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HckyccTBeHHOE BOCIIOTHEHHE 3al1aCOB NMPOMBICJI0BBIX THAPOOHOHTOB benoro mops
(ceabab, MUIHSI, BOTOPOCIIH)

AptembeB Cepreit HukonaeBud, 1abopaHT-HcciIe10BaTeNb, artemev@pinro.ru

bepesznna Mapuna OneroBHa, HayuHbI COTPYIHUK, berezina@pinro.ru
Tpomxkos Bukrop AnekceeBud, CTaplInil HAy4YHbIN COTPYAHMK, Victor@pinro.ru
Cesepnbrii punman [IMHPO, r. Apxanrenbck

IIpobaema uckyccmeeHHo20 80CHOIHEHUS 3aNACO8 PA3IUYHBIX 2UuOpobuonmos ¢ berom mope
uMeem OMHOCUMENbHO Od6HIOK UCMOpUio. Bnepevie oma 6o03nukia 6 cepedune npouLiozo
cmonemus 8 césa3u ¢ 2ubenvio U NPAKmuecku NOJTHbIM UCHE3HOBEHUEM OCHOBHO20 cybcmpama 075
Hepecma OeloMOPCKOU cenbou — 30cmepbl. [pyeum Hanpasienuem 8 peuleHuu OaHHOU npodiembl
cmanu pabomsl NO UCKYCCMBEHHOMY GbIDAWUBAHUIO MUOUU U NPOMBICIOBLIX U008 B0OOPOCell
Fenozo mops, cayscawux colpobem 05 1e2Kol, Nuesoll u papmayesmuieckol nPOMbIULIEHHOCTU.
Ewe oonum mnanpasnenuem 6 eocnonnenuu ouopecypcoe benoeo mops u ezo bacceiina Ovliu
pabomuvl O AKKIUMAMU3AYUU HEKOMOPBLIX OAbHEBOCMOYHBIX NPOMbBICIIOBLIX BUO08, 6 HACMHOCMU
— 20pOywiu U KamMyamckoeo kpaba. B oannoti pabome nociednue HanpasieHus He 00CYHCOArOMCA.

Ceapab

[Ipennoxkenus: o 1enecooOpa3sHOCTH MPUMEHEHUST UCKyccTBeHHbIX Hepectwmny (MH) s
NOBBIIIEHUS YPPEKTUBHOCTH U YBEJIMYEHUSI MAcIITaOOB €CTECTBEHHOTO BOCIPOM3BOJICTBA CEJIbJIU
BBICKa3bIBAJIMCH B NIEUATH C CEPEANHBI MPOIIIIOTO CTOIETHS.

HeoOxonumocts co3nanuss MH ans cenbam AMKTOBanach emie M TEM, YTO OTPOMHOE
KOJIMYECTBO MKPBI BO BpeMs HepecTa TMOHET Kak OT HeJO0CTaTKa BOJAOPOCIEBOro cyocTpara, Tak u
BCJIEJICTBHE BBIOpOCa OOBIKpEHHOTro cyOcTpara Ha Oeper Bo Bpems mropmoB. [[na benoro mops
npobsemMa HeXBaTKH cyOcTpara MpH OTIOKEHUH MKPBI CTana 0COOEHHO OCTPON B CBSI3U C THOEIIBIO
B CEpeMHE MPOIIUIOTO CTOJIETHS OCHOBHOIO CyOcTpara JJisi HepecTa — 30CTEpHl.

B oTnenbHbIe ropl mpobaema ¢ qeuIuTOM cyocTpaTa Ul HepecTa yCyryouseTcs Jie0Boi
0OCTaHOBKOM, BBIHYXKAAIOIIEH CeJb/lb HEPEeCTUTHCS Ha MaJONpPUTOJHbIE Il He€ cyOcTpaThl —
KaMHH, W, IECOK — U B HECBOMCTBEHHBIX JUI HEPECTa MECTaxX: B ACTyapusiX peK U B MpUOOHHON
30He€, TJIe MKpa B Macce TMOHET OT 1IEJI0r0 psja MPUYHH.

HccnenoBanusiMu OBbUIO YCTaHOBJIEHO, YTO B pe3yJbTaTe pPa3IMYHBIX HEOIarompHsTHBIX
(baxTOpOB THOHET 10 TPETH U O0JIee OTI0KEHHON CEeNbAbI0 UKPHI.

[TepBble ynauHble SKCIIEPUMEHTHI IO HCKYCCTBEHHOMY Pa3BEACHUIO0 MOPCKUX CENIbJeH ObLIH
noJiydeHsl Ha bermomopckoi Ouosnoruueckoii cranimu O.®. MBanuenko u 1U.U. MBanuenko (1968,
1969 rr.) mpu paboTe ¢ MaJIOMO3BOHKOBON OEIOMOPCKOM CEJbIBIO.

[IpuHuMas BO BHMMAaHHE HAKOIUIGHHBIH ONBIT OTEYECTBEHHBIX U  3apyOE’KHBIX
uccuenoBarenei, Obi1 n30paH HarboJee MPOCTON METO UCKYCCTBEHHOT'O BOCIIPOM3BOCTBA CEIbAN
— TPUMEHEHUE CETHBIX MCKYCCTBEHHBIX HEpEeCTWIMII. OTOT CIoco0 yxke npeanaraics u
ucroJp30Baics s cenpan benoro mops panee (Kysnemos, 1953 r, 1960 r; Anrtyxos, 1963 r u
ap.).

B mensx BOCHOJNIHEHHs €CTECTBEHHBIX cyOCTparoB (B CBsi3u ¢ rubenbio B bemom mope
30CTephl) B 30HE, OJIArONpUSATHOHN Ui HEpPecTa M WHKYOAllMM WKpHI cenbau (B cyOnuTOpanu), B
1988-1999 rr. 6bLIM NpOBeEHBI SKCIIEPUMEHTHI 10 ycTaHoBKke MH 13 kanpoHOBO# nenu ¢ marom
syen 10 mm. OO1iee KOIMYECTBO CETHOrO MOJIOTHA, MUCIOJIB30BaHHOTO B KayectBe MH, cocraBisiio
B paznuunbie roga ot 300 M o 1000 M2,

IIpoBeneHHbIE HCCNENOBAaHMS IOKa3aJd, 4YTO AK€ MPH OYEHb BBICOKOW IUIOTHOCTU
oTkmagki ukphl Ha WH B oTaembHbie rogsl (10 JECATKOB MWIIHOHOB INTyK Ha 1 M2,
BBIKMBAEMOCTh UKpUHOK cocTaBisia A0 70-90 % ot obuiero kKojauyecTBa OTI0XKEHHONW UKpBL. B TO
K€ BpeMs Ha €CTECTBEHHBIX HEpEeCTWIMIIAX T'MOelb OTJIOXEHHOM MKphl B OTHAENbHbBIE T'OJbI
nocturana 80-90 % (3a cuet oOChIXaHUS M APYTUX HEOJArONPUATHBIX YCIOBUN CPEIIBI).
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[TomyueHHble pe3ysbTaThl MO3BOJIAIOT TOBOPHUTH O TOM, YTO B LEJIOM Hcnosib3oBaHue MH
MOYKET MOBBICUTH 3((PEKTUBHOCTH HepecTa OenoMopcKoii cenpau B 5-10 pas.

Muaus

B nocneanue rojpl HA MUPOBOM PBIHKE HAOJIIOIAETCsl YCTOMYUBBIA POCT CIIpOca HA MOPCKHE
THJIPOOMOHTSHI, SBISIOMIMXCS MCTOYHUKAMHU JEIHKATECHBIX MPOAYKTOB MUTAHUS W OHMOJIOTHYECKU
aKTUBHBIX BellecTB. K TakuM opraHu3MaM MOKHO OTHECTH psijl JBYCTBOPUYATBIX MOJUIIOCKOB
bapenuesa u benoro mMopeii: ucnanackoro rpedemika Chlamys islandicus, HekoTopbIx cepIeBHIOK
cemerictBa Cardiidae (coOupaTenbHOE aHIVIMICKOE Ha3BaHHE - KIIEMbI), B YaCTHOCTH, SErripes
groenlandicus, Ciliatocardium ciliatum, muguu cwenobnorr Mytilus edulis, HekoTOpBIX npyrux
0eCrO3BOHOUYHBIX - MOPCKHX €Kel, TOJIOTYypUi U JIp.

OnHuM U3 OCHOBHBIX MPOMBICIOBBIX BUIOB B bernoM mMope sBiseTcs MuIUS ChenoOHast
(Mytilus edulis). Muausi — 3BpHOHMOHTHBII ¥, B YACTHOCTH, IBPUTEPMHBIN BHJI, YTO 0OECIICYHBACT
ero ImuMpokoe pacrnpocrpaneHue. CKOMmIeHHUs ¢ HauOOJbIIEH YUCIEHHOCTRIO U OMoMaccoil Muaus
CO3JIaeT B MECTaX C MOBBIIIEHHON T'HIPOIMHAMHUKON Ha JKECTKUX IPYHTaX, Ha riayounax ot 0,5 1o 5
M.

HccnenoBatenbckue paboThl M0 MapHKyinbType muauii bemoro mopst mpoBoamiuck ¢ 1975
roga. C 1988 roma paspabaTbiBanack mporpaMMa pasBUTHS MapHKYJIbTypel B bemom Mmope,
OCHOBHBIE TTOJIOKEHHS KOTOPOH OIpesiesieHbl B IpoToKoJie coBemmanus «Cespbioa» ot 16.09.1988 r.

Crnenyer cka3aTh, YTO MHUPOBas MPAaKTUKAa MapUKYyJIbTYPbl MHUJUI CBUIETEIHCTBYET O TOM,
YTO 3aTpaThl Ha TOJYYeHHE TMPOAYKUMU IyTeM J0OBIYM MOJUIIOCKOB U3 €CTECTBEHHBIX
MeCTOOOMTaHMH Kak MHUHUMYM B JiBa pa3a Oojbllleé O CpPaBHEHHIO C 3aTrpaTaMd Ha HX
KyJbTUBUpOBaHHE. MuaueBsle 6aHkd B Oosbliei yactu benoro Mopsi mpencTaBlsilOT MO3aMYHO
pacroyio’keHHbIe, HEOOIbIIHE O VIO U OMOMAacce CKOIUICHHUS.

Ha ocHOBaHMHU 5KCIIEpUMEHTATIBHBIX pabOT ObUIO BBISICHEHO, YTO B KAUE€CTBE MCKYCCTBEHHBIX
cyOCTpaToB AJIs1 MapUXO3UCTB JIydIlle UCIOIB30BaTh KanpoHOBbIe BepeBKU nuamerpoM 20-30 mm,
a Takxke OTpe3ku Jenu mupuHoi 15-20 cM. MckyccTBeHHbIe cyOCTpaThl JOJKHBI BBICTABIATHCS B
MOpe NPUMEPHO 3a HEAENI0 JI0 MAaCCOBOTO TOSBJICHUS JMYMHOK MUAMN B IUIAHKTOHE. Bpems
pasmeleHust cyOCTpaToOB JOJDKHO ONPEAENAThCs Ul KaXJIOoro pailoHa Ha oTnenbHbIA roa. Ilpu
NPaBUIBHOM COOJIOICHUM YCIOBUH COJAEP)KaHHUsS C OJHOTO IUIOTA-KOJUIEKTOpa 3*6 M MOXHO
HOJIyYUTh 10 3 T MU TOBApHOTO pa3Mepa.

B Kanpanakmckom 3amuBe (O6opuna Canma, ryos Hukonbckas, ConoctpoBekasi, Yymnckas
u apyrue) B cepeauHe 80-X rr. ObUTH OpraHM30BaHbI IIEPBbIE MUAMEBbBIC UTaHTalUH. J{J1s yacTu ryo
(Koneuna, Boponss, benast u ap.) 3anuBa ObUIH COCTABIEHBI IPOCKTHI Pa3MELICHHST MAPHXO3SHCTB.

OpHako B CBsi3u ¢ peOpMHUPOBAHUEM SKOHOMHUYECKOTO yKJaza CTpaHbl ¢ cepenuHbl 90-X
r0JIOB MHOTHE MapHUXO03sICTBA MPEKPATUIIN CBOIO JESTEIBHOCTD.

B nacrosiiee Bpemst €CTb BO3MOKHOCTh COCTaBUTh HOBBIE YCOBEPILICHCTBOBAHHBIE ITPOEKTHI,
Ou3Hec-IJIaHbI C UCIOIb30BAHUEM HOBBIX CBEJICHUN U TEXHOJIOTUN BeleHUsI MapuXxo3siicTB B benom
Mope. OCHOBHBIM NOCTaBIIMKOM Muauu B Poccuiickyro ®enepanuio, Ha JaHHBIH MOMEHT,
SBIISIIOTCSI CTPaHbl A3HU.

HauOosiee panuoHanbHBIM, C 3KOJIOTMYECKONH M SKOHOMHYECKOW TOYEK 3peHus, crocoOom
BEJICHUSI MApUKYJIbTYPHI, SBJISETCSI OPraHU3alsi OTHOCUTENILHO HEOOJBIINX 110 pa3Mepy XO3sIHCTB,
pasMeIleHHbIX Ha IOCTaTOYHOM Y/aJeHUU APYT OT JIpyra.

K ocHOBHBIM npo0iieMaM BeIeHUS] MapuX03siicTB B beroM Mope MOYKHO OTHECTH:

- Maiylo creneHb oOxuroctu EBpomneiickoro CeBepa: pacCTOSHHE MEXAY HaceleHHbIMU
nyHkramu npessiiaer 20-30 km;

- OTCYTCTBUE MNpEeANpUATUI MO mnepepaboTKe MPOAYKLUH MapHKYJIbTyphl B pallOHax, rue
UMEIOTCS OJIarONpUsATHBIE YCIOBHS [T pa3MellieHUs MapUX03sIHCTB,;

- OTCYTCTBHUE XOPOILIEH TPaHCHOPTHON HHPPACTPYKTYPHI;

- OTpUIIATEIBHOE BIUSHHE JIEIOBOTO MOKPOBA,;

- 60J1e3HN 00BEKTOB MAPUKYIIBTYPHI;



- BBICIAHUE XUIIIHUKAMY,

- BETPOBOE BO3JICUCTBUE, BOJIHEHUE MOPS;

- CWIbHBIE TEYECHUS U HEKOTOPBIE APYrue IUAPOJIOrNYECKUE XapaKTEPUCTHUKY;

B pesynbTare BO3IEHCTBHS KOMIUIEKCA MaHHBIX (DAKTOPOB, CEOECTOMMOCTh MHPOAYKIIHMU
MOYKET MOJyYUTCS HEKOHKYPEHTOCIIOCOOHOH 10 CPAaBHEHHUIO C aHATOTUYHOH 3apyO0eKHOH.

OO0s3aTenbHBIM yCIOBUEM ISl PA3BUTUSL MApUKYIbTYpPbI SBISETCA MOCTOSHHBIA KOHTPOJIb 32
COCTOSIHMEM OKPY’KAIOILEH CpEebl.

Boxopociau

Hcxonno paboTsl M0 MapUKyIbType Bojgopocieil B benom Mope Oblin HamMeueHbl B KaUeCTBE
OJIHOTO U3 CHOCOOOB pAaCIIMPEHHUsi CBHIPhEBOI 0a3bl arapoBOro MPOU3BOJCTBA, ISl KOTOPOIO
HamOoJee IIEHHBIM KCTOYHUKOM CBHIpbS — arapa CIyXHT KpacHas BOJOPOCIb aHQEIbIUs
cxmaquatas (Ahnfeltia plicata (Huds.) Fries). Bornpoc 06 uckyccTBeHHOM pa3BeiieHUU aH(enbIuu
ObLT MOCTaBIeH emle B Hadane 50-X To0B MPOILIOro BeKa B CBS3U ¢ 0003HAYUBIIMUMCS ACPHUIIUTOM
ee 3armacoB B benoMm mope. B kauecTBe JONOIHUTENBHOTO MCTOYHUKA CHIPbS M3YYaIHUCh TaKXkKe
BO3MOXXHOCTH KYJIbTUBHPOBAHUS APYTUX BHUAOB KPACHBIX BOJOPOCIEH, COJEpKAIINX I[EHHBIC
(DMKOKOJUTONTBI.

Hcnonb3yss MHOTOJETHHM OMBIT MapHKYIbTYphl CTpaH THUXOOKEAHCKOTO pErHoHa,
OTEUYECTBEHHBIC HCCIIEOBATEIM MPUMEHWIM METOJl pacUIMpeHHs IUIOIAJAeH eCTECTBEHHBIX
3apociel KpacHBIX BOJOPOCIEH MyTeM pacceleHHs WX Ha HOBBIE ydacTku bermoro mops, a Taxxke
MBITATUCH KyTbTUBUPOBATH HEMPUKPETITICHHBIE ()OPMBI BOJOPOCTEH.

N3ydenue 6uonoruu anPenblIuu U pe3yabTaThl SKCIIEPUMEHTOB MOKa3alld B UTOTE€ HU3KYIO
3¢ (hEeKTUBHOCTh €€ KYIbTUBHPOBAHUS, OOYCIOBIEHHYIO HEBBICOKHMM TEMIIOM pOCTa, a TaKKe
CIIOHBIM M JIJIUTEIbHBIM >KU3HEHHBIM IHUKIOM JIaHHOTO BHJAA. He MpUHECIIO MOJIOKUTEIbHBIX
pe3ynbTaTOB ¥ BBIpAalllMBaHWE B  CaJKax HEMPUKpEIUieHHOW  Qopmbl  dypremispun
(Furcellaria lumbricalis (Huds.) Lamour). bosiee yna4HbIMH OKa3ajMCh OIBITHI 1O PACCEICHHIO
xouapyca (Chondrus crispus (L.) Stackh.). M3ydenue Onosioruu KpacHBIX BOJOPOCIEH MO3BOJIUIIO
OTHECTH K MOTEHIMAIbHO MEPCHEKTUBHBIM MJIs BBIPALIUBAHUS U DS IPYTUX BUIOB: (DUKOIpHC
(Phycodris rubens (L.) Batt.), omontamuro (Odonthalia dentata (L.) Lyngb), mamemaputo
(Palmaria palmata (L.) Kuntze).

[To MHEHHIO CHEIMATMCTOB-aJIbIOJIOTOB, B HACTOSIEE BpeMs OpraHuszanus padoT 1o
KyJbTUBHUPOBAHHIO KPACHBIX BoJopocieill B beroM Mope ocTaercst B JaJIeKOH MepcreKTuBe, Tak Kak
TpeOyeT JONOJHHUTENbHBIX  HCCIEIOBAaHMA  KOMMEPYECKOIO  pBIHKA, OWOJIOTMM  BHJIOB,
AKCIIEPUMEHTAIBHBIX PA0OT AJIs OMpENeNeHUs TEXHOJIOTHYECKHMX CXeM UX BbIpamiuBanus. [loka
MOXKHO JIMIIb MPEANOJI0KHUTEIbHO TOBOPUTH O L€I€CO00pPa3HOCTH NPUMEHEHUS HEKOTOPBIX
METOJIOB MapUKYJIbTYPbl 3TOH rpymibl Bogopocield. Bo3moxkHo, Hambosiee akTyaabHbIM OyjaeT
croco0 BhIpAIlMBaHKs WX B MCKYCCTBCHHBIX YCJIOBUAX (B 0akax) WM B MOJIUKYJIbTYPE C IPYTHMHU
BUJAMU TUPOOHOHTOB.

Heo6xonuMoCTh HCHOIB30BaHUA BO3MOXKHOCTEH MAapUKYIbTYpbl B OTHOLIEHHH OypbIX
BOJIOpocCiicii (B YaCTHOCTH JIAMUHAPUEBBIX) BO3HMKIA B 70-X IT. MPOIUIOTO BEKa, B CBS3U C
AQHAJIOTMYHOM TEHJEHIMEeH K YMEHBIICHHIO MX 3alacoB B pailOHaX MHOTOJIETHETO Ipombicia. B
KayecTBe  OOBEKTa  KyIbTUBHpPOBAaHUS  ObUla  BBIOpaHa  JaMUHApUs caxapucras
(Laminaria saccharina = Saccharina latissima (L.) Lane, Mayers, Druehl et Saund), o6sianaromast
BBICOKOH MPOYKTHBHOCTBIO, HEOOIBLION MPOJIOKUTEIBHOCTHIO KU3HH (3-5 JIeT) Mo cpaBHEHUIO C
JIPYTUMH TPOMBICTIOBEIMU MakpouTamu, a Takke YHUKaIbHBIM XHUMHYECKHMM COCTaBOM.
MHoro4uciaeHHble SKCIEPUMEHTHI 110 BBIPALMBAHUIO JaMUHApHH, nposeneHHbie B 1984-2001 rr.,
MOATBEPIUIIN BO3MOKHOCTh OpraHU3allii Mapuxo3siiicTB B yClIoBUAX benoro mops.

KynbTHBHpOBaHME BHUIA OCYILIECTBISETCS SKCTEHCHBHBIM METOJIOM, KOTJa BCE CTaJuM
CBOET0 Pa3BHUTHUS BOJOPOCIHU MPOXOJAT B MOPE HEIOCPEICTBEHHO Ha IJIAaHTAIllMK. 3aceB cyOcTpaTa
CHOpaMH JIaMHHAPHU IPOUCXOJUT U3 E€CTECTBEHHBIX 3apocieil. KOoHAMIIMOHHOE ChIpbe MOXKHO
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NOJYYUTh Ha BTOpOW Toxa BeipaummBaHus. [lpum cOope ypoxkas (B aBrycre) cpeassisi Omomacca
IUIACTHH Ha 1 MOTOHHOM MeTpe cyOcTpaTa COCTaBIIsIeT OT 2 10 S5 KI' ChIPOTo Beca (B 3aBUCHMOCTH OT
THUIIA UCTIONB3yEeMOH IJIAHTAIIMOHHOW YCTAaHOBKH).

PaccmarpuBass  SKOHOMHMYECKYIO  COCTABISIOIIYIO  IUIAHTALIMOHHOW  MapUKYIBTYpBHI,
HEO0XOAMMO OTMETHUTh, YTO OHA OTHOCHUTCS K JIOJITOBPEMEHHBIM MHBECTULIMOHHBIM MPOEKTaM, TaK
KaKk CpPOKM €€ OKYINaeMOCTH MO HMEIOImUMCcS pacdetam (JUis YCTaHOBOK IUIOMIAbI0 5 ra)
coctaBisaoT 16-20 ner. PasButue sToro HampaBieHus OyAeT 3aBHCETh HE TOJBKO OT COCTOSIHUS
CBIPbEBOM 0a3bl, HO U OT MHOTHUX OOIIEU3BECTHBIX 3KOHOMHYECKUX M COLIMATBHBIX (PaKTOPOB.

["'oBOpsi O BO3MOXKHOCTSIX MapUKYJIbTYPbI, CTOUT 3aMETHUTh, YTO B IOCIEIHEE JECATUICTUE
©XErofHble 00BeMBbl U3BATHA JaMUHAPUEBBIX BoJoOpocield B berom mope mo oduiuanbHbIM
JaHHBIM cocTaBisitoT MeHee 10 % OoT BO3MOXKHOTO BBLJIOBA, TO €CTh €CTECTBEHHBIEC 3alachl 3THX
BOJIOPOCIICH B HACTOsIIEE BPeMs 3HAUUTEIBHO HEIOUCIOIb3YIOTCS.

MOHO TpeAnoyIoKUTh, YTO B JalbHelmieM Oyaer menecooOpasHee BKIIOYATh
IUIAHTAIlMOHHBIE ~ YCTAHOBKM  BOJOPOCIIE B  CHCTEMY KOMIUIEKCHOTO  BbIpalllUBaHMU,
N0/IPa3yMEBAOIIYI0 KYJIbTUBUPOBAHUE THAPOOHMOHTOB Pa3HBIX TPOPHUUECKUX YpOBHEH (Hampumep,
dopenb + muaus + Bojopociu). [TTaBHBIM JOCTOMHCTBOM (DYHKIIHOHMPOBAHHS STHX KOMIUIEKCOB
SBJISICTCSA HE TOJBKO MOBBIIICHNUE PEHTA0EIbHOCTH KYIbTUBUPOBAHUS, HO TAK)KE CHH)KEHUE YPOBHS
ee BO3/ICHCTBUS Ha OKPYXKAIOIIYIO Cpey.

Eme ogHMM METOIOM BOCIIOJIHEHHSI 3aI1aCOB JIAMMHAPHEBBIX BOJOPOCIEH SABISAETCS JOHHAS
MapuKynbTypa (peKyiabTHBamms). B ero OCHOBE JEXKHT BHECEHHE ECTECTBEHHOTO WIH
HCKYCCTBEHHOTO KaMEHHUCTOTro cyoOcrpara. PekynpTuBamms Haumbojee palMoHalbHA BOJIU3U
3arOTOBUTENBHBIX YYaCTKOB MM TOCJI€ NPUMEHEHHUs ONAacHBIX Oopyauil mpomsbicia. Kpome Toro,
PEKYIbTUBAILIUS pacCMaTPUBAETCSl KaK BeChbMa JEHCTBEHHBIM CMOCOO YIyUIIEHUS 3KOJIOTHMYECKON
obcranoBku benoro mops.

DKcrepuMeHTaIbHbIE HCCIeI0BaHus, IpoBeAeHHbIe Ha ocTpoBe XKuxrunckuii B 1997- 2003
IT. MOKa3alM, YTO YK€ uepe3 2 roja Iocje BHECEHUs KaMEHUCTOro cyocrpara (opMupyroTcs
IIPOMBICIIOBBIE 3apOCIIM BOJOPOCIEH € KPYNHBIMH pacTeHUSIMHM JaMUHapuu caxapucroil. Ilpu
obecrieyeHUH TUIOTHOCTH 2-3 KaMHsI/M?, cpelHsst Omomacca JaMHUHApH COCTaBJsieT HE MEHee S
KI/M?, 4TO COOTBETCTBYET MPOJYKIMOHHBIM XapaKTEPUCTHKAM €CTECTBEHHBIX IPOMBICIOBBIX
ckoruieHuit bemoro mops. Takum oOpa3zom, Ha miomany 1 ra JOHHONH MOBEPXHOCTU MOXKET OBITh
nosydeH ypoxaid 50-60 T nmamuHapueBbix Bogopocield. [Ipu 3tom 3apociu crnocoOHBI ObICTPO
BOCCTaHABJIMBATKLCS Jake Mpu Ooubiux oobemax usbsatus (30-50 % ot 3amaca).

TexXHOJOrnYecKue CXeMbl PEeKyJIbTHBALIMU 3aBUCAT OT THUIIA MPUMEHSIEMOro cyocrpara U
croco0OB ero BHeceHHs. BapuaHTBI 3THX CXeM MOJpoOHO MPOAHATM3UPOBAHBI B pa3pabOTaHHOM
METOJMUYECKOM pyKoBojcTBe. [l ymoOcTBa MMONIb30BaTeNsi CpPaBHEHUE IPEUIOKEHHBIX CXEM
IPOBEIECHO HAa OCHOBE 3aTpaT, CBS3aHHBIX C MpUOOpeTeHneM HEOOXO0MMOro KOJIM4ecTBa cyocTpara
U €ro TUIa, TEXHUKH €r0 U3rOTOBJICHUS, IEPEBO3KH, BHECCHHUS], yueTa paboyell CHUIIbl U BPEMEHHU.
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Artificial Recovery of Stocks of Commercial marine species of the White Sea
(herring, mussel, algae)
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Berezina Marina Olegovna, Research Scientist, berezina@pinro.ru
Troshkov Victor Alekseevich, senior Research Scientist, victor@pinro.ru
Northern Branch PINRO, Archangelsk

The problem of artificial recovery of stocks of different hydrocoles in the White Sea is of
relatively deep history. For the first time it occurred in the mid of the last century due to the dying
and practically complete disappearance of the main substrate for the White Sea herring spawning—
eelgrass. Another approach to this problem is the development of methods for artificial growing of
mussel and commercial species of algae of the White Sea — raw material for textile, food and
pharmaceutical industries. One more way to recover bioresources of the White Sea and its basin
has become the acclimatization of some Far East commercial species, like humpback salmon and
king crab. In this report the latter is not discussed.

Herring

Proposals of expediency of using artificial spawning grounds (SG) for the enhancement of
efficiency and increase of scales of natural reproduction of herring have been expressed in mass
media from the middle of the last century.

The necessity of developing SG for herring was dictated by the fact that huge amount of
hard-roe is lost during spawning both because of the shortage of algae substrate and as a result of
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the strand of roed substrate at the shore during storms. For the White Sea the problem of substrate
shortage during laying roe became specifically acute because of destruction in the middle of the last
century of the main substrate for spawning — Zostera marina.

In certain years the problem of substrate shortage was aggravated by situation with ice
forcing herring to spawn in hardly suitable for it substrates — stones, silt, sand — and unusual for
spawning places: in river estuaries and inshore, where the roe dies in bulk from a number of
reasons. Taking into account the accumulated experience of domestic and foreign researches, the
simplest method of artificial recovery of herring was chosen — using of net artificial spawning
grounds.

Researches have ascertained that as a result of different unfavorable factors up to one thirds
and more of roe spawned by herring is destroyed.

The first successful experiments in artificial growing of sea herrings were obtained in the
White Sea Biological station by O.F.Ivanchenko and I.1.lvanchenko (1968, 1969) working with the
White Sea herring.

Taking into consideration obtained experience of domestic and foreign researchers the
simplest method of artificial reproduction of herring was chosen — usage of net-made artificial
spawning grounds. This method has been already suggested and used for the White Sea herring
much earlier (Kuznetsov, 1953, 1960; Altukhov, 1963 et al.).

For the purpose recovery of natural substrates (because of destruction of Zostera in the
White Sea) in the zone favorable for spawning and incubation of herring’s roe (in the sublittoral), in
1988-1999 experiments were made to establish SG of kapron net webbing with 10mm bar. The
total amount of net webbing used as SG in different years made up from 300 m? up to 1000 m?.

Made researches showed that even with very high density of laid eggs in SG in certain years
(up to tens million pieces per 1 m?), the survival rate of grains of roe was up to 70-90 % of total
amount of laid roe. At the same time in natural spawning grounds the death rate of laid roe in
certain years reached 80-90 % (because of drying and other unfavorable environment conditions).

Received results allow to speak about the fact that in general usage of SG can 5-10 times
enhance efficiency of the White Sea herring spawning.

Mussel

In recent years the world market has seen a steady growth in demand for marine hydrocoles,
being the source of delicacy food products and biologically active substances. To such organisms
we can attribute a number of bivalve mollusks of the Barents and White Seas: Icelandic scallop
Chlamys islandicus, cockle of Cardiidae family (collective English name - clems), namely, Serripes
groenlandicus, Ciliatocardium ciliatum, edible mussel Mytilus edulis, some other invertebrates —
urchins, sea cucumbes, etc.

One of the main commercial species of the White Sea is mussel edible (Mytilus edulis).
Mussel is an eurybiontic, and in particular eurythermic species, that ensures its wide spreading.
Mussel creates accumulations with the largest number and biomass in places with rich
hydrodynamics on stiff bottom at the depth of 0.5 - 5 m.

Research works in mariculture of mussels of the White Sea were performed from 1975. From
1988 the program of mariculture development in the White Sea has been developed, the main items
of which are determined in the minutes of the “Sevryba” as of 16.09.1988.

It should be said that the world practice of mussel mariculture indicates that expenditures for
receiving products by catching shellfish from natural habitats at the minimum twofold higher than
expenditures for their cultivation. Mussel grounds on the largest part of the White Sea are
accumulations, small in area and biomass, located in mosaic order.

Based on experimental works it was found out that it is better to use caproic cords of 20-30
mm in diameter as well as webbing pieces of 15-20 cm width as artificial substrates for marine
fisheries. Artificial substrates should be places in the sea approximately a week before mass birth of
mussel larva in plankton. The time of placing substrates should be determined for each region for a
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certain year. With the proper observance of conditions of holding, from one 3*6-m float-collector
one can obtain up to 3 tons of mussels of marketable size.

In the Kandalakshsky Bay (Oborina Salma, Nikolslaya, Sonostrovskaya and Chupskaya
inlets, etc.) in mis 1980s the first mussel plantations were established. For a part of inlets (Kolvitsa,
Voroniya, Belaya, etc.) projects for organizing marine fisheries were developed.

However, due to the reforming of economic structure of the country from mid 1990s many of
marine fisheries discontinued their activities.

At present there is a possibility to develop new improved projects, business plans using new
information and technologies of organizing marine fisheries in the White Sea. The main suppliers of
mussel to the Russian Federation at present are Asian countries.

The most rational, from ecological and economic points of view, method of mariculture
maintenance is the organization of relatively small in size fisheries located at the sufficient distance
from each other.

To main problems of organizing of marine fisheries in the White Sea we can refer:

- small habitability of European North: the distance between settlements exceeds 20-30 km;

- lack of enterprises for processing maricultural products in regions with favorable conditions
for organizing marine fisheries;

- lack of good transport infrastructure;

- negative effect of ice cover;

- illnesses of objects of mariculture;

- eating away by carnivores;

- wind affect, rough water effect;

- strong flows and some other hydrological characteristics.

As a result of the affect of a complex of these factors the cost of production can become
noncompetitive in comparison with the foreign one.

Obligatory condition for the mariculture development is a permanent control of environment
state.

Algae

Initially, works in algae mariculture in the White Sea was designed as one of the ways for
extending raw materials sources for agar production, for which the most valuable raw material
source or agar is red algae Ahnfeltia plicata (Huds.) Fries)). The issue of artificial breeding of this
species was raised in the beginning of 50s of the last century because of its stock deficiency in the
White Sea. As additional source of raw materials, were studied possibilities of cultivating of other
species of red algae having useful phycocoloids.

Using the long-term experience of mariculture of Pacific region countries, domestic
researchers applied a method of expanding areas of natural beds of red algae by distributing them to
the new areas of the White Sea and made attempts to cultivate unfixed forms of algae.

Investigation of ahnfeltia’s biology and results of experiments showed as a result low
efficiency of its cultivation caused by low growth rate as well as complicated and long life cycle of
this species. The growing of unfixed forms of furcellaria (Furcellaria lumbricalis (Huds.) Lamour)
resulted without positive results. More successful occurred experiments in distribution of carrageen
(Chondrus crispus (L.) Stackh.). Study of red algae biology allowed to refer to potentially
perspective for growing a number of other species as well: phicodrys (Phycodris rubens (L.) Batt.),
odonthalia (Odonthalia dentata (L.) Lyngb), palmaria (Palmaria palmata (L.) Kuntze).

According to specialists-algologists currently organization of cultivation of red algae in the
White Sea is still of remote perspective as it requires additional investigations of commercial
market, species biology, and experimental works for denoting technological schemes of their
growing. Still we can speak only presumably about expediency of using some maricultural methods
of this group of algae. Probably, the most actual will be a method of their growing in artificial
conditions (in tanks) or in polyculture with other species of hydrocoles.
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Necessity of using possibilities of mariculture regarding brown algae (laminaria, in
particular) arose in 1970s related to a similar tendency to reducing their stocks in regions of a long-
term production. As an object for cultivating sweet sea tangle (Laminaria saccharina = Saccharina
latissima (L.) Lane, Mayers, Druehl et Saund) has been chosen, being of high productivity and
small age of life (3-5 years) in comparison with other commercial macrophytes, and unique
chemical composition. Multiple experiments for growing laminaria, held in 1984-2001, evidenced
the possibility of establishing marine fisheries in conditions of the White Sea.

Cultivating of a species is realized with extensive method, when algae pass through all
phases of their development in the sea directly on plantation. Sowing of laminaria spores into
substrate takes place from natural vegetation. Certified raw material could be obtained in the second
year of growth. When harvesting (in August) the average biomass of plates on 1 running meter of
substrate amounts to 2 - 5 kg of green weight (depending on the type of the used plantation setup).

Considering economic component of plantation mariculture it is necessary to note that it
belongs to the long-term investment projects as terms of its recoupment according to existing
calculations (for installations of 5 hectare area) amounts to 16-20 years. Development of this area
will depend not only on the state of raw material base but on many known economic and social
factors.

Speaking about the possibilities of mariculture it is worth noting that in the last ten years
harvesting of laminaria in the White Sea per year according to official data amounts to less that
10% of the possible harvesting or that natural stocks of these algae at present are significantly
underutilized.

We can suppose that in the sequel it will be more expedient to include plantation
installations into the system of complex growing implying cultivation of hydrocoles of different
trophic levels (for instance, trout + mussel + algae). The main value of functioning of these
complexes is not only the increase of profitability of cultivation but also the decrease of its affect on
environment.

One more method of replenishing stocks of laminaria is the bottom mariculture
(recultivation). It is based on the introduction of natural and artificial stony substrate. Recultivation
is mostly rational near procurement sections or after using dangerous harvesting tools. Besides,
recultivation is considered as quite an effective method of improvement of ecological situation at
the White Sea.

Experimental studies held on Zhizhginsky Island in 1997- 2003 showed that already in 2
years after introduction of stony substrate algae commercial vegetation with large plants of sweet
sea tangle has been formed. With providing the density of 2-3 stones/m?, the average biomass of
laminaria amounts to not less than 5 kgr/m?, that corresponds to the production characteristics of the
natural remunerative concentration of the White Sea. So, on the area of 1 hectare of bottom surface
a harvest of 50-60 tons of laminaria was received. With this, the vegetation is able to rehabilitate
even when great amount of algae is harvested (30-50 % of stock).

Technological schemes of recultivation depend on the type of the used substrate and
methods of its application. Variants of these schemes are analyzed in details in the developed
methodological guidance. For user convenience comparison of suggested schemes was made on the
basis of expenditures related to purchasing of the necessary amount of substrate and its type,
technology of its preparation, transportation, introduction, assessment of labor force and time.
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