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Oxorgarenssbil sapHasT nomyses 13.09.2010 r.
C nomomeio npospaunoMepa JIPT1-2, savepmiomero ocnabnenne ceeta B 6-TH
YHMACTKAX CBETOBOTO CHEKTPE, BHMONHEHA CcheMka Ha [124-xX craBmmsx
NOMHTOHA B oro-pocToumol sacte Tuxoro oxeana. OgHoBpeMeHHO C
nomoms:o SaToMeTpa, 3aKpenIeH oo Ha Npo3padHoMepe, oTORpATHCE Mpob
(HTOMNAHKTORA, KAK BAXHOIO IBEHA B [ETH THTAHHSA cTaspian. B pesynsrare
Koppensiian ONTHYECKHX H GHONOrENeCKHEX JAHHEIX BRLOENEHEI

OpPOIYKTHEHEIE YUACTKH, KOTOPRIE H OKA&IATHCE MPOMEICTOBLIME pafionaMu c
MAKCHMAMEHLIME BEMHYHHAME TNAOTHOCTH peIOELX cromaeHmll. [loxasano

paiBMTHe npeanaracmofl METOOMKH B CONMETAHHH ¢ COBpeMeHHOHN
ruapoonTEdeckol annapatypol.
Kmoveswe caosa: HIIC o«Axanemux Kaunosmsr, IOBTO, chemka,
Npo3pavHOMEp, THIPOONTHYECKAN ANmapaTypa, OaToMerp, (HTOMNAHKTOH,
OpOOVETHEHOCTL, CTABRHIIA.

BBEJEHHE

B nepwoa ¢ mons no centabps 1980 r. cocrosnca 18-i pefic HIIC «Axazemux
Kuunosuy» 8 toro-soctodnol 9acth Tuxoro oxeana, OcHoBHas janaya, NOCTABRIEHHAA
nepea IKcneaMumedl, 3axmoYanack B NPOBEJCHHE KOMINEKCHOH oxeaHomorwvecko
CheMkH B cepepHoM paftore FOBTO ¢ nemsio H3yuenHs yonoBHH, onpelefsiominx
fopuepoBanie OuonOrwYecKol NPOSYKTHRHOCTH 3Toro pafioHa H BIHMOUEX Ha
pacnipegencHse H obpajoBanHe NPOMBICTOBLIX KOHUeHTpauwh nenarwyeckwx puib 3a
npeaenaMu 3xoHoMEYeckoll 3ouu [lepy. B npouecce xona axcnennumonHsX pabotr, Ha
Cyane Brnepssle ObLT NPHMEHEH PO HOBEIX HHCTPYMEHTATLHLIX METONHK HccnegopasHmi.
B wactHOoCTH, ORiMH BOepBLle B OTPacNeBRIX WCCNEJOBAHHAX NPOBENeHB] HIMEPEHHSA
noxazarens ocnabnenun ceeta Ha HonbInOR aKBATOPHE C OJHOBPEMEHHEM oTOOpOM Npob
DaTOMETpHYECKOrO  (HTOMNAHKTOHA HAa rIyDHHAEX  OKCTPEMANEHEIX  3HAY9EHHHA
npo3paqHocT. 3amavamy OuoonTudeckolf CcheMKM MBAANCA DOOHCK M OLEHKA
KAPAKTEPHCTHE HOBLIX NPOMBICIOBLIX palfloHOB HA OCHOBE HW3IYUEHHA NPOCTPAHCTBEHHOR
CTPATHOHKAINY BOAHLIX MACC N0 X CHEKTPATLHOH DPOIPaYHOCTH, & TAKKE ONepaTHBHAS
oneHka OHONPONYKTHEBHOCTH HA OCHOBE [MPOCTPAHCTBEHHOTO  pacnpelencHHs
juronnankrona, Takas ceaie ofeMx 33789 BLIIBAHA TeEM, YTO HATHYHE PHIGHBIX
ckonneHnii nHanbonee BEpPOATHO B 30HAX KOHTAKTA PAITHYHEIX BONHEIX MAacc, Ije
XAPAKTEPHEl PeIKHE HIMEHEHHA UBETA BOIbI, BHI3BAHHLIC NOHHKCHHOR NPOIPAYHOCTLIO
H3-32 BRICOKOH KOHIEHTpalMH niaknkToHa (Kaanos # gp., 1988). Ognospemenso pemncs
IKCOEPHMEHTANEHEIE HCCTENOBAHHA MO MEPCOCKTHEAM BRISBICHHA BOIMOMHOCTH
IKCOpPecC-OLEHKH NPOAYKTHBHOCTH BOJ HENOCPEICTEEHHO NO HX COCKTpathHOR
NPOIPEYHOCTH, MAHYA Tpynoemknfi nponece orbopa npob duronnaskTona.

MATEPHAII H METOHKA

Cremxa npososunace B pafione or 5° go 25° woam. u or 90° mo 93° 3.4 3a

npenenaMe  sxoHomuqeckoll zo0Hm Ilepy ma 9-1w mmpoTHeIX paspesax. B pafore
uenonslopanc norapudsedeckuil doromerp-npospaunomep JIOIT-2 (JIn w gp., 1969,
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Jlepamon, llepmmes, 1980), paspaboranurit B waroToRneHALH Manofl cepuedi 8 MTTH AH
YCCP. lNpubop cuabmed WeCThI0 CTERIAHHBIME CBETOQMILTPAMN HA AMHHAX BoxH 425,
495, 540, 600, 640 u 675 uM ¢ nonocoll nponyckanus 40-80 HM, KOTOpEIE pacnONAralOTCH
nepel (OTONPHEMEAKOM HA TYPETH H MOTYT CMEHATECA N0 KoManne ¢ fopra.

Takum ofpasoM, eclH HIMEPSHHA NPOBOOHTL H NPH onyckaHHu npuGopa, 1 npu
Er0 NOThEME, TO N4 MNOTYYEHHA JRHHBIX HA BCeX CBCTOPHARTPAEX HeoDXOTHMO
BEIOIHATE HE MeHee 3-X 30HIRpoBaHui.

[MapannentHo ¢ IOHAMPOBAHMSMM, 118 AHATHIA BIASHHE (HTOMNAHKTOHA HA
MpOIPaYHOCTE BONE, Ha paspesax mo 5° 10° 15° u 20° w.m. orGupanuce npobu I-
maTpoBkiM  OaroMerpom Hancena, 3axkpenneHHmM Ha depme npoIpavdHOMEpE, ©
ropusoaTos 0, 10, 25, 50, 100 u 150 m. Ha ropHsoHTax 3KCTPEMANLHEIX IHa9eHHH
nokazatens ocnabresms  ceeta, oTMedenHmx JIPII-2, npoeogmncs  orhop
AonofHHTeNEHEIX npob. 14 crymesds kieTok (UTONIAHKTOHA NPHMEHANCS METOa
HILTPANHK Yepes AaepHile QRILTPH ¢ paiMepos nop 0,5 MM,

Komnnexc scnons3osany Ba 124 cranunax go roybuns 250-300 s, Brno caenaso
702 npoduas BePTHKATLHOIO pacTIpelencHHA noxazarens ocnabnewus ceera Ha 6-TH
ANHHAX BOMH, & Takwe orobpano W ofpaforamo 265 npob Garomerpudeckoro
duTonnankTona. Cnegyer 3aMeTHTh, 4TO Apyroit mpumep OnoonTHYeckoll chemil
nogofuoro ofbeMa B OTPACIEBRIX HCCTEJOBAHHAX HAM HEHIBECTEH JIO CHX NOP.

BenwuHHE NAOTHOCTH PRIGHBIN CKOMASHHA H NNAHIIETH  pacnpeieneHus
Jobuaromero ¢uoTa, HWCNONb3YeMbie N8 CPaBHEHHA C© JAHHEIMA OHoonTHYecKoH
CHEMKH, BINTEl H3 OTHETA HXTHOMOIWYECKOro oTpaia sxcnemwmun (Orwer..., 1980),
KOTOPLIH, B TOM 9HCIE, HCNONLIOBAT NPOMEICIOBRE JAHHBIE, PErYIAPHO NOMY98eMBIE OT
A00BIBAIOIIMY H NOHCKOBLIX cynoB. Beero B 3To Bpema Ha npoMeuicae pabotano ot 55 no
60 cynos BPIIO «Cespuban, «3anpuban, «Asgepprban, «/lanspuban Tana BAT, II1P,
PTMC, PTMA u BMPT. OnepatHEHYI0 TPOMEICTIOBYI) pasBefKy BHIOAHATH 5
nonckoBbiX cyaos: PTMA «baxuncapafis, CPTM B006, 8011, 8016, PTMC «Kansnep».
Kpome coseTcknx, B cesepHoM paitone HOBTO paborano 2 cygua HPE.

PE3YJIbTATH H OBCYXKIAEHHE

lpocTpancTeennoe pacrpeleneHde MOKazaTens ocnalleHHA CBETA B BOJS HIH
NpO3paYHOCTH BOOHBIX MACC OTAENbHEIX paloHoB no Beell HocnenoBaHHOH aKkBaTOpPHH
chopuupoBano moa AeficTEHEM COBOKYITHOCTH THAPOJOTHYECKHN, HAPOXHMHYECKHX H
rHApobHONOrHYecKHX (DAKTOPOR, KAM/ILH H3 KOTOPHIX HAINEN CBOE NOITBEPHICHHES NpPH
HIMEPEHHH NPO3PaYHOCTH HA OJHOM HIH HECKOMLKHX CBETO(HILTPAX NPOIPaHHOMEPA,

HecneposaHus  MOKA3ATH, YTO BARRHAE THAPOXHMHYECKHX (QakTopoB Ha
ocnabnenwe cpeta HanOonee HBHO NPOCHEKHBANOCE TNPH  HIMEPEHHAX B
KOPOTKOBOMHOBOH 4acTH CnexkTpa Ha AnHHe BOAHE 425 uM, rae sanbonsusfl pnan B
obmee ocnabiexHde CBETA BHOCHT NOrNOMIEHHE CONEMH H PACTROPEHHKIMH BEIIECTBAMH.
maponoruveckul ¢axTopsl — pasgeledde BOJHEIX MACC W BEIABNEHHE TrIyOHHE
TEPMOKIHHA, XOPOLIO OTCASKHBANKCE IPH HIMEPEHHAX HA 1nuHe BonHL 600 uM, rae pee
apyvrie GaKTopsl IPORBAATHCE B HAMMeHBIEH cTeneHH.

I'napobnonorugeckne ¢akTopsl (B OCHOBHOM (HTONNAHKTOH) Hawbonee
OTYET/MHBO NPOSBAANHCE B HIMEPEHHAX HA JTHHAX BONH, rae Sonsmoll sxnan s obmee
ocnabnenne cBeTa BHOCHT nornouenne xnopodunna «a». Ha pacynke 1 npencraeneno
none pacnpejeneHHs nokasarens ocnabneHHe CRETA HA JMHHE BOTHE 675 HM (Egs), &
PHAOM NPEICTARNEHA YACTh ITOM0 MOMY B CPABHEHWA © MIAHINETOM TINOTHOCTH PhiGHBIX
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CKOTIIEHHit CTABPH/IB, COCTABNEHHOM 110 JAHHEIM MPOMBICIOELIX Y108, paboTABIII TaM
B 3TOT NEPHOL.
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Pac. 1. Pacnipenenenne BeNHYHHN €475 B8 rTyOHe 20 M (Chesa) H YYSCTOK CPABHENHS ¢ IIOTHOCTRIO
puibueix cromnennil (cnpaea): 1 — ocnalinenne coeta; 2 — MIOTHOCTS: PRilHLIX CROMNCHHH {-:."uuml};
3 = rpasaua HP3 IMepy.

Fig. 1. Distribution of egs value at a depth of 20 m (left) and its comparison with the density of fish
stocks (right): 1 — light attenuation, 2 — density of fish stocks (t'mile”), 3 — boundary of Peru National
Fishing Zome.

Kax noxazams #ccneqopanns, MAKCHMATBHEIE 3HAYEHAA OCTabNeHHA CBETa B ITHX
pafioHax BLIIBANE NOBLIMEHHOH KonuenTpanuell ¢uTONNARKTORA, HAXOMAIErOcH B hase
HBETEHHA, 9T0 H OOYCNOBHAO HHTEHCHBHOS PAlBRHTHE 300MNaHkTOHA. B pesyiwrare,
BRICOKAR KOPMHOCTE criocoDcTBOBana oDpajoBAHHI0 CKOTIIEHWH CTABPHIE H cKyMDpHH
nosumieHHof nnotHocTH. CnegyeT OTMETHTH, 9TO TAKKE B 3ITOM TUJIAHE BEChMA
undopMaTHBHa B AMHHA BOAHE 425 HM, Te KpoMe XNopodHANE NOrNOMAT H APYTHE
MHArMEeHTRI, OOHAKO HH.'[E]]II]JETHI[I‘II ITHX JAHHLIX 3ATPYAHEHA BIHAHHEM B 3TOM
IHANAIOHE MHAPOXMMHYECKHX PaKTOpOR,

Hecaenosannas aksaTopHs THXOMO OKeaHa No JaHHBIM MPO3PAYHOCTH BOJEL
Noay49eHHLIM B 3T0oM pelice, pajaenserca Ha 3 paffona (pac. 2).

Pafton I pacnonoxen B joro-sanamsoii yacTH aksatopud. OHa XapakTeprIvercs
BRICOKOH NpospavHOCTRIO MO Beel rmy0OnHe 30HIHPORAHAR, YTO ODBACHAETCA NOCTATOHHO
CTADHILHEIMH MHAPOIHHAMHYECKHME yenosuamMi TTepyaHckoro OKeaHHYecKoro TeYeHns.
Imybrna notomenus c1oa ckauka nuootHocTd konebnercs ot 130 ao 180-200 wm. [Mpn
aTOM 3aTpyaHAeTcA Tuddyiud OHOreHHLIN 3NEMEHTOB B BepxHHe cnou pogsl (50-60 wm),
rae HaxomWwTcs rpaHnna 1%-wofl oceemennocTH. Beneacrsme 3sToro ageck Mano
faTonnaHkTOHA, PafloH XapakTepHIVETCs KAX ONTHYECKH AOBOMBHO ONHOPOIHLIN M,
HECMOTPA Ha MOBRINEHHOE CONCPWAHWE PACTBOPEHHOID OPraHHYMECKOrO BElIecTBa,

MATONPOLYKTHEHRIHA,
Pafton 11 samumaer Goabilyio EKBATOPHIO M PACTIONOXEH B ceBepo-3anagHoll
HnenTpatkHOl wacTAX. OH oxsarmeaer 3 paspesa no 8°% 107 u 16° w.n. noyrs nennxkom, a
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Taxme HeDOMBIIYIO HACTh KOXHOrO paspeia no 20° wo.n. Kommuectso dumonnankrona
YEETHYHBACTCA N0 HANPABACHHIO HA BOCTOK. B 3TOM e HANpAaBIeHHH BOXE CTAHOBATCH
Gonee MYTHBIMH, NPOIPAYHOCTE MX YMensmaerca. 3mece Gonee clomHas CTpyKTYpa
pacnpefencHHR NPOIPAYHOCTH, KaKk 0O niomamd, Tak ¥ no rayGuue. Tlepemennas
MpO3pa4HOCTh BOJ Bhi3BaHa chnowHOl rEaponormveckoll crpyxrypoil, ofycrosnennof
OJHOBpEMEHHBIM BO3fieHcTEHEeM TedenHH B NPOTHBOTedeHHH W, KaK CHEJCTBHE 3TOTO,
HIMEHAOIHMHCA MHIPOXHMEYECKHME B MApobnonoradeckumy daxropamu.
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Pue. 2. PalionMponaiie DONMIOHA NO OMTHYECKHM XEPAKTEPHCTHKAM M CONOCTARNEHHE BpPEMEHN
CHEMKH C PaCTONOMEHHEM NIPOMBICTOBOro $noTa.

Fig. 2. Zoning area according to the optical characteristics and comparison between the time of survey
{July-August-September) and the location of fishing fleet.

B pesynbTare pasHHIL B COCTABE H KOHUEHTPAUMH PACTBOPEHHHEIX BEIIECTE M
BIBECH PAVIHYHBEIC BOJAHBIE MACCH OTIHYAOTCA APYT OT Apyra npospagxocTsio. Ha
BEPTHKANBHAIX MPOQMIAX MHOIMX CTAaHIH KpHBas noxasaTens ocnabieHds cBeTa AaeT
NOYTH NPAMOYTOMbHBIA BRICTYNT B CTOPOHY VBENHYEHHMA ocnabneHus HIH  HMeeT
CNOHCTYHO CTPYETYPY. [lonoduile HEONHOPOIROCTH, KAK MPABHI0, PACTIONOKEHHEIE HIKE
CNOA CKA4KA MIOTHOCTH, BHI3BAHE HMEHHO HATHYHEM 30eCh PAIIHMHLIX BOOHEIX MAcC.
Hanpumep, xapakTepHoe yBenHYeHHE «BRICTYTIA MYTHOCTH» MoKasarens ocnabnenmns
Habmonaemeecs Ha royGune 200 m Ha BeprERaneHOM npodmne cramumm 107,
pacnonomenHod B notoke [lepyasckoro TedeHHs 3IHAYMTENLHO offerdMino ero
uaenTHdrkaM0 114 oTpana rugponorun (Orwer..., 1980). [Nonobuudt me «ssicTyn
MYTHOCTH® Habmopasmmiics Ha passolf royOHHE H HE MHOTHX ApPYTHX CTAHIHEX,
HEXOAAIIMXCA B CHCTEME 3TOro TeweHma (93-95, 72-75, 69 m ap.) nocmymun
CBOCOOPAIHEIM «TPACCEPOMY BOIHBIX MACC, IEPEHOCHMEIX TEYEHHEM (Epaos, 1980).

Taxum ofpasoM, 04¥EBHIHO, YTO ONTHYECKAN CTPYETYpa paftona I1 ormuyaerca
caoHoCTEID. BmecTe © TeM, BOZM BTOpOro pafioHa TaKke MANONPOXYKTHBHLL, XOTR M
Goraue, weM BOaL NepBOTO.

Paiion Il pacnonosen B BOCTOMHON YACTH AKBATOPHHE ¥ MPAHHIIL 3KOHOMAYECKOH
30HE. Ero BOJE M0 JaHHEIM NPO3PaYHOMEPE OKA3ATHCE HAHMEHEE NPOspaHLIMA. SILIKH
Hanbonbimel MYTHOCTH BONM COBNANAKT ¢ S3LIKAMH HanGOnBIDEro KONHYECTBA
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¢uronnanxrona. Ilo rmyGuEe npoIpayHOCTE pasnHYaETCA HAN CNOEM CKauKa H rayGame
Hero. Ilog cnoem ckauka, koToped B 310l yacTH THxoro oxeana gepwHTCA Ha royOHHE
30-60 m, npospaysocTs 3aBHCAT B Donbmefi cTeneHH oT PHIHKO-XMMHYECKHX cBOficTE
BOOEL. JTOT cnol goctaTodHo npospayen. Beume 30-60 M npospaunocTs peiko
YMEHBLIIAETCH 33 CHeT OAMIKOro pacnoNokeHHA K NOBEPXHOCTH CAMOIO CHNOA CHAYMKA.
IpdoTHYECKan 30HA 30eCk cocTaRnAeT 45-50 M.

B nenom, 310T pafioN MOMHO OXSpPEKTEPHIOBATE KAK BRICOKOIPOMYKTHEHEI,
THAPOOITHYECKHE  XAPAKTEPHCTHEM  BEpXHEro Cnod  Bog  adeck  opmupyroTes
HCKMOMHTENLHO  THIPoOHONOrHYecKHMHA (haxTopamMH, TTpHYEM NOMYMAEMElE
NPOIPATHOMEPOM JAHKLIE MOTYT CTYRHTE XOPOUTHMH HHIHKATOPEMH DHONPOIYKTHEHOCTH.

[Tomumo obIWMX THIPOONTHYECKHX CHEMOK B SKCOeIHUMH Brepeue Ouin
onpofoBal  METOA TPHMEHEHHA MNpPO3PaYHOMEPA NS OUCHKH  paclpeleieHus
twronnarkrona. Kak nisectno (Meanos, 1975), nokasatens ocnalnenns ceeTa MOpPCKoi
BOIE E, ONpeensesMulii NpoipauHoMepoM, ABIAeTCH cyMMoll nokasaTenedi pacceaHua o o
NOrnoEeEHHE K CRETA:

e=y+K (1)

Cymmapnoe paccesnne ceeta B Mopckol soge (Epnos, 1980) obvenoeneso
MOJIEKYIAPHEIM pacceninHeM camofl BOJK W paccesHHEM CBETA HA BIBEIMIEHHBIX B BOJE
YACTHIEX, & NOrJOUIEHHE CBETE& B OCHOBHOM BRIJBAHO DACTBOPCHHBIMH COMAMM,
OpPranHYecKHM BEIECTBOM H MHIMEHTaMH (PHTONIAHKTOHA:

e=(¥ut ¥p) * (K + K+ K), (2)
TAE dy = MUIEKYIAPHOE PACCEAHHE BO/IM, ¥ — PACCCAHHC HA YACTHIAX BIBECH; Ko Ko, Ky —
NOracEHAE CBETE, COOTBETCTBCHHO, PACTBOPEHHEIMH B BOIE COMAMH, OPrAHHYMCCEHM
BEIMECTROM H MHTMEHTAMHA ﬂ)HTﬂIIJlH-‘FIITDH&.

Ecii cHHTATE 0y + K, = €.pny JUIA KOHKPETHEIX BOZHBIX MAcc, 910 cobmogaerca B
OnpefeneHHEX YVHACTKAX CBETOBOID CIEKTpa NpaxkTH4eckd B mobsx pafionax Muposoro
okeana (Hale, Querry, 1973), To, BRIMHTAX 3Ty BEIHYHHY M3 CYMMapHOro ocnabnenus
CRETA, MOKHO NOMYHHTE HEKYI0 OHONOrHYECKYH XAPAKTEPHCTHKY Mopckoit sogu. Btot
npEHuEn wenonklosan KpeGne (Kroebel, 1977), xoropmit paspaforan npospaunomep,
cpaly HiMepmIomEi palsHy 3naveHiH nokasatenci ocnalieHus CBETA HA ANHHAX BOIH
670 um ® 455 HM, YTO, KaK HIBECTHO, COOTBETCTEBYET MAKCHMYMAM NOrIOLICHHS
xnopodgunna. O nojaran, 9T0 TaKHM 0DpasoM COKPAINAST € .o B NOMYHACT BEIHYHHY,
KOTOpas XNapakTepH3IVeT cOoJepiaHHe TONBKO BIBEIISHHBIX 4HacTHN ((HTOnnaHkroH)
pacTeOpeHHEX BemecTs. OaHaxo, B XAPAKTEPHCTHKAX BOILI, MONYYEHHBIX N0 Taxof
METOAMKE, HE YYHTHBAETCH TOT (PAKT, YTO pacCesHHA CBETA HA YACTHIAX, & Takwe
NOrA0IIeHHe CBETA OPTAHHYECKHM BEIIECTBOM H MATMEHTAMH HMEKOT PA3HBIE JAKOHEI
HIMCHCHHA CBOHX COCKTPANLHEIX XADAKTEPHCTHE.

Hamu npepnaraeTca meckonsko apyTol nomxoa (pwe. 3) K HHTEpNpeTalMy
HIMEPEHHN OCnaDNeHHN CBETA B MOpPCKOfl BOJE HA PAaITMYHWIN YYACTKAX CBETOBOMO
cnextpa (JMlesamosa, Jlesamos, 1987, 1991).

Jna ynpomenua, cHavana PaccCMOTpHM ociableHHEe CBETA €, BhIIBAHHOE
NOrIUeHAEM THIMEHTEMH (PHTOMNAHKTONA Ky W 3QgeKTOM paccesHns Ha ero YacTHiax
op. Kak ussecto, B cnexTpansHoff XapakTepicTHke ocnalneHns cheTa Mopekoll cpenoi
ECTh MAKCHMYME! TOTTOMEHH XnopodHina «ay, HANPHMEP, HA INHHE BonHE A2, [To obe
CTOPOHE MHEA HMeroTca obnactH Al ® A3, rae ocnabneHne cBeTA BRIIBAHO TONBKO
paccesEHeM, a Xnopodmun He yuacTsyer B ocnabnennH ceera. Taxmm ofpasom, eciH
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HIMEPATE ocnalneHne cBeTa HAa Beex 3-X BOMHAX, TO MO HIMEHEHHI) BHICOTHI MHMKA
OTHOCHTENEHO JHHHH PACCESHMA HA YACTHUAX, ONpefefeHHON Mo Oy H Oy, MOWHO
OUEHHTE H NOoTNoaIIHA BEKIAn Xnopodmnna kg B cyMMmapHoM ocnabnesun,
HIMEPEHHOM NTPOIPAYHOMEDOM.

Mek noraomerus
MHIMEHTAMH

e

JIHHHA PACCERHHA HA
HACTMIAX

Ocnabnesmne, &

al a2 n3
Jnuea BoaHBL, HM

Pac. 3. Tlpusuan oueHKH BRIALS MHIMEHTOR B CYMMAapHOe ocnalfiieHue cRETE MO TEHHWM HIMEpeHHH
HE TPEX JLTHHEX BOTIH.

Fig. 3. Assessment of pigments’ contribution to the total light attenuation according to the
measurements at three wave lengths.

OCHOBHBIE MAKCHMYMbI HOMTOWCHAS CRETA MHIMEHTAMHE HabMIOJAOTCA B CHHEM
(435 HM) B xpacmom (675 HM) yuacTkax ceetoBoro cmekTpa. [lpm sToM monoca
MOTNOMEHHS XnopodMana M KapoTHHOMAOB B CHHe-3eneHoli ofnactd (nomyvimmpuna
nofock nornomenns Gonee 150 EM) 3HauHTENLHO WHpPe KpacHOH NONOCK NMOrIOMEHHE
xnopodmnna, koropas coctapnder nprbmusurensHo 50 HM (KapOTHHOHIB 31€Ch HE
nornomat). B To me Bpema, B KOPOTKOBOAHOBOH YacTH CBETOBOTO CHOCKTPA
MEKCAMANEHO CKAILBAETCA BIMAHHE PacTBOPEHHOTO OPraHWYecKkoro pemecTsa. B
ATHHHOBOMHOBOM e YacTH ero BAMAHME HACTONBKO MAN0, 9To Am4 o0nacTH cBeTOBOrO
cnektpa ot 600 EM B ganee ero MOXHO MCKTIOMHTE, B cBA3H ¢ 3THM, NPH HCNONLIOBAHWA
NpO3paYHOMEPOB B 3BTPOQHLIX BONAX ¢ HEBRICOKOH NPO3PaYHOCTHIO ANA NankHeHmero
anannia Gonee yaobroll npeacrasnsercs kpacHas obnacts (12=675 umM).

Hasn nl B cnextpe ocnabnenus ceeta QWTONIEHKTOHOM ECTh YHa8CTOK, rae
NOTACTIENHE TIHIMEHTAMH MPAKTHYECKH OTCYTCTBYET — 3T0 HWHTepRan 550-620 um, Kyna
MONATasT OAHA H3 Habopa ITHH BOJH, KOTOPHE HCMOMLIVIOTCA B NPO3PAYHOMEDE —
600 mm. Ha srom yyacTke Taime mnpeHeGpemHTeNsHO MAN BENAN OpPraHHYecKoro
BEIIECTEA B NOrIOMEHHE CHETA H MOITOMY:

Yee0o0 = Crooo = Coomusdd - (3)
Tak xax oo QTHEE BOMHE 675 HM TalOKe NPAKTHYECKH OTCYTCTBYET BEIAI
OpPraHHYyeckoro BEMmecTEa, TO

Years + Kg = €rgrs = Coonuers - (4)

K comanedwio, B OrpasveHHOM Halope AIMH BOMH, HCNONBIVEMEIX B
npospausomepe JIOII-2, He okazanock Takux, xoTopsle Moraw Onl 3aHATL MecTo a3,
N0ATOMY B JAHHOM CTYy4ae NPHULIOCH IPHMEHHTE HE COBCEM KOppexTHHH cnocob. Kax
nisecTHO (Lndpun, 1983), paccennne ceeTa Ha YacTHIAX pasMepoM Gonee 1 MEM, 9TO
COOTBETCTEYET PAIMEPHOMY COCTaBY (MTONNAHKTOHE, HE HMEET APKO BhIpAmEHHOM
CENEKTHEHOCTH 1O CBETOBOMY CNEKTPY, HO HIMEHSETCA NpHMepHO Kak 1A ¢
YBETHYeHHEM [IHHH BOAHEL. [IpHHAB, K4k JOOVINEHHE, YTO pPaccesHHEe HA YACTHIAX B
xpacHoli O0NacTH cneKTpa Opgs = 600/675¥ o500, MBI, © yueTOM ypasHenuit (3) u (4),

658 BOIMPOCEI PHIBONOBCTBA ToM 11 Ned{44) 2010



MEPBAA MACIUTABHAR BHOOTITHYECKAA CHEMEA

PAcCHYHTATH NOrAOUIEHHE CBETA NHrMeHTaMH ¢HUTONNaHKTOHA B KpacHOR obmacTw
CIIEKTPA Ky N0 caenyiomed dopmye:
Ky = (€673 - Comusrs) = 600/673(Exs00 - Bonuson)- (3)

XOTA SHAUCHHA Egpgy AMA PAITHIHLIX JIHH BOJH HMEIOTCH B IHTEPATYPE, H3 ONLITA
pabotsl (Pamasun, Jesamos, 1984) Gu10 pemeno HCNONEIOBATE B PONH 3TOH BEIHYHHK
MHHHMANRHOE 3HAYEHHe CYMMAEPHOTO ocnabneHma sy, MOoAy4eHHoe Ha royGuHax 250-
300 M Ha >THX ®e cranumuax. Ha taxex royOmnax B oxkeane poja ODRMHO HACTONRKO
HHCTA, YTO PH.I:EEH.I-IHE Ha HacTuuax H, TeM EE.TJEE, NOTrTOIIEHHE MHIMEHTAME TamM
MPAKTHYECKH OTCYTCTBYIOT. Takofl npHem, KCTaTH, YACTHYHO HCKMIOYAET NpobaeMsl,
CBASAHHEIE C TOYHOCTBIO M3IMEpeHMH, TAK KAK B PAIHOCTH Br = Egaq CPa3y
KOMIEHCHpYeTca oblias HHCTPYMEHTATLHAY NOrPeHOCTs HaMepennd. OgHako, cleayer
HMETH B BHAY, 9TO 3TOT I'IPH-EH HEMNATEARHO HCOOALIOBATE TONBKD B TOM Cciyqags, Koriga
Mo BCEMY CHOK OT MOBEPXHOCTH A0 rIyOHH HIMEDEHHA Eny PACIONAraeTcs OOHH H TOT
#e THN Boa no H.I'. Epnosy (1980).

Sra dopuyna Geina npumerera npa obpaborke faHELX npospausomepa JIOT]-2,
KOTOPRIH HCOOMBIOBATCH MR OLEHKH pacnpeicneHHs ¢HTONNAHKTOHA, KaK 3BeHA
kopmopoll Oasel crappuasl B 18-m pelice HIIC wAxanemux Kuaunosuun 8 HOBTO, s
CPABHEHHA HCIOMBIOBAMHCE JAHHLIE NpospadHoMepa Ha 10 CTEHUHAX, NpOBSIEHHLIX N0
pazpesy Bionk 20° wo.m. or 75 go 82° 3.4. [IpospausoMepon onpefensics MOKAlaTelh
ocnaliiends ceera Ha nuHAax BonH 600 B 674 mM. Jina cpaBHEHMA C JNAHHLIMH 1O
OHTOMNAHKTOHY HCNONBIOBATHCH 3HA4YeHMN nokasarenell ocnabnenun, BidTHE HA

ropusonTax orhopa npob GaTomeTpoM.

(D72 E B8 5 Il
1 2 a 4 5 -]

Puec. 4. Beprukansnoe pacnpenencHHe MATMERTHOTD NOTHoMenHs no sanwsia JIOT1-2 (eeepxy,
YCIE0.), & TAKKE I0M0THCTHIX M NepHAMHHERKIX Bogopocnell (RHHIY, MriM'y | — menee 1 2 — 1-5;
3=510;4=10-25; 5=25-150; 6 ==> 150,

Fig. 4. Vertical distribution of pigment absorption according to LFP-2 data (top, conv, unit) and
chrysophyts and peridinians (bottom, mg/m®): 1 — less than 1; 2 - 1-5; 3 = 5-10; 4 — 10-25: § — 25-150;
6—=> 150,
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Ha pucynxe 4 (RBepXy) NOKA3aHO pacnpeiencHue Tol vacTu noxazarens ocnabnenns
CBETA, KOTOPEA BEIIBAHA NPEINONIOAKHTEIBHEM MOTMOEHHEM CBETA IATMERTAMH Ha [UTHHE
pomael 675 mM. Jlis cpaBHeHHA ¢ JAHHBIMH TpO3padHOMepa B oTofpaHHeX npobax
turronaankTona DL BLIGPAHE! JONOTHCTEE H NEPHIMHMCBLIC BOJOPOCTH, BEPTHEANLEHOES
pacrpenenesne GHOMACCH KOTOPBIX MPEICTARIEHO Ha pHCYHKE 4 (Brmay ).

30MOTHCTEIE H MEPHIHHHEBLIE BOJOPOCAM MMEIOT MAKCHMANLHOE MPOLEHTHOS
cofiepanie XI0poHANA «a» B OTNHYHE OT APYIHX BOJOpochel, NMPHCYTCTEVIOMMAX B
npobax ([lapconc u gp., 1982). Hampusep, B IHATOMOBRIX YACTH NOTAOMIEHHA BLIIBAHA
dyroxcanTHHOM, KoTOphil cnocoben nepesasats sHepruio xmopodunmy (A = 500-
560 mam) (Pafimont, 1983), Hanmune B apyrux BOLOPOCHEX COMYTCTEBYIOUIHX IHIMEHTOR
TpelyeT NPUMEHEHHA W COOTBETCTBYIOUIMX AONOMHHTENLHLIX CBETOMHILTPOB, & TAKKE
Gonee caomHol CHCTEME! YpasHeHRH,

Cpasnneans ofa pHCYHKE, MOWHO OTMETHTE CXOAHBI XapaxTep pacnpeneneHps
BENHYHH, NpHYeM Haubonee OTYSTAHBO NPOABNAETCH LEHTP MAKCHMATLHON BEMHYHHL
NHFMEHTHONO NOCIOMEHHS B BOCTOYHON wacTH paspeza (cr. 136), wro coorsercTmyer
bonbimomy KommsecTsy nepuannHeroll ponopocnw Ceratium falcatum. B uentpansuoii
HacTH paspesa (cT. 130 1 132) Taxke BLASAAIOTCA NOKATBHBE MAKCHMYME! THMMEHTHOMO
NOrNOMEeHAA, 4TO Bhi3Bano GypHEIM pasBaTHeM He Toukko C. falcatum, HO H KOKKOTHTHE.

Omnaxo xkosbdumHenT Koppeasay, BRMHCIeH R 18 35 npof, okasance pasHLIM
Tombke 0,57, C nenbio BRACHEHHS OPHYIHH NOTYYEHHA TAKOTO pe3vibrara Ouln npoBenecH
KOPPENALHORHBIA AHATH3 NONAPHO MERUY MHTMEHTHRIM NMOTMOMEHHEM Ky H PaIHUHEIM
COCTABOM (PHTOMIAHKTOHA ANA Kakaoi B3 aecsTH craHmii. Janee cpaBHHBATH NONYHCHHBIE
KoMMPHITHEHTL! KOPPEILNY ¢ KOHUeHTpamHel QHTONIAHKTORA 18 Kasaol cranmmm,

10 ftmmd gty - I* 8

CriMe 128 129 130 130 132 133 134 135 136 137

10 s #‘_ e
5 ST TSETSS
& —.:-
i 2 —l -

CrMe 128 129 130 131 132 133 134 135 136 137

sl L0 B “""-a.f..

S|

Crhm 128 2% 130 131 132 133 134 135 136 137

i

Pue. 8 Cpasuerensnoe pacnpessnenie No CTAHLMAM SHCNEHHOCTH Bojopoched & croe 0-100 M (1;
no seprHkani 8 Ig) 0 koydupuumenTos KoppensumK ¢ K (2; no seprukann x 0,1); a - sonoTHETEE B
NepHIHHHERLIE; § — NEPHIHHHEBLE; B — 30J0THCTHIE,

Fig. 5. Comparative distribution of algae quantity on the stations in the 0-100 m water column (1; lg)
and correlation coefficients with kg (2, x 0,1); & - chrysophyts and peridinians, 5 — peridinians,
8 — chrysophyts.
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Ha pucynxe 5 npusefens rpadmkn pacnpenenenus xoxpHuHeHTa KOPPEIAIHH
METY Ky M CYMMAPHOH MHCISHHOCTHIO 30J0THCTEIX H NEPHANHHERLIX, 8 TAKKE OTAENEHD
AUH 30J0THCTRIX M 118 NEPHINHHEBRIX.

Econ Ha pucyHke 5a, kak, BOpoueM, H Ha pPHCYHKe 5B mouyrw He Halmonaercs
onpeaencHHON CBRIM MEXIY KPHBRIMH, TO Ha pHCyHKe 30 7Ta 3ABHCHMOCTE RpKO
suipaxena ans crasumi 130-137. Koodpwnment xoppensunn papen 0,85 npu ofmem
kospduumente xoppensuus 0,70, Taxke JocTaTOYHO BeIcokoM. Mankii koaddHIHERT Ha
crapuax  128-129 wsoxmo obwnacHnTs, cooTBEeTCTBEHHO, Manoli KorueHTpaunel
NepHAIMHHEBRIX Bogopocaedt.

JAKTMIOYEHHE

Iposenenneit 8 18-m pefice HIIC «Axanemux Koumoewa»  aHamHi
MApOONTHYECKHX HocnedoBaHHfl noxasan, ¥To HCNONL3OBAHHE npospagHomepa JIPI]-2
NO3BONKND MOMYMHTE HE TOMBKO KaUeCcTREHHO HOBYIO HHGOPMALHIO, HO H CYIIECTBEHHO
NONONHHTE pe3yILTaThl OKEAHONOrHYECKHX HeccnenoBanHi, noay4eHHES
TPAIHIIHOHHEIMHE METOIEMH, B HACTHOCTH:

- OnpeiéneHa rMApoOONTHYHECKAN CTPYKTYPA M cBeTOBROH peXHM BOOHRIX Macc B
6-TH yHaCTHAX CBETOBOIO CheKTpa no scefl aksaTopuy noanrona o raoyomas 250 M,

— onpejeneHi pafioNn MakcHMANTEHOR KOHIEHTPAUHH  HTONJIAHKTOHA,
XAPAKTEP EMD PAIBHTHA H PacnpedelcHHEe No FJI}’EHHE. HTO CYIISCTBEHHO IONONTHRAIO
KOMIIEKCHRIE HCCNEA0BAHIA GHONPOIYKTHEHOCTH,

— DNOOTBEPEHICHH H JOO0THEHR THIAPOMOrHYECKHE HCCICOIOBAHHA [IYTEM
HACHTHOHKAIHH Pa3HRIX BOOHEIX MACC M ONpeJencHHS HANPARNEHHH WX NepeMelleHHS
NpH NOMOIIH TAK HAILIBAEMEIX €TPACCEPOR®;

— mnpoBoguMeifi npuuensHe@ oTOOp npof HAa TOpPHIOETAX OKCTPEMATHHEIX
3HaYeHHR  NpOIPEYHOCTH MO3BOMHA  MOBRICHTE TOYHOCTE OHONMOTHYECKHX ®
rHAPOXHMHYECKHX Hecnejosannit BepThkansioff cTPYRTYPH BOZHOHR ToMIIR,

Kpode TOro, B JKCHeAEUEM Broepehie Owin ompo0oBaH MeTol NpHMEHEHHSA
NpoIpavYHOMEpPa AN OUEHKH pacnpeieneHHs (HTOMTAHKTOHA W Npennomed Apyrofi
MOAX0A K HHTEPIpPETALHH HiMepeHnA ocnabienns ceeTa B MOPCKOH BONE HA PATHYHLIX
YYacTKaxX CBETOBOrO cnexTpa. Paismeas 3T0T noaxoa H ONpelenss OTHOLIEHHE
MHIMEHTHONO nornomenns B cunefl B kpachoff ofnacTax crnexTpa, MOXHO TONYYHTH
napaMeTp, aHanormgHeil nurMeRTHOMY HHAekcy. Hcnonkiye apyree y9acTkm cnekTpa,
MOXHO ONpeJenHTs Apyrae xnopodmnns, xapotunonns, POB, xonnesTpaumio
pH‘E-'TBDpEHHEII'D WHENTOMD BEIOECTRAY H nposaHe E-ZFIDJIDFH'HEEIHE H FTHAPOXAMHYECKRE
napaMeTpsl  BogHOR cpenw. PaspafoTaHHas METOAMKA HCOONLIOBANACE WM
COBEPINEHCTBOBANACE ELIE B HECKONLKHX peftcax — B 21-m pefice HIIC «AxaneMmux
KHHNoBAY» NpH  KOMIIEKCHOH CBEMKE OTKpHITHIX pafloHOB cesepo-3ananHod
AtnantHkn (Otuer..., 1983) u 8 7-Mm pefice HUC «llpodieccop Bonsamukniin
(Pamasun, Jlepamos, 1984).

Bumecre ¢ Tem, ¥ HoBOR nepcnexkTHBHOH METONHMKH BBIABHNCH CEpbe3HLIN
HEJOCTATOK — ocnabneHne ceeTa AN pajHLIX [IHH BOJH B npoipagnodepe Tuna JIQII-2
ONpENeNseTca NOOYEPENHO, T.€. ANA MONYYEHHA NAHHEIX HA Beex 6-TH ceBeTOdMILTpax
HeoOXOIMMO BRIMONHHTE He MeHee 3-X 3oHauposanufi (BHM3-BBEpX). B pesynwtare,
KpOME JHAYHTENBHOIO YBSTHYSHHA BPEMEHH HA CTAHIHKO, NAHHEIE, NONVYEHHEES TAKHM
cnocoboM, BHOCAT HEKOTOPYIO HEOMPENENeHHOCT: B MPOLECe BRIMHCICHHHE, NOCKOMLKY
WHENbLIA JBAALI BOATH B OOHY H TY Xeé BOIVY.
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Jns yenemmoro BHeApeHns Taxoro sxcnpecc-metosa (Ges orbopa npol) oneHkn
OHONPOAYKTHBHOCTH B NpPAKTHKY pPHGONPOMBICIOBRIX Hcocaeposanull  HeobxommM
npubop, nomydarommui BCO HeoSXOAMMYIO HEDOPMALNIO 33 OZHO SOHIMpOBAHHE,
Hosromy, ans peanu3ally NPUHIATA OTHOBPEMEHHBIX HiMeperni, B 1988 r. WD BCCP
comectio ¢ BHHPO paspaforas npospassomep «llmsremuw, rae Gensii ceer,
npolleEA Yepes aHaTHaupyemu o0BeM BOIM, panaraeTcs B OpH3MEe HA [BETA
CBETOBOMD CNEKTPA H MPOCHMPYETCA BAOAL QoTonMomHON nueefikd, wTO NOIBOAET
PErHCTPHPOBATE OcnalleHHe B PasnTHYHEIX YYACTKAX OJHOBpeMcHHO. B pesvmerarte, ¢
NOMOIILID TAKOTO NPH3MEHHOrO cnexTpoMerpa Omna peanHioBaHa BOIMOKHOCTH
(r3mecks oIHOBPEMEHHOTO M «B OZHON BOJSH HIMEDEHHA MPOSPAYHOCTH B CIEKTPE OT
400 zo 700 um ¢ paspemenrem 1o 10 aM. OcofeHROCTLIO NPO3paMHOMEpa SBNANACE €70
cnocobuocTs Kk paboTe  COBMECTHO ¢  KacceTHEM  Dartomerpom  «/lHomomw,
NOAroToBNeHHLIM K BRIycky B C3OKB «3anpuibrn (Prra). K comanenmo, nisectHue
npeobpasosanus B cpane Ha cTsike 80-90-x rogos npepsaTH 3TH JANSKOHIYIIHE [LIAHH
HecnenosaHHig.

Ha 3anage Takofl GHOONTHYeCKHA NOAX0A B OKEAHONOTHYECKHX HCCAEIOBAHHAX C
HCNONBIOBAHHEM CTIEKTPATEHAIX NPOIPAYHOMEPOB NOMYYHI PACTIPOCTPAHCHHE TOMBKO B
cepenmne 90-x rogos. Bmecte ¢ Tem, Oojee cOBEpIIEHHAS ONTHYECKAN TEXHHKA C
BEICOKHM paspelicHHEM H HCNONLIOBAHHE MMKpPONpoUeccOpHOH TEXHONOIHH B Takoft
ANnaparype NO3BOMHIA HIMEPATE Npo3payHocTs B TpeGyemoli ofnactm cnextpa (B
3JABHCHMOCTH OT Hanywarens - sugEMoff wmm YO@) ¢ paspemenwem mo 2-5 HM.
[onyyaemas wadopManng, no sapades  cKoHQUrypHpoBamHO#  noapIOBaTENEM
nporpaMe ofpaboTky, NO3BONRET HENOCPENCTBEHHO BO BPEMS 30HIHPOBAHHA OLEHHTH
BEIA] COEKTPATBHOIO NOrNOIEHHS MHIMeHTaMH Xnopodunna, POB, Guoresams W mp.
Hanpumep, no BelHYHHE NHKA ONTHYECKOND NOFJOUWICHMA HHTPAT-HOHA B OGNACTH
205 BM yxe OIIEHHBACTCH KOHUEHTpaunsa HHTpaTos (Moore, 1994).

Hanbonee copeplieHHBIM B HECTOSINES BpeMA NpHOOPOM TAKOrO POJA MOKHO
cuHTaTh npospayHoMep MST, paspaGoranmsiii B cepegmue 90-x rogos B paMkax
nporpammil EUROMAR OmsaenSyprekuM yHHBEPCHTETOM. 3T0T npospadiomMep celivac
prmyckaeTc  gupmoRt TriOS GmbH (Tepmanns) ¥ npemsasHaues On8  OLEHKH
COEKTPATEHOrO ocnallieHHs CcBeTa B BHANMOM H OMDKHEM  YALTPahHONETOBOM
auanasone. [Iporpammuoe ofecnevenne, peamHIVIONEe ¢ HEKOTODLIMH BAPHAITHAMM
OpMYTE B ANTOPHTMEL, BIEPBLIE NPEANOKEHHLIE ABTODAMH CTATEH eme B Havane 80-x
rogos (Jlesamon, Jlepamosa, 1987, 1991), nossonser MoeHTHGHIHPOBATE XNOPOQHLT
#a%, BIBCIIEHHBIE YACTHIIL], «#HENTOe BEMECTRON B APYTHE NapaMerpsl. Taxum obpazom,
A8 OUCHKH XAPAKTEPHCTHE OHONPOIYKTHEBHOCTH BOAHOH TONIIH TAKHM CHEKTDATLHEIM
NpO3PaYHOMEPOM  AOCTATOYHO ONHOMO  30HAHPOBAHMH, YTO [O3IBONRET HaM
PEKOMEHI0BATE NOZOOHYI0 METONHKY K BHEOPCHHIO B MPAKTHEY NPOMBICTOBEIX
HecnenosaHui.
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A UNIQUE LARGE-SCALE BIO-OPTICAL SURVEY
IN THE SOUTH-EAST PACIFIC
© 2010 y. D.E. Levashov, 5.5, Levashova
Russian Federal Research Institute of Fisheries and Oceanography, Moscow
The survey has been carried out on 124 stations in the waters of the South-East
Pacific using LFP-2 measuring light attenuation within six sections of light
spectrum. Simultaneously the phytoplankton as an important link in food
chains for horse mackerel has been sampled using water bottles fixed on
transmissometer. As a result, the correlation of optical and biological data
allowed identify the most productive regions which proved to be fishing areas
with the highest values of fish stocks density. The development of a proposed
method in combination with the modern hydro-optical equipment is
considered.
Key words: R/V «Akademik Knipovichs, South-East Pacific, survey,
transmissometer, hydrooptical equipment, water bottle, phytoplankion,
productivity, horse mackerel.
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