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ITosrydeHBI HOBBIE CBEIleHUsI O pacrlpenesieHUd MPOKAPUOTHOTO IJIAaHKTOHA M TeJIaTMIeCKUX BUPYCOB B
npou. ®pama (I'peHaaHICKOE MOpPE) BO BpeMsI IOJISIpHOI HOUM (KOHell HosIops1). B uccienoBaHnHOM paiio-
He TIPUCYTCTBOBAJIA 3 OCHOBHBIX THIIa BOTHBIX MACC: ITOBEPXHOCTHBIE MTOJISIPHBIC, ATIAHTUYECKHE U TPAHC-
dopMupoBaHHble aTaaHTUYecKue. ConepkaHne MUHEPATbHBIX OMOT€HHbBIX JIEMEHTOB YBETUUUBATIOCH C
nIy6uHoil. KoHueHTpanus xmopodwuia a nMena Huskue 3HadeHus (0.07—0.13 mr/M’). YnciaeHHOCTD U
GuoMacca MpoKaproT KoJebaarch oT 286 Thic. 10 675 Tic. Ki1/Mit 1 ot 2.7 10 11.7 Mr C/M> COOTBETCTBEHHO.
B cocTtaBe TpoKaprOTHOTO TUIAHKTOHA TOMMHHUPOBAIY OMMHOYHBIE MeJIKHe KIIeTKU (6osee 97% dunciaeH-
HocTu u Gosee 68% Guomacchl). CpenHuit 06beM KieTok coctapisit 0.034—0.096 mxm>. Konnuectso Bu-
PYCOB BapbUpPOBAJIO OT 724 ThIc. o 3920 ThIC. YacTHil/MiI, 6oMacca — ot 0.040 o 0.216 Mxr C/M>. Ha do-
HE JIOKaJIbHbIX MAKCMMYMOB YMCJIEHHOCTHY MTPOKAPUOTHOTO IJIaHKTOHA B cj1oe 0—25 M HauboblIKe BeIu-
YUHBI KOHIIEHTPALIMU BUPYCOB OTMEUYEHBI B TIOBEPXHOCTHOM cJioe. B MpoTHOM pacmpenesieHnu (C rora Ha
ceBep) BBISIBJIEHO TMOBbIIIEHNWE KOJUYECTBA BUPYCOB U MTPOKAPUOT. YCTAaHOBJIEHA TECHASI CBSI3b UX YMCIIEH-
HOCTU 1 GUOMACCHI ¢ TUAPOJIOTMIECKUMMU TTapaMeTpaMM U coiepkaHeM docdaToB, pojib TeX WU UHBIX
BOJHBIX MacC B BEPTUKAJIBLHOM pacmipenesieHu MUKPOOOB Obljia HecyllleCTBEHHONH. OTHOCUTENIBHO BbICO-
Koe 00U1JIrie BUPYCOB U ITPOKAPUOT CBUACTEICTBOBAIO 00 X 3HAYMTEIPHOM aKTUBHOCTH B TIEPUOLI, ITOJISIP-
HOI1 HOYM.

Knroueswie crosa: rerepoTpodHbBIil MPOKAPUOTHBIN MJIAHKTOH, BUPUOIUIAHKTOH, BOAHBIC MACChl, BIIMSTHUE
cpenbl, 0000IIeHHBIC IMHEITHBIC MOACIN, APKTUKA

DOI: 10.31857/S0134347523060104, EDN: IDCWOA

I'erepoTpodHLBIN ITPOKAPMUOTHEIN MJTAHKTOH (0aK-
TEpUM M apxeu), COCTABIISIIONIMI 3HAYMTEIbHYIO
JacTh 00IIeil OMOMAaCChl IJIAHKTOHA, OCYIIECTBIISICT
MUHEpaJIM3aliio OPraHNYeCKOI0 BEIIECTBA B 9KOCH-
creMax Ienarvany (MeTaboanuThl (GUTO- U 300IIaHK-
TOHA, B3BEChb, OTMEpIIME OPraHU3MbLl U IIpoYee)
(Fenchel, 1988). Urpas Ki1104eByI0 poJib B TpaHC(Op-
MallMd pacTBOPUMOM YaCTM OPraHUYECKOro Bellle-
CTBa, NMPOKApHOThI YHaCTBYIOT B II€pc€aadye 3HCPrumn
Ha BbIIECTOSIIME Tpoduyeckrue ypoBHU (Azam
etal., 1983). Bupycsl — 3T0 Haubosee mUHAMUYE-
CKUii 1 MHOTOYMCJICHHBIM KOMITOHEHT Mejlarude-
CKHX COOOIIECTB, KOJIMYECTBO KOTOPOTO B MOBEPX-
HOCTHBIX CJIOSIX MOKET JOCTUTATh JEeCITKOB MUJUIM-
apmoB 4dactull Ha 1 1 Mopckoit Bombl (Fuhrman,
1999). Bupycbl KOHTPOJUPYIOT YUCICHHOCTh TOMY-
JISIUMIA IPYTUX MUKPOOPTraHU3MOB — OT OaKTEepuit 10
(GUTOIIAHKTOHA, TEM CaMbIM OKa3bIBasl CYyIIeCTBEH-
HO€ BJIMSAHMHNE Ha NMPOAYKTHMBHOCTb BOJHBIX 3KOCH-
creM (Wommack, Colwell, 2000; Suttle, 2007).

B nocnennue necsatunetuss B ApKTUKE OTMEUEHbI
3HAYMUTEJbHBIE KIIMMAaTUYECKUe CABUTH — COKpaIIe-
HHE JICIOBOTO TTOKPOBA, MOBHIIIIEHUE CPETHEI TeM-
repaTypbl BOIbI, U3BMEHEHWE CTPYKTYPHI U MPOIYK-
TUBHOCTU OMOTHMYECKUX COOOIIECTB, a TaKXKe apea-
JIJOB MHOTHX MAaCCOBBIX BHUIOB pBIO, OeHTOca W
nnankToHa (Dvoretsky, Dvoretsky 2013; ICES, 2022;
Dvoretsky et al., 2023). CeBepHblii JIe1oBUTHII OKeaH
(CJIO) n iputeraoiye KpaeBble MOPSI CHUIBHO I10/I-
BEep>KeHBI BIMSTHUIO TETUTBIX BOI, MOCTYMAIOIIUX U3
CeBepHoii Atnantuku (Ecosystem ..., 2009; ICES,
2022). I'maBHBIMU ITyTSIMU IIPOHMKHOBEHMS aTIaH-
tnueckux Bod B CJIO aBisIioTCs ABE TPaH3UTHBIC 30-
HBI — bapenneBo Mope u npon. ®pama (I'permanm-
ckoe Mope) (Arctic ..., 1995; Hop et al., 2006; Ecosys-
tem ..., 2009).

IInaHKTOHHBIE COOOIIECTBA yKa3aHHBIX aKBaTO-
puii ciayXaT 00OBbEKTOM UCCIIEIOBAHUIT HAa MPOTSKE-
Huu 6onee 100 mer (2Kuzus ..., 1985; [11aHKTOH ...,
1997; Hop et al., 2006; Ecosystem ..., 2009). K HacTo-
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Puc. 1. Pacnionioxxenue cranuuii or6opa npo6 B poi. @pama (3uma 2019 1.).

SIIeMy BpPeMEHHM HAaKOIUIEH 3HAYMTEJIbHBI MacCUB
JIAaHHBIX, KaCaIOIIMUXCs CTPYKTYPhI U (DYHKIITUOHUPO-
BaHUS OCHOBHBIX IUIAHKTOHHBIX Tpymal. OmHakKo
MHOTM€ acCIleKThl OCTalTCs MaJlOM3y4eHHBIMU.
B yactHOCTH, OUeHb MaJIO TAaHHBIX IO pacHpeaese-
HHMIO MMKPOOHOIO IUIAHKTOHA B 3UMHUI IIEpHOL
(Berge et al., 2015). Do cBsI3aHO ¢ HEOJIATOTIPUSITHBI-
MU YCIOBUSIMU IIPOBEACHUST SKCIESANILINIT U CIIOKHO-
CTBbIO 0TOOpa Tpo6 (TToJIsIipHast HOYb, IITOPMBI M Ha-
JImuue abAa). 3UMMHUNA nepuoid, KOTOPBIiA B BEICOKO-
IIAPOTHBIX paifoHaX IIATCSI C HOSOpS IO MapT,
XapakTepus3yeTcsl ITTOHWXXEHHBIMU TeMIlepaTypaMu,
MaJibIM KOJIWYECTBOM COJIHEYHOM paguvaliiy, ITOCTY-
Harlleil Ha MOBEPXHOCTb BOMHOM TOJIIIU, U PE3KUM
CHIDXKeHMEM OMOJIOTMYECKOM aKTUBHOCTU (2KU3Hb ...,
1985; Berge et al., 2015). Psan uccnegoBaHmii Imoka-
3aJI, YTO MOPCKHE MUKPOOHBIE COOOILECTBA TECHO
CBsI3aHbI C pacnpenencHueM BomHbIX Macc (Kirch-
man, 2008), Torna Kak apyrue padboThl TAKOIi 3aBUCH -
MmocTtH He BeIssBUIIM (Dvoretsky et al., 2022). ITokazaHo
TaK:Ke, YTO B 3aBUCUMOCTHU OT C€30Ha aOMOTUYECKIE
U Omotuyeckre (akTophl ITO-pa3HOMY BIUSIOT Ha
o0MIMe MUKPOOPTraHM3MOB U BUPYCOB, HACESIIOIINX
mopckue Boabl (Kirchman, 2008). IIponus ®@pama —
3TO aKBaTOPUS CO CJIOXHOM CTPYKTYpOM TeYECHUN U
BOIHBIX MAacC, OIIPEACIsIeMOi BIMSIHUEM TEIUIbIX aT-
JIJAHTUYECKUX BOJ (BOCTOYHAsI YacTh) U XOJIOIHBIX
noTOKOB (3amamHast 4acTth) (Arctic ..., 1995; Hop
et al., 2006). Lleau paboThl — UCCaeAOBATh KOJIUYE-
CTBEHHOE pacripeie/ieHre reTepoTpodHBIX TPOKapu-
OT M IeJIaTM4eCKNX BUPYCOB B mpoji. Ppama B 3UM-
HMIA IepUO; BBIICHUTD, BIUSIOT JIM BOIHbIE MAaCChI
Ha YMCJISHHOCTh U OMOMAacCy YKa3aHHBIX TPYIIT MUK-
pOOOB; a TAKXKE BBISIBUTDH BHELITHIE (DAKTOPHI, OKA3hI-

BawIlve HauboJIblliee BIUSTHUE Ha MPOCTPAHCTBEH-
HBIEe BapUallul MUKPOOHBIX TTOKa3aTeIeii.

MATEPUAJI U METOAWKA

I1po6s1 66111 0TOOGpaHs! ¢ 6opra HUC “NansHne
3eneHubr” 20—21 Hos16ps 2019 1. HaA TIATU CTAHLIMSIX
(puc. 1, Ta6u. 1). Temneparypy BoJbl U 3JIEKTPONPO-
BomHOCTH peructpupoBaiu 3oH10M SEACAT SBE 19
plusV2. Bony mis aHanm3a oTOMpaau IIpU MOMOIIU
Komriekca Rosette ¢ S-nmuTpoBbIMU OGaToMeTpaMu
Hwuckuna na 5—9 ropusonrax (0, 10, 25, 50 u 100 M,
a takxe 200, 300, 400 M 1 TIpUTOHHBIIT) B 3aBUCUMO-
CTH OT INIyOMHBI B pailoHe CTaHIIUH.

BomHble Macchl pasfesiiid 1o THAPOJIOTHISCKUM
kputepusM (Arctic ..., 1995; Hop et al., 2006): T1I1B —
MOBEPXHOCTHBIE MOJIIPHBbIE (TeMIieparypa,/cose-
HocTh < 0°C/< 34.7 psuunu > 0°C/ < 34.4 psu), AB —
atnmantndeckue (> 2°C/< 34.9 psu) u ABT — arman-
TUYEeCKHE TpaHC(HOPMUPOBAHHBIE, K KOTOPBIM OTHECe-
Hbel AB cBexue (>1°C/34.4—34.9 psu), AB xononHbie
(0—2°C/>34.9 psu) u AB m3menennsie (0—1°C/34.4—
34.9 psu).

OnpeneieHWe KOHIIEHTPALMM PacTBOPEHHOTO
KHUCJIOPOJa, HACBIILIEHHOCTU BOJ KMCIOPOJIOM U CO-
IepxaHus GocdaToB, CUTUKATOB, HUTPUTOB U HUT-
paToB IPOBOAWIN CTAaHAAPTHBIMU MeToaamMu (Strick-
land, Parsons, 1972). KoHlieHTpauuio xJopoduuia a
(Mr/M%) paccuMTHIBaIM 110 CTAaHAAPTHOM MPOLELYPE
(I'OCT..., 2001). I1po6sr Bombl ukcupoBamu 40%
Oe30akTepuaIbHBIM  pPacTBOPOM (dopMabIeTruaa
(KoHeYHas1 KOHLeHTpauus B npobe 2%). YucieH-
HOCTh IIPOKAPUOT OIPENE/ISTIA METOIOM IIPSIMOTO
cyeTa Ha SimepHbBIX QUIbTpax ¢ auamMeTpoM rop 0.2 MKM
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IMPOKAPUOTHBIN IJIAHKTOH 409
Ta6mma 1. Criicok cTaHIUIt 1 00beM BBITTOJTHEHHBIX paboT B mpoil. dpama
KoopaouHatst Yucso npob
CraHuus Harta Imy6una, m TUIPOXUMUYECKUE
C.II. B.I. MUKPOOPTaHU3MBI mokazaTenu
M XJI0podMILI a
80 77°46 11°43 20.11.2019 122 9 14
81 78°07 09°59’ 20.11.2019 210 10 16
83 79°03’ 08°41" 20.11.2019 570 11 18
84 79°33’ 08°42’ 21.11.2019 318 11 19
85 80°03’ 08°42’ 21.11.2019 495 13 23

nocie okpammuBaHus gpiayopoxpomom DAPI (Porter,
Feig, 1980). I'otoBBIe IIpemapaThl IMPOCMaTPUBAIN
mpu yBeaudeHuun X 1000 mox MmukpockornoMm Olympus
BX 53 ¢ cuctemoii aHanusa uzoopaxeHus CellSens-
Standart (SImonust). B mpobe mpocuursiBaau 6ojee
400 kieTok. bruomaccy mmpokapuoT B yriiepoe pac-
cuuThIBaIU 1o ypaBHeHUIo C = 120 x V°72 e C —
colepxaHue yriuepona, ¢br/ki, V — cpenHuii oobem
knetku, Mmkm® (Norland, 1993). ITo pasmepHO-MOp-
G OJIOrMYEeCKOMY COCTaBY BBIIENISIM  OOUHOYHEIE
KJIETKM (IMaMeTp U JUIMHA MeHee 2 MKM), Cpeau KOTO-
PBIX OTICIBHO YUYUTBHIBAIU YIbTPAMHUKPOOPTaHU3MBbI
(06nem ktetku MeHee 0.04 mxm?, muametp 0.2—0.4 MKM,
JUIMHA 00 1 MKM); KpyITHbIE MTAJIOUKOBUAHEIE KJIETKU
IJINHOM 6oJjiee 2 MKM; HUTEBUIHbBIE KIECTKH, Y KOTO-
PBIX COOTHOIIEHUE MJIMHBI K mupuHe 6omabire 10; a
TaKKe arperipoBaHHbBIC KJIETKW Ha YaCTULIAX IeTPUTA.
BupycHBIe YacTHIIBI YIUTHIBAIA Ha QUIbTpax Ano-
disc (muametp mop 0.02 MKM) IIoCjie OKpallliBaHUs
SYBR Green I (Noble, Fuhrman, 1997) npu yBenu-
yeHnn X 1000 mom mumkpockormoM Olympus BX 53.
Buomaccy paccuuTtbiBayiM, moJiarasi, YTo Macca OIHOM
BUpycHoit yactuuibl coctasiseT 0.055 ¢prC (Steward
et al., 2007).

CTaTUCTUYECKYIO 00pabOTKY JaHHBIX IIPOBOIMIIN
npu oMoty rmporpammbel PAST 3.22. CpenHue Be-
JIMYMHBI paCCYUTHIBAJIM CO CTAaHAAPTHOI OIIMOKOIA.
JIJ1st BBISIBJICHUS Pa3JIMIMii MEXITy BOTHBIMM MacCaMM,
a TakKe TOpM30HTaMM OTOOpa IMpoO MCIOJIBL30BaIHA
OOHO(aKTOPHBII TUCIIEPCUOHHBIN aHaIU3 WIN TECT
Kpackena—Yoanuca. MHOXeCTBEHHbIE CpPaBHEHUS
OPOBOIUIM MpPU ITOMOIIM aroCTEPUOPHBIX TECTOB
Hanna mmm Teloku—Kpamepa (Analysing ..., 2007).
CpaBHeHUE XapaKTEpUCTUK BOIHBIX Macc II0 Bceit
COBOKYIMTHOCTH MUKPOOMOJIOTMYESCKUX UJIU TUAPOJIO-
FMYEeCKUX IToKa3aTejeii IPOBOAMJIM IIPU IOMOIIU
MHOroMepHoro naucrepcuoHHoro aHammu3a (PER-
MANOVA) (Legendre, Legendre, 1998). 115 olileHKU
BO3MOXHBIX CBSI3€i1 MEXIy MUKPOOHUOJIOTMYECKUMU
MoKa3aTeJISIMU U BHEITHUMU (paKTOpaMU MCIIOIb30-
BajJu OOOOIlIEHHbIE JUHEKHbIe Mopenau (Statistica
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10.0). IMocKoabKy B OOJBIIMHCTBE ClydaeB JaHHbIE
He OB pacIpenesieHbl HOpMaJIbHO, IO aHAIM3a NX
TpaHCHOPMUPOBAJIU, UCIIOB3YS ISCATUYHBIN JIoTa-
pudm (Analysing ..., 2007). XapakTep CBsSI3U OLICHU-
BaT 110 KO3 DUITMEeHTY TUHEWHOM MOIeTn, 3HAU -
MOCTb CBsi3eii — 1o cratuctuke Banpma (Legendre,
Legendre, 1998). AHajloruuHbIM 00pa3oM HCCIEAO-
BTN CBSI3W MEXIY MHUKPOOHWOJIOTUISCKIMU TTOKa3aTe-
JisimMu. Pazmauist carrtamu noctoBepHbiMU IpH p < 0.05.

PE3VJIBTATBI

B uccienyeMom paitoHe MpuUCyTCTBOBaM 3 OC-
HOBHBIX THITa BogHbIX Macc — I1I1B, AB u ABT (cBe-
JKHe, XOJIoIHbIe M u3MeHeHHbIe AB) (puc. 2a, Tao. 2).
OTnnualomyecs MOHVKEHHBIMA 3HAUCHUSIMU TEM-
nepatypsl u coineHoctu I1I1B 3apeructpupoBaHb B
BepxHeM 25-MeTpoBoM ciioe Ha cT. 80 u 85 (puc. 2);
XapakTepusymwlirecs: 6ojiee BBICOKUMU 3HAYEHUSIMU
TeMIIepaTyphl U coieHOCTH AB oTmedeHs! Ha cT. 83—
85 rmyoxe 100 m, Ha cT. 81 OHM 3aHUMAaJIM BCIO BOJI-
Hyto Tojiy (tabi. 2). ABT otinuanuchk ot AB 6onee
HU3KOM TeMIIepaTypoil U MpPeACTaBIeHbI Ha CT. 83 u
84 B BepxHeM 100-meTpoBOM cjioe, a Ha cT. 80 — B
MNPUIOHHOM. MeXIy NOBEPXHOCTHBIM U MPUIOH-
HBIM CJTOSMU OTMEUYEHbI CTATUCTUUYECKN 3HAYMMbIE
oTIMYUs TI0 TemIieparype u cojeHoctu (p < 0.05)
(tadn. 2). ComepkaHue KHUCIOpPOAAa UM HACHIIICHUE
BOII KHUCIIOPOIOM CHWKAJINCh OT IMOBEPXHOCTHOTO
cJiost K nmpugoHHoMy, Tipu 3Tom ITI1B xapakTepu3zo-
BaJIUCh MOBLILIEHHON KOHILIEHTpallMeil KUCIopoaa
(Tadmn. 2).

CopepxkaHue OMOTEHHBIX 2JIEMEHTOB, 3a MCKIIIO-
YeHUEeM HUTPUTOB, OBIJIO 3HAYMMO BHIIIIE B TIPUIOH-
HBIX ciosx Boabl (p < 0.05), MakcuMaIbHbIE KOHIIEH-
TpalluU BCceX OMOTEHHbBIX 3JIEMEHTOB BBISIBJIEHHI B AB
(Tabn. 2). KoHueHTpauus xjopoduiia a B BEpXHEM
100-meTpoBOM cJioe OblIa HU3KOM M cl1ab0 M3MEHSI -
Jlach 1O BCeil uccieayemMoii akBatopuu (Tadia. 2), a
nryoxxe 100 M okazanach HYXKE BEJIMYMHBI YyBCTBHU-
TEJILHOCTHU MeTona. MyJbTUBapUaHTHBIN aHAIU3 TTO-
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Puc. 2. BeptukaibHoe pacnpeneneHne a — BOIHbIX Macc (1 — MOBEpXHOCTHBIE MOJISIpHBIC, 2 — aTJlaHTUYeCKue TpaHChopMu-
pOBaHHBIE, 3 — aTJIaHTUYECKUE), O — YMCICHHOCTU IMPOKAPHUOT (ThIC. KJI/MJI), B — YUCJICHHOCTHA BUPYCOB (TBIC. YaCTHUII/MJI).

Kazaj CyIIeCTBEHHbIe OTJIMYUSI TI0 TUIAPOJIOTHYEe-
CKUM U TUAPOXUMMNYECKUM ITOKa3aTeIIM KaK MEXKIY
BonHbIMU Maccamu (F = 15.45, p <0.001), Tak 1 Mmex-
Iy ropudoHTamu or6opa npob (F = 3.51, p <0.05).

YucaeHHOCTh U Ouomacca MPOKApUOT U3MEHSI-
JIUCh B Y3KUX AUaria3zoHax 252—675 TeIC. KI/MI U
2.7—-11.7 MmrC/m? cooTBeTcTBEHHO. MaKCUMaIbHbIE
BEJINYUHBI OTMEUEHBI B ITOBEPXHOCTHOM 25-MeTpo-
BOM cJioe, 110 3Toit mpuurHe uMeHHo [1T1B xapaktepu-
30BaJIUCh HAWOOJIbIIIeN KOHIIEHTpalMeil MpoKapuoT
(puc. 20, Tabn. 2), cpenHuii 00beM KIETOK KOTOPBhIX He-
3HAYUTEJIbHO BO3pacTaj ¢ IyOuHOIi. 3HAaYMMBIX OT-
JIMYUi 1O 3TOMY MOKa3aTeJl0 MEXI1y BOTHLIMU Mac-
caMM U TOPU3OHTaMHM OTOOpa IIpoO HE BBISIBIEHO
(TabJ. 2). YuciaeHHOCTb 1 6MoMacca BUPYCOB TOCTH -
rajyu HauOoJIbIIUX 3HaYEHU I B TOBEPXHOCTHOM CJI0€
u I1I1B (puc. 2B, Tabi1. 2). AHajJoruyHasi KapTuHa OT-

MeuyeHa U JJisi COOTHOIIEHUSI YUCIECHHOCTU BUPYC-
HBIX YACTHUIL M TpOKapuoT (Tabd. 2). s obeux rpynn
MUKPOOOB OTMeUeHA TeHACHLIVS TTOBBILLIEHUS UX CPE-
HETro KOJIMYECTBA C Fora Ha ceBep B BepxHeM 50-MeTpo-
BOM CJIO€ HE3aBMCUMO OT JIOKATM3allM1 BOIHBIX MacC
(puc. 1, 20, 2B). Ilmyoxe 50—100 M 3HaYMMBIEC Bapua-
LI He BBISIBIIEHHI (puc. 20, 2B).

I'erepoTpodHbIe MPOKAPUOTHI TPEACTABICHBLI B
OCHOBHOM OJIMHOYHBIMUA MEJTKUMMU KJIETKAMU U YJIb-
TPaMUKPOOPTraHU3MaMU, IOJsi KOTOPBLIX B OOIIeit
YuCIIeHHOCTH nocturaina 97.8—99.8%, B o61eit 61o-
Macce — 67.4—99.4%. Honast yabTpaMUKPOOPTraHU3-
MOB Cpeay OAWHOYHBIX MEIKUX KJIETOK COCTaBIIsIjia
33.3—-76.4%. OTMedeH HU3KMIA BKJIAI B OOLIYIO YKC-
JIEHHOCTh M OHMOMACCy KPYITHBIX MaJ0YKOBHIHBIX
KJIETOK U KJIETOK, arperMpoBaHHbIX Ha AeTpure (0—
9.2% 1 0—0.6% cootBeTcTBEeHHO). I10 MUKPOGHOJIO-
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Tab6auma 2. rH,[[pOJ'[OFH‘ieCKI/IC, TUAPOXUMHNYECCKUE U MI/IKpO6I/IOJ'IOFI/I‘ICCKI/IC IIoKasaT€jn B pa3HbIX BOOHBLIX Maccax

npoia. dpama

a b c
INokazarenb
I1I1B AB ABT
o —0.5-1.2 4.0-4.4 0.3—4.4
Temnepartypa, °C — - —
0.1+0.3” 4.3+0.2% 3.3+£0.3°
33.92-34.43 34.90—35.02 34.35-34.92
CoeHoCTh, psu — bbbt —_—
34.10 £ 0.09™ 34.95+0.01°¢ 34.68 +0.05
Xotopodiut @, i/’ 0.08—0.12 0.09—0.13 0.08—0.13
0.10 £ 0.01 0.10 £ 0.01 0.10 £ 0.01
. 7.5-7.9 6.8—7.0 6.8—7.5
PacTBopeHHEBII KUCIOPOI, M/ — _ [
7.8%0.1°° 6.9+0.0° 7.2+0.1°
93.6—97.6 94.3-97.7 87.4-99.8
Hacsienue kuciaopoaom, % = 2 - —_—
96.6 £ 0.6 96.0 + 0.4° 96.7 £ 0.9
KonueHntpanus gpocparon, MKM 062;088'3 M Lloob
0.77 £0.04 1.03 £ 0.04% 0.85+0.03
0.04—0.08 0.01-0.13 0.01-0.14
KonueHTpauusa HUTpUTOB, MKM - _ -
0.06 £ 0.01 0.08 £0.01 0.06 £0.01
6.5-8.2 9.5-13.9 7.6—11.9
Konnenrpauust HuUTpatoB, MKM — - D E——
7.1+0.3% 11.3+0.4% 9.4+0.4"
1.8-2.8 2.7-5.9 2.5-4.2
Konnenrtpaius cuankaToB, MKM — —_ —
2.5+0.1 4.0+0.3% 3.210.2
286—675 252—-550 312-571
YucieHHOCTh MPOKAPUOT, ThIC. KJI/MJI — - —
481+ 54 366 + 24 466 + 20
4.4-11.7 3.2-6.4 2.7-8.
Buomacca pokapuot, MrC/m> — _ i
7.2+1.1 49+0.2° 5.8£0.5
. 3 0.038—0.070 0.034—-0.096 0.034—0.080
CpenHuii 00beM KJIETKHA IPOKApUOT, MKM _ _— _
0.055 1 0.004 0.055 % 0.005 0.059 £ 0.004
724-3920 450—2284 1100—2530
YuCIIeHHOCTh BUPYCOB, THIC. YaCTHI/MJI — _ -
2322 £ 1598 1289 + 186" 1653 + 224
3 0.040—0.216 0.025-0.126 0.061—0.139
Buomacca BupycoB, MKrC/m P U—" SV E—— _—
0.128 £ 0.088 0.071£0.010 0.091£0.012
COOTHOIIIEHME YMCIIEHHOCTU BUPYCOB U 1.7-7.4 1.5-6.2 2.0-5.4
HpOKapuoT 46+29 4.1£0.7 3.7+ 0.5

ITpumeuanue. Hag yepToii — quara3oH, moa YepToii — CpelHee CO CTaHAapTHOI oIMOKoI. YcinoBHBIe 0003HayeHus1: [1T1B — moBepx-
HOCTHBIE MOoJisipHbIe Boabl, AB — atnantuueckue Boabl, ABT — atnantuueckue Boasbl! (TpaHcdopmupoBaHHble). CTpOUHBIMU JIATUH-
CKMMU OykBaMM 0003HAUYEHbl 3HAYMMble OTIMYMSI MHOXECTBEHHBIX allOCTEPUOPHBbIX cpaBHeHUH (TecT Thloku—Kpamepa uinu tect

Hanna, p < 0.05).

TNYCCKHUM ITOKa3aTeC/IsAM BbIABJICHbLI CTaTUCTUYCCKU

3HauuMble oTanuus Mexny AB u ABT (PERMANO-
VA, F =495, p <0.05), a Takxke MeXIy IIOBEpXHOCT-
HbIM 1 npuaoHHbIM ciossmu (PERMANOVA, F =

= 12.42, p < 0.005).
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OtMmeueHa oOpaTHasl 3aBMCHUMOCTBL OOIIeil 4ync-
JIECHHOCTU ¥ OMOMAacChl IPOKAPUOT OT BEJIMUUHBI CO-
JIEHOCTM Y KOHIEHTpallMu KHCJIopoda; Guomacca
MMPOKAPHOT 3HAYUMO ITTOBHIIIIAIACHE C POCTOM COIEP-

XaHus pocdaron (tadia. 3). CpenHuili 00beM KIIETOK
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Ta6mauma 3. XapaKTepI/ICTI/IK_I/I 3HAYMMBbIX TMHEHHBIX MOHCHefI, ITOKa3bIBAIOLINX CBA3b MI/IKpOGI/IOJ'[Ol"I/I‘{CCKI/IX ImoKasarTe-

JIeit v BHelIHUX (pakTopoB B nipoji. Ppama

[TapameTp [TpenukTop Koaddpunuent |Craructuka Banpna D
YuCcIeHHOCTh MTPOKApUOT CoJIeHOCTD —0.260 6.318 0.012
PacTBOpeHHbIIT KUCIOPO, —0.331 6.249 0.012
Xnopodwin a —1.218 7.438 0.006
buomacca mpokapuot ConeHoCTh —0.828 7.553 0.006
PacTBOpeHHBbIT KUCIOPOL, —0.995 7.163 0.007
Konuenrtpauus pocdaron 0.438 4.679 0.031
Xnopodwn a —5.447 15.734 0.000
CpenHuii 00beM KJIeTKM TpokapuoT | TemmiepaTtypa 0.236 4.336 0.037
[my6una 0.002 3.940 0.047
YuclieHHOCTh BUPYCOB [my6uHa —0.001 20.440 0.000
Bbuomacca Bupycosn Temmniepatypa —-0.916 6.460 0.011
KoHueHnTpaius ¢ocharon 2.749 7.266 0.007
[my6una —0.015 9.464 0.002
Xnopodwin a —15.648 5.634 0.018
CoOTHOIIIeHNE YUCIEHHOCTH [my6una —0.005 14.035 0.000
BHPYCOB U IIPOKAPUOT

“MeJl 3HAUMMYIO TIPSIMYIO CBSI3b C TEMIIEpaTypoii BO-
IIbl ¥ DTyOWHOM. [TTyOrHa — 3TO €AMHCTBEHHBIN (hak-
TOD, 3HAYMMO OOPaTHO CBSI3aHHBII C pacTpeneeHueM
YUCJIEHHOCTH BUPYCOB B BOJHOM TOJIIIIE U C COOTHO-
IIEHUEM KOJIMYeCcTBa BUPYCOB U TpokKapuoT. buo-
Macca BUpPYcOB OblIa TIPSIMO CBsI3aHa C CoiepXKaHueM
docdaToB 1 00paTHO — ¢ TEMIIEPATYPOM U TITYOUMHOM
(tab:n. 3). YucaeHHOCTh MPOKAPHOT MPSIMO CBsI3aHa C KO-
JIMYECTBOM U 6romaccoii BupycoB (GLZ, koadhduiieHT
0.34—0.46, cratucrika Banpna 12—867, p < 0.001).

OBCYXIEHHNE

CBeneHMIt 0 3UMHEM COCTOSIHUM HauboJjiee Macco-
BbIX KOMITOHEHTOB MUKPOITJIAHKTOHA B MOPSX 3araj-
HOII APKTMKN HE TaK MHOro (Hampumep, 2KH3Hb ...,
1985; Illupokono6osa u ap., 2016). Uudopmanus o
3UMHEM pacIipeieIeHU OaKTepUOILUIAaHKTOHA B
npos. ®pama Takxke HesHauuTeabHa (Wilson et al.,
2017). Jletom B uccieayeMoM paiioHe oOI1iast YhcIeH-
HOCTh OaKTEepPHOITIAHKTOHA BapbUpPyeT B IIMPOKOM
auanasoHe, focturas Mmakcumyma (10°—10° kiu/mi) B
MOBEPXHOCTHBIX CJIOSIX U CYIIECTBEHHO CHIXKASICh C
mryounoii no 10* xui/mu (Fadeev et al., 2018; Miiller
et al., 2018; Cardozo-Mino et al., 2021). B nutepaty-
pe OTCYTCTBYeT MH(MOpPMaLIUs O KOJINYECTBE Teslaru-
YeCKUX BUPYCOB B 3TOM paiioHe.

Haira pa6ota naeT rnmepBoe mpeacTaBieHUEe O KO-
JINYECTBEHHBIX XapaKTEPUCTUKAX TeTepPOTPOGHBIX
MMPOKAPUOT U BUPYCOB BBICOKOAPKTUYECKUX aKBATO-

puii Bo Bpems TmojsipHoii Houu. ComnocraBiieHUE
cpemHeil TeMrepaTyphl BOJIbl C MHOTOJIETHUMM JTaH-
HbIMU (Arctic ..., 1995; Hop et al., 2006) mokazajuo
OoJiee BhicoKMe 3HaYeHUs B 2019 ., yTo cBUIETEIb-
CTBOBAJIO O IIOTeIUICHUM I1poa. Ppama B ITOC/IEIHIE
ronsl (Randelhoff et al., 2018). O6HapyXeHHasI TeH-
JEHLNs XapaKTepHa U I IpYyTUX pailOHOB, B 4acT-
HOCTH, B bapeH1iieBoM Mope ycriieHrue nputoka AB u
CBSI3aHHOE C HMM YBEJIMYECHHE TEIUIOCOAEPKaHUS
Bon otrmevaioT ¢ Hadaina 2000-x rr. (ICES, 2022).
PacnipeneieHue nejaarndyecKyux BUPYCOB U IIPOKAPUOT,
OTMEYEHHOE HaMU B paboTe, OYEBUIHO, OTPAXKAET CO-
CTOSIHME MUKPOOHBIX COOOIIECTB B TEIUIBII KiIMMa-
TUYECKUI TIepron. B xoJlogHbIe Tobl KOJTMYECTBEH-
HbIE XapaKTePUCTUKH, BEPOSITHO, OYyAyT MHBIMU.

B paitoHe ucciaenoBaHusi ObUIU BBIIAEIEHBI 3 OC-
HOBHBIX TUTIA BOTHBIX MacC, KOTOPBIE OTIUYATIUCH HE
TOJBKO TIO TUAPOJIOTUYECKUM TTapamMeTpam, HO U T10
CoJepKaHUI0 OMOTeHHBIX 3JIEMEHTOB. BepTukasnb-
HOE pacIripenesieHrue HUTPaToB, hocdaroB, CHINKa-
TOB U KMCJIOPO/Ia B apKTUYECKUX MOPSIX UMEET BhIpa-
KEHHYIO Ce30HHYI AuHaMuKy (KusHpb ..., 1985;
Tunpomereoponorus ..., 1992). HaumeHsblive KoH-
IIEHTPAIMM XapaKTePHBI TSI Hanboee MPOLyKTUB-
HOTO BECEHHEro Mepuoja, KOriaa 3a cueT Bereraluu
duTomIaHKTOHA, comepxkaHue a3oTa, docdopa u
KPEMHUS B DBPOTUUECKOM CJIO€ MOXKET CHUXKATHCS
IO CJIEJOBBIX 3HaUeHUl. B oceHHe-3uMHUIT epuos
MIPOUCXOIUT pereHepalns OMOTeHHBIX 2JIEMEHTOB, 1
K KOHILYy 3WMBI UX COIEpKaHUE TOCTUTAeT MaKCH-
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IMPOKAPUOTHBIN TTIJIAHKTOH

MaJIbHBIX romgoBbiX BenmuwH (IlnanktoH ..., 1997;
Ecosystem ..., 2009). PacnpeneieHue coeauHeHU
asora, pochopa u KpeMHU B IIpost. Ppama xapakre-
PU30BAJIOCH YBEIMYECHUEM MX KOJMYECTBA C INIyOU-
Hoit. CKopee Bcero, 3TO OIpeeasioch HU3KOM CKO-
pPOCTBIO BOJOOOMEHA B INIYOMHHBIX CJIOSIX, a TaKXKe
CJIa0BIM BEPTUKAIBHBIM IIEpEMEIIMBAHNEM, KOTOPOE
MPETSITCTBOBAJIO MOIbEMY OMOIE€HHBIX 2JIEMEHTOB B
IMOBEPXHOCTHBIN ropu30oHT. KoanuecTBO pacTBOpeH-
HOTIo KHCJIOpOIa, HAIIPOTUB, IOCTUTAJIO0 HaMOOIb-
IIMX 3HAYEHUI Ha TIOBEPXHOCTH, YKa3bIBasi Ha CBSI3b
razoobMeHa ¢ aTtMmocgepoii. Poiab Guosorndyeckux
IIPOLIECCOB, IMO-BUANMOMY, OblIa HECYIIIECTBEHHOM,
BBUY HU3KOI KOHLIEHTpaUU XJIOpohusia a v, cie-
JoBaTeabHO, (puToruiaHkToHa. [IpuMevyaTenbHO, UTO
AB orimmuannch HanOoJIbIIEH KOHIIEHTpAIIMeid HUT-
patoB, pocdaToB U CHJIMKATOB, TOrma Kak B OoJjiee
xononHbIx ITT1B nx xkonnyectBo 6bL10 HUKe. [1omo06-
HBII pe3yIbTaT OOBSICHSIETCS TEM, YTO BOIbI, ITOCTY-
nampliye M3 ATJaHTUUYECKOro OKeaHa, oOoraieHbl
BCeMM OMOT€HHBIMM 3JIEMEHTAMU M CYMTAIOTCSI HAl-
0oJee TIPOAYKTUBHBIMU CPEIY OCHOBHBIX TUIIOB BOII-
HBIX Macc, TPEACTaBICHHBIX B apKTUYECKUX PErMOHax
(Ecosystem ..., 2009; Randelhoff et al., 2018; ICES,
2022). B Hammmx ncciaenoBaHUsIX KOHILIEHTPAIlMK BCEX
OMOreHHBIX 3JIEMEHTOB B npoJi. ®pama B HavyaJie 31-
MBI (HOSIOpB) OBLIIM HMKE, YeM B CepeauHe 3UMHETO
nepuopa (saBapb) (Randelhoff et al., 2018).

Hwuzkoe konuuecTBO XjIopoduiia a XapaKTepHO
IJIsl 3UMBblL. VIMerolnecs: JaHHbIE CBUACTEIbCTBYIOT,
YTO BO BpeMsl HOJISIPHOM HOYM KOHIEHTpaus (puto-
MMUTMEHTOB peako mpesblmaer 0.15—0.25 wmr/m3,
00b1uHO cocTasisag <0.04 mr/m? (Ecosystem ..., 2009;
Berge et al., 2015; Randelhoff et al., 2018). 310 cBsa3a-
HO C HM3KUM O0MIIMeM (PUTOIUIAHKTOHA, XOTS YacTh
MUKPOBOJOPOCIEil CIMOCOOHa CyIIecTBOBaTbh U BO
BpeMsI MOJISIPHO HOYM, OTHAKO UX NPOAYKIIUSI HEBE-
JIMKa 10 CpaBHEHUIO C OCTaJIbHBIMM ce30Hamu (Berge
et al., 2015).

OO0wre MUKPOOPTaHW3MOB B apKTUYECKUX MOPSIX
MEeMOHCTPUPYET BBIpaXKeHHBIE CE30HHBIE Koyeba-
HUs. OTIMYUTENIBbHOI 0COOEHHOCThIO BECEHHE-JIET-
HEro Iepuoa siBJIsIeTCsl pe3Koe yBeJIMUeHre YU CIIeH-
HOCTH MUKPOOPTAHW3MOB M BHPYCOB IO 3HAYCHUA,
MPEBBIIAIOIITNX HECKOJIBKO MJTH KJIETOK WJIM YacCTHIL
B 1 ma (IBopenikuii u np., 2012; Benrep u ap., 2012,
2016; Howard-Jones et al., 2002; Sturluson et al.,
2008). OceHbIO KOJMYECTBO TeTepOTPOPHBIX TIPOKa-
PHOT B apKTUIECKUX MOPSIX CYIIIEeCTBEHHO BBIIIIE, YEM
3UMOi1, B TIEPBYIO O4epeab 3TO KacaeTcs MeIb(OBBIX
aKBaTOPUI, TOABEPKEHHBIX UTHTEHCUBHOMY ITPECHO-
BomHOMY cTOKY (Steward et al., 2007; Kopylov et al.,
2022; von Jackowski et al., 2022). Xotsa B Kapckom
Mope M ceBepHOli yactTu bapeHiieBa Mopsi oceHHME
MoKa3aTeJI MOTYT ObITh HU3KMMU (HECKOJILKO COTeH
TBIC. KJI/MJI TIO YUCJIEHHOCTU U HECKOIbKO MrC/m3
no 6uomacce) (KonbswtoB u np., 2015, 2017; Benrep
u ap., 2022; Dvoretsky et al., 2022), cormocTaBUMbIMU
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C BEIMYMHAMU, OTMEYEHHBIMUA HAMU 3MMOI B MIPOJL.
®pama. B gpyrux apKTuyecKMX pailoHax 3UMHUE
3HAYCHUS ITapaMETPOB MPOKAPUOT TAKXKE HEBEIUKU,
B cpeaHeM <500—1000 toic. kiu/ma u <10—15 mrC/m3
(KusHb ..., 1985; lllupokonobosa u ap., 2016; Sherr
et al., 2003; Payet, Suttle, 2008).

J1s1 BUpMOIUIAaHKTOHA TaKXKe OTMEYEHO ITOHIKE -
HUE YMCJIEHHOCTU 1M OMOMAacChl B 3UMHMM II€PHUOI.
MN3BectHO, uTOo B bapeHlieBoM Mope, Kak M B 3all.
®dpanknnHa (KaHaackag ApKTHUKA) CpemHsIsT 4uC-
JIECHHOCTbh BUPYCOB ObL1a B 2—4 pa3sa Bhiiie (Ilupo-
KoysioboBa u ap., 2016; Payet, Suttle, 2008), yuem B
npos. ®pama. [TogoGHBIE pa3TUUUsI MOTYT ObITh CBSI-
3aHbl C TUAPOJOTMYECKUMU OCOOCHHOCTSIMU PErruo-
HOB (TeMIIepaTypHbIi peXXUM, BIUSHUE TPUOPEKHOTO
CTOKa, OTHOCHUTEIbHAsI MEJIKOBOIHOCTh bapeHiieBa
Mops 1 3aj1. DpaHKIMHA), TPOAYKIIMOHHBIMU XapaK-
TEePUCTUKAMU paifOHOB (KOHIIEHTpAIIs OMOTEHHBIX
BJIEMEHTOB, B3BEILIECHHOTO OPTaHNYECKOIO BEIIeCTBA
1 (UTOMJIAHKTOHA) 1 COCTABOM MUKPOOHBIX CO0O0-
1iecTB (0OMINe TTOTeHUMATbHBIX X035I€B, BhleAaHUE
0aKTepuil U acCOLIMMPOBAHHBLIX C HUMU BUPYCHBIX
yactuil) (Fuhrman, 1999; Wommack, Colwell, 2000).

COOTHOIIIEHHE KOJIMYECTBA BUPYCOB U IPOKAPUOT
B rposi. @pama 31UMoii GBLII0 HEBEICOKUM I10 CpaBHE-
HUIO C IPYTUMM CE30HAMM, KOTJa YUCICHHOCTb BU-
pycos B Bogax bapeHiieBa Mops (ceBepHasi 1 ceBepo-
BOCTOYHASI YACTW) MPEBHIIIAJIa YUCICHHOCTD ITPOKa-
puor B 2—-30 pa3 (Benrep u gp., 2016, 2022;
Dvoretsky et al., 2022). Yka3aHHBIiI TapaMeTp IIPU-
MEHSIICS JJ1sT OLIEHKY BIIMSTHUSI BUPYCOB Ha CBOUX XO-
3seB. CuuTaercsi, YTo YeM OH BBIIIE, TEM MHTEHCUB-
Hee HeratuBHoe BoszneiictBue (Wommack, Colwell,
2000; Suttle, 2007). Takum o0Opa3oM, MOXHO IIpeII-
MOJIOKUTD, YTO 3UMOI B TIpoJi. Ppama BIUSIHUE BU-
PYCOB Ha TeTepOTPOMHLIX MPOKAPUOT CYIIECTBEHHO
HIXe, 4yeM B apyrue nepuonbl. CKopee BCEro, 3To
KOCBEHHO CBSI3aHO C OOJIbIIIEi YMCIIEHHOCThBIO Mea-
TMYECKUX BUPYCOB BECHOM U OCEHBIO.

IIpuMeHeHre 00OOIIEHHBIX JUHEHHBIX MOIeIeH
IO3BOJIMJIO BBISIBUTH OCHOBHEIC BHEITHUE (haKTOPHI,
KOTOPHBIE OMIPEAeIsSIN IPOCTPAHCTBEHHBIE BapUaIlUN
YUCJIEHHOCTU MUKPOOOB B npoi. ®pama. ITpociexu-
BajlaCh TEHICHILUS YBEJIMYCHUsI KOJIMYECTBA MpPOKa-
PHOT IT0 Mepe CHUXKEHMUSI COJIEHOCTH U POCTA KOHIIEH-
TpallUM KUCJIOPOIa, YTO JIETKO WHTEPIIPETUPOBATh,
YYUTHIBAsI TUAPOJOTUYECKYIO CTPYKTYpY paiioHa HC-
clieJOBaHUl, a UMEHHO IIpeobiagaHue XOJIOMHBIX,
MeHee COJICHBIX M TTpoayKTuBHBIX III1B B moBepx-
HOCTHOM cJioe. OTMeUeHO TaK:Ke MOBHIIIeHUE OmoMac-
CBI TIPOKApPUOT C POCTOM KOHILIEHTpauuu (ocdaToB B
Bone. Docdop sABIseTCS BaXKHEUIITUM IMUTATEIbHBIM
BEILICCTBOM, PETyJIMPYIOIINM POCT OAKTEPUOIIaHK-
toHa (Coveney, Wetzel, 1992; Morris, Lewis, 1992;
Vrede, 1996). [103TOMY 30HBI C TTOBBILLIEHHBIM COAEP-
XKaHMEM MUHepajJbHOI (opMBI (dochopa MOXHO
CUNTATh OJIATONIPUSTHBIMU IS PA3BUTHUSI MUKPOO-
HBIX nomyiastuuii. OTMe4YeHHOe HaMU YBEJIUYeHHE
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pa3sMepoB KIIETOK MPOKAPHUOT € TIIyOMHOI U MOBBI-
IIEHWEM TeMIepaTypbl BOAbI MOXXHO OOBSICHUTD Ha-
JIMYMEM Pa3HBIX MUKPOOHBIX COOOIECTB, HACEIISIIO-
IIUX ITOBEPXHOCTHBIE Y INIYOMHHBIC CJION BOIBL. YKa-
3aHHasl 3aKOHOMEPHOCTb OTMedeHa U IJI IPYyTrux
apkTudeckux akBaropuii (XKusub ..., 1985; Benrep
u ap., 2016, 2022; Dvoretsky et al., 2022). Konmunue-
CTBO BHUPYCOB OOpPATHO CBSI3aHO C TeMIlepaTypoil u
IIyOMHOI, YTO yKa3bIBaeT Ha UX IpeobIagaHue B IO~
BepXHOCTHOM ciioe. CKopee BCEero, 3TO onpeaessieT-
csl OOJIBIIIMM KOJIMYECTBOM IMOTEHIMAIBHBIX XO35IeB
(MOpcKUX OaKTepuii) B IOBEPXHOCTHOM CJIOE, UTO
KOCBEHHO TMOITBEPKIAETCSI OOpPAaTHOM 3aBUCHUMO-
CThIO KOJIMYECTBA BUPYCOB U IIPOKAPUOT OT ITyOUHBI,
a TakoKe IPsSIMOM Koppeslueil YMCIeHHOCTH IIPOKa-
pPUOT W BUPHUOIUIAHKTOHA. [Ipyre KOMIIOHEHThI
MUKPOIIJIAHKTOHA TAKXKE MOTJIM OKa3bIBaTh BJIUSTHUE
Ha pacIipeeieHrue BUPYCOB U IIPOKAPUOT B JaHHbBIA
nepuon. B yacTHOCTH, TeTepOTpOdHbBIE XKT'YTUKOBEIE
U MEJIKWE KOITeTOAbl MOTJIM HETaTMBHO BJIMUSITH Ha
KOJIMYECTBO MUKPOOPTAaHU3MOB, BbIeJAst UX U KOH-
Kypupys ¢ HIMU 32 B3BEILIEHHOE ¥ PACTBOPEHHOE Op-
rannuyeckoe BemiectBo (Fenchel, 1988; Sherr et al.,
2003).

O060011ast pe3yabTaThl IIPOBEASHHBIX MCCIIEI0Ba-
HMI, MOXKHO 3aKJIIOUUTh, YTO B 3MMHUI NIEPUO/I, Iy~
OuHa, COJIEHOCTh U TeMIIepaTypa BOAbI OKa3bIBAJIU
CYLIIECTBEHHOE BJIMSHUE Ha OOMINE TeTepOTPOPHBIX
MpOKapuoOT U BUpycoB. OMHAKO B 11€JIOM 3HAYUMOCTh
XapaKTepUCTUK BOJHBIX MAacC B BEPTUKAIBLHOM pac-
npeaesieHn MUKpOOOB OblIa HeBenuKa. Pojb 01o-
T€HHBIX 3JIEMEHTOB, Yb€ paclipeaesieHre B OOJIbIIei
CTeTIeHU aCCOLIMMPOBAHO C paclipeieieHUEeM BOTHBIX
Macc, OblIa MEHEe 3HAaUNTEJIbHOI, YeM B OoJiee Ipo-
IYKTUBHBIE CE30HBI (BeCHa U JieTo). UMCIEHHOCTh
MPOKAapMOT, OTMEeUeHHasi HaMu, Oblla BBIIIE, YeM B
HEKOTOPBIX IPYTUX apKTUUYECKUX peruoHax (cemep-
Has yacTh bapeHiieBa n Kapckoro mopeii), 4To CBU-
JIeTeJIbCTBOBAJIO O 0OJiee BHICOKOM MPOAYKIIMOHHOM
noTeHuuaze npoji. ®pama. 1o Bceit BUTVMOCTH, 3TO
0OYCJIOBI€HO CUJIBHBIM BIUSTHUEM TEIUIbIX aTJaHTH-
YeCKHUX BOJl Ha TUIAHKTOH yKa3aHHOro paiioHa. Pac-
IIUPSIS TIPEICTABICHUSI O MUKPOIUIAHKTOHE apKTH-
YeCKMX paiilOHOB B IEPMON MOJSIPHOM HOYM, HAIIU
JIaHHBbIE CBUIETEIbCTBYIOT, UTO, HECMOTPSI Ha HebJ1a-
TOIIPUSITHBIE YCJIOBUSI (HU3KME TeMITepaTyphl, HeI0-
CTaTOK CBETa M MaJibie KOHILIEHTPALIMM OMOT€HHBIX
3JIEMEHTOB), 00MIME 1 OoMacca IMpPoKapruoT U BUPY-
COB OCTaBaJINCh 3HAYMTEJILHBIMU. TakuM oOpa3oM,
MOXHO 3aKIIOYUTh, YTO 3UMOI B BHICOKOIIMPOTHBIX
paiioHax BaxKHYIO poJib B MOAAEpKaHUU (PYHKIIMO-
HUPOBAaHMsSI COOOIIECTB MOPCKOIO IJIAHKTOHA UTpa-
IOT UMEHHO TeTepOTpO(dHBIE MUKPOOPTaHU3MBI, B
TOM UYMCJIe TIPOKAPUOTHI U BUPYCHI.

KOH®JIMKT MHTEPECOB

ABTOpr 3asBJSIOT 00 OTCYTCTBUU KOH(bJ'[PIKTa HNHTECPC-
COB.

BEHTI'EP u np.

COBJIIOJEHUE 5TUYECKHUX HOPM

HacTosmast ctathst He COIepKUT OIUCAHWS KaKUX-JIV-
00 MCCaeq0BaHU C MCIIOJIb30BAHUEM JTIONEN U JKUBOTHBIX
B KauecTBEe OOBEKTOB.

OMHAHCHUPOBAHUME

PaGoTa BEINIOJIHEHA B paMKaX roCyIapCTBEHHOIO 3a/1a-
HUA MypMaHCKOTO MOPCKOTO GMOJIOTMYECKOTO MHCTUTY-
ta (rmpoekt Ne 121091600105-4, 16.09.2021).
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Prokaryotic Plankton and Viruses in the Waters of the Fram Strait in the Winter Period

M. P. Venger, V. G. Dvoretsky’, A. V. Vashchenko’, T. G. Ishkulova®,
T. M. Maksimovskaya“, and V. V. Yodopyanova“
?Murmansk Marine Biological Institute of the Russian Academy of Sciences, Murmansk, 183010 Russia

New data have been obtained on the distribution of prokaryotic plankton and pelagic viruses in the Fram
Strait (the Greenland Sea) during the polar night (late November). Three main types of water masses were
present in the study area: surface polar, Atlantic, and transformed Atlantic. The content of mineral biogenic
elements increased with depth. The concentration of chlorophyll a had low values (0.07—0.13 mg/m?). The
abundance and biomass of prokaryotes varied from 286000 to 675000 cells/mL and from 2.7 to 11.7 mg C/m?,
respectively. The composition of prokaryotic plankton was dominated by single small cells (more than 97% of the
abundance and more than 68% of the biomass). The average cell volume was 0.034—0.096 um?>. The number of
viruses varied from 724000 to 3920000 particles/mL, and the biomass varied from 0.040 to 0.216 ug C/m’>. Against
the background of local maxima in the abundance of prokaryotic plankton in the 0—25 m layer, the highest
concentrations of viruses were noted in the surface layer. In the latitudinal distribution (from south to north),
an increase in the number of viruses and prokaryotes was revealed. A close relationship between their abun-
dance and biomass with hydrological parameters and phosphate content was established; the role of certain
water masses in the vertical distribution of microbes was insignificant. The relatively high abundance of vi-
ruses and prokaryotes indicated their significant activity during the polar night.

Keywords: heterotrophic prokaryotic plankton, virioplankton, water masses, environmental impact, genera-
lized linear models, Arctic
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