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Ha ocHoBe marepuana, coopanHoro B 2019 r. B akcnienuuinssx MM BU nosiydeHbl HOBbIE JaHHbBIE O pacIipe-
JIeJIEHUM COOOIIEeCTB MOoNMXeT B paifoHe 3amagHoro lInmunGepreHa, KOTopble JOMOJIHSIOT U YTOYHSIIOT pe-
3YJIBTATHI MPEABITYIINX UCCIeA0BaHWi. B paiioHe nccienoBaHusl BBISBICHBI BUIOBbIE KOMIUICKCHI TOJIH-
XET, COCTaB U CTPYKTypa KOTOPBIX 0OYCIIOBJIEHBI CJIOXHOCTBIO pelibea MOPCKOTO HA, ONPEACISIIOIIEro
COCTaB U CTPYKTYpPY TPYHTA, a TAK3Ke 0COOCHHOCTBIO TUAPOJIOTHIECKOTO PeXXMUMa B pe3yibTaTe B3aUMOIeH-
CTBUS aTJIAHTUYECKUX U apKTUUECKUX BOAHBIX Macc. [IpoBeneHo cpaBHeHUE pacnpenaeaeHusl COOOIIeCTB
TTOJIUXET C pe3yIbTaTaMM MPEIbIIYIINX UCCIeIOBaHUIA.
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3aMeTHOe BIMSTHUE Ha JICIOBBIE YCIIOBUS apXUTiea-
ra LInuubepreH okasbiBaeT BO3AEHCTBUE aTIaHTUYE-
ckux Bopn 3anamHo-llInuiibepreHCKoro Te4YeHUsI,
pPacIpoOCTPaHSIONINXCS BIOJIb 3alaAHBIX U CEBEPO-
3anagHbIX OeperoB apxurieaara 1 apkKTUYEeCKUX BOII,
PAaCIIPOCTPAHSIONINXCS BOOJb €T0 BOCTOUYHBIX OEPEToB.
Bonper 3amagHo-IIImuidbepreHCKOro Te4eHus Iepe-
HOCST OOJIBIIIYIO YACTh BCET0 00beMa aTJIaHTUYECKUX
BOII, TIOCTYITAIOIINX B APKTUYECKMIA OacceiiH, 1 sIB-
JISIIOTCSI OCHOBHBIM INepeHocuukoMm Teruia B ILleH-
TpaibHY0 ApkTUKY (biomkuHa, @uinbuyk, 2018). B
MOCJIeAHNE OeCATUIIETHSI, MHOTMMHU MCCIIEA0BATEIISI-
MU OTMEYaeTCsl yBeJIMUYEHUE TeMIIEpaTyphl aTJIaHTH-
YeCKMX BOJI, a TAKXKe MTOTEIUIEHME IIPOMEXYTOYHBIX U
MIPUIOHHBIX ClI0eB BO (hbopaax 3amagHoro IIImwir-
OepreHa, 3aTOKM aTJIAHTUYECKMX BOO BHYTPb (PHOP-
JIOB CTAHOBSITCSI BCE OoJiee PEryJISIPpHBIMU, UX OOBEM
yBenuunBaeTcs (MouceeB, MoHos, 2006; TuciieHKo,
HBanoB, 2015; BiomkuHa, @uiabuyk 2018). C yBenu-
YEeHUEM TETJIOCOAEPKaHUS BOJ OTMeYaeTCsl TPOHUK-
HOBEHME B apKTUYECKIME BOIABI MHOTUX OOpeaIbHbIX
aTJIAHTUYECKUX BUIOB JOHHBIX OECITO3BOHOYHBIX.
ITosTOMy, M3yyeHUEe MOHHBIX COOOIIECTB B MpUaT-
JIJAHTUYECKOM CEKTOpe APKTUKU BBHI3BIBA€T OCOOBIM
WHTEpPEC.

B pesynbraTe KimuMaTuyeckux QIryKTyaruii (hbopbl
apxurieniara IlInuubdepreH mpeTeprieBalOT Cepbe3HbIC
n3MmeHeHus1 (Masmonos, 2012; Mapmonos, Kynukos,
2018). M3meHeHUs yCJIOBUI Cpelbl OCOOCHHO Ha-
IJISIIHO OTpakaeTcsl Ha BUAOBOM COCTaBE M KOJIMYE-
CTBEHHbBIX XapaKTEepUCTUKAX JOHHBIX O€CITO3BOHOY-

HBIX, B TOM YUCJIC ITOJIUXET — ONHOI MX MHOIOYMC-
JICHHBIX I'PYIIIT JOHHBIX 0eCO3BOHOYHBIX.

B HacTosiiee BpeMsi 10CTaTOUYHO MOJTHO U3YyYeHO
pacnpeneaeHue 6EHTOCHBIX COOOILIECTB, B TOM YMCIIe
noJmxeT Bo ¢propaax u 3anuBax 3amagHoro Inui-
oepreHa (Wlodarska—Kowalczuk, Pearson 2004; Re-
naud et al., 2007; JuxaeBa, ®poaosa 2008, 2014,
2018; ®ponosa, Jdukaesa, 2009; JlroouHa u ap. 2011;
Weslawski et al., 2012). OgHako pabOThI, ITOCBSIICH-
HBIE M3YYECHUIO COOOIIECTB IMOJIUXET BAOJbh CKIOHOB
3armagHoro mooepexps llInunbepreHa m B paifoHe
3amuBa Cryp-Gbopa, MNPaKTUYECKHM OTCYTCTBYIOT.
Oco06bIif UHTEepeC BBI3BIBAET PAaiOH BIOJIb 3aITaJHOTO
nob6epexbs HImmdepreHa, monBep:KeHHBIN CUITEHOMY
BJIIMSIHUIO TEIUIBIX aTIAHTUYECKMX BOMHBIX Macc 3a-
nagHo- L IImuiGepreHCKOro TeUYeHMsI.

B pesynbTare 3KCIEAUIIMOHHBIX HCCICIOBAHUIA
MMBMH B 2019 . ObUIM TPOAOKEHBI MCCAESIOBAHUS
B 3ayiuBe Mc-dbopa, a TakKe N3ydeHbl HOBBIE paiio-
HBbI BIOJb 3amagHoro nobepexnps InuubdepreHa u B
paitone rposimBa Ctyp-dropa. JanHas padoTa mpo-
JIOJDKAeT MCCAeOOBaHMS MO M3YYeHUIO pacrpeneie-
HUs mojuxeT B paioHe 3amamHoro lllmmuGepreHa
(IukaeBa, ®ponosa, 2014, 2018) ¢ 1eabIO BHISIBIIE-
HUS UI3BMEHEHUI1 B paclpeae/IeHUM COOOIIECTB MOJIN-
XET B pa3HbIC IIEPUOIBI UCCASCIOBAHMIA.

MATEPHAJIBI 1 METO/bI

HccnenoBanust oxBaTeIBanu 3anuB Kc-dwopo,
I'pen-odropn, oyxra Koic, bumte-dropn, Ctyp-dpopr,
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Puc. 1. Kapra-cxema pacrnosioxkeHrs GEHTOCHBIX CTaHIIMII U BUIOBBIX KOMILJIEKCOB B paiioHe 3amamgHoro llInuiibeprena B
2019; 2015; 2001—2003, 2008 rr. Toukn ¢ o6o3HAYeHUEM CTaHLMI — IMPoObl orobpaHHbie B 2019 r, 6e3 0603HAYECHUS
CTaHUMK — IIPoOkI oToOpaHHbIe B 2015 1. (a, 6); mpo6k1 oToopanHbie B 2001—-2003, 2008 (B). 3mech u Ha puc. 2 urdpamMu 060-
3HaveHsl I, 11, 111, IV, V o603HaueHb Komriekesl monuxet: 2019 1.: I — komruteke ¢ nomuHupoBaHueMm Maldanidae g. sp.,
P, jeffreysii, 11 — M. sarsi, 111 — A. malmgreni, IV — S. fragilis, S. typicus, C. biceps biceps, V — N. hyperborea 2015 r. (lukaesa,
®ponosa, 2018): I — koMruiekc ¢ tomuHUpoBaHueM N. hyperborea, Cirratulidae g. sp., I1 — M. sarsi, 111 — Lumbrineridae g. sp.,
Cirratulidae g. sp., A. malmgreni, IV — P. (Spirorbides) cancellata. 2001—2003, 2008 rr. (IukaeBa, ®posnosa, 2014): | — komIuieKkc
¢ foMuHupoBaHueM M. sarsi, S. typicus, 11 — Cirratulidae g. sp., 111 — A. malmgreni.

a TakXKe CTaHIMU BIOJIb CKJIOHA 3aMagHoro rnodepe-
xXbs Hmmuno6eprena (puc. 1).

MartepuaaoM TOCIY:KUJIN 78 KOJMYECTBEHHBIX
npo6 ¢ 27 ctaHuii, CobpaHHbIE ¢ 60pTa HAYYHO-HUC-
cinenoBaTeabckoro cynHa HUC “lanbHue 3eaeHnbr”
B XOJI€ KOMIUJIEKCHOM B3KcIeauuuu MypMaHCKOro
OMOJIOTUYECKOTO MHCTUTYTA B UIOHE, Ul0Jie, TeKadpe
2019 r (puc. 1).

O160p Npo6 ¢ r1youHbI oT 49 10 505 M npousBo-
IWIW JHouepriaTeseM BaH-BuHa (mioimanb 3axBaTa

0.1 M?) B 3-kpaTtHoii moBTopHOCTU. COGPAaHHBIA TPYHT
MPOMBIBJIM Yepe3 KalIPOHOBOE CUTO C pa3MepoOM
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ayen 0.75 MM, pukcupoBaiu 4% GHOPMaTUHOM C IO-
CJIEAYIOIIVM TIEPEBOIOM GECITO3BOHOYHBIX B 70% -HbIi
criupT. Ilpu B3BeUIMBAaHUU MOJIMXET Maccy TpyOoK,
ITOCTPOCHHBIX N3 YaCTUYCK MUJIa U IME€CKa, HEC YUYUThbI-
Bayiu. Maccy noymxet Spiochaetopterus typicus M. Sars,
1856 u monuxeT cemeiictBa Serpulidae, crposimx
TpYyOKM M3 OpTraHNYSCKOTO BEIIeCTBAa, BEIpadaThIBae-
MOTO MMHU CaMWMM, OIPEACIISIM C y4eTOM MAaCChl
“XuBBIX” TpyOOK. Menkux nonuxet Galathowenia oc-
ulata (Zachs, 1923) B3BelIMBaJIM BMECTE C ITeCYaHbBI-
MU TpyokaMu. Maccy 6e3 TpyOOK nepecUnThIBaIN C
y4eToM Koo (PHUINeHTa OTHOIICHUS YMCTON MacChl
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K Macce ¢ Tpyokoii (1/7) (JIeitbcoH, 1939). Uamepe-
HUE TEMITEPaTypPhl Y COJIEHOCTH ITPOU3BOIWIN B XOIE
peiica CT[-3oHn0M SEACAT SBE 19 plus, cocraB
TPYHTa OIPEIesIsICs BU3yaTbHBIM MeTomnoM. MueH-
TUdUKAIIUS MHOTOIIETUHKOBBIX YepBeil OCyIIeCTB-
Jsiach aBTopoM. [lpu orreHKe 6uoreorpaduaeckoro
cocTaBa MHOTOIIIETUHKOBBIX YepBEil, MBI TIOJIb30Ba-
JINCh KJIaccuduKalreil apeajoB IOJIUXeT IPemIo-
xkeHHoit U.A. ZKupkosbsiM (2001). BeiaeneHue rpymnr
CTaHLIMI ITO CXOICTBY BUIOBOTO COCTaBa BBITIOJIHSLIN
C TIOMOIIIBIO KJIACTEPHOTO aHAJIM3a METOIOM CpeIHe-
B3BEIIEHHOTO0 Ha OCHOBe KO3((UIIMeHTa CXOmCTBa
Bbpas—Kypruca (Bray, Curtis, 1957). B xauecTBe me-
pPBI OOWJIVSI TIPY BBISIBICHUM TOMWHAHTHOM TPYIIITBI
BUIOB MWCITOJIb30BAJIM TTOKA3aTelb OTHOCUTEIHLHOMN
WHTEHCUBHOCTH MeTaboM3Ma, TTO3BOJISTIONINI ol1e-
HUTb 3HAYMMOCTD OTAEIBHBIX BUIOB KaK 0 Oromac-
ce, TaK 1 110 YUCIIEHHOCTH 0cobeit

M = kNO.ZSBOJS,

rae N — 94UCIIeHHOCTh OpraHM3MoB, B — Ouomacca,
k — TakcoHO-cneunUIecKUii KO3MGUIIMEHT yaeTb-
HOIl MHTEHCUBHOCTM MeTabonuizMa (IeHMCceHKO u
ap. 2006). CpaBHeHUe pacripeneieHUs] BUTOBBIX KOM-
TJICKCOB TTOJIUXeT B 3anuBe Mc-dpopa 1 BOOIb 3amnaji-
Horo nob6epexbs InuibdepreHa NpoBOAWIOCH C JaH-
HBIMU TIPEIbIIYIINX UccienoBanuii (Jlukaesa, @poo-
Ba 2014, 2018).

PE3VJIBTblI MCCIEAOBAHUA

B paitone nccnegoBanus orMedeHo 135 TaKCOHOB
MHOTOIIETUHKOBBIX YepBeit, 3 Hux 107 onpeneneHbl
nmo Buga (ta6n. 1). KonmmuecTBo BMAOB Ha CTaHIIMU
BapbUpOBaJjo oT 14 1o 59 BumoB, MaKCUMaJbHOE KO-
JIMYECTBO BUIOB ObLIO OTMEUYEHO BAOJIb 3aIaHOIO
mobepexnpsa llnmuibepreHa Ha WIUCTO-TIECYAHBIX,
IJIMHUCTBIX TPYHTAX ¢ KAMHSIMM 1 TPaBUEM Ha TTyou -
He 87 M (TadJ. 2). MUHUMAaJIbHOE KOJIMYSCTBO BUIOB
OTMEUYeHO Ha Bxoe B 3ayimB Mc-dhbopm Ha TTlecyaHbIX
KOPMUYHEBBIX MJIaX C YEPHOU IJIMHOM, TaJbKOW "
meoHeM Ha myouHe 430 M. B paiioHe ucciaenoBaHust
TOJIBKO JIECSATh BUIOB ObUIM HanboJjiee IIMPOKO pac-
MMPOCTPaHEHBI, YaCTOTAa UX BCTPEUYAEMOCTU TOCTUTA-
n1a 6osiee 80%: Cirratulidae g.sp. (100%), Eteone flava
(Fabricius, 1780) (93%), Heteromastus filiformis (Clapa-
rede, 1864) (93%), Scoletoma fragilis (O.F. Miiller,
1776) (93%), Galathowenia oculata (89%), Lumbrine-
ridae g. sp. (89%), Maldane sarsi Malmgren, 1865
(89%), Terebellides stroemii Sars, 1835 (85%). B 6uo-
reorpadmyeckoM cocTaBe OopealbHO-apKTUYECKIe
BUIBI MPe0OJIaAaloT KaK Mo KoJudecTBy BUAOB (77%),
Tak 1 1o ouomacce (81%). KoanuecTBo 60peaabHBIX
BUAOB (17%) mpeBbIIIacT KOJUYECTBO apKTUYECKHX
(6%), moist maHHBIX TPYITT B OOIIIell GmoMacce TocTa-
TOYHO HU3Kas (bopeabHbie — 5%, apkTiyeckue — 1%).
MakcuManibHOE KOJIUYeCTBO O0opeanbHbIX BUIOB OT-
MEUeHO BIOJIb CKJIOHOB 3amamHoro IlInmumoepreHa
(cT. 81, 84).
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CpaBHeHUe CTaHIIM IT0 BUAOBOMY COCTAaBY METO-
JIOM KJIAaCTEPHOTO aHaju3a Ha OCHOBE MHTEHCHUBHO-
CTH MeTa0O0IM3Ma MO3BOJIWIO BEIICIUTh B UCCIEIO-
BaHHOM paiioHe HECKOJBKO BHUIOBBIX KOMILJIEKCOB
(puc. 2).

IlepBbiit KOMIUIEKC OOBEAMHWI IB€ CTAaHLIMU BIOJb
JOXKHOTO CKJIOHA 3arnagHoro rmooepexns [muidepreHa
Ha m1youHe oT 49 1o 381 M Ha MecYaHUCThIX TPYHTaX C
TUIOTHOM ITIMHOM, KAMHSIMU M PaKYyIIIeit, TIe 10 MeTabo-
JM3My 1 oromMacce noMmuHupoBaiu Maldanidae g. sp.,
Paramphinome jeffreysii (Mclntosh, 1868). 3meck oTMe-
YEHO HU3KOE BUIOBOE pa3zHooOpasue, MUHUMAaJbHbIE
3HayeHns 6uomaccsl (1.2 + 0.4 r/M?) ¥ IVIOTHOCTY MO-
cenenus (237 + 62 sx3./M?). B 6uoreorpadgpuueckom
cocTaBe Ipeo0dJIagaoT 0opeaabHO-apKTUIECKIE BU-
bl (67%), mons GopeanbHBIX BUAOB (28%) Makcu-
MaJIbHO JJIs1 BCEero palioHa UccaeaoBaHusl, 1O apK-
TUYECKHUX COCTaBJIsIeT 5%.

B paiione 3amuBa Cryp-dbopn u Hc-dpwopa (B
HeHTpaibHOl yactu Mc-dbpma m B 3anmBe IpeH-
¢dbOpa) OTMEUEH BTOPOI BUIOBOI KOMILIEKC pacio-
JIOKEHHBIN Ha TTyouHe 71—269 M Ha WIMCcTO-TIecya-
HbIX, NIMHUCTBIX TPYHTAxX C BKpaIJIeHUEM KaMHeM,
Ipu TeMiieparype Boabl ot —1.8 1o +3.4°C, rae no
MeTabou3My U OMoMacce JOMUHUPYET neTpuTodar,
0e3BbIOOPOYHO TIomIOoMIAIIUA TPyHT M. sarsi, To
yucjaeHHoctu gomuHupytor Cirratulidae g.sp. Kom-
TUIEKC XapaKTepu3yeTcsl MaKCUMaJlbHbIMU 3HAYEHU -
amu 6uomaccsl (72 + 12 r/mM?) U TUIOTHOCTH MOCENIE-
Hus (4191 + 602 5k3./m?). B 6uoreorpaduyeckom co-
cTaBe TpeodanaloT 6opeanbHO-apKTUYECKUE BUIbI
(78%), monst 6GopeaybHBIX BUIOB cocTaBiseT 18%, no-
JIST apKTUIeCKuX — 4%.

Tpetuit kommiaekc oOHapy:XKeH B KyTOBOM 4acTh
3anuBa buie-gpvopn Ha miyoumHe 152—172 M Ha
CBETJIO-KOPUYHEBBIX “JIETHUKOBBIX™ MJIaX C TJIMHOM
¢ oTpuuaTejbHOM Temmeparypoil Boabl (—1.88°C).
ITo MeTabonm3My 1 GoMacce JOMUHUPYET IUIOTOSITHAS
nionxeTa Aglaophamus malmgreni (Théel, 1879), 1o unc-
JICHHOCTM JOMUHUPYIOT BUIIBI-OIIIOPTYHUCTBI CEMEI-
ctBa Cirratulidae. JlaHHBII KOMILUIEKC XapaKTepu3yeTcsi
HEBLICOKMMU 3HaYeHUAMM GromMacchl (25.5 + 7.7 t/m?)
1 BBICOKOI ITOTHOCTBIO TocesieHud (2365 + 339 5k3./M?).
B duoreorpauyeckomM coctaBe mpeodaamaoT dope-
aJbHO-apKTHYecKue BUAbI (76%), momst 6opeaTbHBIX
BUIOB cocTaBisteT 18%, nons apkrnaeckux — 6%.

YeTBepThIil KOMITJIEKC OTMEUYeH B 3aimBe Mc—
dropI 1 BOOJb 3anagHoro nmoodepexps HInumdepre-
Ha (ceBepHasi yacTb) Ha IyouHe ot 82 go 505 M Ha
MECYaHUCTHIX WIaX C DIMHOM, TaJbKOM, KaMHSIMMU.
31mech OTMEUEHBI HU3KME 3HaYeHusI oromMaccsr (13.5 =
+ 5 r/M?) u otHocTH NoceneHud (1048 + 212 s5k3./M?).
OTa Tpynmna CTaHUUI MoapasaeisieTcss Ha JBa KOM-
TUIeKca, KOTOphIe OTIMIAIOTCS HaOOpOM TOMUHUPY-
fommx BUaoB. B paitone 3anuBa Mc-dropn mo gonm
WHTEHCUBHOCTHU MeTabou3Ma 1 bruomMacce TOMUHU-
pyeT 1uiotosiaHas nonuxeta S. fragilis (O.F. Miiller,
1776), a B ceBepHOM YaCTU U I0KHOM OKOHEUHOCTU
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Tab6muna 1. Criucok BUI0OB MHOTOIIIETUHKOBBIX YepBeil B paiioHax apxurieniara 3anagubiii [nuuoeprex B 2019 1.

Takcon

I'pen-dpnopn
HImumoeprena

CKJIOHBI

+ | Mc-dropn
+ | Bunne-dropn
+ | Cryp-dropn

+

Aglaophamus malmgreni ( Theel, 1879)
Amage auricula Malmgren, 1866
Ampharete borealis (M. Sars, 1856)
Ampharete finmarchica (M. Sars, 1865)
Ampharete gr. Lindstroemi Malmgren in Hessle, 1917 — — —

[
+ + |
[
[
I+

+
+

+ o+ o+
|

Ampharetidae g. sp. +

+ o+
+ +

Amphicteis gunneri (M. Sars, 1835) —

+
|

Amphicteis ninonae Jirkov, 1985 — — _
Amphitrite cirrata Miller, 1776 — - _

Anobothrus gracilis (Malmgren, 1866) - - +
Apistobranchus tullbergi (Théel, 1879) - — —
Apomatus globifer Théel, 1878

Aricidea hartmanae (Strelzov, 1968)

Aricidea quadrilobata Webster & Benedict,1887
Artacama proboscidea Malmgren, 1866

|
|
|
I+ +

+ + +
|
+
+ o+ + + o+ + o+

Bispira sp. — — — —
Bradabyssa villosa (Rathke, 1843)
Branchiomma arcticum (Ditlevsen, 1937)

I+
[
+ 1
I+
[+

Bushiella (Jugaria) quadrangularis (Stimpson, 1853)

+ +

Bushiella sp. +
Bylgides elegans (Théel, 1879) — + _
Capitella capitata (Fabricius, 1780) +

+

Chirimia biceps biceps (Sars, 1861) — — —
Chitinopoma serrula (Stimpson, 1853) — — — —
Chone duneri Malmgren, 1867
Chone infundibuliformis Kroyer, 1856
Chone murmanica Lukasch, 1910

+
+ !
+
!
o+ o+ o+

+ o+

Chone sp.
Circeis armoricana Saint-Joseph, 1894

+

Cirratulidae g. sp.

+ o+ + + o+

+ o+

Cirrophorus branchiatus Ehlers, 1908
Cistenides hyperborea Malmgren, 1866 -

+ + + + +
+ + + +

+

Cossura longocirrata Webster & Benedict, 1887
Diplocirrus glaucus (Malmgren, 1867) -
Dipolydora caulleryi (Mesnil, 1897) +
Dipolydora coeca (Orsted, 1843) — — —
Dorvilleidae g. sp. — — — —
Enipo torelli (Malmgren, 1865) — — —
Eteone agg. flava (Fabricius, 1780) +

Eteone spetsbergensis Malmgren, 1865 + -
Euchone analis (Kroyer, 1856) — — —

+
|

|
|

+ + + + +
|

+ + + +
+ o+ + 1+
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Taomuua 1. [TponomkeHue

ANKAEBA

Takcon

Wc-dropn
I'pen-dpnopn
bunne-dropn

Cryp-dpopa
HIminoeprexna

CKJIOHBI

Euclymeninae g. sp.

Exogoninae g. sp.

Fabricia stellaris stellaris (O. F. Miiller, 1774)
Filograna implexa Berkeley, 1835
Galathowenia oculata (Zachs, 1923)
Gattyana amondseni (Malmgren, 1867)
Gattyana cirrhosa (Pallas, 1766)

Glycera capitata Orsted, 1842

Glycera lapidum Quatrefages, 1866
Glyphanostomum pallescens (Théel, 1879)
Harmothoe imbricata (Linnaeus, 1767)
Harmothoe sp.

Hesionidae g. sp.

Heteromastus filiformis (Claparede, 1864)
Hyalopomatus claparedii Marenzeller, 1878
Lanassa venusta venusta (Malm, 1874)
Laonice cirrata (M. Sars, 1851)
Laonome kroeyri Malmgren, 1866
Laphania boecki Malmgren, 1866
Leaena ebranchiata (M. Sars, 1865)
Leitoscoloplos acutus (Verrill, 1873)
Levinsenia gracilis (Tauber, 1879)
Lumbriclymene minor Arwidsson, 1906
Lumbrineridae g. sp.

Lysippe labiata Malmgren, 1866
Maldane arctica Detinova, 1985
Maldane sarsi Malmgren, 1865
Maldanidae g. sp.

Melinna elisabethae Mclntosh, 1914
Micronephthys sp.

Myriochele heeri Malmgren, 1867
Neopolynoe paradoxa (Anon, 1888)
Nephtyidae g. sp.

Nephtys ciliata (Miiller, 1776)

Nephtys paradoxa Malm, 1874

Nicolea zostericola Orsted, 1844
Nicomache lumbricalis (Fabricius, 1780)
Nicomache sp.

Nothria hyperborea (Hansen, 1878)
Notomastus latericeus Sars, 1851
Notoproctus oculatus Arwidsson, 1906
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Takcon

Wc-dropn

I'pen-dpnopn

bunne-dropn

Cryp-dpopa

HIminoeprexna

CKJIOHBI

Ophelina abranchiata Stgp-Bowitz, 1948
Ophelina acuminata Orsted, 1843
Ophelina cylindricaudata (Hansen, 1879)
Ophelina sp.

Owenia fusiformis Delle Chiaje, 1844
Oweniidae g. sp.

Paradexiospira cancellata (Fabricius, 1780)
Paradexiospira (Paradexiospira) violacea (Levinsen, 1883)
Paradexiospira (Spirorbides) vitrea (Fabricius, 1780)
Paradoneis lyra (Southern, 1914)
Paramphinome jeffreysii (MclIntosh, 1868)
Petaloproctus tenius (Théel, 1879)

Pherusa plumosa (Miiller, 1776)

Pholoe longa (O.F. Miiller, 1776)

Pholoe sp.

Phyllodoce groenlandica Orsted, 1842
Pista cristata (Miiller, 1776)

Pista maculata (Dalyell, 1853)

Polycirrus arcticus Sars, 1865

Polycirrus medusa Grube, 1850

Polycirrus sp.

Polydora sp.

Polynoidae g. sp.

Polyphysia crassa (Orsted, 1843)
Praxillella gracilis (M. Sars, 1861)
Praxillella praetermissa (Malmgren, 1865)
Praxillura longissima Arwidsson, 1906
Prionospio cirrifera Wirén, 1883

Protula tubularia (Montagu, 1803)
Pseudoscalibregma parvum (Hansen, 1879)
Rhodine gracilior Tauber, 1879

Sabellidae g. sp.

Saphobranchia longisetosa (Marenzeller, 1890)
Scalibregma inflatum Rathke, 1843
Scoletoma fragilis (O.F. Miiller, 1776)
Serpulidae g. sp.

Sosane wireni (Hessle, 1917)
Sphaerodorum gracilis (Rathke, 1843)
Sphaerodoropsis philippi (Fauvel, 1911)
Sphaerodoridium kolchaki sp. n.

Spio limicola Verrill, 1879
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Ta6mma 1. OkoHuaHUe

JIUKAEBA
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Spio armata (Thulin, 1957) + + — — +
Spiochaetopterus typicus M Sars, 1856 + + — + +
Spionidae g. sp. - - — — +
Spiophanes kroyeri Grube, 1860 + + — + +
Spirorbinae g. sp. + _ + + +
Syllidae g. sp. + + + + +
Terebellides sp. — — _ + _
Terebellides stroemii Sars, 1835 + + + + +
Terebellides gracilis Malm, 1874 — - — + +
Terebellidae g. sp. + + + + +
Thelepus cincinnatus (Fabricius, 1780) — — — — +
Trichobranchus roseus (Malm, 1874) — + — — —

3amagHoOro Iobepexbsa apxuneiara lmuioGepreH
IOMMUHUPYIOT nerputodar Spiochaetopterus typicus n
Chirimia biceps biceps (Sars, 1861). B 6uoreorpacpu-

0 012 024 036 048

0.60

YeCKOM COCTaBe MpeobiiagaroT 6opealbHO-apKTUIE-
ckue Bunbl (78%), noas GopealbHbIX BUIOB COCTaB-
et 15%, nonst apkruaeckux — 7%.
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Puc. 2. I[eHz[porpaMMa CXOICTBa BUIOBOTO COCTaBa IOJUXET.
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Tabomuna 2. KonruecTBeHHbIE XapaKTepUCTUKU COOOIIIECTB MOJUXET B paitoHe 3ananHoro [nuubdepreHa

No Iy6buna, | Temneparypa, | Konuuecrso| buomacca, | HucieHHOCTD, JIOMUHUPYIOLIWIA
CTaHLUU M Ce° BUIOB r/M2 3K3. /M2 BUI (ITO METabOJIU3MY)

28 115 —1.8 45 83+ 11 6723 + 1730 | Maldane sarsi

31 91 —1.28 38 111 £ 15 4323 + 553 | Maldane sarsi

34 97 —1.79 26 31+3 2567 + 140 | Maldane sarsi

37 83 —1.73 43 70 = 11 2600 £ 106 | Maldane sarsi

39 89 —1.71 29 51+7 3023 £ 106 | Maldane sarsi

40 49 2.06 21 0.7£0.3 223 £ 62 Chitinopoma serrula

42 71 34 35 53+ 13 3037 £ 148 | Maldane sarsi

44 141 2.64 25 176 + 16 7553 + 586 | Maldane sarsi

46 137 2.75 39 24+ 8 1440 £ 316 | Nicomache lumbricalis

47 220 1.36 24 6+4 803 + 243 | Lumbrineridae g. sp.

53 430 0.19 14 13£1 605 + 27 Maldane sarsi

56 222 —0.2 30 57119 4130 = 977 | Maldane sarsi

61 215 2.2 27 27 £ 16 1810 = 756 | Maldane sarsi

62 97 0.4 28 3+1 757 = 151 | Lumbrineridae g. sp.

64 82 —1.78 21 4+1 1000 + 287 | Cirratulidae g. sp.

66 152 —1.88 21 23+ 10 1470 £ 333 | Aglaophamus malmgreni

68 172 —1.88 20 28+ 6 3260 &+ 346 | Aglaophamus malmgreni

71 90 2.76 28 22+ 8 847 £ 216 | Scoletoma fragilis

72 381 2.81 17 2+1 250 + 100 | Maldanidae g. sp., Paramphinome jeffreysii

73 87 2.46 59 37+£9 2750 £ 1035 | Nothria hyperborea

76 239 —0.25 42 20+ 14 1270 £ 342 | Spiochaetopterus typicus

77 269 —1.38 39 37+17 4703 + 1311 | Lumbrineridae g. sp.

78 149 0.17 34 96 £ 4 5626 + 206 | Maldane sarsi

80 115 4.2 50 15+4 1193 + 189 | Nephtys paradoxa

81 226 4.02 47 12+7 1100 + 323 | Spiochaetopterus typicus

84 325 4.46 47 10+3 3716 £ 2752 | Nothria hyperborea

85 505 0.34 34 18 £0.3 1613 £ 3 Chirimia biceps biceps

Bnonpe 3amagHoro noo6epexns IInuiidepreHa Ha
mryonHax ot 87 mo 325 M Ha TeCYaHBIX, TITMHUCTHIX
IPYHTaX ¢ MPUMECHI0O KaMHE U TaIbKU, TIPU PEUMYy-
ILIECTBEHHO ITOJIOKUTEILHOM TeMIIepaType MPUIOHHBIX
Box (+2.46...+4.46°C) oTMeueH NATHIA (hayHUCTHYE-
CKUII KOMIUIEKC. B maHHOM KOMITIEKCE OTMEYeHa
cpenHas 6uomacca (20.7 + 5.4 r/m?) 1 BbICOKas IUIOT-
HOCTb niocenieHus (2533 + 1325 s5k3./M2). 31ech 1o Me-
TabONMM3My M OHOMAacce MTOMUHUPYET IIJIOTOSIIHAS
nonuxera Nothria hyperborea (Hansen, 1878), mo
YUCJIEHHOCTU JOMUHUPYET OopeanbHblil BunI Filogra-
na implexa Berkeley, 1835.

B buoreorpaguyeckoM cocrase Ipeo0diiagaloT 60-
peanbHO-apKTIIecKre BUIbI (79%), 00T 60peaTbHBIX
BUIIOB cocTaBisieT 16%, noist apkTnieckux — 5%.

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 5

OBCYXIEHUWE PE3VIILTATOB

AHanu3 TIOJIyYeHHBIX JAHHBIX TOKa3aj, 4TO Ha
OonbIIMHCTBe cTraHumii 3aymBa Mc-¢popn u Cryp-
¢dbopa Ha MITKUX WIMCTO-TJIMHUCTBIX TPYHTAX TOMM-
HupyeT aerputodar M. sarsi. YacTora BCTpeyaeMOCTU
JAaHHOTO BMIIa B palioHe MCCIeIOBaHUs COCTaBIISIET
89%, nonsa B obieir 6moMacce — 60%. Ilo maHHBIM
npeabiaynmx uccaenoBanuii (JIukaesa, Mdposiosa,
2014, 2018) merpurtodar M. sarsi TakKKe 3aHUMAJL JO-
MUHUPYIOIIIEE TOJIOXKEHUE B COCTaBE COOOIIECTB O~
JIUXET B pailoHe 3ainuBa Mc-¢hbhopa U B OTXOASIIEM OT
Hero 3anuBe [peH-dbopn (puc. 1).

OnuH M3 MacCOBBIX BUIOB ToimxeT bapeHiieBa
Mops S. typicus, TOMUHUPYET B palioHe MCCea0Ba-
HUS Ha JBYX CTAaHIMSIX BOOJb CKJIOHOB 3amagHOTO
nobepexpsa HInmuiideprena. YacTtora BCcTpeyaeMOCTH
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JTaHHOTO BUAA cocTaBiisieT 52%, nonst B ob1Ieit 6uo-
Macce nojimxeT BapbupyeT ot 1 1o 50%. B npenpiny-
WX UCCIeA0BaHUsIX S. fypicus ObUT BCTpeUYeH Ha He-
GOJIBIIOM KOJTMYECTBE CTAHIUIT BO BHEITHEHN U LIEH-
TpaibHOI yactu 3anmBa Mc-¢pwopn. B BapeniieBom
Mope coOuparomuii gerpurodar S. tfypicus TOMUHU-
pyeT B IITyOOKOBOMHBIX pailoHaX CO CTaOMJIBHBIMU
YCIIOBUSIMU Cpeibl, TIe OcelaHNe B3BECH IIpeobiamaeT
HaJl ero IepeHocoM. BeposTHO, HecTaGUITbHbBIE YCIO0-
BUSI Cpellbl U HETTIOCTOSTHCTBO THAPOJIOTMYECKUX YCIIO-
BUIi B paiioHe apxurtenara LIImunGepreH co3maior He-
GJIarOTIPUSITHBIE YCIIOBUS IUISI CYILLIECTBOBAHUS 3/1€Ch
cobuparoliero aerpurodara S. typicus, 9T0 IpUBOIUT
K HU3KOM YacToTe BCTPEYAEMOCTHU U HEBBICOKMM
3HAYEeHUSIM OMOMAacCChl JAHHOTO BUJA.

B paiioHe mccienoBaHuUsl, IpU IIPOABMKEHUN K
BHYTPEHHIMM y4yacTKaM 3ajmBa buiie-dropm, Takke
Kak B IpeabIayImnx ucciaenoanusx (Jukaesa, ®@po-
JoBa, 2014, 2018) oTMeYeHO TOMUHUPOBAHME TIOTO-
SITHOM TIONIUXETHl A. malmgreni 1 MeIKUX BUIOB-OM-
noptyHucToB cemeiictBa Cirratulidae (puc. 1). loH-
HbIE COO0IIIeCTBa, OOUTAIOIIME B “TIPUIEIHUKOBBIX
y4aCTKax 3aJIMBOB, OABEPKEHbBI IIOCTOSIHHBIM M3Me-
HSIIOIIMMCS YCIIOBUSIM cpenbl. [IpunuBHBIE JeqHU-
KM, PACMOJIOKEHHbIE BO BHYTPEHHMX yJacTKaxX apK-
TUYECKUX (PhOPHOB, COPACHIBAIOT XOJIOAHBIE Mpec-
HBI€ BOIBI, C OOJBIINM KOJIMYECTBOM OOJIOMOYHOIO
MaTepuraia 1 MUHEpPaJIbHOI B3BECH, OOJIbIIAS YaCTh
KOTOPBIX OcelaeT Ha JHO (hopmoB. Bricokas cko-
pOCTh CceAUMEHTALUsI IPUBOIUT K OOpa30BaHUIO
IUIOTHBIX IJIMHUCTBIX OTJIOXKEHUII ¢ HU3KUM COHEp-
KaHWEM OPraHMYECKOTO BEIeCTBa, UYTO OKa3bIBaeT
BJIMSIHUE Ha pacIpelesieHde JTOHHBIX COOOIIECTB B
JaHHBIX paifoHax. Hanuume MUHepabHOTO Ocajka
BO BHYTpPEeHHMX ydacTKax ¢bropaoB lllmmubdeprena
BBI3bIBAET CEPbE3HbBIN CTPECC MJIsl TOHHBIX OpraHU3-
MOB, OCOOEHHO IS IeTpuTOodaros (I0js1 rpyHTOEIa
M. sarsi B o611Ieit OoMacce cHUXaeTes 10 1%), uaro
MIPUBOIUT K CHIDKEHUIO OMOMACCHI TTIOJIMXET 1 JOMM-
HUPOBAHMUIO T10 TVIOTHOCTU MOCEJEHUST MEJIKUX BU-
JIOB-ONIIOPTYHMCTOB B JAHHBIX paifoHaX MCCJIenoBa-
Husa. CxogHasi TCHASHIMS pacpene/IcHUsI BUIOBOTO
COCTaBa M KOJIUYECTBEHHBIX XapaKTEPUCTUK JOHHBIX
OpPraHU3MOB B KYyTOBBIX “TIpPWJICGAHUKOBBIX U “JIGTHU-
KOBBIX” 3ayBax 3aragHoro IInmunoepreHa orMedyeHa
B mnpenbiaymnx ucciaenoBaHusx (Wlodarska—Kowal-
czuk, Pearson 2004; Renaud et al., 2007; dukaesa,
®dpososa 2008, 2014, 2018; dpososa, Jukaesa,
2009; JTroouna u ap. 2011).

Bo BHemHeit yactu 3anuBa Uc-dbvopn u bunne-
dBopI, a TAKKe BIOIb 3aITagHoro nmooepexnbs Lmmii-
OepreHa, B paifoHaX MOABEPKEHHBIX BIMUSHUIO TEII-
Jbix Bon 3amagHo-IIInunodepreHCKOro M XOoJIOIHBIX
Bon BoctouHo-IInuubepreHCKOro Te4yeHuit oTMe-
YeHO TOMMHUPOBAHME IUIOTOSOHBIX BUIOB MOJUXET
S. fragilis, N. hyperborea. 10 naHHBIM HAIIIUX TTPEIbIIY-
MxX vccaenoBanuit Lumbrineridae g. sp. u N. hyper-
borea Taxke TOMUHUPOBAJIN BIOJIb CKJIOHA 3amagHOro
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nobepexns IImmideprena u B 3aymBe buute-dbopn
(IukaeBa, ®@poJjoBa, 2018).

B HacTosiieM McclenoBaHUM MO CPaBHEHUIO C
maHHbMEu 2015 . oTMEeYeHa cMeHa TOMUHMPYIOIINX
BUIOB BIOJIb CKJIOHOB 3anagHoro nooepexns Lmmii-
6eprena (Jukaesa, @ponosa 2018). B mpeabiayimx
WCCIIENOBAaHUSIX B OAHHOM paifoHe OBbLI OTMEYeH
KOMIUIEKC ¢ JOMUHUPOBAaHUEM MEJIKMX cecToHO(pa-
ros. B coBpeMeHHBII nieprod UCCICIOBAHUS JOMU-
HUpYET IJIOTOSIAHBIN Bum N. hyperborea, a Takxke
Maldanidae g. sp., Paramphinome jeffreysii. U3ameHe-
HUE B COCTaBe JOMMWHMPYIOIIUX BUIOB, BEPOSITHO,
CBSI3aHO C pa3HOI IyOMHOIT 0TOOpa IMPoO B pa3HbIC
nepuoabl ucciaeaoBaHus. PaHee mpoObl ObLUIM OTO-
Opanbl Ha ryouHe MeHee 50 M (45—46 M), B HacTOSI-
1ee BpeMsI OTOOp IIPOO0 IMIPOU3BOAMIICS Ha OOJIBIINX
1yorHax (86—325 m).

CpaBHUBAasl HaCTOSIIME JaHHBIE C pe3ybTaTaMu
MPENbIAYIIUX UCCIEeNOBAHUN CyIIECTBEHHbBIX U3Me-
HeHuil B OuoreorpaduueckoM COCTaBE€ COOOILIECTB
MOJIMXET He BbIsIBJIEHO. Bo Bce nmepuonbl uccienoBa-
Huit (2001—-2003, 2008, 2015, 2019 rT.) OTMEYEHO O0-
MUWHHpPOBaHVE O0pealbHO-apKTUYeCKUX BUAOB (75, 77,
77%) xonmmdecTBO GopeanbHBIX BumoB (16, 16, 17%)
MpEeBBIIIAeT KOJIMYECTBO apKTHIecKuX (9, 7, 6%). On-
Hako aHan3 6uoreorpauyeckoro cocTaBa MmojJuxer
BO ¢dvopaax IlnundepreHa mokasan yBeJudYeHUE B
2019 r. nosm 6opeaabHBIX BUIOB BIOJIb CKJIOHOB 3a-
nagHoro IlInunGepreHa B pailoHe BIMSIHUS aTjaH-
TUYEeCKUX BOmHBIX Macc (puc. 3). B 2019 . B ceBep-
HOI YacTu 3amamHoro mooepexbsa Ilmaiidbeprena
(ct. 74) Ha myOuHe 325 M, Ha TlecYaHO-KaMEeHUCThIX
rpyHTax ObLI OTMeuYeH OopeanbHblit BUA F implexa,
paHee He BCTPEeUEeHHBII B IHOYEpHaTeIbHbIX TPOo0ax,
HO BCTpeYaloluiics B TToc/ieAHee BpeMs B TPaJIOBbIX
cobopax BHonb ckioHa 3amamHoro lllmmmoeprena
(3axapoB u ap., 2018). JlaHHBII Bua oOUTaeT Ha Ka-
MEHUCTBIX TPYHTAaX U TLJIOXO YJIaBJIUBAETCS THOUYEP-
nateneM. IlosiBneHue GopeanpHoTrO Buna F implexa
BIOJIb CKJIOHOB 3arnaaHoro [InuubdepreHa, BO3MoXK-
HO, CBSI3aHO C TIPEILIECTBYIOIIMM TEIILIM MEPUOIOM
C BBICOKMMU TMOKa3aTeJsIMU TEIJIOCOAEPXKaHUS BOI,
a TakKe C yBeJIMUYEHUEM 3aTOKa TEIUIbIX aTlaHTHuYe-
ckux BomHbIX Macc (MowuceeB, I'pomos, 2009; Tu-
cienko, MBanos, 2015; biomkuHa, @unpuyk, 2018).
ITpu norernieHUM TelarMyeckue JUUMHKY Oopeab-
HBIX BUZOB Pa3HOCSTCS TEUEHUSIMU 1 BBIXKMBAIOT Ce-
BepHee rpaHull CBOUX apeaoB. Takke, BaXKHbIM 300-
reorpacuyeckuM (hakTOpOM SIBJISIETCSI TOIBOAHAS
Tororpausi M 3KCIO3UIIMS CKJIOHOB pelibeda mHa
(MatumoB u np., 2011). Boons ckiioHa 3anamHoro
[InmunodepreHa, B NIsSIUMAIbHBIX XeJ100axX — KaHajlaxX
pacnpocTpaHeHUs aTJIaHTUYECKUX BOAHbBIX Macc, 00-
peajbHble BUIIbl HAXOASIT OINTUMAaJbHbIE YCJIOBUS,
MpY KOTOPBIX OHU KUBYT U pa3MHOXKaIOTCS.
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@ Cryp-dnopn

o CxkjI0H 3anagHoro
rmn6eprena

@ Hyp-dropn
o bunne-propn

o CacceH-pbops

0O I'pen-dbopn

m Mc-dpropn

Puc. 3. CooTHoleHue 6roreorpadryecKux rpyIi MoJuxeT B 3aiuBax 3anagHoro LnmuibepreHa u Ha IpUIEralolux K HeMy

akBaTopusix B 2001—2003, 2008, 2015, 2019 rr.

SAK/IIOYEHHME

Takum obpa3om, B pe3ysIibTaTe aHaIM3a MOJTyYeH-
HBIX JAHHBIX OTMEYE€Ha CTAaOMJIBHOCTH COOOIIECTB
nosuxeT B 3anuBe Mc-dbopa. Bo Bce mepuoabl uc-
cJIeIoOBaHUilI B JaHHOM palioHe TOMWHUPYET OCTPU-
Todar Maldane sarsi. CBoeoOpa3HBIN THAPOIOTAIC-
CKUil peXxuM, Meperaabl IIyOMH U MO3aMYHOCTb
TPYHTOB BIOJIb CKJIOHOB 3amagHoro IllmuuGepreHa
00ycIaBIMBaOT pa3HOOOpa3re TOHHBIX COOOIIECTB C
OTCYTCTBMEM ITIOCTOSIHHOIO JOMUWHAHTA, OTIMYar0-
IIMXCS HU3KUMU 3HAYEHUSIMU OMOMAaCChI, HO BBICO-
KOII IUIOTHOCTBIO TtocesieHust. HecraOwmibpHbBIE yCiio-
BHSI Cpelibl BO BHYTPEHHUX “TIPJIETHMKOBBIX paiioHaX
3anagHoro llInuubdepreHa IMpUBOOAT K Pa3BUTUIO
3leCh “apKTUYeCKMX~ HTOHHBIX COOOIIIECTB, Hauboee
MMPUCIIOCOOJIEHHBIX K W3MEHSIONIUMCS  YCIOBUSIM
cpenbl. YBeIMUYEHUE BCTPEYAEMOCTU OOpealbHbIX BU-
JIOB BOOJb CKJIOHOB 3amamHoro nmooepexkbs lmuii-
OepreHa, BO3MOXHO CBSI3aHO KaK C HEIOCTaTOUHON
M3YYEHHOCTBIO (payHBI, TaK 1 C HEJaBHUM pacIlIupe-
HHMEM HMX apeaJioB Ha CEBEP B pe3y/IbTaTe YBEIUICHUS
TEIUIOCOAEPKAHUS aTJIaHTUYECKUX BOMOHBIX Macc.
CTpyKTypa COOOIIECTB IIOJIMXET BIOJb CKJIOHOB 3a-
nagHoro IInuiibepreHa, MOXeT CIy>KUTh MHINKATO-
POM U3BMEHEHUI YCIIOBUM Cpelibl B MEPUO KJIIMMaTH -
yeckux daykryaumnii. [loaydeHHbIe HAMM JaHHBIE
CYIIIECTBEHHO MOIIOJHSIIOT CBEICHMS O TOHHBIX CO00-
1ecTBax B paiioHe 3amnanHoro HInuidepreHa u sipisi-
IOTCSI OCHOBOI IIJISI NaJIbHEMIIIMX MOHUTOPWHIOBBIX
WCCJIENOBAaHUM, C 1I€JIbIO BBISIBJICHUSI U3MEHEHUI B
COCTaBe U CTPYKTYpe TOHHBIX COOOIIIECTB MOJIUXET.

ABTOp BBIpaxaeT O0J1aromapHOCTh YYaCTHHKAM
skcniequuuu  E.A. Tapoymo, O.J. 3umwuHOIii,
K.K. Mocksuny, 3.}0. PymsaHueBoit 3a coop GeH-
TOCHBIX ITPOO.

PaGora BhITIOJIHEHA B paMKaX rOCyIapCTBEHHOTO
saganugd MMBH PAH.
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Distribution of Polychaete Communities in the West Spitsbergen
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Based on the material collected in the expeditions conducted by MMBI in 2019, new data on the distribution
of polychaete communities in the area of Western Spitsbergen was obtained, complimenting and refining the
results of previous studies. Species complexes of polychaetes have been identified in the study area. The com-
position of said complexes is mainly determined by the complexity of seabed topography shaping the consti-
tution and structure of the sediment, coupled with specifics of the hydrological regime as a result of Atlantic
and Arctic water mass interaction. The distribution of polychaete communities is compared with the results

of previous studies.
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