIOMHOINO NpoekTa MarncTtpaHTbl UCNOMb3YKT MOJly4YeHHble 3HaHWUA U HaBblkKM ONA
BbINONHeHUss pasgena «CucTtemMa MeHemKMeHTa KadyecTBa MpOM3BOACTBa», OCHOBHbIE MOMOXEHUS CUCTEMbI
obecneyeHnst kayecTBa n 6€30NacHOCTM BbIHOCATCA Ha 3aLuTy.
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QUALITY SYSTEM AND SAFETY OF HOME FOOD PRODUCTS
Istomina T.V.

Federal State Governmentally Financed Educational Institution of Higher Education “Kerch State Maritime Technological University”
Kerch, Russia

Today a consumer concerned about health became more particular about food products, wanting to eat
only high-quality and safe food. All food products manufactured in the Russian Federation, as well as imported into
our country from abroad, are assessed by the gpvernmental authorities.

It was believed that the most advanced warning system to ensure the quality and safety of food products
was a system based on the HACCP principles.

Since the 15™ of February 2015 Technical regulations "On the safety of the food industry" have become
completely valid. These requirements are mandatory for all companies that produce food products on the territory of
the Customs Union. Normative documents necessarily imply the development, implementation and maintenance of
HACCP procedures based on the principles of the system. Requirements covered food products output, including
dairy, confectionery, sausages, and other agricultural products.

The abbreviation HACCP literally stands for "Hazard Analysis and Critical Control Points." The principle of
these requirements involves the study of the risks and dangers followed in the management of the control points to
be determined in the chain from a producer to a final consumer.

Companies that do not have a HACCP certificate and continue to produce food products are threatened
with very serious penalties. They are as follows:

— an administrative punishment on the basis of the Code of the Russian Federation "On administrative
offenses” No. 195-®3 (para 14.43);

— the recurrent violation imposes an administrative fine of 700,000 to 1 million rubles with
confiscation of subjects entailed an administrative offense, or a ban on production operations up to 90 days and
condemnation of items being a subject of the discovered violation.

What are the requirements of the Technical Regulations to enterprises producing food products?

First of all, the company should be responsible for the market supplied food, from the choice of raw
materials and ingredients and to the provision of client properly cooked food of an impeccable quality. The rules and
regulations established by the regulations are applied to such aspects:

— multilevel control starting from the raw materials delivery to finished products;

— compliance of production and commercial premises with established sanitary requirements;

— availability of the modern professional cleaning equipment;

- effective disinfection and sterility;

- implementation of an effective sanitation program by a well-trained personnel.

Whereas previously the company's administration did the emphasis on general inspection of the
manufactured products, the enforcement of the HACCP system defines a new starting point for compliance with the
regulations, namely in the direction of preventive analysis of possible risks that may arise at any stage of production
activities.

Development and implementation of HACCP in the fish processing industry has its differences and specific
approaches.

HACCP principles are applied to all elements of the food chain. It induces a strict hazards and food safety
risks and. Such chains include:

— fish farming, industrial fishing;

- production and use of feed in fish farming;

— technological process of raw materials processing, including semi-finished products;
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— parallel production of dietary supplements;

— use of packaging materials, packaging;

- storage and delivery of products;

— trade in fish products.

The ability to actively use the principles of HACCP, develop and implement the management system of
food safety in practice is one of the most important challenges facing the food technologists.

The curriculum for master students in "Foods of animal origin" (master program "Technology of food
products made of aquatic biological resources") in Federal State Governmentally Financed Institution of Higher
Education "KSMTU" incorporates the discipline "Food Management." During practical classes, students develop and
present a virtual project in quality management system based on the State Standard 1ISO 22000-2007.

When making a thesis research master students use acquired knowledge and skills to elaborate the section
“Production quality management system”; basic provisions of the quality management system are presented during
the defense of the diploma project.

References:

1. GOST R 51705.1-2001 Quality systems. Management of Food on the principles of HACCP. General requirements. -
[Date of implementation: 7.1.2001]. — M. : Standartinform, 2009. — 10 p.

2. Technical Regulations of the Customs Union TR CU 021/2011 Food safety, approved. Commission Decision of the
Customs Union on 09.12.2011. Number 880.
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NEPCNEKTUBHOE HAMNPABJIEHUE UCIMOJIb30OBAHUA MEJNIKUX PbIb
A30BO-YEPHOMOPCKOIO BACCEMHA
KoHosearneHko E. C., Apbomemos P. B., l'ymuposa /1. T.

PenepanbHoe rocyaapcTBeHHoe GlofxeTHoe Hay4YHoe yupexaeHue «Bcepoccuiickui Hay4Ho-uccnenoBaTenbCckui
WHCTUTYT pbIGHOro X035MCTBa U okeaHorpadumy, r. Mockea, Poccusi
e-mail: protein@vniro.ru

B cootBetctBMM C [OocymapcTBeHHOW nporpammoni «Passutue pbiGOXO3ANCTBEHHONO —KOMMeKca»
NPUOPUTETHON LIeNblo SIBMNSIETCS Nepexos OT IKCMOPTHO-CbIPbEBOrO TUMa K MHHOBALMOHHOMY TUMY PasBUTUS pbIOHON
OoTpacnnM Ha OCHOBE pPaLMOHAaNbHOrO WCMOMb30BaHNS BOAHbLIX OMONOrMYEcKMX pPecypcoB, BHEAPEHWUS HOBbIX
TEXHOSOMI, pa3BnTUS MMNopTo3ameLLeHns, obecneyeHns KOHKYPEHTOCNOCOBHOCTN POCCUIACKON PbIBGHOM NpoayKumum
Ha BHYTPEHHEM 1 BHELLUHEM pbiHKax. B A3oBo-YepHOMOpPCKOM pbi6OX03MCTBEHHOM HaccenHe Ha CerogHsLWHNIN AeHb
€CTb PS4 HeAoMCNonb3yeMbix 06 bLEKTOB NPoMbICNa, NpY NepepaboTke KOTOPbIX BO3MOXHO NOMyYeHWe KayeCTBEHHON
KOHKYPEHTOCMNOCOOHON NULLIEBON NPOAYKLMN.

AHYoyC eBponemnckuin (xamca) — Mernkas nenarmdeckas pblba u3 oTpsga cenbaeobpasHbiX, LUMPOKO
pacnpocTpaHeHHass B AsoBo-YepHomopckom 6GacceliHe. B HacTosiliee Bpemsi (paKTUYECKUA BbIFIOB XaMcChbl
npesbilwaetr 25000 T u coctaBnsetr Gonee 30% OT BO3MOXHOro, 4YTO npegonpenenseT BocTpeboOBaHHOCTb
9KOHOMMYECKN 3PIDEKTUBHBIX MHHOBALMOHHBIX TEXHOMNOrMA nepepaboTkn 3ToW pbiObl C NOMyvYeHMeM MpPOAYKUMK C
BbICOKOW Aonen o6aBneHHOM CTOUMOCTU.

O6beKTOM UccneaoBaHui cnyxuna xamca, 3arotoBneHHast BecHon 2014 r. B npubpexHon 3oHe AP Kpbim.

Mpu n3yyeHun xamcobl kKak nepcnekTnBHOro obbekTa Ansa peibonepepabartbiBaoWwmnx NpeanpuaTuin 6onbsLuoe
3HayeHWe MMeloT nokasaTenn MUWEeBON U Guonormyeckon LeHHocTu. CornacHo MpoBeAEeHHbIM WCCreaoBaHNSAM
Xamca XxapakTtepusoBanacb BbICOKMM copepxaHvem 6enka (14,4%), nunugos (8,5%) v MUHepanbHbIX BeLLecTB
(3,6%). MccnepoBaHne XMPHOKMCMOTHOrO COCTaBa Mokasano, YTO CyMMa MOSIMHEHACHILEHHbIX JXUPHBIX KUCOT
(MHXK) nunuaoB MblweyHON TkaHW cocTaBuna y xamcbl 18,7%. [MonuHeHacbIWeHHbIE XMPHbIE  KUCNOThI
npeacTaBneHbl B OCHOBHOM 3KKo3aneHTaeHoBon (4,91%) n pokosarekcaeHoBon (9,44%) kucnotamu. Owmera-3
XUPHblE KUCMOTbl, OCOBEHHO [AOoKO3areKcaeHoBas KWCMoTa, OKasblBaloT cofeicTBue 3DHEKTUBHOMY OOMeEHY
CUrHarmamm MexXay HepBHbIMW KrneTkamu, MNOoMOoralwT CcTabunuanpoBaTb KreTouYHble MemOpaHbl 1 yrydwaroT
YMCTBEHHYIO KOHLEeHTpaumio u namsTb. WccnepoBaHHble o6pasubl cogepanu MNOMHbI Habop MUKpo- u©
MaKpO3NeMEHTOB, U3 KOTOpbIX npesBanuposanu docdop (450,7 mr/100 r), kanun (329,8 mr/100r) n kansuun
(576,5 mr/100 r).

Mo nokasatensm 6Ge3onacHocTn obpasupl pbiObl OTBeYann EOuHBIM CaHUTapHO-3aNNAEMWONOrMYeCcKuM
TpeboBaHNsAM K ToBapam, NogsiexallummM CaHUTapHO-3NMAEMUONOrMyeckomMy Hagaopy (koHTpornio) (mHgekc 3.1, 3.1.2
n MpunoxeHue 3).

TpaguuMOHHbIE TEXHONOrMM nepepaboTkn YEPHOMOPCKOW XaMCbl — M3rOTOBMIEHME CYLUEHOW, COMEeHOn u
NPSHO-CONMEHOWN MPOAYKUMKN, pexe MpecepBOB. ANMbTEPHATMBHBLIM PeLUeHUeM KOMMNIEKCHOW nepepaboTkn Mernkou
pbIObl IBUNOCH HanpaBrieHne ee Ha NPOM3BOACTBO NawTeToB. PazpaboTaHbl peLenTypHble KOMMO3MLMM NaLITETOB,
KOTOpble cofdepXanu xamcy, fyK penyaTblil, MOPKOBb, MAacfio pacTUTenbHOe, COMb, Caxap, KUCMOTY YKCYCHYIO,
npsiHoctn 1 ap. CoBMecTHoe Ucnornb3oBaHne OenkoB MbILLEYHON TkaHn pbib ¢ AobaBneHVeM pasnuyHbIX OBOLLEN
MO3BOMMMIO Ham MOMyYMTb NawWTeT M3 XaMCbl C  YfAyYWeHHbIMW  OPraHoNenTU4ecKUMM  CBOWCTBaMM,
cbanaHcMpoBaHHbIN MO 6eNKOBOMY M YrNEBOAHOMY COCTaBy.

[Ona npurotoBneHus nawteta xamcy pasMopaxuBanuM Ha Bo3gyxe [0 Ttemnepartypbl 0+2°C, 3atem
NPOMbIBanun Cbipbe W Hanpaensnu ero Ha bnaHwupoBaHne B 3%-HOM CONEBOM pacTBope B TeyeHue 15 MUHyT.
Mocne oxnaxaeHus pbiby HaNPaBNAnM Ha N3MenbYeHne Lienukom, 6e3 oTaeneHns ronoBbl U KOCTEN, YTO U SBUMOCH
0COBEHHOCTBI0 AaHHOW TexHomormn. CornacHo paspaboTaHHbIM peLenTypamM fiyk U1 MOPKOBb MCMOMNb30Banu nocne
npeaBapuTENbHOrO MNaccepoBaHUsi Ha pacTUTENbHOM Macre, C LUenbilo YhydlleHWs BKYCOBbIX XapakTepucTUK
rotosoro npogykra. [na nonyyeHus 6oree OQHOPOAHOW MaccChl, WU3MeNbYeHHYI0 pbiby M MNOATrOTOBMEHHbIE
KOMMOHEHTbI COrfacHo pelenType, nepemewvsany B kyTTepe. OnpedeneHHass MocrefoBaTenbHOCTb BHECEHWS
KOMMOHEHTOB B NpoLecce KyTTepoBaHMs CnocobCTBOBana yny4ylleHuo agre3voHHbIX CBOMCTB nawrTeTta. [Moatomy
CHayana BHOCWIN Cyxve KOMMOHEHThI, a 3aTeM Xnakue.

[oToBBIN NMpOAYKT ynakoBbiBanu B petopT-nakeTbl Maccon 100 r n 3anameanu. C uenbio goBedeHus 00
KYNTMHApHON TOTOBHOCTU W YBENWYEHMS CPOKa XpaHeHWs nposBoAaunacb nactepusaumsa npogykta. Ha pabGouyen
Aeryctaumm B nabopatopun texHonornm BHUPO nawwTeTsbl Nony4unmn NonoxXmTenbHY0 OLEHKY U Bbiny 3anoxeHsl Ha
xpaHeHne. OTMeyeHOo, 4TO nawTeT U3 xamcbl obnagan OgHOPOAHOM NacToobpa3HON KOHCUCTEHUMEW, MPUSTHLIM
BKYCOM C HE3HA4UTENbHOW eCTECTBEHHON ropeybio 1 apoMaToMm pbibbl. 1o XMMUYecKoMy COCTaBy naluTeT U3 Xamchbl
6rn30K K TpaguLUMOHHOMY LUNPOTHOMY nawTeTy (Tabnuua 1).

MccnegoBaHUs XMMMYECKOro cocTaBa NallTeToB, nokasanu, 4to B Hux cogepxutcs 11,9% 6Genka, 11,4%
nunuaoBs, cooTHoweHne 6enka u xupa (1:1) cooTBeTcTBYET TpeboBaHnaM cbanaHCMPOBaAHHOIO NMUTaHUS 1 6NM3Ko K
onTumanbHomy 1:1,2.
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Tabnuua 1 — XvuMunyeckuii coctas NalLTETOB

HanmeHoBaHue CopepxaHue, % KanopunHocTb,
npoAaykTa Genka nMnnaoe 30nbI Bnaru yrneBofbl Kkan
MawTeT 13 xamcobl 11,940,2 11,410,2 4,3+0,1 67,2+0,3 5,210,1 137
LWnpoTHbIN nawTeT 12,0 14,0 2,0 66 53 195

[aHHble aMUHOKMCIIOTHOTO cocTaBa BenikoB OTHOCUTENBHO LKasbl «uaeansHoro» 6enka npeactaBneHbl B
Tabnuue 2. benku nawTeTa M3 XaMCbl XapakTepu3oBanucb MOMHbIM HabopoM HEe3aMEeHUMbIX aMWUHOKUCHOT.
OTcyTCTBUE NMMUTUPYIOLLMX aMUHOKUCIIOT MNOATBEPXKAAET BbICOKYH OMONOrMYeckytd LIEHHOCTb MOMy4YeHHOro
npoaykTa.

Tabnuua 2 — AMMHOKUCIOTHbIN cocTaB 6enkoB nalTeToB U3 XaMcCbl

HanmeHoBaHue AMMWHOKUCINOTHAas LWKana «MaeanbHOro» CopepxxaHue B nawrtete us
aMMHOKNCNOTLI 6enka (PAO/BO3), 2008 xamchil (r/100 r 6enka)

N3onenuymH 3,0 4.6
JlenumH 5,9 8,1
BanwuH 3,9 5,2
TpeoHuH 2,3 4.4
MeTunoHuH + LiuctenH 2,2 2,9
dennnanaHuH + Tupo3nH 6,3 6,7
TpuntodhaH 0,6 0,9
EG 4.5 9,2

PesynbTaThl aHanmMsa MWUKPO- U MaKpPO3IMEMEHTHOro CoCTaBa MawTeTa M3 Xamcbl MoKasanu, 4YTo npwu
ynotpebnexnun 100 r npogykta obecnevmBaeTcsi CyTo4Has Hopma hrn3nonornyeckon noTpebHocTn B kanbuuM Ha
50,9%, B mean Ha 7,2%, B marHum Ha 8,6%, B MmapraHue Ha 12,7%, B noge Ha 63,4%, B xenese Ha 24,8%, B LMHKe
Ha 26,6%, B kanun Ha 9,3%, B doccope Ha 44,9%, 4TO NO3BOMSET OTHECTM MOMYYEHHbIN MPOAYKT K KaTeropuu
(YHKUMOHANMbHBIX MULLEBLIX MPOAYKTOB.

Pa3paboTaHHas npoaykumus xapakTepu3oBanacb BbICOKMM coaepkaHnem cymmbl MHXKK oT obwiern cymmbl
KMCNOT, MpuYeM Ha [ONo 3cceHumanbHbiX npuxogunock 32,4%. CopepxaHue Guonormuveckn aktmBHbiX MHXKK
omera-3 (31Ko3aneHTaeHOBOM 1 JOKO3arekCaeHoBOW) cocTaBuno y nawTteToB 5,78%, a NMHXK omera-6 35,48%.

Mo nokasatensm 6e3onacHocT o06pasubl nNawTeTOB  COOTBETCTBOBaNM EAWHBIM - caHuTapHO-
3NMAEMUONOTUYECKUM U TUIMEHNYECKMM TpeboBaHNsIM K ToBapaMm, nognexailiuMm CaHUTapHO-3NMaeMUONormyeckoMy
Haa3opy (KOHTPO-Ho).

Takum obpasom, paspaboTaHa TEXHOMOMMK NaLITETOB U3 a30BO-4EPHOMOPCKON XaMCbl, KOTopasi MO3BoNseT
pacwmputb BO3MOXHOCTU €€ paLuoHanbHOro MCMOMb30BaHUS U YBENUYUTb aCCOPTUMEHT MULLEBOW MPOAYKLUN.
CoyeTaHve uenon pblbbl C pasnMyHbIMKA  OBOLLAMM CMNOCOOGCTBYET MOMYYEHUO MPOAYKTOB C  YMyuYLIEHHbIMU
NULLEBLIMM  CBOWCTBaMK, cOanaHCMpOBaHHbIX MO OGENKOBOMY W yrNeBOAHOMY COCTaBy, OoraTbiX Makpo- WU
MUKPO3IEMEHTaMMU, aMUHOKMCNoTaMmu, NONMMHEHACHILLEHHBIMN XMPHBIMK KncrnoTamu. MpoBeneHHble
opraHonenTuyeckne, PUsMKo-XMMnM4eckue n MMkpobrnonormyeckue NccnegoBaHnsa nokasanu, YTo nawTeT U3 Xamcbl
obnagaet XOpoWWUMK BKYCOBbIMW XapaKTepUCTMKaMM, BbICOKOW MULLEBON LEHHOCTbIO, a Takke OTBEeYaeT BCEM
TpeboBaHUsIM No nokasaTtensm 6e3onacHoOCTU.
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PROSPECTS OF UTILIZATION OF SMALL FISH FROM BLACK SEA REGION
Konovalenko E. S., Artemov, R. V., Gumirova L. T.

Federal State Scientific Institution "All-Russia Research Institute of Fisheries and Oceanography", Moscow, Russia
e-mail: protein@vniro.ru

In accordance with the State Program "Development of the Fisheries Industry” priority goal is to move from
the export of raw materials to innovative type of fishing industry based on the rational use of water biological
resources, introduction of new technologies, the development of import substitution and ensuring the competitiveness
of Russian fish products in the domestic and foreign markets. To date, there are a number of underutilized
commercial species in the Azov-Black Sea basin, the processing of which is possible to obtain high-quality
competitive food products.

European anchovy — small pelagic fish from Clupeidae species, is widespread in the Azov-Black Sea basin.
Currently, the actual catch of anchovy is greater than 25.000 tonnes and is more than 30% of the possible catch,
which determines the demand for cost-effective and innovative technologies of processing of fish to produce products
with high added value.

The object of research was anchovy harvested in spring of 2014 in the coastal zone of Crimea.

In the study of anchovy as a promising object for fish processing enterprises nutritive and biological value
are important indicators. According to studies anchovy was characterized by high protein (14.4%), lipids (8.5%) and
mineral content (3.6%). Investigation of the fatty acid composition showed that the amount of polyunsaturated fatty
acids (PUFAs), in muscle lipids constituted 18.7%. Polyunsaturated fatty acids were mainly represented by
eicosapentaenoic acid (4.91%) and docosahexaenoic acid (9.44%) acid. Omega-3 fatty acids, particularly
docosahexaenoic acid, are known to facilitate the effective exchange of signals between nerve cells, helping stabilize
cell membranes, and improve mental focus and memory. The studied samples contained a complete set of macro-
and microelements, of which phosphorus (450.7 mg / 100 g), potassium (329.8 mg / 100 g) and calcium (576.5 mg /
100 g) prevailed.

In terms of safety the samples met the Uniform sanitary and epidemiological requirements for goods subject
to sanitary-and-epidemiologic supervision (control) (index of 3.1, 3.1.2 and Appendix 3).

The traditional processing technology of the Black Sea anchovy — production of dried, salted and spiced
products, rarely preserves. An alternative solution of complex processing of small fish was the production of pates.
The formulation of pastes, which contain anchovy, onion, carrot, vegetable oil, salt, sugar, acetic acid, spices, etc
were designed. Composing the fish muscle proteins with the addition of a variety of vegetables allowed us to get out
the anchovy paste with improved organoleptic properties, balanced of protein and carbohydrate composition.

To prepare paste anchovy was thawed in air to a temperature of 0 + 2 ° C, then washed and transferred to a
blanching in 3% saline solution for 15 minutes. After cooling, whole fish without separating of the head and bones
was sent for grinding, which was the feature of the technology. Onions and carrots were used after pre sautéing in
vegetable oil in order to improve the taste characteristics of the final product. To obtain more homogeneous mass,
minced fish and prepared components, were chopped in cutter. The specific sequence of the components adding
during the process of cutting helped to improve the adhesive properties of the paste. Therefore, we first added dry
ingredients, then liquid.

The finished product was packed in retort packages of 100 g and sealed. With a view to bringing to culinary
readiness and increase the shelf life of the product pasteurization was conducted. Sensory evaluation was conducted
in the VNIRO laboratory of technology and pate received a positive assessment and were laid in storage. It is noted
that the anchovy paste had a homogeneous paste-like consistency, pleasant taste with a slight bitterness and aroma
of natural fish. The chemical composition of the anchovy paste is close to the traditional pate sprat (Table 1).

Analysis of pastes chemical composition showed that they contained 11,9% protein, 11.4% lipids, the ratio of
protein and fat (1: 1) meets the requirements of a balanced diet, and close to optimal 1: 1,2.

Table 1 — Chemical composition of pates

Content, % Calories

Product Name : T - ’
protein lipids ash moisture hydrocarbons kcal
Anchovy pate 11.9+0.2 11.440.2 4.310.1 67.2+0.3 5.2+0.1 137
Sprat pate 12.0 14.0 2.0 66 5.3 195

The amino acid composition of pate proteins in comparison to the "ideal" protein scale are presented in
Table 2. Amino acid profile of anchovy paste had a complete set of essential amino acids. Lack of limiting amino
acids confirms the high biological value of the obtained product.
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Table 2 — The amino acid composition of proteins of anchovy pastes

Name of amino acid The aminq acid range of the "ideal” Contents in the anchov_y paste
protein (FAO / WHO), 2008 (g / 100 g of protein)

Isoleucine 3.0 4.6
Leucine 5.9 8.1
Valine 3.9 5.2
Threonine 23 4.4
Methionine + Cysteine 22 29
Phenylalanine + Tyrosine 6.3 6.7
Tryptophan 0.6 0.9
Lysine 4.5 9.2

The results of analysis of micro- and macroelement composition of anchovy paste showed that 100 g of
product provided daily rate of physiological demand for calcium by 50.9%, copper — 7.2%, magnesium — 8.6%,
manganese — 12.7%, iodine — 63.4%, iron — 24.8%, zinc — 26.6%, potassium — 9.3%, phosphorus — 44.9%, which
can attribute the resulting product for functional foods category.

The developed products are characterized by a high amount of polyunsaturated fatty acids. The content of
biologically active omega-3 polyunsaturated fatty acids (EPA and DHA) was 5.78% in pastes, and the omega-6
PUFAs — 35.48%.

In terms of safety the pates samples corresponded Uniform sanitary and epidemiological and hygienic
requirements for goods subject to sanitary-and-epidemiologic supervision (control).

Thus, the technology of pates from the Azov-Black Sea anchovy has been developed, which allows to
expand the capabilities of rational usage and increase the range of food products. The combination of whole fish with
various vegetables contributes to obtaining products with improved nutritional properties, balanced protein and
carbohydrate composition, rich in macro- and trace elements, amino acids, polyunsaturated fatty acids. Conducted
organoleptic, physico-chemical and microbiological studies have shown that anchovy paste had good taste
characteristics, high nutritional value, as well as met all the requirements in terms of security.
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MUWEBASA LEHHOCTb ABYCTBOPYATbIX MOJIJTOCKOB A30BCKOIO MOPA
JlaspuHeHrko O. U., Bumiomckas O. E., Camotinosa Y. B.

®IrbOY BO «KepuyeHckuii rocyaapCTBEHHBIV MOPCKOWM TEXHOMOTMYECKUI yHBepcuteT», . Kepyb, Poccus
e-mail: olgalavrrony@gmail.ru

3akanbiBatoLLMecss MOnnockn ceMencTB Arcidae, Cardiidae, Myidae w3gaBHa cryXunm He TONbKO 0OBbEKTOM
npoMbICna, HO 1 MapuKynbTypbl BO MHOMUX CcTpaHax mupa — Kopee, Kambomxe, Kutae, Mananauu, Taunange, CLUA,
®paHumu, 'epmannm, Moptyranum, Vicnannm, Benunkobputanmm n gp. Mo gaHHbiM AO B 2012 r. MMPOBOIN BbLINOB
monntockoB rpynnbl “Clams, cockles, arkshells” coctaBun 5,6 MriH. T (36,9 % obLiero BbinioBa MOMHOCKOB), MpY 3TOM
Ha [Ornio BbipalLMBaEMbIX MONIOCKOB Npuxoaurock 4,9 MmnH. T (89,2%) [1].

Mopcporornyeckoi  0COBGEHHOCTLIO MOIIOCKOB, 3aKarnbiBaloLLMXcs Gonee unu mMeHee rnyboko B MSITKWA TPYHT,
ABNSOTCA 0COOble BLIPOCTHI MaHTUM — CU(POHbI, YepPe3 KOTOpble 3acackiBaeTCs M BbIBOOWUTCS BoAa, Heobxoaumas Ans
ObIXaHWs U NATaHUS MOSITHOCKA, MOrPY>KEHHOIO B FPYHT.

OObekToM wuccrefoBaHUM  BblOpaHbl  [BYyCTBOpYaTble MOMMOCKM  ayTakknMmaTtu3aHtel — Scapharca
inaequivalis (Bruguiére, 1789), Cerastoderma sp., Mya arenaria (Linnaeus, 1758), urpatowime B HacTosiLee BpeMs
OonbLUY ponb B (hyHKLUMOHMPOBaAHUN AOHHbIX coobLiecTs A30BCKOro MOpS.

Llenb paboTbl — wu3y4YeHWe XUMWUYECKOTO COCTaBa W 3HEPreTUYeckor LIEHHOCTU Msica MOJSSIHCKOB
S. inaequivalis, Cerastoderma sp., M. arenaria.

B wuccnepyembix obpasuax S. inaequivalis (cem. Arcidae) pocturana B gnvHy 50,1 mm. CpegHuii Bec
1 aksemnnspa monntocka (n =58) cocraBnan 11,941,2 r, Bec ctBopkM — 7,640,8 r, MaAca m MexcTBopyaTom
xungkoctn — 4,28+0,5 r. B nepecyeTe Ha npoueHTbl MaccoBasi 4oNsA CTBOPkM — 63,9, Msaca — 25,2, mexcTBopyaTomn
xupkoctn — 10,7. BenkoBo-BoAHbIN KoadduumneHT (BBK) msca ckadapkm — 10,1%. [OAna cpasHeHnus — BEBK msca
muoun — 13,4 %, a BBK wmsica panaHbl coctaensieT B cpegHem 17,4-26,4%. OTnuuuTtenbHas OCOOEHHOCTb
MOINIOCKOB ceM. Arcidae — npucyTCTBME B KPOBM reMorfnobuHa.

Teno monniocka Cerastoderma sp. (cem. Cardiidae) 3akno4eHO B OKpYrfyt0 OBYCTBOPYATYH PAKOBMHY,
MakcumarnbeHas anvHa gocturana 20 mm, cpeaHun Bec ak3emnnspa — 1,3+0,8 r (n = 72). Bbixog msica BapbupoBan
17,0-18,5%, Ha pgonto mexcTBopyaTon xuakoctn (6,0 % cyxmux BewecTs) npuxogunock 8,0-9,6%, maccoBas gons
cTBOpkM cocTtaBuna 73,0-73,2%. MaccoBas gonsi Bnarm msica monntocka — 82,3%, akTMBHasi KMCNOTHOCTb Msica
(pH) — 6,5. BBK msica monntocka — 14,3%.

PakoBuHa M. arenaria (cem. Myidae) yanvHeHHO-OBanbHasi, YMEPEHHO BbINyKNasi, e€e HapyXHasi
NoBEepXHOCTb HEPOBHas!, Okpacka rpssHo-6enas. Monntock 3apbiBaeTcs B rpyHT Ha 10—15 cm.

B nccnegyembix obpasuax MakcumanbHas ArvHA pakoBWHbLI MOMMCKa gocturana 5,1 mm. Msarkue Tkanm
coctaBnsinu 23,0% obuelt maccel, a pakoBuHa okorno 46,0 %. BBK msica — 15,0 %.

M3 npuBeneHHbIX B Tabnuue npeaBapuTenbHbIX AAHHbIX BUOHO, YTO MSICO BCEX TPEX BMOAOB MOSIOCKOB
ABMAETCA HN3KOKaNoOpWUiHbIM, COAepKaHne xupa He npesbiwaeT 3,4-4,5 % cyxux Bewects (CB), 6enkom Hanbonee
6orato msaco M. arenaria — 73,6 % npotuB 66,7 n 62,6% CB y Cerastoderma sp. n S. inaequivalis COOTBETCTBEHHO.
CnenyeT 0TMETUTb, BbICOKOE COAEPKaHWE MUHeparnbHbIX BewwecTs — 4o 30% CB.

Tabnuua — MNuwesas un JHepreTnyeckaa LLeHHOCTb ABYCTBOpYaTbIX MOJJ1HOCKOB

MaccoBas gons, % cbiporo BewectBa 3
Bua Monmiocka HepreTuyeckas
GenKkos yrnesonoB MUHeparbHble Xupa LUEeHHOCTb, Kk
BelecTBa
S.inaequivalis 8,7 0,2 4.5 0,5 164,3
Cerastoderma sp. 11,8 - 53 0,6 219,9
M. arenaria 12,8 2,1 1,7 0,8 66,8

B cBasn c¢ I/IHTEHCI/ICbI/IKaLI,VIeVI KOMMMEKCHbIX UccrnegoBaHui no  Guonorun  u KynbTUBMPOBAHUIO
3aKanbiBaroWKMUXCA MONJIHOCKOB, pa60TbI no n3y4vyeHuro BMoXMMUNYeCcKoro cocraea u nepcnekTme nx Mcnofib3oBaHuA
nnaHnpyeTca NpoaoJIKUTb.

Jlumepamypa:
1. FAO yearbook. Fishery and Aquaculture Statistics. 2012. — Roma, 2014. — P. 29. — ISSN 2078-6057.
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NUTRITIONAL CONTENT OF AZOV BIVALVES
Lavrinenko O. I., Bityutskaya O. E., Samoylova I.V.

Federal State Governmentally Financed Educational Institution of Higher Education “Kerch State Maritime Technological University”
Kerch, Russia
e-mail: olgalavrrony@gmail.ru

Clams of families Arcidae, Cardiidae, Myidae are traditionally not only fishing target species but also target
stocks in many countries of the world, namely Korea, Cambodia, China, Malaysia, Thailand, the USA, France, Germany,
Portugal, Spain, Great Britain, etc. By FAO, the world catch of mollusks from the group “Clams, cockles, arkshells” was
5.6 million tons (36.9 % of total haul of mollusks), the portion of farmed mollusks being 89.2%.

Morphological feature of clams digging in more or less soft grounds are special increments on the mantle, so-called
syphons through which water is sucked and released. This water is required for breathing and feeding of mollusks dug into the
ground.

Self-introduced bivalves Scapharca inaequivalis (Bruguiere, 1789), Cerastoderma sp., Mya arenaria
(Linnaeus, 1758) were chosen as the target for research. Nowadays they play an important role in functioning bottom
communities in the Sea of Azov.

The purpose of the paper is to study the chemical composition and calorific value of flesh of mollusks
S. inaequivalis, Cerastoderma sp., M. arenaria.

In the samples under review, S. inaequivalis (fam. Arcidae) reached 50.1 mm long. The average weight of
one mollusk (n =58) was 11.9+1.2 g, shell weight was equal to 7.6+0.8 g, that of flesh and intravalvular liquid was
4.28+0.5 g. In terms of percentage weight fraction of shells was 63.9; one of flesh was 25.2; one of intravalvular liquid
was 10.7. Protein-water ratio (PWR) of arkshell flesh was 10.1%. For the sake of comparison, PWR of mussel flesh is
13.4%, and that of Rapana flesh is on average 17.4-26.4%. The specific feature of mollusks from family. Arcidae is
presence of haemoglobin in the blood that makes it red.

The body of mollusk Cerastoderma sp. (fam. Cardiidae) is ensheathed in a round two-valved shell,
maximum length of which reached 20 mm, an average weight of a specimen was 1.3+0.8 g (n = 72). The fraction of
flesh in terms of percent was 17.0-18.5%, the percentage of intravalvular liquid was (6.0% of dry matter) was 8.0—
9.6%, the weight fraction of the shells was 73.0—73.2%. The weight fraction of mollusk flesh liquid was 82.3%, active
acidity of the flesh (pH) was 6.5. PWR of the mollusk flesh was 14.3%.

The shell of M. arenaria (fam. Myidae) is prolonged-oval, moderately convex. Its exterior surface is not
smooth; the color is dirty white. The mollusk digs into the ground for 10—-15 cm.

In samples under review the maximum length of the shell reached 5.1 mm. The portion of soft tissues was
23.0% of the total weight, and that of the shell was about 46.0%. PWR of the flesh was 15.0%.

Preliminary data given in the Table show that the flesh of three mollusk species is low-caloric, the fat content
does not exceed 3.4-4.5% of dry matters (DM), the most protein-rich flesh is that of M. arenaria — 73.6% versus 66.7
and 62.6% FW of Cerastoderma sp. and S. inaequivalis respectively. The large content of mineral substances — up to
30% of FW (fresh weight) should be emphasized.

Table — Nutritional and energetic value of bivalves

Weight fraction, % fresh weight
Mollusk species ] Mineral — Caloric value, kJ
proteins carbohydrates lipids
substances
S.inaequivalis 8.7 0.2 4.5 0.5 164.3
Cerastoderma sp. 11.8 - 53 0.6 219.9
M. arenaria 12.8 21 1.7 0.8 66.8

In connection with enforcement of comprehensive studies in biology and farming of clams, works on
exploring the biochemical composition and prospects of utilization are planned to be continued.

References:
1. FAO yearbook. Fishery and Aquaculture Statistics. 2012. — Roma, 2014. — P. 29. — ISSN 2078-6057.
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OBOCHOBAHME TEXHONOIMNMYECKMX PELLEHUA ONA NPON3BOOCTBA KOPMOBbBIX MPOOYKOB
N3 MOPCKUX 3BE3[ ANOHCKOIO MOPA
Makcumosa C. H., LlladpuHa E. B.

[lanbHEeBOCTOYHbIN FOCYAapPCTBEHHbIA TEXHUYECKUI PbIDOXO3ANCTBEHHBIN YHUBEPCUTET, I. BnagneocTtok, Poccus
e-mail: katyashadrina83@mail.ru

B nocnegHue rofdbl LUMPOKOE pacrnpocTpaHeHne W 3HauuTenbHas OuomMacca MOpPCKUX 3Bes3d cranu
HacTosLLen yrpo3ov Ans YCNEWHOW XWU3HegeATenbHoCTM mopckux oropogoB PIrBOY BIMO «danbpbibBTy3» no
pa3BefeHunio MopcKoro rpebetuka.

M3BECTHO, YTO B TKaHSX MOPCKMUX 3BE3/ NPUCYTCTBYIOT pa3nunyHble BAB (rnunkosnasl, MUIMEHTbI 1 T.4.), Npy
BblJENEHNN KOTOPbIX OCTAlTCs OTXOAbl, boraTtble nunuaamun, GenkoM, MUHepanbHbIMK BellecTBamu U ApYyrvMun
COeANHEHNAMU. DTN LIeHHbIE KOMMOHEHTbI HE HAX0AST NPUMEHEHUSI B MPOMbILLIIEHHOCTH.

Ha cerogHawHWiA OeHb B nuTepaType BCTPEYalTCH OTPbIBOYHbIE CBEAEHMS O XMMUYECKOM COCTaBe,
6uonormyeckon LEHHOCTM M nuLieBo 6e3onacHOCT (TOKCMYHOCTWM) MOPCKMX 3Be3f fAnoHckoro Mops. [aHHas
UH(OPMaLWsa HyXgaeTcst B AONONHEHUN, OOHOBNEHNW U cucTemaTm3auumn.

Hamun yctaHoBneHo, 4yto B bGyxTte CeBepHas CnaBsHCKOro sanvBa FANOHCKOTO MOPS MOPCKUE 3Be3fbl
npeacTaBneHbl credylowmMy YeTblpbMs Bugamu: natupus rpebelukoBas (Patiria pectinifera), aBactepusi kontovas
(Evasterias echinosoma), guctonactepus sinoHckas (Distolasterias nipon), acTtepuvs aproHaBTa (Asterias argonauta).
Mpn aTom nepsuyHas Bbibopka Mopckux 3Be3q B Byxte CeBepHas Ha nnowaau 405 ra nokasana, 4to Hanbonee
MHOTOYMCIIEHHBIMU NPeaCcTaBUTENAMU ABMAOTCA aBacTepusa konoyas (51,5%) n natupus rpebelukosas (30,5%).
MoaTtomy Ana ganbHeMLWMX nccnegoBaHnin BeibpaHbl 3T ABa BMAA MOPCKMX 3Be3f.

[ng vccnepoBaHUA XMMMYECKOro cocTaBa M BMONorMyeckon LIEHHOCTM MOPCKMX 3Be3f roTOBWMM LUeCTb
obpasLoB NyTeM pa3genkn Ha COCTaBHbIE YacTy (MOKPOBHYIO TKaHb, BHYTPEHHOCTU U VKDY ).

Pesynbtatel N0 wuccnegoBaHMio OOLLEro XMMUMYECKOro CocTaBa, npuBedeHHble B Tabnuue 1,
CBMAETENbCTBYIOT O [OCTaTOMHO BbICOKOM COAEPXaHUW B TKaHSAX MOPCKMX 3Be3d 6enka u  MuHepanbHOM
cocraBnsiowen. OcobeHHO 6GoraTbl MUHepanbHbIMW BELLECTBAMM MOKPOBHbIE TKaHW naTvpun rpebeLukoBowu,
cocTasnsilowme 6onbLyo YacTb Tena 3ee3fbl. KonnyecTBo 6enka B 3TUX TKAHAX HE 3aBWCMT OT BUAA M3y4YaeMmblX
06BEKTOB U HAXOOWUTCHA HA OOAHOM YPOBHE.

Mony4eHHble pesynbTaTbl MO3BONSAIT PEKOMEHAOBaTb WCMONb30OBaHME MOPCKMX 3Be3f, obuTalwwmx B
AnoHckom mope, ANsi NpoM3BoACTBa OeNKoBO-MUHEParnbHOM KOPMOBOW Jo6aBKM.

Tabnuua 1 — Xumunyeckun coctaB MOPCKuX 3Be3a, %

MwuHepanbHble
BeljecTBa

Bopa/
Cyxue B-Ba

HanmeHoBaHue

o6pasua CocTaB o6pasua

Benok (o6u. a3oT) Junugbl

aBacTepusi
9-1 Konto4as 71,90/ 28,10 9,50 (1,520) 0,88 17,07
(mokpoBHas TkaHb)
aBacTepusi
3-2 Konto4vas 74,75/ 25,35 14,34 (2,295) 6,11 1,91
(BHYTpPEHHOCTK)
aBacTepusi
Kontoyas (ukpa)
naTupusi
M-1 rpeGeLukoBas 56,74/ 43,31 9,66 (1,545) 0,77 32,04
(nokpoBHas TkaHb)
naTtupusi
Mn-2 rpebeLukoBas 80,60/ 19,40 10,25 (1,640) 1,35 7,67
(BHYTPEHHOCTHN)
naTtmpusi
Mn-3 rpeGeLukoBas 81,25/ 18,81 13,15 (2,105) 3,80 1,32
(nkpa)

83,80/ 16,30 11,59 (1,855) 1,86 2,39

B Tabnuue 2 npeactaBneH aMMHOKUCIOTHBLIM cOCTaB OenkoB MOPCKMX 3Be3f, KOTOpbI xapaktepusyet
Buonornyeckylo LeHHOCTb 3TuX O6BLEKTOB M NOATBEPXAaeT Lenecoobpa3HOCTb MX NPUMEHEHWUS B NMPOMbILLNEHHON
nepepaboTke C Lienbio NonyvyeHns G1onormyeckn LleHHbIX KOPMOBBIX MPOAYKTOB.

OpHako npy NPOMBbILLNEHHON nepepaboTke MOPCKUX 3Be3[ crieayeT yyuTbiBaTb, YTO MOPCKME 3Be3fbl —
XULLHVKW, codepxalune agosuTele Bellectsa. Cpean GMONorMyeckn akTMBHbLIX BELLECTB MOPCKUX 3Be3d Havbonee
M3y4yeHbl CanoHWHbI, aCTEPOCANOHMHbBI U FMMKO3MAbl, KOTOpble B ONpeaeneHHOM KonMyecTse MoryT cnocobctesoBaTthb
TOKCMYHOCTW M3y4aeMbix 00BLeKToB [2].
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Tabnuua 2 — AMMHOKUCIIOTHEBIN cocTaB 6enkoB obpa3suoB, % k 6enky

AmuHokucnora* | 3-1 3-2 3-3 M-1 n-2 n-3 | 2ranoH ®AO/BO3,
r/100r 6enka

TpeoHuH 4,95 5,31 4,68 4,40 5,23 5,00 2382p

N3oneiiumH 418 4,31 4,10 3,27 4,16 4,06 3,0

Neiiumh 6,88 6,35 6,50 5,28 6,70 6,73 5,9

Banuh 5,38 6,65 5,63 4,55 5,53 5,39 3,9

Nuank 7,05 7,10 7,04 4,98 7,25 7,11 45

MectnomH 2,32 1,98 1,81 1,48 2,22 2,04 1,5

TupoanH + 332+ 419 + 3,25+ 5,03 + 4,46 + 3,85 + 28

deHnnanaHnH 4,00 4,65 4,10 3,25 4,24 4,09 ’

MeTHOHMH + 0,50 + 3,24 + 2,53 122+ 0,22 + 132+ 05

LincremH 0,78 0,47 +1,04 2,95 0,29 0,45 ’

Cymma HAK 39,36 44,25 40,68 36,41 40,3 40,04 27,1

FnyrammHoBas 13,69 12,11 12,37 12,39 12,69 12,56

KUCIOoTa

MUK 13,58 12,64 17,71 12,72 12,55 17,05

AnaHuH 4,38 2,86 2,55 5,14 473 4,76

AcnaparmHosas 9.45 9.66 9.14 8,66 9,71 8,76

KUCIoTa

CepuH 4,39 3,72 3,57 4,38 4,28 3,84

ApTVHUH 5,60 5,00 5,31 5,53 477 5,33

MponuH 7,19 6,76 6,38 9,49 6,43 5,96

Cymma AK 58,28 5275 57,03 58,31 55,16 58,26

* Protein and amino acid... [1].

BbisiBneHHass Hamu C nomolibio MeToga OuoTecTupoBaHus (TecT-o0bekT — Tetfrahymena pyriformis)
TOKCMYHOCTb  MOPCKMX  3B€3[, MOATBEpXAawwas VMelwmecs B nuTepatype eaMHUYHble  [aHHble O
anddepeHumaLmmn ypoBHS TOKCUMYHOCTU pasnu4YHbIX YacTer Tera 3Be3fbl, MOCMyXWura OCHOBaHWeM pa3paboTku
TEXHOMOrMYeckux crnocoboB AeToKcuKaumMm 3Tux Guonorndecknx o6bEKTOB. CHMDKEHME TOKCUYHOCTU OTAENbHbIX
BMAOB TKaHeW MOPCKMX 3Be3d Oblno AOCTUTHYTO MPUMEHEHMEM CreuuanbHbIX TEXHONMOrMYeCcKMX npuemoB. M3 Bcex
UCMbITaHHbLIX NPUEMOB Havbonee addekTUBHbIMKU ObinNy Tennosasi obpaboTka u cnupToBas 3KcTpakums. NepBhbii
nprem OCYLLECTBMANN NyTeM OLUnapvBaHns ONnbITHbIX 06pa3uos Bogon (Temnepatypa 98+2 °C) B TeyeHue 2-3 cex,
CNUPTOBYIO AKCTpakumio nposoannu 96 %-bim cnupTom npu Temnepatype 25°C B TeyeHue 4 4acoB. TKaHU MOPCKUX
3Be3q, obpaboTaHHble CNMPTOM, ObINU OUEHEHbl Kak HETOKCUMYHble. AnbTepHaTMBHBIM, HO MeHee 3(EEKTUBHBIM
Ccnocobom AeTOKCMKaLMN MOPCKMX 3BE€34 MOXET paccMaTpuBaThCs OllnapnBaHme BOAON.

PesynbTaThl NpoBEAEHHbIX NCCNEA0BaAHWUIA NETNN B OCHOBY pa3paboTky TEXHONMOrMmM 6enkoBO-MUHEpanbHOM
nobaeku ans nNuu,.

Jlumepamypa:

1. Protein and amino acid requirements in humen nutrition : Report of a joint FAO/WHO/UNU expert consultation. WHO
technical report series No 935. — Geneva, Switzerland : World Health Organization, 2007. — 265 p.

2. ManspeHko T. B. W3yueHue cTpyKkTypbl M OMONOrMYECKON aKTMBHOCTW acTepOCanoOHWHOB W APYruX MNOMSPHbIX
CTepoOnaHbIX COeaNHEHNI MOPCKMX 3Be3. ABTopedepaTt. Bnagusoctok, 2012.
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JUSTIFICATION OF TECHNOLOGICAL DECISIONS FOR PRODUCTION OF FODDER PRODUCT FROM THE
STARFISHES OF THE JAPANESE SEA
Maximova S. N., Shadrina E. V.

Far Eastern State Technical Fisheries University, Vladivostok, Russia
e-mail: katyashadrina83@mail.ru

In recent years the wide circulation and considerable biomass of the starfishes became the real threat for
successful activity of sea kitchen gardens of FGBOU VPO "Dalrybvtuz" on cultivation of a scallop.

It is known that at fabrics of starfishes there are various biologically active agents (glycosides, pigments,
etc.) at which allocation there is waste rich of lipids, protein, mineral substances and other connections. These
valuable components don't find application in the industry.

Today there is a fractional information on a chemical composition, biological value and food safety (toxicity)
of starfishes of the Sea of Japan in literature. This information needs addition, updating and systematization.

It is established that in the bay Northern Slavyanka Bay of the Sea of Japan starfishes are presented by the
following four types: patiria pectinifera, evasterias echinosoma, distolasterias nipon, asterias argonauta. Thus primary
selection of starfishes in the bay Northern on the area of 405 hectares showed that the most numerous
representatives are evasterias echinosoma (51.5%) and a patiria pectinifera (30.5%). Therefore for further
researches this two types of starfishes are chosen.

For research of a chemical composition and biological value of starfishes prepared six samples by cutting on
components (integumentary fabric, interiors and caviar).

The results of research of the general chemical composition given in table 1 testify to rather high content in
fabrics of starfishes of protein and a mineral component. Integumentary fabrics of a patiria pectinifera, the star bodies
making the most part are especially rich with mineral substances. The amount of protein in these fabrics doesn't
depend on a type of the studied objects and is at one level.

The received results allow to recommend use of the starfishes living in the Sea of Japan for production of
proteinaceous mineral feed additive.

Table 1 — Chemical composition of starfishes, %

Name of a Structure of a - Protein - Mineral
Water / lipids . Lipids
sample sample (general nitrogen) substances
evasterias
9-1 echinosoma 71.90/28.10 9.50 (1.520) 0.88 17.07
(integumentary fabric)
evasterias
9-2 echinosoma (interiors) 74.75/25.35 14.34 (2.295) 6.11 1.91
evasterias
9-3 echinosoma (caviar) 83.80/ 16.30 11.59 (1.855) 1.86 2.39
patiria pectinifera
-1 (integumentary fabric) 56.74/ 43.31 9.66 (1.545) 0.77 32.04
patiria pectinifera
Mn-2 (interiors) 80.60/19.40 10.25 (1.640) 1.35 7.67
patiria pectinifera
Mn-3 (caviar) 81.25/18.81 13.15 (2.105) 3.80 1.32

The amino-acid composition of proteins of starfishes which characterizes the biological value of these
objects is presented in table 2 and confirms expediency of their application in industrial processing for the purpose of
receiving biologically valuable fodder products.

However at industrial processing of starfishes it is necessary to consider that starfishes — the predators
containing toxic agents. Among biologically active agents of starfishes saponina, asterosaponina and glycosides
which in a certain quantity can promote toxicity of the studied objects are most studied [2].

Revealed by us by means of a biotesting method (test object — Tetrahymena pyriformis) the toxicity of
starfishes confirming the single data on differentiation of level of toxicity of various parts of a body of a star which are
available in literature formed the basis of development of technological ways of a detoxication of these biological
objects. Decrease in toxicity of separate types of fabrics of starfishes was reached by application of special
processing methods. receptions by the There was a thermal treatment and spirit extraction as the most effective from
all experienced. The first reception was carried out by a scalding of prototypes water (temperature of 98+2°C) during
2-3 sec., spirit extraction was carried out by 96% alcohol at a temperature of 25°C within 4 hours. The fabrics of
starfishes processed by alcohol were estimated as nontoxical. In alternative, but less effective way of a detoxication
of starfishes the scalding can be considered by water.
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Table 2 — Amino-acid composition of proteins of samples, % to protein

Standard *
Amino acid * E-1 E-2 E-3 P-1 P-2 P-3 FAO/WHO,
g/ 100 g of
protein
Treonin 4.95 5.31 4.68 4.40 5.23 5.00 23B2p
Isoleucine 4.18 4.31 4.10 3.27 4.16 4.06 3.0
Leucine 6.88 6.35 6.50 5.28 6.70 6.73 5.9
Valin 5.38 6.65 5.63 4.55 553 5.39 3.9
Lysine 7.05 7.10 7.04 4.98 7.25 711 4.5
Histidine 2.32 1.98 1.81 1.48 222 2.04 1.5
Tirozin + 332+ 419 + 3.5+ 5.03 + 4.46 + 3.85+ 3.8
Phenylalanine 4.00 4.65 4.10 3.25 4.24 4.09
Methionine + 0.50 + 3.24 + 2.53 1.22 + 0.22 + 1.32 + 2.2
Cysteine 0.78 0.47 +1.04 2.95 0.29 0.45
Sum of 271
essential 39.36 44 .25 40.68 36.41 40.3 40.04
amino acid
G'”tg'g('j“""y 13.69 12.11 12.37 12.39 12.69 12.56
Glycine 13.58 12.64 17.71 12.72 12.55 17.05
Alanin 4.38 2.86 2.55 5.14 4.73 4.76
ASpa;i%”O"y 9.45 9.66 9.14 8.66 9.71 8.76
Serin 4.39 3.72 3.57 4.38 4.28 3.84
Arginin 5.60 5.00 5.31 553 477 5.33
Proline 7.19 6.76 6.38 9.49 6.43 5.96
S”ma";gm'”o 58.28 52.75 57.03 58.31 55.16 58.26

* Protein and amino acid... [1].

Results of the conducted researches formed the basis of development of technology of a protein and mineral
supplement for birds.

References:
1. Protein and amino acid requirements in humen nutrition : Report of a joint FAO/WHO/UNU expert consultation. WHO
technical report series No 935. — Geneva, Switzerland : World Health Organization, 2007. — 265 p.

2. Malyarenko T. V. Studying of structure and biological activity of asterosaponin and other polar steroid connections of
starfishes. Abstract. Vladivostok, 2012.
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PErynmpOBAHUE UCMOJIb3OBAHUA BOAHLIX BUOPECYPCOB
B CUCTEME «MPOMbICEJI-CbIPLE-NTPOOYKLUUA»
XapeHko E. H.

®IrBHY «Bcepoccuiickuin Hay4Ho-MccnefoBaTeNnbCKUA MHCTUTYT PbIGHOrO XO3AUCTBa U OKeaHorpadumy
(PrBHY «BHUPO»), r. Mocksa, Poccusi
harenko@vniro.ru

Llenbto rocyaapCTBEHHOrO KOHTPONS BbITOBA BOAHbLIX BMOPECYPCOB SABMSETCA COXPaHEeHWe UX 3anacoB U
ornepaTMBHOE perynvpoBaHue npombicna. [aHHble npobrembl peluawTcsi NPeuMyLLEeCTBEHHO rOCYAapCTBEHHbIM
perynMpoBaHVeM C MOMOLLbIO COOTBETCTBYIOLEN HANOroBOM MNOMUTUKM, TEXHUYECKUX Mep, KBOTUPOBaHWSA
6uopecypcoB, ONTMMU3aUMM pPasMEPHO-BO3pacTHOro cocTaBa ymoBoB W T.4. [lpakTudeckas oTtgaya ot
nepeyYncrneHHbIX Mep perynnpoBaHns ynupaeTtcs B Npobnemy KOHTPons hakTnyeckoro BbinioBa. HEBO3MOXHOCTb €ro
TOTanbHOro NPOBEAEHUSI MO IKOHOMUYECKNM, TEXHUYECKUM U OPraHN3auMOHHbIM NPUYMHAM MPUBOAMUT K UCKaXKEHWIO
NPOMbICIIOBOW CTaTUCTUKKM, NepenoBam, OpakoHbepCTBY, pa3nMyHOro poga Bbibpocam pbibbl U npunosa. Cambim
NPOCTbIM, M3 MPUMEHSIEMbIX B MUPOBOW MPaKTMKE TEeXHUYECKMX MPUEMOB ANS KOHTPOMS (PaKTUHEeCKOro BbINOBA
sABnsieTcst B3BewmBaHwe. OgHaKo ero NpMMEHEeHUe orpaHnyeHo no psay npuuduvH [1, 2]. NpumeHeHne e 06bEMHbIX
XapaKTepuCTMK pbibbl UCKaXaeT NepBOHaYanbHyl BennyuHy yrnosa. [o3ToMy B MMPOBOWN MpaKTUKe, Afs KOHTPOns
haKkTUYecKoro M3bATUA MOPCKUX PECypcoB W y4éTa BbIXOAA MPOAYKLMM MUCMOMb3yeTcs OAWMH M3 Mokasatenen
TEXHOMOMMYEeCKOro HOPMMPOBAHUA — KOI(PMULIMEHT pacxoda Cbipbsa UM NepeBOAHON KOIMUUMEHT, MO KOTOPOMY
ocylecTBnseTca oueHka obbéma ynoBa B 3aBMCMMOCTM OT KONMYecTBa MPOW3BEeAEHHON M3 Hero mpogykuuu [3].
MepeBoaHblie koadhdmumeHTsl nybnukytoTca B cbopHukax ®AO/BO3 «Conversion Factors. Landed weight to live
weight», koTopble NpeAcTaBMAAlT pasnuuHble CTpaHbl, BKMo4as Poccuo. OHu  paspabaTtbiBaiotcs U
COrnacoBbIBaOTCH MEXAYHAaPOAHBIMU KOMUCCUAMU U KOMUTETaMM NPU OCYLLECTBIIEHNN PbIBONOBCTBA B COBMECTHbIX
panoHax npomMbicna.

B cucteme pboibHoro xossancresa Poccum yyeT Bbinycka NpOAYKUMW perfiaMeHTMpyeTcs pasnuyHbIMU
HOPMaTMBHbLIMY MPAaBOBbLIMW aKTaMu B 3aBUCMMOCTM OT CUCTEMbl B3aMMOCBHA3U «MPOMbICEN—CbIPbe—NPOAYKLNSAY.
Mpn ocyLecTBNeHMN MPOMbILLIIEHHOrO U MPUOPEXHOro pbiGONOBCTBA Yy4eT BOAHbLIX OGMONOrMYecknx pecypcos, a
TaKkke noryyaemow Ha CyaHe NpoAayKumuy OCyLLECTBNSETCS B cOOTBETCTBUM ¢ PefeparnbHbiM 3akoHoM PO Ne 166 «O
pbIBONOBCTBE U COXPaHEHUW BOAHbIX BMONOrMYECcKNX PecypcoBy», MpasBuiamMyM 1 orpaHMYeHMs MU pbibornoscTBa Ans
Kaxgoro pblboxossaicTBeHHoro 6GacceriHa. [Ons ydeta BbIpaboTKM NpPOAyKUMM Ha PbIOONPOMBICNIOBBLIX CyAax
ucnonb3yeTtcsa «XXypHan y4eTa Bbifycka roTOBON NPOAYKUMW 1 ABWKEHUS Cbipbs 3a penicy» (yTB. 3am. [Npeacenartens
ockompbibonosctBa Poccun B 2000 r.), Tak HasbiBaeMbli « TEXHONMOMMYECKUIA XXypHan», B KOTOPOM YKa3biBaeTcs
KoahpnumMeHT nepecyeTa rotoBON NpOAYKUMU B CbIpeL, W MPUBOAUTCA anroputM pacdeTa (akTUYecKoro yrnosa v
HOPMaTVBHbIN pacxod Cblpbsi. CTPOrM KOHTPOMb 3a BbIPabOTKOM MPOAYKUMWM, MO Macce KOTOPOW MpOoM3BOAMTCS
pacyeT (hakTU4Yeckux yrnoBOB, OMNpaBAaH Ha NPOMbICNE, MOCKOMbKY B AAaHHOM Crlyyae peLualTcs npobnembl Kak
paLMOHanbHOro UCMOob30BaHMSA Chbipbsl, Tak U COXpaHeHUs BOAHbIX Bropecypcos.

CyLHOCTb pac4eTHOro MeToAa 3akfioyaeTcs B nepecyeTe mMacchl Npou3BedeHHOW MPOAYKUMM Ha Cbipbe,
HanpaBsfneHHoe Ha nepepaboTKy No NepeBoAHbIM KoadduLmeHTam.

MepeBoaHon KoaddpuumneHT (koadbduumeHT pacxopa coipbs, KPC) — ycTaHoBRneHHas BenuyuHa (Hopma),
XapaktepusyloLas 4onyCTUMyto Mepy noTpebneHuns cbipbs Npy NPOU3BOACTBE NPOAYKLMU U3 BOAHbLIX Buopecypcos.

KoahpumumeHT pacxoaa cbipbs Ha €AMHULY FOTOBOM NPOAYKUMM onpeaenstoT no gopmyne 1:

M
KPC = — wnu KPC = @, (1
B B

2

roe: KPC — koadhduumeHT pacxoa cbipbsi; M — macca cbipbsi, HanpaBneHHoro B 06paboTky, Kr; TH; B; —
BbIXOZ FOTOBOW NPOAyKumMK, Kr; TH; 100 — macca cbipbs, HanpasneHHoro B 06pabotky, npuHaTas 3a 100%; B — Bbixoz
rotToBon npogykuuu, %.

[ns yyeTta dakTnyeckoro BbINOBa BOOHbLIX OMOPECYpCOB UCMONb3YHOT BEMMYMHBI  BbIxOga (KOnmnyecTsa)
roTOBOW MpoAyKumm 1 KoacpduumneHTa pacxoaa coipbs (popmyna 2):

M= B; x KPC, )

roe: M — macca cbipbs, HanpaBreHHOro B 06paboTky, Kr, TH; B, — BbIXO4 (KONMY4eCTBO) FOTOBOMW MPOAYKLNW,
Kkr, TH; KPC — koachduumeHT pacxoga Cblpbsi.

Hanpumep, Ha pbibonpombicnoBbix cygax Accoumauum pbibonpombineHHMKoB CeBacTonons, BeayLimx
npombicen B YepHoM wMmope, BbipabaTtbiBaeTcAd MopoxeHass xamca. [lpy 3TOM nNpuUMEHsieTCs  MIMTOYHOE
3amopaxuBaHue B 6rnok-cpopmax 6e3 KphiLeK C NONM3TUNEHOBLIM BKNabllWeM. YCTaHOBMNEHHbIE B COOTBETCTBUM C
MeTognkamu [4] noTepu npu Moike pbibbl coctaBnsaT 1,0%, npu 3amopaxueaHum 0,5%. CootBetctBeHHO KPC,
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paspaboTaHHein OIBHY «BHUPO» ans padHoro Buaa npoaykuuu, coctaensiet 1,015. CnepoatenbHo, ans
BblpaboTkn 1 T rotToBon npoaykumm Heobxoammo 1,015 T pbiObl-cbipua. PacyeT dakTnyeckoro ynosa npov3BOAMTCSA
OT roToBOM Npoaykuuun. Tak, ecrnv B Tptome HaxoguTcs 14,2 T BbllleHa3BaHHOW NPOAYKLMU, COOTBETCTBEHHO 14,2 X
1,015 = 14,41 T pbIGbI M3pacxodoBaHO Ha ee NPoM3BOACTBO. Taknum obpasom, onpeaenseTca PakTUYecKnii BblNoB
[AaHHOro pecypca.

OcTaeTcsa OTKpbITbIM BOMPOC O Bblbpocax u npunose. O4eBMaHO, 3Ta Npobnema OomKHA pellaTbes nyTem
X 3anpeTa, a TakKe BO3MOXHO pa3paboTkoM W BBEAEHMEM B HOPMATUBHblE [AOKYMEHTbI MOMPaBOYHOrO
Koo puumeHTa.

Takum obpasom, kak B Poccuu, Tak M Opyrux pbIOOMOBHbIX AepkaBax yyeT (akTUYeckux YrnoBOB
OCYLLIECTBMNSIETCS TPEMSI OCHOBHbIMW CNOocCOGamun — BECOBbIM, 06 bEMHBLIM 1 pacyeTHbIM. Hanbonbluee npumeHeHne 1
pacnpocTpaHeHue Ans ydeTa M KOHTPons (hakTMYecKkoro usbAaTusi MOPCKUX PECYPCOB MOMYyYnU pacHeTHbIA Cnocoo,
KOTOpbI NO3BONSIET C 6OMbLUOK TOYHOCTBIO ONPEAENATb KONMMYECTBO YIIOBOB.

Jlumepamypa:
1. XapeHko E. H., Pon B. W. PerynupoBaHue npombiCna C MWCMNOMb30BaHNWEM MoKasaTenen TEexXHONOorn4eckoro
HopMupoBaHusi//  Matepuansl || MexgyHapoOHOM  Hay4YHO-NPaKTUYEeckon  koHdepeHuun «loBbiweHne 3hHEKTUBHOCTU

MCMNOonb30BaHWs BOAHbIX Bronornyeckux pecypcos». — M. : Mag-so BHUPO, 2008. — C. 262-264.

2. XapeHko E. H. AHann3 meTonoB yyeTa hakTM4eckux yrnoBoB BOAHbIX 6uopecypcos // PuibHoe xo3sincteo. — 2014. —
Ne 6. — C. 59-62.

3. XapeHko E. H. OTeyecTBeHHasa 1 MexayHapoaHas npakTvka perynnpoBaHus pbibonoBcTBa: KBOTbl U TEXHOMOrn4yeckoe
HopMupoBaHue // PbiGHoe xo3ancTBo. — 2012. — Ne 4, — C. 32-35.

4. MeToauku onpefeneHuss HOPM pacxoda Cbipbsi MpU MPOM3BOACTBE NPOAyKUMM U3 rmgpobuoHToBy». — M. : BHUPO,
2002.-270 c.

REGULATION OF USE OF AQUATIC BIOLOGICAL RESOURCES
IN THE "FISHERY-RAW-PRODUCTS" SYSTEM
Kharenko E. N.

FGBSI «Russian Federal Research Institute of Fisheries and Oceanography» (FGBSI «VNIRO»), Moscow, Russia
harenko@vniro.ru

The purpose of state control catches of aquatic biological resources is to preserve their stocks and operative
regulation of the fishery. These problems are solved mainly by state regulation with an appropriate tax policy,
technical measures, quoting bioresources, optimize size and age structure of the catch, etc. Practical results of these
regulatory measures based on the control problem of actual catch. Impossibility of its total holding to the economic,
technical and organizational reasons, leads to a distortion of catch statistics, overfishing, poaching, different kinds of
fish discards and bycatch. The simplest of used in the world practice technical methods for monitoring of actual catch
is weighing. However, its use is limited for several reasons [1, 2]. Using the volume characteristics of fish distorts the
original value of the catch. Therefore, in the world practice, to control of actual catch of marine resources and taking
into account the yield used one of the indicators of technological standards - the coefficient of consumption of raw
materials or conversion factor, which is used by the volume estimate of yield as a function of the amount of
production from it [3]. Conversion factors published in digests FAO / WHO «Conversion Factors. Landed weight to
live weight», which represent various countries, including Russia. They developed and agreed by international
commissions and committees in the implementation of fisheries in joint fishing areas.

In system of Russian fisheries the accounting of production yield is regulated by various regulatory legal acts
depending on the relationship «fishery—raw—products». In the implementation of commercial and coastal fisheries
accounting of aquatic biological resources, as well as received on board production is carried out in accordance with
the Federal Law of the Russian Federation Ne 166 «On Fisheries and Conservation of Aquatic Biological
Resourcesy, rules and restrictions on fishing for each fishery basin. To account for the development of products to
fishing vessels used "Journal of Accounting of finished production and raw materials for fishing movements" (app.
Deputy. Chairman of the Russian State Fisheries Committee in 2000), the so-called "Technology journal", which
indicates a conversion factor of finished products in the raw and an algorithm for calculating the actual catch and the
normative expenditures of raw materials. Strict control over production reports, by weight which calculates actual
catches, is justified in the fishery, as in this case to address both the rational use of raw materials and the
conservation aquatic biological resources.

The essence of the calculation method is to calculate the mass-production raw materials, directed to
processing for conversion factors.

The conversion factor (coefficient of consumption of raw materials, CF) — the set value (the norm), which
characterizes the measure allowable consumption of raw materials in the manufacture of production of aquatic
biological resources.

The coefficient of consumption of raw materials per unit of finished product determined by the formula 1:
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_ 100

CF = wim CF

M 1
B (1)

roe: CF — coefficient of consumption of raw materials; M — mass of raw materials directed to the processing,
kg; t; B, — yield of finished products, kg; t; 700 — mass of raw materials, directed at processing, taken as 100%; B —
yield of finished products, %.

To take into account the actual catch of aquatic biological resources using the value of the yield (amount) of
finished products and coefficient of consumption of raw materials (formula 2):

M= B, x CF, )

roe: M — mass of raw materials directed to the processing, kg; t; B: — yield (amount) of the finished products,
kg; t; CF — coefficient of consumption of raw materials.

For example, on fishing vessels of the Association of Fishermen of Sevastopol fishing in the Black Sea,
produced frozen anchovy. In this case is used tiled freezing block forms without lids with polyethylene liner.
Established in accordance with the methodology [4] losses during washing of fish are 1.0%, 0.5% during freezing.
Accordingly, CF developed FGBSI "VNIRQ" for this type of production is 1.015. Hence, to produce 1 ton of finished
products needs 1.015 tons of raw fish. Calculation of the actual catches is made by the finished product. So, if the
hold is 14.2 tons of the aforementioned products, respectively, 14.2 x 1.015 = 14.41 tons of fish consumed in its
production. This defines the actual catch of the resource.

Remains an open question emissions and bycatch. Obviously, this problem should be solved by prohibition
them, and possibly the development and introduction of the regulations of the correction factor.

Thus, as in Russia and other fishing superpowers accounting of actual catches is carried out in three main
ways — by weight, volume and calculated. The most widely use and dissemination for accounting and control the
actual catches of marine resources has received calculated method, that allows to determine the volume of catches
with great accuracy.
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LleHHOCTb NMpOAYKTOB NMUTaHWSI onpenenseTcs He TONMbKO MX CNOCOBHOCTLIO YAOBMNETBOPSATL NOTPEOHOCTU
YyernoBeka B 3HEPrMu 1 NNacTM4eckoM MaTepuarne, a 1 opraHonenTU4eCKMMN CBOMNCTBaAMM: LIBETOM, 3anaxoM, BKYCOM,
KOHCUCTEHLMEN.

Mpu MmMuTauumM NOCOCEBON MPOAYKUMM M3 TakMx MIOXOCO3pEeBaloLWMX pblO, Kak MUreHrac U TOrCTONobuK,
ocoboe BHMMaHwe crnegyeT yaoenuTb M3MEHEHUIO KOHCUCTEHUMU MNPOAYKUMW nyTem perynupoBaHus npouecca
co3peBaHusi. PerynupoBaTb NpoLEecC CO3peBaHUsA MPEecepBOB MOXHO He TONbKO npenapaTaMuv, COAepXalluvmu
epMeHTbl, HO M C MOMOLLbI MULLEBBLIX KUCIOT, CMOCOGHBIX aKTUBU3MPOBATb NPOTEa3bl MbILEYHOW TKaHU
cHwkeHnem pH o 3HauveHus 5,0-5,5, npy KOTOpPOM M npoucxoauT co3peBaHue. Mcnonb3oBaHue yckoputenemn
CO3pEBaHUsi, TEXHOINMOTMYECKN NPOCTLIX B MPUMEHEHMM, NPU NPOM3BOACTBE NPECEPBOB MO3BOMSET NOMYYUTb NPOAYKT
C 04YeHb HEeXHbIM BKYCOM, 06ecneynTb paBHOMEPHOE co3peBaHne une ¢ CoOXpaHeHNneM KOHCUCTEHLMM Msica pbibbl B
TeYeHue cpoka xpaHeHus npoaykra [1].

BBegeHve npu M3roToBreHWN NPecepBOB PErynaTtopoB KMCMOTHOCTU, U3MEHSIOLLMX 3HaYeHe pH MbieyHon
TKaHW pbibbl, MOXET OKa3blBaTb BMUSIHAE Ha CKOPOCTb rMaponu3a 6GenkoBbix BelwlecTB. OgHaKo BO3MOXHOCTb
MCMOSb30BaHMSA 3TOro (hakTopa B 3HAYUTENBLHOW Mepe orpaHuyYeHa M3MEHEHMEM BKyca COrneHow pbibbl. Kpome Toro,
6onbLuas bydhepHas eMKoCcTb 6enKoBbIX BELLECTB HE MO3BONSAET U3MEHUTb 3HaveHne pH pbibbl B LUMPOKMX Npeaenax.

Mpu npou3BoacTBE COMEHbIX PbIOHBLIX NMPOOYKTOB MPUMEHSIIOTCA TaKMe MULLEBBIE KUCIOThI, KakK YKCyCHas,
consiHas, JIMMOHHAsA, MONOYHas, BUHHas u gpyrve. B cBasm ¢ Tem, 4to ux gobaBneHue cHwkaeT pH cpeabl u
MbILLEYHON TKaHW pbiObl, NpUONWXass ero K ONTUMaribHOW 30He AEWCTBUSA TKaHeBbIX kaTencuHoB (pH 4,5-5,0),
WHTEHCUULIMPYETCS NPOLIECC CO3PEBaHNS NMPECEPBOB, CMOCOBCTBYOLLNIA YIYULLEHMWIO UX KAYeCTBa.

MbllweyHas TkaHb pbiObl 06nagaeT onpefeneHHbiMM OydepHbIMW CBOWCTBaMW M BenuuMHa pH, kak
npaBuIo, HaxoauTcs Ha ypoBHe 6-6,5. Takoe 3HaYeHne OObIYHO He SIBMSIETCS CTabunuanpyowmMM Ans noaaepxaHus
KayecTBa NpecepBOB N0 MUKPOOMONOrMYECKUM nokasaTensm.

lMpumeHeHMe conen opraHMYeckMx KUCIMOT OCHOBaHO Ha OydepHbIX CBOWCTBax nocnegHux. B BoaHbIx
pacTBopax KWCMOT YCTaHaBMMBAETCS PaBHOBECME MEXOY AMCCOLMMPOBAHHOW M HEAUCCOLMMPOBAHHOW chopmamu.
BBegeHve B pacTBOp CONMM  OpPraHWYecKoW KWCMOTbl MPUBOAWUT K CMELLEHWIO paBHOBECUS B CTOPOHY
HeauccounmMpoBaHHOW (OpMbl 33 CYET CBSI3blBaHMS WMOHOB BOAOPOA4A OCTaTKaMu KMCMOTbl. Takum ob6pasom,
noBbILaeTcs 3PHEKTUBHOCTb BO3AENCTBUS KUCIOThI HA MUKPOOPraHn3mbl.

B pesynbTaTte npoBedeHHbIX UccneaoBaHU Gbino YyCTAHOBMEHO, YTO PasfnUyHble MULLIEBbIE KUCMOTbl U UX
KOMOWHaLUUM CHWXaT 3HaveHve pH B HeoguHakoBow cTeneHn. Hambonee adpdhekTuBHO BenuuvHy pH cHwkatoT
FIMMOHHAs W TTIOKOHOBAs KUCIOTbI, @ TaKKe CMECb 3TUX KUCNOT. CornacHo opraHonenTUYeCKo OLEHKE BKyca MaccoBast
ponsa kucnot ot 0,3 go 0,5% He okasbiBaeT 3HAYUTENBHOrO BMMSHMA Ha BKyC nonydabpukara, a npu KOHLEeHTpauum
kmcnoT 1% HabnogaeTcs BblpaXKeHHbIN KUCTbIA NPUBKYC, 0COBEHHO MPY UCMOSb30BaHUM MOSIOYHOM KUCTOTbI.

OkcnepumeHTansHO BbINo onpeaeneHo BAUSIHUE MULLIEBLIX KUCIOT Ha CTPYKTYPHO-MEXaHWYeckue CBOMCTBa
msica Tonctonobuka u nuneHraca, B yactHoctu NMHC. B mepy nnotHas, cnocobHas Kk gedopmauum KOHCUCTEHLMSA
HabnopaeTcs npu obpabotke 0,5% pacTBopamu kucnoT. Ho penaTe OAHO3HAYHbLIM BbIBOA 06 M3MeHeHWM
KOHCUCTEHUMM NOA [OEWCTBMEM KWUCMOT HeobxoOuMO TOMbKO MOCre nepuoda Co3peBaHUsA MpecepBOB U3
noarotosneHHoro nonydgabpuvkara.

Mogo6GHble nccnegoBaHusa NpeacTaBnAlT 60MbLWON MHTEpPeC, 0COBEHHO C YY4EeTOM TEHAEHUMA NOCNeaHuUX
neT B NpOW3BOACTBE MNpecepBoB. B HacTosilee Bpems npecepBbl NPOM3BOAATCA U3 pa3fenaHHoro cbipbsi. B
npouecce MOAroToBkM nonydgabpukata WCMONb3YIOT MOCOSbHbIE PacTBOPbl, C A0OaBMeHWEeM  pasfnyHbIX
WHTEHCMMKATOPOB CO3PEBAHUSA €BPOMENCKOro NpounsBoAcTBa. Bce atn gobaBkv npegHasHaveHbl NS YCKOPEHUS
co3peBaHusi une pbibbl, a Takke CHWKEHUS pH Ans npefoTBpaLleHus nopyn pbibbl, MPU 3TOM OHU OPUEHTUPOBAHBI
Ha BKYCbl €BPOMNENCKNX NoTpebuTenen, KOTopble TpaguLMOHHO ynoTpebnstoT 6onee CoNeHyto 1 KUCNY NPOAYKUMIO.

Takum 06pa3om, C y4eTOM HeOoOXOOUMOCTM COBPEMEHHbIX pearibHbIX YCIMOBWUWA XpaHEeHWs MpecepBOB B
OuanasoHe Temnepatyp 4-7°C, CTaHOBMTCA akTyallbHbIM HEOOXOOUMOCTb  WUCCMEeAOBaHWMS  MOAaBMEHMS
MUWKPOOPraHM3MOB MULLIEBLIMW KUCINOTaMK, rmaponu3a 6enkoBbiX BELLECTB Mo AeACTBMEM (PepPMEHTOB MbILLEYHOW
TKaHu pbi0 B 3aBMCMMOCTM OT TEMMNEpPaTypbl U XIIOPUCTOrO HATpUs, BENMYMHbI pH B Anana3oHax, Hambornee Grm3kmnx
K TpebyembIM NapameTpam NpecepBoB
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MECHANICAL PROPERTIES OF MUSCLE TISSUE POORLY MATURING FISH IN THE PRODUCTION OF
IMITATED PRODUCTS
Chibich N. V.
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Kerch, Russia
e-mail: chibich@mail.ru

The value of food is determined not only by their ability to satisfy human needs for energy and plastic
material, but also by organoleptic properties: colour, odour, flavour and texture.

When simulating salmon products from such poorly maturing fish, as Pacific mullet (So-iuy mullet) and silver
carp, a particular attention should be given to change the consistency of the product by regulating the aging process.

To regulate the aging process of preserves is possible not only by means of preparations containing
enzymes, but also by food acids, able to activate protease muscle tissue by reducing the pH to a value of 5.0-5.5,
and in which ageing takes place. The use of accelerators for ageing, which are technologically simple to use for
preserves production allows obtaining a product with a very delicate taste, to ensure uniform ageing of fillet with
maintaining the consistency of fish flesh during the shelf life of the product [1].

Introduction of acidity regulators in the manufacture of preserves for changing the pH of the muscle tissue of
fish may have an impact on the rate of hydrolysis of proteins. However, the use of this factor is largely limited to
changing the taste of salted fish. In addition, the greater buffering capacity of proteins cannot change the pH value of
fish within wide limits.

In production of salted fish products, such food acids as acetic, hydrochloric, citric, lactic, tartaric and other
are used. Due to the fact, that their addition lowers pH of the medium and that of the muscle tissue of the fish,
bringing it closer to the optimal range of a tissue in vitro (pH 4.5-5.0), the process of ageing of preserves becomes
more intensive. As a result, it helps to improve their quality.

Muscle tissue of fish has specific buffer properties and the pH value, usually being at the level of 6 to 6.5.
This value is usually not stabilizing to maintain the quality of preserves on microbiological indicators.

The use of salts of organic acids is based on the buffer properties of the latter. In aqueous acid solutions an
equilibrium is kept between dissociated and undissociated form. The introduction into the solution of organic acid
salts leads to a shift of the equilibrium to the non-dissociated form due to the binding of hydrogen ions acid residues.
Thus, the efficiency of the effects of acid on microorganisms increases.

As a result of the research, it was found that various food acids and combinations reduce the pH value to a
different degree. Citric and gluconic acids and mixtures of these acids reduce the pH value most effectively.
According to the organoleptic evaluation of taste, mass fraction of acids from 0.3 to 0.5% did not significantly affect
the taste of the semi-finished product, and when the concentration of acid is 1%, there has been a pronounced sour
taste, especially when using lactic acid.

Experimentally it was determined the effect of dietary acids on the structural and mechanical properties of
silver carp meat and So-iuy mullet, in particular PNS. Moderately dense consistency, able to be deformed, was
observed while treating with 0.5% solutions of acids. However, to make an unambiguous conclusion about the
change in texture by the action of acids is necessary only after a period of ageing of preserves made of the prepared
semi-finished product.

Such studies are of great interest, especially in considering the recent trends in the production of preserves.
Currently preserves are made of dressed fish. In the process of preparing semi-finished products, brines are used,
with the addition of various intensifiers for ageing made in Europe. All these additives are designed to accelerate the
ageing of fish fillet and reducing the pH to prevent damage to the fish, while they are focused on the tastes of
European consumers, who traditionally consume more salty and acidic products.

Thus, taking into account the need for modern real conditions for the storage of preserves in the temperature
range 4-7°C, there is an urgent need for research on the inhibition of microorganisms in food acids, hydrolysis of
proteins under the action of enzymes of the muscle tissue of fish depending on temperature and sodium chloride, pH
ranges, which are the closest to the required parameters of preserves
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B npouecce nocona BoAa, BblAENMBLUAACS U3 pPbiObl, CHMXaeT KOHLEHTpauuio Ty3nyka 1, cnefoBaTerbHo,
yMeHbLUaeT [ABWXKYLLYHO CuIy rpagveHTa KOHueHTpauuu conu. B pesynbrate cKopocTb mnpouecca nocona
3ameansetcs. [MonbITKM WMHTeHcMUUMpoBaTe MPOLECC BHELUHEro MaccooOMeHa MnyTeM YBENUYEHWS CKOPOCTM
UMpKYNauMn Tysnyka He danu oxvpaemblx pesynbtatoB. CornmacHo gaHHeiM H. A. BockpeceHckoro [1] npwu
yBEMUYEHUN CKOPOCTM LMPKYNALMU Ty3nyka B HECKONbKO pa3 CKOPOCTb nocona pacteT Bcero nmuwb Ha 30%. 3710
0O BACHSIETCA HaMMuMem BS3KOrO MOACHOSI HA NOBEPXHOCTM Pbibbl, B KOTOPOM MacCOOOMEH OCYLLECTBNSETCA NyTem
MOMeKynspHon Andpdysnm n nmeeT HU3KYI0 MHTEHCUMBHOCTb.

Pewunte npobnemy wuHTeHCUdMKaLMM BHELWIHEro maccoobmMeHa B 3TOM Cfy4yae BO3MOXHO C
UCMONb30BaHMEM  YNbTPa3BYKOBbIX konebaHui, KOTopble CNOCOOHbI OyAopaxuTb MOrpaHnyHbIi  cnon. B
Kraccuyeckon nutepaType MO ynbTpasByKy TEOPETUMYECKM OMMCaH W 3KCMepuMeHTanbHO NoaTBepxaeH adpdpekT
rMApPOANHAMMYECKOTO BO3MYLLEHUS Y3KOrO MOTPaHMYHOrO Crnosi 3a CYeT TaK Ha3blBaeMblX aKyCTUYeCKUX
(LWAMXTUHroBCKMX) TeyeHun. Teuvenus LUnuxTuHra npeactaBnsloT COBOM MOCTOSHHO LMPKYNUpylOLMe BUXpU, W
KOTOpble napannernbHble TBEPAOW MNOBEPXHOCTU C pa3mepamun A4 (4eTBepTb ANUHBLI aKyCTUYECKOW BOSHbI) W
BbICOTON Ay; (pnc. 1). 3TN BMXPM HA PacCTOSAHWMM B MONBOSHbI MEHSIOT HanmpaBreHWe CBOero BpalieHus. B atom
criyyae MOrpaHMYHbIA CIIOM C MOHWKEHHOW CONeHoCTblo OydeT MOCTOSIHHO OBHOBRATLCA, 4TO MNpuBedeT K
YBEINMMYEHNIO WHTEHCMBHOCTM BHELWHero maccoobmeHa. OueHuMm BenuuvHy 3Toro adpdekta. Paccuutaem
XapaKTepHble pas3mMepbl akycTudeckoro Buxpsi. Cumtas, 4to Co = 1500 m/c; f= 22000 ly; v = 10 M2/C, nonyyaem
cregyouimne 3HadeHus: M4 = 1,7 cm; Ay; = 7,210 M. Takum obpa3som, ANuHa BUXPS CpaBHMMA C pa3mepamMu pbibbl,
a ero TOMWMHA — C TOMLWMHON BHASKOTO MAPOAUHAMUYECKOrO crnosi (TOMWMHA rMapOAVHAMWYECKOro Crios npu
BbIHYXXOEHHOWN KOHBEKLNW CO CKOPOCTLIO U = 1 M/C paBHa Axone= VIU = 10 M).
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PucyHok 1. Cxema KOHBEKTUBHbIX MOTOKOB V4 MaccoobMeHHOoM NOBEPXHOCTU:
a — npupoaHaa KoHBeKuuA, 0 — KOHBeKUUS B yNnbTpa3ByKOBOM Mnone

B ycnoBsuax €CTECTBEHHOW KOHBEKUUWU TOMLLMHA BA3KOrO rmgpognHamMmn4yeckoro crnos 6yﬂeT ewe Gonblue.
3TN oueHku noareepXaatoT NepCnekTMBHOCTb MUCNONb30OBaHUE YINbTPa3BYKOBbIX kone6aHum ansa I/IHTGHCI/I(*)VIKaLWIVI

npoLiecca BHeLHero MaccoobMeHa BO BpeMsi nocosia pbibbl.
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In the process of salting, the water, released from fish, reduces concentration of the brine and consequently
decreases the motive force of the salt concentration gradient. As a result, the speed of the salting process becomes
slower. Attempts to intensify the process of the external mass transfer by means of increasing the brine circulation
speed did not produce any desired results. According to N.A. Voskresensky [1], with increased speed of brine
circulation by several times, the speed of salting enlarges only by 30%. It is explained by the presence of a viscous
sublayer on the surface of fish where the mass transfer occurs by force of molecular diffusion and has low intensity.

To solve the problem how to intensify the external mass transfer is possible in this case using ultrasonic
vibrations, which are able to agitate the boundary layer. Classic literature on ultrasonics has theoretical descriptions
and experimental evidences of the effect of hydrodynamic agitation of the narrow boundary layer due to so-called
acoustic (Schlichting) currents. Schlichting currents are constantly circulating vortices, parallel to the solid surface
with the size M4 (a quarter of acoustic wavelength) and height Ay, (Figure. 1). These vortices at the distance of half-
wave change the direction of their rotation. In this case, the boundary layer with the reduced salinity will be constantly
renewed that results in increased intensity of the external mass transfer. Let us assess the value of this effect.
Calculate specific parameters of the acoustic vortex. Taking Co = 1500 m/sec; f= 22000 Hz; v = 10® m%/sec, we have
the following values: M4 = 1.7 cm; ¥, = 7.210% m. Thus, the vortex length is compatible with the size of fish, and its
thickness — with the thickness of the viscous hydrodynamic layer (the thickness of the hydrodynamic layer at forced
convection of rate u = 1 m/sec is equal to Awe= VIU = 10 m).
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Figure 1. The scheme of convective flows near the mass transfer surface:
a — natural convection, 6 — convection in the ultrasonic field

Under conditions of natural convection, the thickness of the hydrodynamic layer will be even larger. These
assessments prove the potential of using ultrasonic vibration in order to intensify the process of external mass

exchange in fish salting.
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