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AJANITALIUSA DKUITAZKA CYJHA K YCJIOBUAM JJUTEJBHOI'O IIJIABAHUSA
ITO XAPAKTEPUCTUKAM PABOTHBI CEPILIA

Kosanb B.T.!, [Terpauenko H.E.%, Commna H.C.!, 3opyeHKo HK.?

! lanbHeBOCTOUHBIH (hefepabHEIi YHUBEpCHTET, T. BiamuBocTok, 0. Pycckwuii, . Asike, 10, kop-
yc 20.
2

TuxookeaHckoe BbIcIIee BOeHHO-MOpckoe yumuine umenu C.O. MakapoBa Munucrepcta 000-
ponsl Poccuiickoii @enepaunu, r. Bnanusocrok, Kamckuii nepeysox, 6.
3 JlanbHeBOCTOUHBIH TOCY/IapCTBEHHBIN TEXHUYECKHI PHIOOXO3HUCTBEHHBIM yHHBEepcUTeT ([lanb-
pBIOBTY3), T. BmaguBocTok, JIyrosas, 52b.

CraThsl TIOCBAIICHA BBISBICHHUIO 3aKOHOMEPHOCTEH IMpoliecca aJanTalydd WICHOB SKUMaXa K YCIOBHIM
raBaHus kpyrocetHoro pefica YIIC «[lamramay. McXoqHBIME JaHHBIMH TIOCITY>KWJINA PE3YJIbTATHl H3Me-
PEHUS TapaMEeTPOB CepACHHON JCATSILHOCTH WICHOB YKUIIaXa Cy[HA 32 BECh MEPUOJ HAXOXKACHHS Ha ero
6opry. bruta mpemnoxkeHa MeTouKa 00padOTKU SKCIEPUMEHTANBHBIX JaHHBIX Il OTACICHUS WHAUBUIY-
QIBHBIX OCOOCHHOCTEH CEepIICUHOM NEeSITEIBPHOCTH OT BIMSHUS BHENTHEH cpe/bl. Bpiia monTBep kIeHa THITo-
T€3a O CTPECCOBOM CHTYAI[MH M MOCTEINIEHHON aJlanTalyy IiaBcoctaBa cyaHa. s witrocTpauu mpeasio-
KEHHOTO METOJ[a TIPUBOJHUTCS 3aBUCUMOCTh OTKIIOHEHHUSI CUCTOJIMIECKOTO MHICKCA OT CPEAHEr0 3HAYCHUSI.
[Tokazano, yTo HauboJblllee OTKIOHEHHE 3HaUEHUH crucTonmdeckoro uuaekca (CH) ot ¢pusnonornyeckoi
HOpMbI HaONIOJaJI0Ch B MOMEHTHI IepecedeHHsl dKBaTopa B O0OMX HAMpABICHHUSAX U HPH MEPECCUCHUH
['puHBHYCKOTO MEpHUIUAHA.

KuroueBsle cioBa: aganranwsi, KoO3QQHUIHESHT KOPPEIAIHUA, CHCTOITUISCKAN HHIIEKC, SKHUITaX CYIHA.

ADAPTATION OF THE SHIP'S CREW TO THE CONDITIONS OF A LONG VOYAGE
ACCORDING TO THE CHARACTERISTICS OF THE HEART

Koval V.T.!, Petrachenko N.E.2, Soshina N.S.!, Zorchenko N.K.?

! Far Eastern Federal University, Vladivostok, about. Russian, p. Ajax, 10, building 20.

? Pacific Higher Naval School named after S.0. Makarov of the Ministry of Defense of the Russian
Federation, Vladivostok, Kamsky Lane 6.

3 Far Eastern State Technical Fisheries University, Vladivostok, Lugovaya Str. 52B.

The article is devoted to identifying the regularities of the process of adaptation of the crew members to the
sailing conditions of the round-the-world voyage of the TSS “Pallada”. The initial data were the results of
measuring the parameters of the cardiac activity of the ship's crew members for the entire period of being on
board the ship. A method for processing experimental data was proposed to separate the individual characte-
ristics of cardiac activity from the influence of the external environment. The hypothesis of a stressful situa-
tion and gradual adaptation of the ship's crew was confirmed. To illustrate the proposed method, the depen-
dence of the deviation of the systolic index from the mean is given. It was shown that the greatest deviation
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of the Systolic Index (SI) values from the physiological norm was observed at the moments of crossing the

equator in both directions and at the crossing of the Greenwich meridian.

Key words: adaptation, correlation coefficient, systolic index, ship crew.

BBEJIEHUE

TexHu4yeckuil mporpecc CTPEMUTENBHO U3-
MEHSET YCJIOBHUS CYILIECTBOBAHUS, B TOM YHCIIE
B CBS3M C TMOSBICHUEM 3JIEKTPOMArHUTHOTO
U3JTy4eHHs] TEXHOTEHHOTO MPOUCXOMKICHHS.

KoHTponp  HameXHOCTH  YelloBEeKa-
oreparopa Kak 3JIeMEHTa CHCTEMbI yIpaBiie-
HUSI CTAHOBUTCSA OJHHMM M3 pelnarmmx (ak-
TOPOB TEXHOTEHHOW O€30MacCHOCTH OOJBIIHIX
CPYIII JIFOAEN U TEPPUTOPHIL.

UenoBeueckuii (pakTop sBISIETCS BaKHBIM
00CTOSITETLCTBOM BO3HUKHOBEHHSI aBapuid-
HBIX TMPOMUCIIECTBUH. DTO HECMOCOOHOCTh
TOYHO YHPABIATh TEXHHUYECKHUMH CpE/ICTBa-
MU, Hed((HEKTUBHOCTh OPTAHOB YITPABIICHUS,
YTO CBSI3aHO C PSAAOM TNCHXOJIOTHYECKUX WU
(U3NOTOTHYECKIX COCTOSHHMA.

[Tepexox OT Ha3eMHOTO K MOPCKOMY 00-
pa3dy KH3HU — CEpbe3HOE HCHbITAaHHE ISt
YJIEHOB dKHnaxa. Ho yenoBek KO MHOromy
MOXKET MPHUBBIKHYTh, MPUBBIKAET U K >KU3HU
u pabote Ha 60pTy cynHa. BeisiBneHue 3ako-
HOMEpPHOCTEH Tpolecca afanTalid WICHOB
SKUMNaXa K YCIOBHMAM JUTUTEIHHOTO IJIaBa-
HUS — 1eNb JaHHOTO HccienoBanus. Mcexon-
HBIE JaHHBIE — PE3YyJIbTAaThl U3MEPEHUs Mapa-
METPOB CEPJACHYHON NEeATENbHOCTH (3JIEKTPO-
KapJUOrpaMMbl) 4ICHOB JKUIaXa CyAHa 3a
BECh IEPHOJ] HaXOXKJEHUS Ha OOpTy cyaHa
[JIeBun u ap., 2013].

[TpomomKHUTENbHOCTD TJIaBaHUS y4eOHO-
ro mapycHoro cyana «[lammama» cocraBuia
200 cyTok. Uncno 4IeHOB 3KHUIAXKa, y4acTBO-
BaBIINX B HccaenoBannu, — 40 yemoBek. Ko-
JUYECTBO 00pabOTaHHBIX AJIEKTPOKAPIUO-
rpaMm — 2 237. Bonbllyl0 4acTb CYTOK 3KHU-
nak MPOBOAMJ BHE KOpIlyca, Ha BepXHeu
nanybe. B ocobenHocTn OorMaHcKas KOMaH-
na u KypcaHtel. [lo 3To# mpuumHe 00 3Kpa-

HUPOBAHUU METAJUIMYECKUM KOPITYCOM MOXK-
HO TOBOPUTH JIMIIb HA NIEPUOJ OKOJIO 5—7 4a-
coB B cyTku [Kopouentes u ap., 2019].
MATEPHUAJIBI U METO/IbI

Perucrpanus AIIEKTPOKAPIUOTPAMM
(OKT") Bemonnstace B mepuog ¢ 05:30 yrpa
no 22:30 Beuepa, ¢ TeM 9TOOBI OXBATUThH BECh
KOHTUHTEHT OOCIIEyeMbIX C YIeTOM HX BaXT,
MpeAnoYTeHul, ocobeHHocTer ciyx0n1 [Ko-
Baib u Jap., 2015; Kosanxs, Kopoueniies,
2021]. Ilepen 3ammcbio OKI' ompenensiuch
KOOpPAMHATHI: IIUPOTa U JOJTOTa. DIIEKTPO-
kapauorpad OBLT 3a3eMJIGH Ha IKEJIEe3HBIN
Kopryc cynHa. MlHOTa B KauecTBe JKCIepH-
MeHTa Win B cwiry ooctosTenbctB DKIT pu-
XOIWJIOCh 3alUCHIBATh HE B HAJCTPOWKE,
a BHYTpH, B KalOT-KOMITAHUHM WM KyOpHKax,
HO 3TO HMKAaK HE BJIMJIO HA ONUCAHHbBIC Ha-
omonenusi. CBeleHUs] O MOTOAHBIX YCIOBHUSAX
UMEIOTCS. B CYJIOBOM BaXTEHHOM KypHale.
OKI' BBINONHATIUCH B JIIOOYIO MOTOY TaK K€,
KaK HECEHHUE BaXT.

OO0o3HaueHUsT MapaMeTpoB CEPACUHOU
JeSITETbHOCTH:

P — Bpems cokpalieHns npeacepanii;

PQ — Bpems aTpHOBEHTPUKYJISPHOTO
MIPOBEJICHUS UMITYJIbCA;

QRS — Bpems cokpaiieHuss MHOKapia
KEITYT0UKOB CEepALIa;

QT — BpeMs 3IEKTPOMEXaHHYECKOW CHC-
TOJIBI JKETTYA0UYKOB CepIIIa;

CII — cucToTNYECKUH TTOKA3aTeNb;

CH — cucTonn4ecKUH HHIEKC,

YCC — vacroTa cepi€UHBIX COKpAIIeHUN
(B 1 MunyTty).

HopMmoil uyacToThl cepaeyHbIX COKpare-
Huii cunraercsa 60-90 B oqny munyty. Cpen-
Hee 3HaueHue — 75 yn/muH. Menee 60 — Opa-
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nukapaust; 6onee 90 — taxukapaus. [lpomgon-
KUTETBbHOCTh MHTepBaja PQ momaraioT HOp-
manbHOM OoT 0,12 ¢ 10 0,21 ¢. Menee 0,12 ¢ —
curaapom Kirepka — JleBu — Kpucrecko (cuH-
npoMm ykopodenus); 6oiee 0,21 ¢ — pasnmd-
HbIe BHUJBl ATPHOBEHTPUKYJSAPHBIX OJOKa.
Besixkoro poma  «paciieruieHns» KOMILIEKca
QRS B Tpex u Gosiee 0OTBEACHUIX MPOIOIIKHU-
TenabHOCThIO0 Oosiee 0,03 ¢ — ouaroBble BHYT-
pUKenyqoukoBble — Onokaabl.  M3meHeHus
MPOJODKUTEIBHOCTH HHTepBania PQ moryr
OBITH CBSI3aHBI KAaK C BIMSHHUEM 3JIEKTpOMar-
HUTHOTO M3JIy4EHUs Ha NEHCMEKEPHbIE KIIET-
KM CHHYCOBOT'O y3/1a, TaK M C BJIMSHUEM Ha
CUCTEMY, IMPOBOJAILYI0 HMIYJIbC IO Npen-
CepausiM.

QT nHaxonuTcsi B 3aBUCUMOCTH OT 4acToO-
Thl CEpJCYHBIX COKpAILEHUH, a ero mpoao-
KUTEIBHOCTh BJIMAET HA CUCTOJIMYECKUN HH-
nexc (CH). IIpomomkuTenbHOCTh WHTEpBaja
PQ He ompenensier 4acToTy puUTMa M IpoO-
nomxkurensHocTs QT, omgHako mpu ykopoue-
auu MeHee 0,11 ¢ wHOTHA (HO HE 00s3aTEINb-
HO) OTMEYAIOTCA TAPOKCU3MBI (IIPUCTYIIHI)
TaxUKapJuy, T. €. YYallleHUE CepIeUYHBIX CO-
kpamenuid 10 120 u Gonee B OJHY MUHYTY.
He uckimioyeHo, 4TO 3JIEKTPOMArHUTHBIE W3-
Jy4yeHUsT MOTYT BO3ACHCTBOBAaTH KaK Ha
(GYHKITMIO TTeHCMEKEepHBIX KIETOK (Hapyiie-
HUE (YHKIMU CHHYCOBOTO Y371a, CHHOAYpH-
KyJsipHbIEe OJOKanbl, XapaKTEepH3YIOLIHecs
W3MEHEHUsAMH 3yOra P), Tak u Ha aTpuOBEH-
TPUKYJISIPHYIO ITpoBoAsIyto cuctemy (PQ).

PE3YJIBTATBI U OBCY/KJIEHUE

[TapameTpsl cepaedyHOW AEATEIBHOCTH
YeJI0BeKa KaK OMOJIOTHYECKOTO BHIA HUMEIOT
HEKOTOpbIE cpenHue 3HadeHusd. Ha oty cpen-
HIOIO TIO0 OMOJIOTMYECKOMY BHIY BEIHUUHY
HAaKJIaJIbIBAIOTCSl PA3JIMUHble WHAUBUIYaJlb-
Hble 0COOEHHOCTH: BO3PACT, I0JI, IEPEHECEH-
HbIe 3a0051eBaHus U MHOTOE Apyroe. s Toro
YTOOBl OTACTUTh WHAMBHIYaJbHBIE OCOOEH-

HOCTH CEpICYHON AESITCIHHOCTH OT BIUSHUS
BHEIIIHEH CpeJIbl, MBI HCIIOJIB30BAIHN CIIEIYIO-
IIYyI0 METOJIMKY 00pabOTKH SKCTICPUMEHTAIb-
HbIX faHHbix [Kopuaka, 2019].

JIJ1s Kakoro 4iieHa SKUTaXka PacCUUThI-
BaJINCh CpeIHME apu(PMETHIECKUE TOoKa3are-
JIY 32 BpeMs TIJIaBaHMS:

2% (1)

3arem ormpenensiack abCOMOTHAST BENH-
YMHA OTKJIOHEHMs IOKa3aTelsl OT CPEIHEro
3HA4YEHHUS:

Ax=x,—X. 2)

IIpennonaranock, 4TO 3TH OTKJIOHEHHMS
OyAyT 3aBHCETb B OCHOBHOM OT BHEIIHUX
(akToOpoB, TakKe JaHHbIC OTKJIOHEHHUS IS
pa3HBIX WICHOB 3KUIa)kKa MOKHO CPaBHHUBATH
Mexay coboii [Chernenko et al., 2020].

YpaBHeHHEe M TPSAMOW JIMHUM WMEET
CIENYIOIN BU:

y=ax+b. 3)

YToObI ompeaenuTh NPSIMYIO JIMHAIO, KO-
TOpast HAWJITYYITUM 00pa3oM armpOKCHMHPYET
MMEIOTITUECS SKCTIEPUMEHTAITLHBIC TaHHBIE, TO
€CTh JUIsl omnpesiesieHus Ko3(pPUIueHTor a, b,
MPUMEHSETCS METO/ HAMMEHBIINX KBAAPATOB.
VYrnoBoéi ko3 duumeHT mnpsMoi (TaHreHC
yTila HaKJIOHA) BRIYUCIISETCS o hopmyre:

Z(xl. —)_c)(yl. _y)

a= . (4)

Z(xl. —)_c)z

YpaBHeHHe JJI1 HaXOXJACHHUSA TOYKH IIC-

peCCUCHU JINHUM:

b=y —ax. (5)
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Tak BBITISAUT MPOLECC aJanTalld dKH-
naxa (puc. 1), ecnu ero oneHUBaTh MO CTa-
OunpHOCTU cepAeuHoll nestenbHocTh. o ro-
PU30HTAIBHOW OCH yKa3aHO BpeMs C Havaja
peiica B cyTtkax. [Io BepTHKambHOM OCH — OT-
KJIOHEHHE BEJINYMHBI CHCTOJINYECKOIO MHJIEK-
ca (CH1) ot cpeanero apupMeTHIECKOTO 3HA-
yenus. B ¢popmynax (1) u (2) B kauecTBe me-
PEMEHHON X; MCIOJIb3YETCSl CUCTOIMYECKUN
unaekc CH,. Jlng kaxaoro ujaeHa SKHIIaxa
CpelHee 3HAUYE€HUE CHUCTOIMYECKOrO MHJIEKCa
CH,p, 3a BeCh NEpHOJ M3MEPEHUM OINpEness-
ercst o ¢opmyne (1), OTKIOHEHHS OT Cpell-
Hero 3HaueHue — 1mo Gopmye (2). 3HadeHUs
3TOr0 OTKJIOHEHHS M OTKJIAJBIBAIOTCA IO BEP-
TUKanpHOM ocu. K mpumepy, 1s1 coToro IHs
IUTAaBaHMs YUCIO U3MEPEHHBIX KapAHOrpaMMm
y pasHbBIX YJICHOB HKHUIAXa PaBHO MAECSTH.
Ms1 umeem necats cpeanux 3HaueHui CH,,
OINPE/IEICHHBIX 32 TOJIHOE BpeMs IUIaBaHUS,
u 1ecare 3HadeHnd otknonennn CH — CH,,
KOTOpBIE M MOKa3aHbl HA PUCYHKE | pOBHO B
CepeHE TOPU30HTAIIBHOU OCH.

be3 mpuMeHeHus1 cTaTHCTUYECKOW 0Opa-
OOTKH MOKHO 3aMETUTh, YTO B JIEBOM 4YacTH
IyarpaMMbl BEPTUKAJIbHBIM pa3zdpoc Todek

40

CHU-CHcp
30

-10

-20

40

OoJbie, 4yeM B MpaBoil yacTu. To ecTh rumo-
T€3a O CTPECCOBOM CUTyallud M MOCTENEHHOU
aJanTalydyd KauyeCTBEHHO TMOATBEPKAAETCS.
OcraeTcs BBIIBUTH KOJMUYECTBEHHBIE Xapak-
TEPUCTUKH 3TOTO Tporiecca [Jlobosa, bemamr,
2018; Commna u mip., 2014].

[Tomasnsromniee OONBIITMHCTBO MPOIECCOB
3aTyXaHusli B TNPUPOJE MHOTUUHSIETCS DKCIO-
HeHIManbHOMY 3akoHy [Korochentsev et al.,
2020]. Bbuto BBIIBUHYTO MPEAINOJIOKEHHUE,
YTO TMPOLECC aJanTalud OJKUNaka Takxke
HNOJYMHSAETCA 3TOMY 3aKOHY:

c-cu,

—a-et, 6)

HeoOxomumo HaiiTh 3HadeHHs Kodhdu-
1ueHToB o U (. st 00paboTK OTKIOHEHUS
ot cpeanero 3HaueHuss CU B3ATO 1Mo abCOIOT-
HOM BenmuurHe (puc. 2). JIMHUS TpeHaa CTpouT-
Csl IO METOJly HAMMEHBIINX KBaJpaToB. YpaB-
HEHHE, OITMCHIBAIOIIEE 3aBUCHMOCTb MOJYJIS
otkionennst CU ot cpezHero 3Ha4eHUs:

CU-CH,|=4,805-¢".  (7)

Bpems, cyTkH

Puc. 1. 3aBUCUMOCTBH OTKJIOHEHHS CUCTOJIMYCCKOTO HMHACKCA OT CPEAHCTO 3HAUCHUA

Fig. 1. Dependence of the deviation of the systolic index from the mean

9
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45

CH-CHep
40

35

Bpenst, eyt

Puc. 2. 3aBucumMocTh MOZAYJIA OTKIIOHECHHUS CUCTOJIMIECKOTO HHACKCA OT CPEAHETO 3HAUCHU A

Fig. 2. Dependence of the modulus of deviation of the systolic index from the mean

Ha auarpamme (puc. 2) BuaHa najaaronias
AKCIOHEHIIMANbHASL KPUBasi, HA4aja0 KOTOPOU
HAXOJUTCSI HA OTMETKE 5 10 BEPTUKAIIH.

Kosdpdunment
0,00505 [1/cyTkH].

[TocrossHHas BpeMeHHM T (BeaW4unWHA, 00-

3aryxaHusi [} paBeH

patHass KOX(pOUIIMEHTY 3aTyXaHWs) paBHA
198,02 cyTok. D10 O3HAUYaAET, 4TO 3a MPUMEP-
HO 198 cyTok otkinonenne or CU ot cpenne-
ro 3HaYEHHsI yMEHbIIaeTcs B 2,7 pasa.
Koaduument koppensuu R i TuHEH-
HOM 3aBHCUMOCTH MOYKHO HalTH 1o (opmyore:

2Dy
-3 (-7

Koadpdunment koppensiuuu XapakTepu-

R )]

3yeT MOJIHOTY U JOCTOBEPHOCTH HCIIOJIB30-
BaHHON MaTeMaTUYECKOW MOJIEIIH.

Hnst PQ momydeHsl clieyronie 3aKoHO-
MepHOCTH (puc. 3):

[PQ-PQ,,|=0,0087-¢ ™.

)

Koo durment 3aryxanus 3 pasen 0,00774
[1/cyTku].

10

[TocTtosiHHas BpeMeHH T (BelWYMHA, 00-
patHast koddunmenty 3aryxaHus) misi PQ
paBHa 129,2 cyTok.

Hnst QT monydeHs! cieayroinye 3aK0HO-
MepHOCTH (puc. 4):

QT -QT,|=0,00161-¢ """,

(10)

Koaddurment 3aryxanus 3 pasen 0,00525
[1/cyTkn].

[locrosiHHast BpeMeHU T (BeNWYHMHA, 00-
patHast ko3dduuuenty 3aryxanus) mig QT
paBHa 190,5 cyTok.

Hns P momydeHsl clieayronme 3aKOHO-
MEpHOCTH (pHC. 5):

=0,0087-¢ 7 .

P-P, (11)

Koo dumment 3aryxanus 3 pasen 0,00507
[1/cyTku].

[TocTosiHHast BpeMeHH T (BeJWYMHA, 00-
patHast ko3(dummenty 3aryxaHus) s P
paBHa 197.24.

st QRS — BpeMeHH COKpalleHduss MHO-
KapJa >KelyJ0YKOB Ceplia — SIBHBIX ajarTa-
[IMOHHBIX U3MEHEHU He 00HapyKeHO (puc. 6).
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Bpems, cyTkmn

Puc. 3. 3aBucumocTh MOAYJid OTKIIOHCHUSA BPEMCHU aTPUOBCHTPUKYISIPHOI'O MPOBEACHUA UMITYJIbCAa OT CPEAHETO

3HA4YCHUA

Fig. 3. Dependence of the modulus of deviation of the time of the atrioventricular impulse conduction from the

mean value
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Puc. 4. 3aBucuMocTb MOAYyJIsL OTKJIIOHECHHUS BPEMEHHU BHCKTpOMexaHHqCCKOﬁ CHCTOJIBI JKEIIyJOYKOB CEpALa
OT CPCAHCTO 3HAYCHUA

Fig. 4. Dependence of the modulus of the deviation of the time of the electromechanical systole of the ventricles
of the heart from the mean value
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P-Pep. ¢

0,05

0,04

0,03 H

002 |- e .o

Bpewms, cyTRI

Puc. 5. 3aBucumMocTh MOAyJid OTKJIIOHCHHUA BPEMCEHU COKpAlICHUA npeacepam‘/i OT CPCAHCTO 3HAYCHUSA

Fig. 5. Dependence of the deviation modulus of the atrial contraction time from the mean value

0,05
QRS-QRScp, ¢
0,04
0,03
002 oot = —
I e I I L B
- TR ERR e A
e seeem feme m sjs e o s 8¢  emm  w R N o '
0,01 =
0
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180 200

Bpems, cyTkin

Puc. 6. 3aBUCHMOCTD MOZIYJsI OTKIIOHEHHUS BPEMEHH COKpAIICHHS MHUOKAapAa >KEIYIJOYKOB CEepla OT CPEeXHETO

SHAYCHUA

Fig. 6. Dependence of the deviation modulus of the contraction time of the myocardium of the ventricles of the

heart from the mean

Takum oOpazom, eciu KO3 ULIUEHT
KOppEJSILMM PaBeH €IMHUIE, TO BCE JKCIIe-
PUMEHTAJIbHBIE TOYKHU JIeKAaT Ha PAacCUMTaH-
HOM 0 (hopmyste smaNU. Ecim koaddurment

KOppESILIMA PaBEH HYJO, TO JKCIIEPUMEH-

12

TaJIbHBIC TOYKH pa30pocaHbl CiydaitHbIM 00pa-
30M OTHOCHUTEJIBHO TpEIaraéMoil pacyeTHOM
muHAM. B Hamem ciydae BenmmumHa K0d(hGdU-
[IMEHTa KOPPEISIUK O3HAYaeT, YTO MaTeMaTH-
YecKasi MOJIeITh IpoIiecca afanTalyy B [EeJIOM
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BEpHA, HO €CThb HEYYTEHHbIC B HEH (PaKTOPHI, OTKJIOHEHUS OT CpeAHMX 3HAYeHH 1t P
CEphE3HO BIIMSIONINE HA CEPACUHYIO JeSTENb- (Bpemst cokpatieHus mnpencepauit) u  PQ
HOCTb Y€JIOBEKa B YCIOBUSX JUIUTEIBHOTO T1a- (BpeMsi aTpHOBEHTPHUKYJISIPHOTO IMPOBEICHUS
BaHus. [louck m orpaboTka 3THX (haKTOpOB — UMITYJIbCA) TAKXKe MMEIOT JIMHEHHYIO 3aBUCH-
CJIETYIOIIMH IIar B HAIlIEM MCCIIeI0BAaHUH. MOCTb (puc. 9).

OTKJIOHEHHSI OT CpPEeIHUX 3HAYCHUH Ui
BPEMEHH aTPHOBEHTPUKYJISIPHOTO MPOBEIICHUS PQ=0,307-P. (14)
umnynbea (PQ) u BpeMeHu 31eKTpoMexaHude-
CKO# cHcTombl skenmynoukos cepama  (QT) Koaddumment xoppensmu: R = 0,23.
HUMEIOT JJMHEHHYIO 3aBUCUMOCTH (puc. 7): Jlns mapamerpos P u QT siBHO# Koppe-

JSAIUOHHOW 3aBHCHUMOCTH He Halmomaercs
QT =0,3863 - PQ. (12) (puc. 10).

Koadpdunment xoppensiuu: R = 0,233. QT=0,24-P. (15)

OTKJIOHEHUS OT CPEAHMX 3HAYeHHH 1t P
(Bpemst cokpameHust npencepauii) u QRS Koaddumment koppensiun: R = 0,11.
(Bpemsi COKpAIlCHHs MHOKAap/a JKeTyJI04YKOB [IpoBepsnack runoTesa O BIAUSHUM BO3MY-
Cep/l@a) TaKKe HMMEIOT JIMHEWHYIO 3aBHCH- IIIEHNH MarHUTHOTO TTOJIs1 3eMJIM Ha CEPIICYHYIO
MOCTb (puc. 8). JIeATeILHOCTE YelloBeKa. JIaHHBIE O COCTOSTHHH

MarHuToc(epsl 3a HEOOXOUMBIN TIEPUO]] BpE-
QRS=0,14-P. (13) MeHH OBIIM B3ATHI C caiiTa 1abopaTopuu peHT-
rerHoBckoi actpoHomun Comuiga, DUAH.
Koadpdumment koppemsum: R = 0,223.
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Puc. 7. 3aBHCHMOCTD OTKIIOHEHHUH OT CPETHETO JJISI BpEMEHH DJICKTPOMEXaHUIECKOM CHCTOJIBI XKEITyI0YKOB Cep/I-
na (QT) u BpeMeHHN aTpHOBEHTPUKYISIPHOTO MpoBeaeHus nmmyisca (PQ). Ilo ropusonTansHoit ocu PQ, mo Bep-
THKaITbHOM ocu QT

Fig. 7. Dependence of deviations from the mean for the time of the electromechanical systole of the ventricles of the
heart (QT) and the time of the atrioventricular impulse conduction (PQ). Horizontal axis PQ, vertical axis QT
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Puc. 8. 3aBUCHMOCTH OTKIIOHEHHUIT OT CpPEeIHET0 I BPEMEHU COKpaleHus npeacepaunit (P) u BpeMenu cokparie-
HUs MUOKapaa sxenynoukoB cepana (QRS). ITo ropusonTansHolt ocu P, o BepTukansHoit ocu QRS

Fig. 8. Dependence of deviations from the mean for the time of atrial contraction (P) and the time of contraction
of the ventricular myocardium (QRS). Horizontal axis P, vertical axis QRS
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Puc. 9. 3aBHCHMOCTD OTKIIOHEHHI OT CPEITHETO IS BpEMEHHU COKpaieHus npencepanii (P) u BpemeHnu aTpuoBeH-
TPHUKYJLIpHOTO TpoBeneHmst nmmnyibea (PQ). Ilo ropusonTtansHoit ocu P, mo BepTukamsHOi ocu PQ

Fig. 9. Dependence of deviations from the mean for the time of atrial contraction (P) and the time of atrioventricu-
lar impulse conduction (PQ). Horizontal axis P, vertical axis PQ
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QT-QTep, ¢
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Puc. 10. 3aBHCUMOCTb OTKIIOHEHHUH OT CPEIHEro Ul BpeMEHH COKpauieHus npeacepauii (P) u BpeMeHu amekTpo-
MeXaHW4ecKol cucTouibl ey noukoB cepana (QT). ITo ropuzonransHoit ocu P, o Beprukanshoit ocu QT

Fig. 10. Dependence of deviations from the mean for the time of atrial contraction (P) and the time of the electro-
mechanical systole of the ventricles of the heart (QT). Horizontal axis P, vertical axis QT

B kxadectBe aprymeHTa (yHKIIMOHAIHHOMN
3aBHCUMOCTH HcIoab30Basics Kp-unnexc mar-
HUTHOTO TOJIs1 3eMin (TOPU3OHTAJIbHAS K-
na). JIns Hero B MEPBOUCTOYHUKE MPHUBEICHBI
rpanaryum 3, 7, 15, 30, 55, 95 (Tabnumna).

Kp-unaexkc MarHuTHOTO moJist 3emMiin

Kp-index of the Earth's magnetic field

XapaKkTepucTHKa MarHUTOC(HEPHI Kp, uTn
MarauTtocdepa CroKoiHast 0
MarauTtocdepa CroKoiHast 3
MaruauTtocdepa CroKoiHast 7
MaruauTtocdepa CroKoiHast 15
MaruauTtocdepa CroKoiHast 30
Marnutocdepa Bo30yKaeHHas 55
Crnabast marauTHas Oyps 95

MHHUMYM COOTBETCTBYET CIOKOWHOM

MarHurocgepe, MakCUMyM — CHJIBHO BO3MY-
meHHoi. [llkana mpenanonaraercs JUHEWMHOM,
TO €CTh BO3MYILEHHS MAarHUTHOTO MOJS H3-
Mepsitotcss B HIN, a He sorapupmuueckon
(B 6amrax). CpemHee 1Mo 3¢MHON TOBEPXHOCTH
3HaY€HHE MHIYKIMM MarHUTHOTO IOJsS MpH-
mepro 50 - 107° T, Orciona cieyer, 4to Bo
BpeMs CHUTbHOH MarHMTHOW OypW MarHHUTHOE
MoJIe Ha MOBEPXHOCTH HalleH IMIaHEThl U3Me-

15

HeTcs MeHee ueM Ha 1% oT mcXxomgHoro 3Ha-
geHus. HecMOTpst Ha 3TO, MBI PEITHIIN TTPOBE-
pUTH CTETIEHb BIHMSHHAS KOJIeOaHWN MarHuT-
HOTO TT0JIs 3eMJIH Ha YeJIOBeKa.

3AK/IIOYEHHUE

B kpyrocsetnom petice YIIC «Ilamnama»
OBLT BBHITIOJIHEH PSJ UCCIEAOBAHUH COCTOSTHUS
3I0pOBbSl WICHOB JKWIAXa, B TOM YHUCIE
C HCMOJBb30BAaHUEM METOJAa DIIEKTPOKapIUO-
rpadun. IlpeaBapuTenbHBIA aHAIW3 TOJY-
YEHHBIX PEe3yJbTaTOB CBUJIETEILCTBYET O TOM,
4YTO HauOOJIbIINE OTKIOHEHHS 3HAUYECHUH cHC-
tonudeckoro uuaekca (CH1) ot gusnonorude-
CKOM HOpMBbI Ha0JII0/1aJICh B MOMEHTHI IIepe-
CeUeHHUs] SKBaTopa B OOOHMX HampaBICHUIX
U MIpU NepecedyeHnu [ pUHBUUCKOTO Mepuana-
Ha. Bpems aganranuu gocturaet 60 cyTok.

Takum 00pa3oM, MOKHO CKa3aTb O CTe-
MEHU BIUSHUS KOJEOAHUA MarHUTHOTO TOJIS
3eMJiu Ha YeloBeKa:

— SIBHOM JIMHEWHOW B3aMMOCBSI3M CHCTO-
audeckoro uHuekca u Kp-uHpekca He BBIAB-
neno (puc. 11);
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— ABHOM JIMHEWHOW B3aWMOCBSA3U BpEMeE-
HU aTPUOBEHTPUKYJIAPHOTO MPOBEACHUS HUM-
nynsca U Kp-unzaexca He BbisiBiIeHO (puc. 12);

— ABHOM JIMHEWHON B3aWMOCBSA3U BpEME-
HU DJIEKTPOMEXAHUYECKOH CHCTOJIBI JKEIy-
NOUYKOB cepaua u Kp-uHaekca He BBISBICHO
(puc. 13).

Huarpammbl, u3o0pakeHHble Ha puc. 11—
13, umeroT cxoxuii Bua. Hanbosee moruunoe
OOBSICHEHHE STOMY BBITVIAIUT CICAYIOIINM

oOpazoM: HauOoJbIllee YHCIIO JHEW 3a BCE
BpeMsi HaOmojeHuil MarHutocdepa Oblia
CTIOKOMHOM, TO €CTh BEIMYMHA BO3MYIIICHUS
cocTaBisia B otv 1HU 7, 15 m 30 aTn. Ha st
JTHU MOTJIO BBITIACTh OOJIBIIIEE YHCIIO IPYTHX
(aKkTOpoB, BIUSAIOMMX HA TIEPEUHCIICHHBIC
MapaMeTpsl CepAeYHON nesTenpHocTh. Men-
HO TO3TOMY pazOpoc TOYEK sl yKa3zaHHBIX
3HaueHud Kp mpeBblllaeT TakoBOW ISl €ro
MHHHMAJIBHBIX I MAKCUMATLHBIX 3HAUCHHIA.
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Puc. 11. 3aBucumocts cucronndeckoro unuaekca ot Kp-unaexca. Ilo ropusonrtansHoit ocu Kp-unnekc, no septu-

kansHOM ocu CU

Fig. 11. Dependence of the Systolic index on the Kp-index. On the horizontal axis Kp-index, on the vertical axis SI
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Puc. 12. 3aBucuMOCTb BpeMEHH aTPUOBEHTPUKYJIIPHOTO MpoBeAeHus umiyisca oT Kp-unaexca. Ilo ropuson-
TanbHOM ocu Kp-nHaekc, no BepTukansHOM ocu oTkinoHeHHe PQ oT cpeanero 3HaueHus

Fig. 12. Dependence of the time of atrioventricular conduction of the impulse from the Kp-index. On the horizon-
tal axis Kp-index, on the vertical axis the deviation of PQ from the mean
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Puc. 13. 3aBucuMOCTh BpeMEHHU JIEKTPOMEXAaHUUECKON CHCTOJBI JKeIyJ0uKoB cepaua oT Kp-unaekca. [1o ropu-
30HTaNbHOM ocu Kp-uHneke, no BepTukaibHoi ocu oTkioHeHue QT oT cpeanero 3HaueHus

Fig. 13. Time dependence of the electromechanical systole of the ventricles of the heart from the Kp-index. Hori-
zontal axis Kp-index, vertical axis deviation of QT from the mean
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NCCIEJOBAHHUE BJIUAHUA DJIEKTPOMATI'HUTHOI'O U3JIYYEHUSA
BBJIN3U PA3JAEJIA CPEJ «KATMOC®EPA - JIE[D»
B XOJE KPYT'OCBETHOI'O MAPHIPYTA

Kosanb B.T.%, Kopoueniies B.N.Y, Commna H.C.}, lInak 10.B.%, 30p4eHKO H.K.2, Benam A.IT.2

! NaneHeBocTOUHBII (eiepanbHbIil YHHBEpCHTET, T. BiaamBoctok, 0. Pycekwii, m. Asike, 10, koprryc 20.
2 JlanbHEBOCTOUHBIH TOCYyIapCTBCHHBIN ~ TEXHHYECKUH  pPBIOOXO3SHUCTBECHHBIH  YHHUBEPCH-
teT ([JanppeiOBTY3), T. BraguBocTtok, yi. Jlyrosas, 52b.

¥ KamuaTckmii TOCYJIapCTBEHHBIN TEXHUYECKUU yHUBEpCcUTET, I. llerponaBmoBck-KamuaTckui,
yi. KimroueBckas, 35.

CraThs IOCBSIIIEHA MCCIIEIOBAHMSIM BIHUSHUS JIEKTPOMAarHUTHOTO M3IIy4eHHs BOJIM3U paszienia cpell «aTMo-
cthepa — men» B xone kpyrocsetHoro mapiipyra YIIC «llamiana». B pabore npencraBiieH pacdyeT 3JIeKTpo-
MarHMTHOTO M3JIy4eHUs], TJ€ B Ka4ecTBEe MOJICIH BHIOpaH UCTOYHUK, KOTOPOW PACIONOKEH Ha MayTe Cy/Ha,
Haxozsweiics B Bo3aymHoH cpene. IlpuBoauTcs mMaTteMatuueckas MOZAENb U3IYUEHUS 3JIEKTPOMArHUTHOM
BOJIHBI, a TAK)KE pacueT MUHTEHCUBHOCTHU IEKTPOMArHUTHOTO U3JIyU€HUs, IPOLIEAIIEro Yepe3 rpaHully pas3-
Jena cpell «atMocdepa — iea». B HacTosmel cTaThe pacCMOTPEH MaTEMAaTHUECKHH anrOpUTM, OCHOBAHHBIN
Ha TEOPHHU HampaBleHHBIX (yHKIui ['puHa. [IpuBeneHsI pe3ynpTaThl pacIpOCTPaHEHHS IEKTPOMATHUTHO-
ro U3JIy4YeHHs B 3aBUCUMOCTH OT YAaCTOThI UCTOUHUKA. /{11 MimrocTpanuy npeacTaBIeHHOIrO METOa IPUBO-
AUTCA CXEMa paclpOCTPAHCHUS IJICKTPOMArHUTHBIX BOJIH. HOJ’Iy‘leHLI JaHHBIC, ITOKa3bIBAIOIIHNEC 0COOEHHO-
CTH pacCcerBaHUs JIEKTPOMArHUTHOTO U3JIyYEHHs B YCIOBUSIX APKTHUKH.

KiroueBble cjI0Ba: KpYyroCBeTHBIN MapupyT, HanpaBneHHas ¢yHkiws [puna, YIIC «llammagay, snexTpo-
MarHUTHbIE BOJIHBI.

INVESTIGATION OF THE INFLUENCE OF ELECTROMAGNETIC RADIATION
NEAR THE “ATMOSPHERE - ICE”
MEDIA SECTION DURING A ROUND-THE-WORLD ROUTE

Koval V.T.}, Korochentsev V.1.%, Soshina N.S.}, Shpak Yu.V., Zorchenko N.K.?, Belash A.P.3

! Far Eastern Federal University, VVladivostok, about Russian, p. Ajax, 10, building 20.
% Far Eastern State Technical Fisheries University, Vladivostok, Lugovaya Str. 52B.
¥ Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Klyuchevskaya Str. 35.

The article is devoted to the study of the influence of electromagnetic radiation near the “atmosphere — ice”
section of the media during the round-the-world route of the TSS “Pallada”. The paper presents the calcula-
tion of electromagnetic radiation, where the source is selected as a model, which is located on the mast of the
ship, which is in the air. A mathematical model of the radiation of an electromagnetic wave is given, as well
as a calculation of the intensity of electromagnetic radiation that has passed through the interface between
the media “atmosphere — ice”. This article discusses a mathematical algorithm based on the theory of di-
rected Green's functions. The results of the propagation of electromagnetic radiation depending on the fre-
quency of the source are presented. To illustrate the presented method, a diagram of the propagation of elec-
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tromagnetic waves is given. Data were obtained showing the features of the scattering of electromagnetic

radiation in the Arctic.

Key words: round-the-world route, directional Green's function, TSS ‘“Pallada”, electromagnetic waves.

BBEJIEHUE

W3BecTHBI pe3ynbTaThl paHee MPOBEICH-
HBIX HCCIIEIOBaHUN M0 pPacHpOCTPaHECHUIO
pamuoBosnH (PPB), a umeHnHo ocoGeHHOCTH
PPB cantumerpoBoro (CM) u MHUTUMETPO-
Boro (MM) nuanazonoB B Apkrtuke [backa-
koB u 1np., 2014]. BBuay HeoOxomumocTn
JaTbHEWIINX HCCIEIOBAHUI 1O pachpocTpa-
HEHHIO PAJUOBOJIH B YCIOBHAX APKTHKHU OBI-
T TIPOBEACHBI MCCIIEOBAHUS MO0 MapUIPyTy
KpYTrOCBETHOTO Iepexo/ia yaeOHOro mapycHO-
ro cynHa «llammaga» B mepuoxn ¢ 1 HOsOps
2019 no 5 urons 2020 roaa.

B0 mpoBeneHO HccieoBaHHE KOPOT-
KOBOJIHOBOTO [IMara30Ha, KOTOPBIA MOMXHO
UCTIONB30BaTh JUIsl CBA3M Ha OOJNBIIMX pac-
CTOSHHMSIX B paiiOHE AapKTHYECKUX LIHPOT.
Jlnst mpoBeJieHnsT MCCIIeI0OBaHusl Oblia ycTa-
HOBJICHA M3JTydalolasi aHTeHHA TapajlieIbHO
MauTe CyiHa. B kadecTBe M3iIydaromen cuc-
TeMbI OblJIa WCIIOJIb30BaHA CTAHIAPTHAs pa-
quocrannus 1C 718. Jlng uccieqoBaHus Mo
W3JTYy4aeMOro CUTHAJIa HCIOJIb30BaNach IMPH-
€MHasl CHCTeMa, PacHoJIOKEeHHasi Ha KBaJApO-
kontepe. COBMECTHO C YCTAaHOBIICHHOH aH-
TEHHOH NPOMCXOMIa HEeIOCPEJACTBEHHAs pa-

cynHa,
YCIIOBUS

00Ta pPaTUOTEXHUYECKUX CHCTEM
00ecreYnBaImuX  HEOOXOIINMbIE
s paboTel dkunaxka. [Ipu 3Tom m3yueHue
MOTJIO OKa3bIBaTh BIIMSHUE HA W3MEPHUTEIb-
Hyto anmnaparypy [Kosanas u ap., 2015]. Uc-
TOYHHMK PACIONarajcsi Ha MadTe CyAHa Mpo-
M3BOJILHO-KPUBOJIMHEHHON T'paHUIIBI pasjerna
cpen «atmocepa — nea». Takoe pacnonoxe-
HUEe OBUTO BHIOPAHO UCXOMAS U3 MPAKTUIECKO-
ro 3HaueHus. B maHHOM ciydae paccmaTpu-
BaJIOCh IPOXOXK/IEHUE BOJHBI BOJIHM3U TPAHUI]
pasznena «atMocdepa — Jem.

21

WccnenoBanys NpoBOAWINCH B IMANIa30HE
mUpoT OT BraanBocToka 10 paiioHOB APKTH-
ku. B kadecTtBe Mojenud Ansl HUCCIEIOBaHUS
AIIEKTPOMArHUTHBIX BOJIH OBbLI NMPEIJIOKEH Ma-
TEMaTU4YEeCKU alNrOpuTM, OCHOBAaHHBIM Ha
TEOpPUH HaIpaBlIeHHbIX (QyHKIWHA ['puna, Ko-
TOPBIN MO3BOJISET C AOCTATOYHOM Ui MPaKTH-
KM TOYHOCTBIO TNPOM3BOAUTH AHAIM3 MO
ANIEKTPOMAarHUTHBIX BOJIH BO BCEM paloHE

npoxoxaeHus cyaHa [Kopouenies, 1998].
MATEPHUAJIBI U METO/JbI

1. MaremaTnuyeckasi Moje/ib PacIpo-
CTPaHEeHHs JIEKTPOMATHUTHBIX BOJH

B kauecTBe MaTemMaTH4ecKoil MopeH
pacrpoCTpaHEHUsI AIEKTPOMArHUTHBIX BOJIH
Obuto  BbIOpaHO ypaBHeHHME [ enbMronbia,
OIMCHIBAIOIIEE MATHUTHYIO U DIIEKTPUIECKYIO

COCTaBJIAOIINEC BHCKTpOMaFHI/ITHOﬁ BOJIHBI:

AE+(w/c, P E=8(0,0,1,5), (1)

rae £ — BEKTOp HAIpPsDKEHHOCTH JJIEKTPO-

MarHUTHOM BOJIHBI,

AH +(w/c,)?H=80,8,,7%), (2)

roe H — BEKTOp HAIPSHKEHHOCTH MAarHUTHO-
ro MoJisi, KOTOPbIA HMCIOJB3YETCs B MOJEISIX
HABUTAIIUW CYJIOB, OIPEIENICHUS KOOPIMHAT,
pacCcTOSHUN MEXIy CylaMH, HaXOISIIUMUCS
B TIpOLIECCE TMOABOAHBIX paboT, B TOM YHUCIIE
00BN OMOPECYpPCOB OKEaHa;

Cn — (azoBasi CKOPOCTh PAaCHPOCTPAHEHUS
AIIEKTPOMArHUTHOW BOJHBI BO JIBJTY;

® — Kpyrosas yactota 2n/T, rne T — me-
PHOJ TapMOHUYECKOTO KoJleOaHus,
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8(0,0,,r,r,) — nenpra-pyHkuus [lupaka,
3aBUCSIIAs OT PAcCTOSIHUSA I' M yria 6.

Pemenne ypaBuenus ['enbMrombia Obu10
Haiizieno B Buae Qpynkuuu ['puna. [Ipu stom
B OTJIMYME OT KJIACCUYECKOr0 TOHUMaHUS
¢ynkumu ['puHa, MMEIOIIEro CMBIC HEHa-
MPaBJICHHOW CEPUUYECKON BOJIHBI, ObLIA BBI-
Opana HampaBieHHas ¢yHkius ['puHa. BbI-
00p MOMOOHBIX (YHKIHA IO3BOJIIET CTPOTO
pEelINTh TPAHUYHYIO 3a7a4dy MPU HEOIHOPO-
HBIX TPAHUYHBIX YCIOBUSIX B 3aBUCUMOCTHU OT
Hanpasnenus [Jlobosa, benam, 2018].

[Torenuman mossi BeIpaxaercs QyHKIUEH
I'puna cBOOOIHOTO MPOCTpPaHCTBA B chepuye-
ckoil cucreme. Oynknusa ['puHa B Kinaccuye-
CKOM BHJE Ui CBOOOTHOTO MPOCTPAHCTBA
(nenanpasnenHast ¢ynkuusi ['puHa) 3amucei-
BaeTCs Kak

ikR

e

Gi(M,Mg) =0, 3)

rae R — paccrostane mexay Toukamu M u My;

Do — aMIIMTyJa MNOTCHIIMAJIA II0JIA Ha

AHTEHHE;
21
K = —— — BOJIHOBOE YHCIIO;

A — JUTMHA BOJIHEL.
W3inydyeHue mpoBOIWIOCH HAa CIIOW JIbJA,

KOTOPBIM JIEKUT HAa MOPCKOM IMOBEPXHOCTH
(puc. 1).

Y, !-Ll

XM
N

Boagyx

Jlgn

Bopa

Puc. 1. ITone ToOu€UHOr0 UCTOYHUKA BOJIU3HU CIIOS JibJa

Fig. 1. Point source field near ice layer
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Jlns nmanpHEWIUX pacyeToB OBLTA HC-
MOJIb30BAaHbl  CIIEAYIOIINE XapaKTePUCTHKU:
MarHuTHas U 3JIEKTPUUEcKas MPOHULIAEMOCTh
Bo3ayxa, jpaa [Kopuaka, 2019]. Ha pucyn-
ke | m300pakeHo 1MoJie TOYEUHOTO MCTOYHHU-
Ka BOMM3M cios npaa, rae My — HCTOYHHK
n3nyyenus, U; — rpaHuma paszmena «atmo-
chepa — neay.

Be comnpsbxeHnble (GyHKIUM ['puHa sB-
JSIFOTCSL pellieHueM ypaBHeHUs [ enbmrosbla.
[lepBas nanpasnenHas ¢yHkuus ['puHa onu-
CBIBAET PACXOJALIMECS OT IMOBEPXHOCTU M3-
ny4darens BosiHbsl G (M, M), a conpsikeHHast
¢ neit dynxunst G; ' (M, Mg) — oTpakeHHbIe
[OM, JIo6oBa, 2018].

2. MaremaTuyeckass Moje/b aKyCTH-
YeCcKOoro moJist

Omnpenenenrue mapaMeTpoB Jibjaa (TOMIIH-
HBI) BO3MOKHO C HCIIOJIb30BAHUEM HE TOJBKO
aJeKTpoMarHuTHeIX [bamkyeB u ap., 2019],
HO U aKyCTHYECKUX CHUTHAJIOB.

Bo3bMeM mMaTeMaTHdecKyro MOJEIb aHa-
JM3a MOJs TOYEYHOro M3Jydvaress, pachojo-
KEHHOTO B 3aMKHYTOM 00beMe (MEIKOM MO-
pe), OTPaHUYCHHOM THOM MOpS M JIEOBBIM
MMOKPOBOM, KOTOpasi MO3BOJISIET Ha KOMITBIO-
Tepax cpellHel MOUIHOCTU B TeueHue 1-2 Mu-
HYT TOJIy4aTh Pe3yJabTaThl, IPUEMIIEMBIE IS
MPAKTUYECKOI0 NPUMEHEHUs B PpPealbHBIX
YCIOBUSIX.

PaccMOTprM BO3MOYKHOCTb HUCCIIEIOBAHUS
Jb/Ia C HCHOJb30BAaHMEM aKyCTHUECKUX CHC-
TeM, manydaronmx sHepruro Ha YIIC «llamna-
na», cOpMYIMpPOBaB  TOCTAHOBKY 3aJadu
aHAJIM3a TOYEYHOTO M3JIydarelss B MOPCKOM
MOJIYIPOCTPAHCTBE CO CJIOEM JIbJla Ha IIO-
BEpXHOCTH. Takas 3ajaya MOXET ObITb MpH-
HATA 32 MCXOJHYIO MPU pPacyeTe THAPOaAKY-
CTHUUECKHMX U3Jydarenell, pacroJ0KEeHHBIX
B OKE€AaHE C JIEIOBBIM [TOKPOBOM.

[IpenmonoxuM, W3BECTHBI aKyCTUYECKUE
XapaKTepUCTHKH (TUIOTHOCTHh U (ha3oBasi CKO-
pOCTB) JIbJIa, BO3/1yXa, KOOPAMHATHI 3JIEMEH-
TOB TO4YeyHOro u3iydarens. [lone Toueqnoro
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U3Ty4yaTelis MOXHO OINpeAesuTh IaBJICHUEM
B okeade [JIyHbkoB, IleTHukos, 2017].

OCHOBHOH CIIOHOCTBIO TIPU PELICHUH
TaKOM 3aJa4ul SIBJIAETCS HEBO3MOXHOCTbH BBI-
MIOJIHUTh pa3/ieJIeHUE NEPEMEHHBIX B ypaBHE-
Huu ['enpMronbua U yaoBIETBOPUTH I'PaHUU-
HBIM yCIIOBHSM. B HacTosmeit pabote mpen-
JlaraeTcsi UCIOJb30BaTh METO/] HAIIPaBJIEHHOU
¢yakiuu I'puna. Ota ¢GyHKIMS TMO3BOJSIET
pa3aenuTh TMEepPeMEHHbIe I MPOCTEHIINX
[IOBEPXHOCTEN, COBMAJAIOIINX C OJHOM W3
OpPTOTOHAJILHBIX CUCTEM KOOP/IMHAT.

Ecnu peanbHas MOBEPXHOCTh HMOJBOJHOM
YacTH IIenb(a He COBMANAET C OJHON U3 OPTO-
TOHAJIBHBIX CUCTEM KOOPJAUHAT, TO OTIEJIbHBIE
y4acTKu OyZeM ammnpoKCUMHUPOBATh HEKOTO-
pPBIMH Y4acCTKaMH, COBNAJAIOIIUMH C OPTOTO-
HAJIbHBIMUA KOOPJIUHATHBIMU TIOBEPXHOCTSIMH.

PE3YJIbTATHBI U OBCYXXJAEHUE

1. MaremaTuyeckass MojeJb Ppacnpo-
CTPaHEHHUS JIEKTPOMATHUTHBIX BOJIH

PaccMoTpeHHass BBIIIE TEOPUS MOXKET
NPUMEHATBCA UL JIIOOBIX  KOH(UTrypanuit
¢dopm moBepxHOCTH JipAa. PaccMoTpum mpu-
menenue ¢opmyn (1)—(3) mist reomerpun
Jb/1a, U300paKEHHOT'0 Ha PUCYHKE 2.

A |

Paccronmme meuny
HETOUHIKOM 1t HPHEMHIKOM

Puc. 2. T'eomerpust 3amaun

Fig. 2. Geometry of the problem

s pemienvs mogo0HON HEOHOPOHOM
MO YIJly TpaHMYHOW 3a/a4ul MpeACTaBIAETCS
HanpasiieHHas ¢yHkius ['puHa B Buze ciie-
NyIOIeld MaTeMaTH4ecKod MOJeH, Tne 00-

UM PpCUHICHUEM YPAaBHCHUSA FCHBMFOHBHa

CUHUTAEM CYMMY ITHX (DYHKITHIA:

— L— — 1

G: :Z[G.(M,M0)+komp,6| (M,MO)}, 4)
=1

rae M — Touka npuema curHaia ¢ KOopauHa-
TaMu X 1Y,

Mo — TOYKa M3Ty4eHHs] CUTHAja C KOOp-
JUHATaMHU Xo 4 Yo.

Touku M u Mg MoryT OBITH KakK B IIPSIMO-
YroIbHOM CHUCTEME KOOpJAMHAT, TaK U B ce-
pHUYECKOW cucTemMe KoopAauHat (s (HuKcH-
POBaHHOIO Yyrijla MOJIAPHOM CHCTEMBI KOOP-
JIMHAT).

Hanpasnennas ¢ynxuus I'puna cBoGon-
HOT'O IIPOCTPaHCTBA JUId Majarolieil BOJIHbI

UMeeT BU:

LA O

X
| 27[: Yl min \Akz _U|2

i(x—xm/kz—u.%(y—yo)U.}dUI’ 5)

xei[

rZie «+» COOTBETCTBYET PACXOISIICHCS BOJHE,
«—» — OTpaXECHHOU BOJIHE OT JIbJIA.

F1(8) =1, ecnut Ojmin < 0 < Oymax, ipu | = 1,
2,3,...,1;

F\ = 0 nmpu ocTabHBIX 3HAYCHHSX 0

U, = k sin®.

Cdepuueckast BoJHa MpenCTaBICHA B BU-
JIe CYMNEPIO3UIMH TUIOCKUX BOJH, TOITOMY
CIpaBEAIMBO MCIOIb30BaHUE K03 duimenrta

OTpaXXCHUA IJI IJIIOCKUX BOJIH:

_ (Zl + Zz)(zz — Za)e_ikZZd +
o (Zl + Zz)(zz + Zs)eiikzzd +
+(Z,-Z,)(Z, +Z,)e""
+(Zl - Za)(zz - Zs)elknd ’

(6)

rae d — ToNIuHA CIos JIba;
K2z — KOMIIOHEHTa BOJTHOBOT'O BEKTOPA;
Z; — BOJIHOBOE COIPOTHUBJIEHUE aTMOC(EpBI;
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Z, — BOJIHOBOE CONPOTUBJICHHUE JIbJIA;
Z; — BOJIHOBOE COIPOTHBIICHHE aTMOC)e-
pHI ¥ JIbJIa, paBHOE:

z
—“o
2 A)S 0’ ()
€
rae z, = —L  — HOpPMHMPOBaHHOE BOJIHOBOE CO-
Ky

IIPOTUBJIEHUE CPEJIBL,
€| — DJIEKTPHUYECKasl IMPOHULIAEMOCTb Cpe-
Jbl,
L — MarHUTHasl IPOHULIAEMOCTb CPEAbI,
0] — yron mageHMs IUIOCKOW BOJHBI Ha
rpaHMIly pas3zena «atMochepa — Jem.
Hanpapnennas ¢ynkuus ['punHa s ma-
JAKOIIeN U OTPaKEHHOM BOJIH 3aIUIIYTCS KaK:

Ul max

F (6)

Ul min sz _U|2 ’

[i (x-x9) - k2-UF + (y—yo)»U.}
X e

6| _ |50 .
27

du, +
iDo » F (6)

+_ . [ S —
R e
2n Ul min k __Lh
[i- (=00 -UF - (v - yo)-Uy |
X e

Ul max

X

du, . 8

[lpu onpeneneHUH MOTPEUTHOCTH pac-
YCTHBIX MOJ:[y.]'ICf/i C HCIIOJIb30BAaHUEM JHa-
rpaMMbl HampaBiIEHHOCTH B CBOOOJHOM IPO-
cTpaHCcTBe (pUC. 3) HAMOOIBIINE OTKIOHEHUS
BOmm3u yrioB 0° m 90° 0o0ycinoBIMBarOTCS
omuOKaMu  pa3pa0OTaHHOTO  aJrOpHUTMA.
B unTepBane or 5° mo 85° morpeurHocTth He
npesbimaer 5% (puc. 4), tae nen € = 3,25,

u=1,Bo3nyx =1 pn=1.

0033,

Puc. 3. lnarpamma TOYEYHOTO

HalpaBJICHHOCTHU
u3y4daresis no ¢popmynam (4) u (6)

Fig. 3. Directional diagram of apointemitter accord-
ing to formulas (4) and (6)

0.5 T T 1 T T
[
0.4F -
0.3F -
E
021 J -
|'
LY
.l"r I‘\:
0.1 A AT §
PAYA A LA VAV NP
R NS e
0 ] ] ] 1 1
- 600 - 400 - 200 0 200 400 600
S

Puc. 4. Pacnpenernenne 3JeKTPOMarHUTHOTO TIOJIA, TA€ B Touke 0 — pacrioio’KeHne aHTEHHBI Ha CyTHE

Fig. 4. Distribution of the electromagnetic field, where at point 0 — is the location of the antenna on the ship
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2. MaTemaTHiecKkasi MOJedb aKYCTH-
YeCcKOro moJist

Jlnsg momcka MaTeMaTHYECKOH MOJeIH
aKyCTHYeCKOro TOJIsi OBUIO HCIIOIh30BaHO
BBIDAKCHUE JUUISl HANpPAaBICHHON (QYHKIHH
I'puna. 3anmiieMm cieayromiee BbIpaKEHHE
(¢pynkmums ['puHa CBOOOIHOTO MPOCTPAHCTBA):

o ”T* _Fu) |
2.1 U ?kZ_UZ

Lo amily]

WurepBaibl yritoB (Umin = ksinBy, Upsx =
= ksinf;), U3 HUX BHIHBI B T'€OMETPHUYECKOM
HPHOIMKEHHH COOTBETCTBEHHO IPAHUIIBI JIEI0-
BOTO TIOKpOBa (puc. 5).

1ifu, <U<U,_

F(U)= . 1
( ) ‘0 otherwise (10)

OxoHYaTenbHOE BBIpAXKEHUE Ui (PyHKIMU
I'puna, yuuthiBaromen koddduumeHt otpa-
JKEHUsI OT JIEJOBOM IOBEPXHOCTH, BHUIHON

B JIYYCBOM HpI/I6.HI/DKeHI/II/I:

P ~ iPO . UmaXLLJ)X
_2'7.[ o ¢k2_U2
y e[r [(X—Xo)' \/kZ—U2)+(y—yo)- U)dU

+
e TOFU)
V] —=7
+U.m[in [m
) e(fiA (010)- U Joty-yo)- Uj}du }ﬂ (11)

2n
rae k = o BOJIHOBOE YHCJIO;

A — IUTMHA BOJIHEI,

Py —naBieHne Ha TOBEPXHOCTH aKyCTH-
YECKOM aHTCHHBI,

V — k03 HUITUEHT OTpaKeHHS,

F(U) — dyHKmms, XxapakTepu3yrolas CBOii-
CTBa HampaBJIeHHBIX QyHKIHIA [ prHa.
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BO3IYX
g, Tea

BOJA

Puc. 5. 'eomeTpus 3agaun aHaNIN3a TOYSTHOTO U3ITY-
yaTens

Fig. 5. Geometry of the problem of analyzing a point

emitter

Koaddumument orpakeHus: OT CJI0s Jbaa
paBeH:

_ (Zz + Zl) : (Zl — Z3) : e[—i[k2~sin[x.k~d]]] +
2,+2)-(2,~2)- =T

2 -2)-(2, +2,) . b ear]] (12)
[i[\/kzz—[kz ssin[x- k- d]]- dﬂ

+Z,-2,)-(Z,+2,)-e

rae d — TonmuHa ¢cios Ib/a,
K, — BOJTHOBOE YHCJIO BO JIb]Y,
Xk — ©6e3pa3mepHast BeJIMUYKHA,
K — BOTHOBOE YHCJIO.
23, Zy, Z3 — MMIIeIaHCHI HA TPAaHUIIAX CPET:
z,=P5 (13)
cosQ,

rJie p1 — IVIOTHOCTh aTMOoc(hepsl,
€1 — CKOpPOCTB 3ByKa B aTMocdepe;
-C
Z,= L1 (14)
cosQ,

A€ p2 — IIJIOTHOCTD JibJaA,
C2 — CKOpPOCTB 3BYKa BO JIbAY,
(15)

Z3 — p3 'C3
cosQ,

/i€ p3 — IJIOTHOCTD BOJIBI,
¢3 — CKOpOCTb 3BYKa B BOJIC,
Q1, Q2, Q3 — yrBI MaIeHUs TIOCKUX BOJH
Ha rpaHUIly pa3iesioB.
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3Has nmapaMeTphl JibJa pz U ¢ U IIapaMeT-
PBI BOABL P3 U €3, MOXKHO OIIPEAECIUTEH TOIIIH-
HY Jbda IO OTPAXKCHHOMY dKYCTHYCCKOMY
curHany [Lobova et al., 2019].

3AK/IIOYEHHUE

HcTOYHMK AIIEKTPOMArHUTHOTO M3ITyYCHHS
ObUT pacrmoNiokeH Ha maure cyaHa (49,5 wm).
CynHO HaXOIWIOCH BOJIM3HU JIEJJOBOTO TOKPO-
Ba. Ha pucyHke 6 mpuBeneHO H300pakeHUE
pacroyoKeHuss TMOBEPXHOCTU pa3iena JBYX
cpen «armocdepa — Jea» W UCTOYHHKA, pac-
MPOCTPAHSIONIETO JIEKTPOMATHUTHBIE BOJHBL,
najaroime Ha rpanuny pasnena [[lsrakoBud
u ap., 2016]. 3akoH pacnpocTpaHEHUs BOJH
OIIpElEUICS TPAHUYHBIMU YCIOBUSAMU «MOp-
CKas BoJa — Jie». KOpOTKOBOJIHOBBIM HCTOY-
HUK HaXOJWJICS HA CY/IHE M U3JIydall C 4acTo-
toi f okomo 10-15 MI'm. U3amepenust mods
M3JIy4aeMOro CHrHaja MPOBOAMINUCH C MOMO-
IIBIO TIPUEMHOM CHCTEMBI, PACTIONIOKEHHOM Ha
KBajipokornrepe (Touka M).

Puc. 6. Cxema pacnpocTpaHeHHs1 TEKTPOMArHUTHBIX
BOJIH

Fig. 6. Scheme of propagation of electromagnetic
waves

DJEKTPOMAarHUTHOE H3IyYeHHE Paclpo-
CTpaHsJIOCh B MpPOCTpaHcTBE. M3MepeHHas
OKCHEPUMEHTAIIEHO  HANPSHKEHHOCTh  DJICK-
TPOMArHUTHOTO TIOJISl  YJOBJIETBOPUTEILHO
COBIIaJIa C TEOPETHYECKUMH JaHHBIMH.

[ToyueHHBIE SKCHEPUMEHTAIBHBIC aH-
HBIE TTOKa3bIBAIOT OCOOCHHOCTH PAacIpOCTpa-
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HEHHS DJIEKTPOMATHUTHBIX BOJIH B YCIIOBHSIX
ADKTHKH U CITyX)at Ui pa3pabOoTKH MaTema-
TUYECKOW MOJEIH PAacCEHBAHUS AJIEKTPOMAr-
HUTHOTO M3JTyYeHHS MOPCKOW MOBEPXHOCTHIO
U JIEIOBBIM MOKpbITHEM. Takum o0pas3om, pe-
3yJIbTaThl TPOBEJCHHBIX HCCIIEJOBAHUMN I10-
3BOJISIIOT CAETATh BHIBOJ O BO3MOXKHOCTH HC-
MOJIb30BaHUsI KOPOTKOBOJIHOBOTO JHara3oHa
W3JTYYCHUS] TIPU OCBOCHHH apPKTUYECKUX 30H
OKEaHa B PA3JIMYHBIX 00JaCTsAX: PhIOOJIOBEII-
KOH, HayYHO-HCCIICJIOBATEIILCKOM U JIp.

Llenb SKCHIEpUMEHTA 3aKII0Yajiach B MOJ-
TBEP)KICHUU WIH OIPOBEPKEHUU THUIOTE3BI
00 yBeIMYCHHUU aMIUTUTYABI CHTHAjla 32 CUeT
UHTEepPEpEHIINN TMAAAMEH M OTPAKEHHBIX
BOJIH B CJIO€ JIbJa. 3ajaya SKCHEepHMEHTa 3a-
KIIIO4YaJIaCb B HU3YUCHHU HAIPAKCHHOCTHU
AIEKTPOMArHUTHOTO TOJsI BOJMM3H 00paso-
BaBIIETOCS CJIOSI JIbJIA.

B xoze sxcnepumenTa ObUTH:

a) pa3zpaboTaHa METOMKAa U3MEPEHUs KO-
sbdunMeHTa OTpaKEHHS HITUHIPUYECKIX
AJIEKTPOMArHUTHBIX BOJIH MO MHTEHCUBHOCTH
BOJIN3M TIOCKOTO CJIO0S JIBJA;

0) pa3paboTaHbl METOJUKH HW3MEPEHUS
KOd(UIUEHTa OTPAKEHUS IUIHHIPHIECKUX
QJICKTPOMArHuTHBIX BOJIH JibJa OT TI'pPaHUIIbI
paszmena cpeipl «iel — BO3AyX» IO HHTEH-
CHUBHOCTH BHYTpH CIIOS;

B) U3MEPEHBI 3aBUCUMOCTH HHTEHCHUBHO-
CTH DJIGKTPOMArHUTHOW BOJIHBI OT PacCTOs-
HUS M@Ky ICTOYHUKOM U IPUEMHHUKOM.

Jlns uccnenoBaHUsl MPOIECCOB PACIIPO-
CTpAaHEHHsl YNPYTHX BOJH BJOJb TPAHUIIBI
paszena 1paa U BOJbI B paboTax MpeioKeHbl
MaTeMaTHYeCKHe MOJENN, OCHOBAaHHBIE Ha
HampaBieHHBIX (yHKUusAX ['puHa. Dkcrepu-
MEHTaJIbHbIE HCCIICAOBAHHUS PACIPOCTpaHe-
HUS YOPYTUX BOJH BIOJb paszenia IBYX Cpel
«armocdepa — JeI» ¢ MOMOIIBIO dJEKTPOTH/I-
PaBJIMYECKOTO yAapa MO3BOJAT YTOYHUTH Ma-
paMeTpsl JIbJla ¥ HadaJbHbIE YCIOBHS MaTe-
MaTHYECKMX MOJeNiell Ha dYacToTax B He-
ckoipKo K11
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OBOCHOBAHMUE TEXHOJIOI'MYECKUX TAPAMETPOB CYHIKHU IIOKPOBHBIX
TKAHEN KAJIBMAPA C UCIIOJIb30BAHUEM UH®PAKPACHOI'O U3JIYUYEHUS

bnaronpasosa M.B., Camoxun A.B.

Kamuarckuii rocygapcTBEeHHBIM TEXHMUYECKH yHHBEpcUTeT, I. llerpomnaBnoBck-Kamuarckuii,
yn. KimroueBckast, 35.

B crarbe npuBeneHs! pe3yapTaThl UCCIACAOBAHUN MO0 0OOCHOBAHHIO TEXHOJOTHYECKUX MAapaMETPOB IIPOU3-
BOJICTBA CYLICHOM MPOIYKIMH U3 KOXKH KallbMapOB THMXOOKEaHCKOro W KoMmaHjopckoro. IlpuBeaens! naH-
HBIE COOCTBEHHBIX MCCIEAOBAaHUN MAacCCOBOTO COCTaBa KalbMapa, a TakKe XUMHIECKOTO COCTaBa KOXKH, IT0-
Ka3aHO BBICOKOE COJiepKaHue Oelika B MOKPOBHBIX TKaHAX KajbMmapoB. OOOCHOBaHBI PallMOHATBHBIE PEKHU-
MBI CYIIKH KOXXH WH(paKpacHBIMU JiydaMu — TemriepaTypa 55°C, mpomomkutensHOCTh 5 4. [omydeHs
YPaBHEHUS PErpecCHUH, OIUCHIBAIOIINE 3aBUCUMOCTh MAaCCOBOM JTOJIM BOJBI OT MPOJODKUTEIBHOCTH CYIIKH
MpU Pa3IUYHBIX TeMmeparypaxX. V3ydeH QpakIMOHHEIA COCTaB CYIIEHOTO MPOAYKTA IOCIE U3MEIbUCHUS,
YCTaHOBJIEHBI pallUOHAJIbHBIE IAPAMETPBI U3MEIIBYEHHUS.

KuioueBble coBa: koxa KajlbMapa, KOMaHIOPCKUM KanbMmap B. magister, cylieHas MpOAYKLHUs, THXOOKe-
aHckuil kaneMmap 7. pacificus.

SUBSTANTIATION OF SQUID INTEGUMENTARY TISSUES DRYING
TECHNOLOGICAL PARAMETERS USING INFRARED RADIATION

Blagonravova M.V., Samokhin A.B.
Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Klyuchevskaya 35.

The article presents the results of research to substantiate the technological parameters of dried products manu-
facturing from the skin of Pacific and Commander squid. The data of our own studies of the mass composition
of squid, as well as the chemical composition of the skin, are presented, the high protein content in the squid
integumentary tissues is shown. Rational modes of drying the skin with infrared rays are justified — the temper-
ature is 55°C, the duration is 5 hours. Regression equations describing the dependence of the mass fraction of
water on the duration of drying at different temperatures are obtained. The fractional composition of the dried
product after grinding was studied; rational parameters of grinding were established.

Key words: squid skin, commander squid B. magister, dried products, Pacific squid 7. pacificus.

BBE/IEHUE JIOTHYeCcKH O€30MacHBIMU MPOIYKTAMHU TTUTAHUS
MO>KHO 00€CTIeUNTh, Pa3BHUBas MPOU3BOJICTBEH-

CoxpaHeHHe M YKPEIUIEHUE 30pOBbsl Ha- HBII OTEHIINAJ TUILEBOM ITPOMBIIIEHHOCTH.
MU SIBISIETCA MPUOPUTETHBIM HAIIPABICHUEM I[lnman MeponpuATHiA 1O peanu3aluu
nesitenbHOCTH Poccmiickoro rocyaapersa. Cra- Crparerun pa3BUTUSL PHIOOXO3SIHICTBEHHOTO
OWIbHOEe CHAaOXKeHUE HACENICHHUsI BHICOKOKAYECT- komIuiekca Poccuiickoil depepaunu Ha Iie-
BEHHBIMH, OMOJIOIMYECKH MOJHOLECHHBIMHU, KO- puoa no 2030 roma BKIOYAaET BHEAPEHHE
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Pazaeal

TEXHMYECKIME HAYKI

0€30TXO/IHBIX, dHEeprocOeperalmux U HUHHO-
BAaI[MOHHBIX TEXHOJIOTHI MpU 100BIYe (BBLIO-
B€), MepepaboTKe U TPAHCIOPTUPOBKE BOAHBIX
Ononornyeckux pecypcos. [Ipornos HaydHo-
TEXHOJIOTHYECKOoro pa3Butus Poccun Ha nepu-
ox 10 2030 roza B 00s1aCTH MUIIEBBIX OMOTEX-
HOJIOTHIA B cepe mepepaboTKu MUIIEBOTO ChI-
pbsl © OTXOJIOB MPEAYCMaTPUBACT Pa3pabOTKy
U ONTUMU3AIMIO METOAOB IyOOKOW mepepa-
OOTKHM MaJIOIICHHOTO CBIPbSI PACTHTEILHOTO U
’KMBOTHOTO TIPOUCXOXJICHHS JJISI M3BICUCHUS
13 HETO OMOJIOTHYECKN aKTHBHBIX COCTUHEHUN
Y HaIpaBJICHHOW MOAN(UKAIIMN UX CTPYKTYPHI
JUISL TIOBBIIEHHUS (DYHKIMOHAIBHBIX U TIOTpE-
OHTEIBLCKUX CBOMCTB, a TAK)KE OMOJIOrHYECKOH
ueHHoctu [I'pebGentok u ap., 2014; Pacnops-
xenue [IpaButensctea PO No 2798-p].

B xonme ananmza cOCTOSIHHSI CaHUTApPHO-
SMHUIEMUOJIOTUYECKOr0 OJIaronoyiyuusi Hace-
nenus B Poccuiickoit deneparuu B 2017 rogy
IIPU U3YYEHHUH JOCTATOYHOCTH OOECIIE€YEHHO-
CTH pallMOHA MUTAHUS HACEJICHUSI OCHOBHBIMHU
HYTPUEHTaMH OBLI YCTAHOBJICH Psij HeOaro-
NPUATHBIX OTKJIOHEHHH OT pPEeKOMEHIAaTelb-
HBIX HOPM B MUTAaHUU HACEJICHUS, B YaCTHO-
ctu nedurut 6enka Ha 11,5% mo cpaBHEHHUIO
CO CpPEIHUMH PEKOMEHAYEMBIMH HOPMaMH
[CocynapctBeHHblld goKian «O COCTOSHUH
CAaHUTAPHO-3THEMHOJIIOTHIECKOr0 01arormno-
myuns HaceneHHs B Poccmiickonn @enepannn
B 2017 romy»].

YCTONUMBBIM TPEHIIOM Pa3BUTHUS PHIOOTIC-
pepabaTbiBatomiell oTpaciu sBIseTcs PQek-
TUBHOE U KOMILIEKCHOE MCIIOJIb30BaHHE CHIPHS,
BBICOKAsl CTETICHb KOHBEPCHH OTXOIOB PHIOHOM
MIPOMBIIIJIEHHOCTH, COKPAIEHUE SHEProeMKO-
CTH M MaTePHATIOEMKOCTH TIPOIIECCOB.

B mocnennee Bpemsi HaOmomaeTcss BO3-
pacTaroIIuii WHTEpPEC HCCIEAOBATENEH U JO-
OBIBAIOIIMX OpraHU3alWi K KaJbMapam, 3ama-
CBl KOTOPBIX MO3BOJISIFOT 3HAYUTEIFHO YBEIIHU-
YUTh WX MPOMBIIUICHHOE OcBoeHHe. Hamo
OTMETHTb, YTO BBIXOJ TOBAPHOH MPOIYKIIUU
U3 BOJIHBIX OMOJIOTHYECKUX PECypCOB, B TOM
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YHUCJIe U3 KaTbMapoB, B XO/€ MPOMBITUICHHON
00paboTKH, MPOAOKAET OCTABAaThCSI HAa HE-
BBICOKOM YpoBHE — okojio 65%. Cpenu Oec-
MO3BOHOYHBIX OCNKM KaJlbMapa BBIIEISIOTCS
BBICOKHM YPOBHEM TaKuX JC(PHUIIUTHBIX aMU-
HOKHCJIOT, KaK JIN3WH, JICHIIWH, W30JICHIMH,
BanH [[lomkopeiToBa, Cnmaboromnosa, 2007;
brixor u np., 1999; Muxnaii, 2010].

Koxa kampMapoB Mo Qu3MKO-XUMUYEC-
KHUM U THTUCHHYECKHM HMCCIICIOBAaHUSIM OTHE-
CEHa K CheJOOHBIM YaCTsIM, U €€ MCIIOJIb30Ba-
HHUE B TUIIEBHIX IEIAX MOXKET TOBBICUTE BBI-
X0/ ToTOoBOro mpoaykra [MesenoBa, 2013].
HccnenoBanuio BO3MOXKHOCTH TIepepabOTKU
TPyIbl psna
y4eHbIX. M3 KOKHOTO TTIOKpOBa KallbMapa ObLT

KOXHU KaJbMapa IMOCBAIICHBI

MoJIydeH mpernapar (KoJulareH), coaep Kariui
1o 82% Genka, 10 65% OKCUIPOJIMHA, a TaK-
JKE TeKco3aMuHbl M Tekco3bl [Kosbipesa,
Crnyukas, 1999]. U3BecTen cmocob moiryde-
HUs ¢apma u3 HeoOeCHIKYpeHHBIX IIyIajiel]
kanbmapa [[latent Ne RU 2000100144 A].
YuuTeiBasg  HMHTEpEC  HCCIEIOBATENEH
K BO3MOXXHOCTH KOMIUJICKCHOU TiepepaboTKu
KaJibMapa, B YaCTHOCTH K TPUMEHEHUIO KOXKHU
KaJlbMapa B IMHUIIEBBIX TEXHOJOTHUAX, & TAK¥KE
3HAYUTEIIbHBIH 00bEM HaKOIUICHHOW HH(MOP-
MaIluH, CBHJICTEIbCTBYIOIICH O BHICOKOW OHO-
JIOTUYECKON TIEHHOCTH 3TOTO TPECTaBUTEIS
TOJIOBOHOTHX MOJUTIOCKOB [barmrosoi, 2008;
becennoBa u nap., 2016; Kyuepenko, 2011;
Crapuukosa, [llennkosa, 2006; Yemuc, 2000;
[llennkoBa, 1996; IllenukoBa, Kuzesertep,
1989; Ilenukora u ap., 1987; Brzeski, 1980;
Kolodziejska et al., 1988; Krzynower et al.,
1989; Sikorski, Kotodziejska, 1985; Stanley,
Smith, 1984], BBICOKOIIEPCTIEKTHBHBIM W aK-
TyallbHBIM HampaBJICHUEM TIPEICTABIIACTCS
WCTIOJIb30BAaHUE HEIHUIIECBBIX OTXOMIOB Kallb-
Mapa (TaKux Kak MMOKPOBHBIC TKaHW) B TEXHO-
JIOTUH TPOU3BO/ICTBA IHILEBOTO 00OTaTHTEIIS.
Ha Hamr B3rsj, koxka Kajabmapa sBJIsIeTCs
HEJIOMCIIONBL30BaHHBIM OMOPECYpCOM, CTIIOC00-

HBIM BOCIIOJIHHUTB ,[[e(bI/ILU/IT 6CJ'IKOB, a TaKXEC
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JOpyrux OMOJIOIMYECKH AaKTUBHBIX BEILECTB.
B nacrosiiee BpeMsi Koxa BbI3bIBAE€T HEBBICO-
KWl UWHTepec Yy pbibonepepadbaThIBaIOLINX
NpEeIIPUATHIA U OOBIYHO HATIPABIISAETCS B JIAJlb-
HEUIIyIo epepadoTKy Ha TEXHUYECKUE U KOp-
MOBBIE IIPOU3BOJCTBA, KOTOpBIE SIBISAIOTCS
HU3KOpeHTa0eNbHBIMU. B TO ke Bpems nuie-
Bas LIEHHOCTh MOKPOBHBIX TKaHEH KaJbMapoB
HE YCTYIMAaeT MBIIIEYHOW TKaHH, XapaKTepH-
3yeTcs BBICOKOH OMOJOTHYECKOHN IIEHHOCTHIO,
COJICP’KUT XOPOILIO YCBOSIEMbIE MOJIHOIICHHBIE
KUBOTHBIE OEJIKM, JIMMU/bI, BATAMHHBI, MaK-
PO- ¥ MHUKPORJIEMEHTBHI.

BecombiMu aprymeHTamMu B TOJIB3y HC-
MOJb30BaHUsl KOXKU KajbMapa pbloonepepada-
TBHIBAIOIIUMH TIPEINPHUITUSMH TSI TIOTYYSHHUS
BBICOKOOEJIKOBOW TOJIMKOMIIOHEHTHOW OHOIIO0-
TMYECKM aKTUBHOW T0OABKHM MOTYT CITYXKHUTh:
BHEJIPEHUE B MPOM3BOJCTBEHHBIN MPOIECC MH-
HOBAILIMOHHBIX PECYpCOCOeperaromx TeXHOIO0-
I'Uii, yCOBEPIIEHCTBOBAaHHUE IIPOM3BOACTBA 32
CUeT BBIYCKA JOINOJIHUTENIBHOM TOBapHOM
MPOJYKIIMH, COKpAILEHUE HKOJIOTMYECKOM Ha-
IPY3KH, CHIDKEHUE U3AEP’KEK Ha MPOU3BOJICTBO
OCHOBHOM TPOMYKIIMH, TIOBBIIICHUE MPUOBLTH
1 3G (PEKTUBHOCTU TPOU3BOJICTBA, YBEIMUYECHHE
HKOHOMHUYECKHX TMoka3ateneil. [logobnas pas-
paboTKa TMO3BOJIUT TPOM3BOANTH PEHTAOEIb-
HYI0 NPOAYKLUHMIO B 3HAYUTENBHBIX OOBEMAX,
C IIOBBIIIEHHON NUILEBOM KW OHMOJOrMYECKOMN
HEHHOCTBIO, OOraTyl0 MOJHOLECHHBIMU YKHUBOT-
HbIMU O€JIKaMH, MHUKPO- ¥ MAaKpOdJIEMEHTaMu
3a CYET PaIMOHAILHOTO MCTIOIh30BaHUS HU3KO-
OOPKETHOTO ¥ OMOJIOTHYECKH [IEHHOTO ChIPHSL.

Llenp paboThl — 00OCHOBAaHUE TEXHOJO-
THYECKHUX TapamMeTpoB MPOU3BOICTBA OMOJIO-
TMYECKH aKTUBHBIX NO00AaBOK K MHUIIE M3 IO-
KpOBHBIX TKaHEH KOMaHAOPCKOro Kajibmapa
Berryteuthis
kaneMmapa Todarodes pacificus ¢ ucnosb3oBa-

magister ¥ THXOOKEaHCKOIo
HUEM CYIIKH HH(paKpaCHBIMH JIydaMHU.

J1g nocTrKeHMs Lenyu Ha JAaHHOM 3Tare
WCCIIeIOBaHUN OBIITM TIOCTABIICHBI CIEIYIO-
[IUe 3aJa4u:
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— OIpCACIICHUC MaccOBOH JOJIN KOXHU
KaJbMapoB IIPU pa3ZEiKe, a TAKKE U3yYCHHUE
XHUMHYCCKOI'O COCTaBa KOXHU,

— 000CHOBaHHE TEXHOJOIHYECKHUX Iapa-
METPOB MPOU3BOJACTBA CYIICHONW MPOIYKIHH
13 NOKPOBHBIX TKAHEN ABYX BHUIIOB KAJIIbMAapOB:
KomaHgopckoro Berryteuthis magister u Tuxo-
okeanckoro Todarodes pacificus, ¢ ucmons3o-
BaHUEM CYIIKU MH(PAKPACHBIMU JTyYaMHU.

MATEPHUAJIBI U METOAbI

OCHOBHBIM OOBEKTOM HCCIICIOBAHHUN SIB-
JSeTCA TEXHOJOTMYECKHE MapaMeTphl CYIIKH
MOKPOBHBIX TKaHEH KajabMapa C HMCIOJIb30Ba-
HUeM HHOpakpacHoro usnydenus. IIpeamer
WCCIIEIOBaHMsI — KOXKa JIBYX BHUJIOB KaJbMa-
poB: komanmopckoro Berryteuthis magister
U THX0OKeaHckoro Todarodes pacificus, a Tak-
e CyIIeHast IPOAYKINS U3 KOXKU KaIbMapoB.

Ot60op npo0 u onpeseneHne OpraHoIenTH-
YeCKMX M (PM3MYECKHX TOKazaTeleld MOpOKe-
HOTO KajlbMapa ¥ TOTOBOW IMPOIYKIMH IPOBO-
mu corstacHo ['OCT 7631 «Pei6a, HepbIOHbIC
00BEKTHI M TIPOIYKIMS U3 HUX. MeTonbI orpe-
JIETICHUST OPTaHOJIENTUYECKUX W (PU3NIECKuX
nokaszarenein» u 'OCT 31339 «Psi0a, HepsIO-
HbIe OOBEKTHI W MpOAyKIMs u3 HuX. [IpaBuma
MPUEMKH U METO/IbI 0TOOpa mpod». ITo xauect-
BY KaJbMap MOpPOKEHBIH JIOJDKEH COOTBETCTBO-
Batb TpeboBanusiM ['OCT 20414 «Kanbmap
M KapakaTulla MOpOKeHble. TeXHHYecKue yc-
JIOBUS». [ yCTaHOBIICHNSI MacCOBOTO COCTaBa
KalbMapa UCIIONb30BAIA BECOBOW  METOJ.
Omnpenenenne coaepkanus BOJbI, OeNka, JIUIH-
JIOB 1 MUHEPAJbHBIX BEIIECTB, a Takke (ppak-
LMOHHOTO COCTaBa CYIIEHOW MPOAYKLHH MpO-
BOJIMJIM CTaHJAPTHBIMU METOJAMHU COIJIACHO
I'OCT 7636 «Pbiba, MOpCKHE MIIEKOMUTAIO-
e, MOpPCKHUE OEeCrO3BOHOYHBIE M MPOIYKThI
ux nepepaboTku. Mertoapl ananmsza». Omnperne-
JeHre (PpakIMOHHOTO COCTaBa BBICYIIEHHOU
MPOIYKIMU TIPOBOIMIN METOZOM, OCHOBAaHHOM
Ha (PPaKIHOHNPOBAHUN YACTHII, IPOCEHBAHUEM
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€e Yepe3 CUTO M OIpeAeieHUur Macc (ppakimit
B3BEIIMBaHHEM. MaccoByI0 J0JII0 BOABI OIpe-
JIeTSUTA BBICYIITMBAHUEM JI0 IOCTOSIHHOM MAacChl,
Oenka — makpomeronoM Kwemprans, mmuHe-
PaTBbHBIX BEUIECTB — CKUTAHHUEM B MY(DETbHOM
neun. OmnpeneneHne COICp)KaHUS JIUITHIOB
npoBoiM Ha anmapaTe Cokcrera.

Cratuctudeckyto 0oOpabOTKy MOJIy4eH-
HBIX PE3yJIbTaTOB OCYIIECTBISUIM Ha OCHOBE
MOJICUETa CPEJHUX 3HAYCHUH BEIWYHH U
apudmernyeckoit ommubku. Jlns oOpaboTku
MOJIyYEeHHBIX JaHHBIX M IOCTPOEHUs Tpadu-
YECKHX 3aBHCHMOCTEH HCIOIB30BAIH OIEpa-
MoHHYI0 cuctemy Microsoft Windows 10
W TporpaMMmHOe obecmeueHne Microsoft
Office 2010 (B 1. u. Word 2010, Excel 2010).
Apudmernueckre BeJTHMYUHBI B JaHHOU pado-
T€ TPEJCTaBICHbI CPEIHUMH 3HAYCHHs, Ha-
nexxnoctb (P) koropeix 0,95 mpu nosepu-
tenbHOM nHTEpBase (/1) £10%.

PE3YJIBTATBI U OBCYXXJAEHUE

000CHOBaHUA

Jns

HCII0JIb30BaHUSA ITOKPOBHBIX TKaHel KajibMapa

eJIeCO00Pa3HOCTH

B IMUIIEBBIX TEXHOJOTHIX HEOOXOAUMO OBLIO
OLIEHUTH 00BEM 00pa3yIOIIUXCs MPU TMepepa-
00TKe KanmbMapa oTxoA0B (koxu). C 3Toi 11e-
JbI0 BECOBBIM METOJOM OBUIH TPOBEICHBI
HCCIIeIOBAaHMS MacCOBOTO COCTaBa KajbMapa.

[TpoBeneHHast OICHKA COOTHOIICHUS KO-
KM KaJbMapa K Macce kKaibpmapa (tadm. 1) mo-
Kas3aja, 4TO MaccoBas JOJSl KOXH IMPH paz-

JIeNIKe KallbMapa COCTABIISIET: JJISi KOMaHIO0p-
ckoro kampmapa — 13% ot Maccel Quie
C KOXKEH KajbpMmapa, s TUXOOKEAHCKOro —
9%. Ilpu cymecTByOIEM BbIJIOBE KOMaHI0P-
CKOTO M THXOOKEAHCKOTO KaJlbMapoB, TOCTH-
rarorieM 215 TBIC. TOHH B TOI, Ha TiepepaboT-
Ky MOXET HampaBisIThest A0 12,8 ThIC. TOHH
KOXKM KajbMmapa, 4YTO BeChbMa 3HAYUTEIHHO
Y MOXKET TMPEICTaBISATh OOJBIIOW HHTEPEC
Uil pbIOomepepadaTHIBAIONIMX TIPEIIPUSTHHA
NPU YCIIOBHH Pa3pabOTKH U BHEAPEHHS KO-
HOMHMYECKH BBITOJHBIX TEXHOJIOTHH Tepepa-
OOTKH KOXKH.

[lepcrieKTHBHBIM HaNpaBICHUEM SIBJISCT-
Csl MCIIOJIb30BaHMWE KOXKM KallbMapa i 000-
TaleHus MHUIIEBBIX TPOIYKTOB, 00JIaJa0IINX
HU3KOH Ouosiornyeckoil 1neHHocteio. C 1e-
JbI0 M3YYCHUS TEPCIEKTUB HCIIOIb30BAHMUS
KOXXKM KallbMapOB B KauyeCTBE OHMOJIOTUYECKU
AaKTUBHOUM M00aBKH OBLIM MPOBEIEHBI MCCIIE-
JIOBaHHUS XHUMHYECKOTO COCTaBa TMOKPOBHBIX
TKaHeW KaJbMapoB (Talur. 2).

Kak BUIHO W3 pe3ynbTaToB HCCIEIOBa-
HUI XUMHYECKOTO COCTaBa, MPEICTABICHHBIX
B Tabiuie 2, MOKPOBHbIC TKAHH KajJbMapoB
COJIepKAT 3HAYUTEIHHOE KOJIUYECTBO Oeska —
14,5% B KOXE THXOOKEAHCKOTO KallbMapa
u 14,2% — B KO)Xe KOMaHAOPCKOTO, YTO TOBO-
PHUT 0 1enIecoo0pa3HOCTH UCTIOIH30BAHMS T10-
KPOBHBIX TKaHEH B Ka4eCTBE MCTOYHHKA ITOJI-
HOIIGHHOTO >KMBOTHOTO Oeika mpu oborare-
HUW TIPOAYKTOB. MaccoBasi ITOJSl JIMITHIOB
B KO)K€ HE3HAUUTEIbHA U TocTUTaeT 4%.

Ta6n1/1ua 1. PacueT BO3MOXKHOTO BbIXOJa KOXHU OT pa3AC/IKU KaJIbMapoOB NIPU CYHICCTBYIOIIUX 00beMax BBLLUIOBA

Table 1. Calculation of the possible skin yield from cutting squid at the existing catch volumes

Cpemmii Maccosas nons Bo3MmoxHBIH Maccosas nons Bo3MoxHBIN
p (dune ¢ koxei BBIXO (hrste KOKH OT MacChl BBIXOJ[ KOJKH
Bu ceipbs BBIJIOB B TOJI, o .
TBIC. TOHH OT MAacChI C KOXKEH, (ume ¢ Koxew, TIPH pasJIeiKe,
) KabMapa, % TBIC. TOHH B T'OJ % TBIC. TOHH B TOJT
Komannmopckmit
s1op 110 52 572 13 7,5
KaJgbMap
Tuxooxkeanckui
105 56 58,8 9 5,3
KaJabMap
UTOI'O 215 116 12,8
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Tabnuna 2. Xumudeckuii coctaB MOKPOBHBIX TKaHEH KainbMapos, morpeHocTs +10%

Table 2. Chemical composition of squid integumentary tissues, measurement error +£10%

TlokpoBHBIE TKAHU KaJbMapa

HanmenoBanue mokasaTeins

THXOO0KEAHCKOTO KOMAaHIOPCKOT0
MaccoBast 1075 BoIbl, % 79,6 80,7
MaccoBast 10J11 MUHEPAIbHBIX BENIECTB, % 2.5 2,0
Maccosas ngoms 6enka, % 14,5 14,2
MaccoBast 10 TUIUA0B, % 4,0 3,6

CregyomuM 10 COAEPKAHUIO KIIACCOM
BEIIECTB SIBIISIFOTCSI MUHEPAJIbHBIE BEIIECTBA —
B KOXX€ THXOOKEAHCKOTO KajlbMapa MX Macco-
Bast joysi cocraBisier 2,5%, a KOMaHAOPCKO-
ro — 2,0. Takxxe Hag0 OTMETUTb, YTO TTOKPOB-
HbI€ TKaHW KajbMapa 3HaYUTEIbHO OOBOJIHE-
HBI — COZIepKaHHEe BOJIbI KOJIEOJIETCS B Mpejie-
nax 80%. OdeBuaHO, U pa3pabOTKe TEXHO-
JOTUM  OMOJOTMYECKH AaKTUBHOM J00aBKU
HEOOXOJUMO TPEAYCMOTPETh TEXHOJIOTHYE-
CKHE TPHUEMBbI, YMEHBIIAIONINE COJEpPKaHNE
BOJIBI B TMIPOJIYKTE, HAMPUMEP BBHICYIIMBAHUE.
C uenp0 CHWXKCHHS OOBOJHEHHOCTH KOXH
KaJlbMapa, a TaKKe YBEJIMYEHHsI CPOKOB Xpa-
HEHHUS NPEAJIOKEHO MPOBOAMUTH CYLIKY KOXH
KaJbMapoB nHppakpacHeIMU Jydamu. Cy1ika,
TO €CTh yAaJieHHE BJIard, SBIIETCS Hambosee
pacIpoCTpaHEHHBIM U PAllMOHATLHBIM CIIOCO-
OOM JUIMTENBHO COXPAaHWUTh TPOAYKT. | naB-
HBIM JOCTOMHCTBOM IIpoliecca CyImKu HH}pa-
KpacHBIMH JIy9aMH TPOIYKTOB SIBIAETCS 0O-
Jiee BBICOKAs CKOpPOCTb YAaJieHUs BJaru
B CPaBHEHUHU C KOHBEKTHBHOM WJIM KOHJYK-
TUBHOHN (KOHTakTHOW) cymkoi. Ilpu cymike
uHpakpacHpiMu dydamu (A = 0,77-3,5 Mxm)
K Marepuany MOABOJUTCS TEIJIOBOM IOTOK
OoJbIlle, YeM MPU KOHBEKTHBHOM, 3TO TIPUBO-
JIUT K YBEJIIMYEHHUIO CKOpOCTH. Takoe yckope-
HUE OOBSCHICTCA TeM, YTO JIYYUCTBHIA TTOTOK
TeIUla MPOHUKAET YaCTUYHO BHYTPh MOBEPX-
HOCTU Ten Ha rayouny no 7,0 mm. Jlyuwm,
MPOHUKasA B CTPYKTYpY TeJla, MOJTHOCTBIO IO-
[JIOUIAIOTCA  BCJIEJICTBUE psda OTPaKEHUI.
KopoTkoBosiHOBbIE HH(]PpaKpacHBIE JIy4n OKa-
3BIBAOT 0OJIee CHIIBHOE BO3CHCTBHE Ha MPO-
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IYKTHI 3a CYeT KakK OOJIBIIOW TIIyOWHBI MPO-
HUKHOBEHUS, Tak W Ooiyee 3¢p(HEeKTHBHOTO
BO3JICHCTBUSL HAa MOJIEKYJSIPHYIO CTPYKTYPY
[Bompd, Iwucuc, 1995].
MPEUMYIIECTBO HCIOJIB30BaHUs WH(paKpac-

JlonmonHUTEIbHOE

HOM CyIIKM B TEXHOJOTHHU MUIIEBOro obora-
TUTEJSI 3aKJII0OYAETCSl B BO3MOYKHOCTH JOCTH-
KEHHsI cTepuin3yroniero 3gdexra npu Takom
BUJIE CYIIKH, YMEHBIICHUU KOJIMYecTBa Oak-
Tepuii U TPUOKOBBIX KoJoHHH. Pacxonm sHep-
UM Tpu WHQpaKpacHO cymke B 2-3 pasa
MEHBLIE 3HEPTUU HA E€AWHMIY BPEMEHH I10
CPaBHEHHUIO C APYTUMHU CIIOCOOaMHU.

CylmiKy OCYyIIECTBISUIM B 3JIEKTPOCY-
miike uHppakpacHoro uznydenuss DCbBUK-
1,25/220 «Ukap». Ilpouecc mpoxoaus mpu
MOCTOSIHHOM JBMKEHUU HarpeToro TIHAMU
Bo3nyxa co ckopocteio 0,5-1,0 mM/c, B TOH-
KOM, He Oojnee 6 MM, cioe Koxu. Temmepa-
Typa HpOJIYyKTa IpPH CYIIKE HE IpEeBbIIIAIa
55°C ¢ yderom TemIlepaTyp KOaryJsiluu
KOoJulareHa TKaHel, a Takxke AJi MpeaoTBpa-
LICHUS! CHEeKaHUs W MPUTOpaHUs MPOIYKTa,
pa3pylieHHuss TepMONIaOUIbHBIX aMHUHOKHC-
JIOT U BUTAMUHOB.

KoxXy KalpMapoB THXOOKEAHCKOI'O U KO-
MaHJOPCKOTO0  pacKJIaAblBaIl B CYIINIKE
«MKkap» TOHKUM CIIOEM M CYIIWJIH IPH TEM-
nepatypax 35, 40, 45, 50 u 55°C B Teuenue
7 4. Kaxnaplii yac B NPOAYKTE ONpenessIn
MaccoBylo om0 Biard. HawanbHoe conep-
’KaHHe BOJbI B CHIPOM KOXKE KaJbMapoB CO-
craBisio 79-80%. OmpeneneHue MaccoBOM
Jonr Bojibl ipoBojuiu corsacuo 'OCT 7636
BbICyIIMBaHuEeM Tipu Temneparype 105°C mo
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MOCTOSSHHOW Macchl. KpuBble CyIIKH KOXHU
KaJIbMapoOB TUXOOKEAHCKOTO U KOMaHJAO0PCKO-
ro npeacrasieHsl Ha puc. 1-5. LleneBas ko-
HeyHast MaccoBas oy Boael — 10-12%. Ta-
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Maccosas nous Biaru, %

KO€ COJIepKaHHUe BObI TO3BOJIUT CYILECTBEH-
HO 3aMEIJIUTh MPOLECChl OKUCIICHUS, 3HAUYH-
TEJIBHO MPOJUIUB CPOKU TOJHOCTU pa3pabaThl-
BAaeMOT0 IIPOJTYKTa.
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ITpoOMKUTENEHOCTD CYIIKH, 9

Puc. 1. 3aBHCUMOCTE MacCcOBOIt JOJIN BJIark OT IPOAOJDKUTEIIBHOCTU CYIIKN KOXKH KaJIbMapoOB . THXOOKCaHCKO-

ro KOMaHpopcKoro npu Temneparype 35°C, norpemHsocts £10%

Fig. 1. Dependence of the mass fraction of moisture on the duration of drying of the skin of E pacific B com-
mander squid at a temperature of 35°C, measurement error +10%
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ITpoOMKUTENEHOCTD CYIIKH, 9

Puc. 2. 3aBucumMocTh MaccoBOM J0JIM BJIar OT NPOAOJIKUTCIbHOCTU CYIIKU KOXHU KaJlbMapOB . THUXOOKCAHCKO-

ro . KoMaHJopckoro npu temneparype 40°C, norpemnocts +10%

Fig. 2. Dependence of the mass fraction of moisture on the duration of drying of the skin of [ pacific B com-
mander squid at a temperature of 40°C, measurement error £10%
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[IpomOmKUTENBHOCTD CYIIKH, 4

Maccosas nomns Biaaru, %

Puc. 3. 3aBUCUMOCTBH MacCOBO¥ JIOJIM BJIAard OT MPOJOJDKUTEIBHOCTH CYIIKU KOXKH KaJTbMapOB B rixooxeancko-
ro I KOMaHJopcKoro npu temneparype 45°C, norpemnocts +10%

Fig. 3. Dependence of the mass fraction of moisture on the duration of drying of the skin of E pacific B com-
mander squid at a temperature of 45°C, measurement error =£10%
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[IpomOmKUTENBEHOCTD CYIIKH, U

Maccosast gous Biaaru, %

Puc. 4. 3aBuCHMOCTH MAaCCOBOM JIOJIM BJIATU OT IPOJOJIKUTEIEHOCTH CYIIKH KOXH KaJlbMapoB B rixooxeancko-
ro [ KoMaHpopckoro npu Temneparype 50°C, norpemsocts £10%

Fig. 4. Dependence of the mass fraction of moisture on the duration of drying of the skin of E pacific B com-
mander squid at a temperature of 50°C, measurement error +10%
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HpO)IOJI)KI/ITCJ'ILHOCTB CYUIKH, Y

Puc. 5. 3aBUCHUMOCTh MaCCOBOM JIOJIM BIIard OT MPOAOJIKUTESILHOCTH CYIIKH KOXKH KaJbMapoB [ ruxooxearcko-
ro KOMaHopcKoro mpu Temieparype 55°C, morpemrrocts +10%

Fig. 5. Dependence of the mass fraction of moisture on the duration of drying of the skin of E pacific B com-
mander squid at a temperature of 55°C, measurement error £10%

Kak BuIHO U3 pe3ynbTaTOB HCCIIEIOBAHH,
CHIDKEHHE COJICPKAaHUsI BOJBI B KOXKE KalbMa-
poB mpu Temmeparypax 35, 40, 45 u 50°C
MIPOMCXOMIIO TUIaBHO. B Tedenme mccnemye-
MOM MPOJOIKUTENbHOCTH CymKu (7 1) Tak
U HE YJaJIOCh JOCTUTHYTH LI€JIE€BOT0 3HAUCHUS
maccoBoit foau Biaru (10-12%) mpu temme-
parypax 35, 40 u 45°C. 3a 6 u cymku
pu temrepatype 50°C yaanocs TOCTUTHYTh
BnaxkHoCTH 12,4% B KOXE THUXOOKEAHCKOTO
12,6% —
[Ipu Temmeparype 55°C cymka mpoxojauia

KajlpMapa H KOMaH0pPCKOTO0.
3HAYUTEJIbHO MHTEHCUBHEE — YXKe yepe3 2 4
MaccoBasi J0Jsl BOJbI B KOXKE€ 3HAUYUTEIHHO
cHM3WIach, a uepe3 5 u gocrurna 12,1%
B KOKE TUXOOKEaHCKOTO KayibMmapa u 12,3% —
KOMaHA0pckoro. Ha ocHOBaHMM MOJIy4E€HHBIX
pe3yJIbTaTOB  pPAlMOHAIBHBIM  IAapaMeTpPOM
CYIIKH yCTaHOBiIeHa Temmepartypa 55°C.
HNmeHHO nipu 3TOW TEMIIEpaType yAaeTcs A0C-
THYb UCKOMOMW BIIQKHOCTH 32 MHUHUMAIIbHBINA
MPOMEXYTOK BpEMEHH, H30eras Hpu 3ITOM
KOAaryJsiliMi KOJIJIareHa, pa3pylieHHs] TepMo-
JaOUJIBHBIX AaMUHOKHUCIOT M BUTaMHUHOB,
a TaKKe CIIEKaHUs U MPUTOPAHUsS IPOAYKTA.
Maremarndeckass 00pabOTKa IOTy4eH-
HBIX JAHHBIX IO3BOJIMJIA IOJYYHUTH ypaBHE-
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HUSI PErpeccuy, OMHUCHIBAIOIINE MPOIECC
CYIIKH KOXH JBYX BHJOB KaJbMapoOB: THXO-
OKEaHCKOTO W KOMaHAOPCKOTO IpH Pa3Iud-
HBIX TEeMIIepaTypax. YpaBHEHHE PETPECCHH,
OIMCHIBAIOLINE 3aBUCHUMOCTh MAacCOBOM JIOJIU
BOJBI OT NPOAOKUTENIBHOCTH CYLIKU TPU
pPa3IUYHBIX TemIepaTypax KOXH KalbMapa
TUXOOKEAHCKOT0, UMEET BUJIL:

y=>55,0514-4,2993x, —0,3589%,, (1)
/i€ Y — MaccoBas J0Js BOJABI B KOXKE KajabMa-
pa, %;

X| — MPOJIOJIKUTENBHOCTD CYIIKH, Y;

X, — Temreparypa cymku, °C.

VYpaBHEHHE pErpeccHy, OMHCHIBAIOIINE
3aBHCUMOCTh MAacCOBOW JOJIH BOJABI OT MpO-
JOJDKUTENTBHOCTH  CYIIKH TIPH  Pa3iIWYHbIX
TeMIlepaTypax KOXKH KajJbMapa KOMaHAOP-
CKOT'0, UIMEET BUJI:

y=155,6886—-4,3136x, —0,3663x,. (2)

AHanu3upyst TOJy4YEeHHBIE YpaBHEHHS,
MOJKHO CJeJlaThb BBIBOJ, YTO YBEIHUYEHUE
MPOAOKUTEIHLHOCTH CYHIKM Ha 1 4 B cpen-
HEM MPHUBOJIUT K CHI)KEHHUIO MacCOBOW JTOJIU
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BOJbI B KOXE KajJbMapa THXOOKEAHCKOro Ha
4,299%, xomangopckoro — Ha 4,314%, a npu
yBEJIMYEHUM Temneparypbl cymku Ha 1°C
BJIQKHOCTh TIOKPOBHBIX TKaHEH CHIDKaeTcs
B CpPE/IHEM JUIsl KaJlbMapa TUXOOKEAHCKOTO Ha
0,359%, xomangopckoro — Ha 0,366%.

BricymieHHyI0 KOXY M3MeIbYain JI0 TO-
POILIKOOOPAa3HOTO COCTOSIHUSI C LIENBI0 y100-
CTBa MOCJIEAYIOLIEro npuMeHenus. s atoro
MoCJie OXJIAXKACHUS BBICYIIEHHOH KOXHU J10
temreparypbl 20-22°C KpymnHble KyCKH pas3-
pe3asn, a 3aTeM H3MeNbYaad MPH ITOMOIIH
IapOBOM MENIBHUIIBI B TE€YEHUE 1—2 MUHYT.
Omnpenenenne (QppakIMOHHOTO COCTaBa BBICY-
[IEHHOW TPOAYKIUH MPOBOJMIN COTJIACHO
I'OCT 7636. IlpoceuBanne NpOBOAWIM TO-
CJeIOBaTeNIbHO Yepe3 CUTa C OTBEPCTUSAMU
nuametpamu 1,0; 0,7; 0,5; 0,25 mm. Ocrtarok
KpPYNHBIX YacTULl Ha CUTE MEPEHOCWIU B Ta-
pHpOBaHHBIE CTaKaHbl M B3BemMBaiIH. Macca
ocTaTKa B T, BBIPAKEHHAs B MPOIEHTaX OT
o0mieit Macchl TIPOOBI, XapakTepus3yeT KpyIi-
HOCTh TIOMOJIA. BHEIIHWI BHJI TMOJTy4YEHHBIX
MIOPOIIKOB MPEJCTABJICH Ha PUCYHKE 6.

Kak BumHO u3 pucyHka 6, MOJy4eHHbIE
MOPOUIKH HMMEIOT HEOJHOPOAHYIO CTPYKTYpPY
CO 3HAUUTENbHBIM BKIIIOYCHHEM KPYIHBIX
yactull. Pe3ynbraThl onpeaeneHuss MPOLEHT-
HOTO COOTHOIICHHUS CXO/a YaCTHUI] IOCe Tpo-

CEMBAHUS CYILEHOTO MOPOIIKAa W3 KOXKHU JIBYX
BUJIOB KaJIbMapoB Mpe/ICTaBlIeHbl B Ta0muie 3.
Ha pucynke 7 mpuBeneH (ppakiMOHHBIN CO-
CTaB IMOPOIIKA M3 KOXKU JIBYX BUAOB KaJbMa-
POB B 3aBHCHUMOCTH OT KPYMHOCTH YaCTHII.
N3menbueHHBIN MOPOIIOK BBHICYIIEHHON KOXKHU
KajpMapa cozaepxkan 2—3% yacTuil pazMepoM
0,7-1,0 mm, 11-12% — wyacTtuiy pasmepom
0,5-0,7 mm, 85-87% — pazmepom a0 0,5 mm.

VYcTaHOBIEHO, 4YTO TMpPH H3MEITbYCHUU
yacTull A0 pasmepa menee 0,5 MM MOpOIIOK
MMeeT TEMHO-PO30BBIN I[BET 0€3 KOPUIHEBOTO
OTTEHKA, a TaKXKe OJHOPOAHYIO, 0e3 KOMKOB
CTpYKTypy. BHemmHwmii Bum ¢paxiuii mory-
YEHHBIX ITOPOIIKOB C Pa3MEPOM HACTHIl MEHEE
0,5 M ipejicTaBlieH Ha PUCYHKE 8.

Hcxons u3 Oosee BBHICOKMX OpraHoJjen-
TUYECKUX IIOKa3arejeid mnopomka (paxmuu
¢ pasmepom menee 0,5 MM, ¢ yd4eToM HEOOXO0-
JUMOCTH MaKCHUMAaJbHOTO HM3MEIbYEHUS IS
JOCTIDKEHHUSI PaBHOMEPHOTO PAaCIpeeNICHHS
oboratuTesns Ipy BHECEHUH B THIIEBBIE TPO-
IYKTBI, a TaK)K€ yYUTHIBasi HAHMOOJBIIYIO J10-
710 3TOM (hpakmu B obmeit nmpode (85-87%),
ClIeNaH BBIBOJ O HEOOXOJIMMOCTH IPOCEHBa-
HUS IOPOIKA MOCIIE U3MENbUEHUS Yepe3 CUTO
¢ pasmepoM oTBepcTuit 0,5 MM, ¢ TOBTOPHBIM
M3MEIbYEHHEM CXO0Jla IO pa3Mepa YacTHIl Me-
Hee 0,5 MM.

a

Puc. 6. BHennmii Bus CyIIEHBIX TOPOIIKOB U3 KOKH JIBYX BUJIOB KaJIbMapoB: d — THXOOKEAHCKOTO, O — KOMaHAOPCKOTO

Fig. 6. Appearance of dried powders from the skin of two types of squid: a — Pacific, b — commander's
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Tabnuna 3. CXoa 4acTHIl CYIIECHBIX TOPOIIKOB U3 KOKHU JIBYX BUJIOB KaJIbMapoB, % 0T 00IIel Macchl poObI

Table 3. The collection of particles of dried powders from the skin of two types of squid, % of the total mass of
the sample

JlmameTp siaeex cuta, MM
Bukaremapa 1,0 0,7 - 0,5 0,25
Komanmopckuit 0 3 12 0
Tux00KEeaHCKHUH 0 2 11 0
100
90
< 2 80
=g
25 7
2 3
=0 60
5 g
% ’5 50
32 4
Qo
g5 3
=8
. Il
0 I

menee 0,5 0,5-0,7 0,7-1
= Komangopckuii kanbMap ¥ TUXOOKEaHCKHUH KalbMap
Pazmep yactuu, Mmm

Puc. 7. ®pakMOHHBIN COCTAB CYIIEHOTO IIOPOILIKA U3 KOXKH JIBYX BUJIOB KaJIbMapoB

Fig. 7. The fractional composition of dried powder from the skin of two types of squid

a o
Puc. 8. Buemnmii Bu (ppaknnii CyIICHBIX TOPOIIKOB U3 KOXKH JBYX BHIOB KaIbMapoB C Pa3MEpPOM YaCTHUIl MEHEe

0,5 MM: @ — THXOOKEaHCKOTO, 6 — KOMaHIOPCKOTO

Fig. 8. The appearance of the fractions of dried powders from the skin of two types of squid with a particle size of
less than 0.5 mm: a — Pacific, » — commander
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3AK/IIOYEHHUE

Ha ocHoBe mpoBeAeHHBIX HCCIEIOBAHHIMA
MacCOBOTO COCTaBa KaJIbMapOB THXOOKEAHCKO-
T'O ¥ KOMaHIOPCKOTO YCTaHOBJICHO, YTO MacCo-
Basl JIOJISt KOKH TP pa3ziesike KajJbMapa BecbMa
3HAYHTENIFHA U JJOCTHTACT TSI KOMaHIOPCKOTO
kaipmapa 13% ot macchl e ¢ Kokel Kajb-
Mapa, a JijIsi THXOOKEaHCKoro — 9%.

N3ydenne XUMHUYECKOTO COCTaBa KOXHU
CBHUJICTENILCTBYET O €€ BBICOKOW Ouosoruye-
cko reaHoctH. IlokazaHo, 4To KOXKa KajlbMa-
POB SIBIISIETCSI BLICOKOOEIIKOBBIM CHIPHEM — CO-
nepkanue Oenka B MOKPOBHBIX TKaHSIX Kailb-
MapoB KOMaHJOPCKOTO M THXOOKEAHCKOTO
COOTBEeTCTBeHHO nocturaer 14,2-14,5%. Tak-
K€ YCTAHOBJICHO HaJIM4yHe B KOXKE JMIUIOB —
710 4% ¥ MUHEpaJTbHBIX BEIIeCcTB — 110 2,5%.

C y4yeToM CyIIECTBYIOIIETO BbLIOBA KO-
MaHJIOPCKOTO W THXOOKEAHCKOTO KaJlbMapoB,
nmocTturaromiero 215 TeIC. TOHH B roJi, Ha He-
pepaboTKy sl IPOM3BOACTBA OMOIOTHYECKU
aKTUBHBIX OOABOK BO3MOXKHO HAIPaBHUTH [0
12,8 ThIC. TOHH KOKM KaJbMapoB, YTO BEChMa
3HAYUTENIBHO U MOXET MPEACTABIATh OOIbIION
UHTEpeC A pbhlOonepepadaTbIBaOIIUX Ipea-
npusituil. [lonydeHHble pe3ynbTaThl CBUAE-
TEJNbCTBYIOT O TEPCHEKTUBHOCTU pa3pabOTKu
TEXHOJIOTHH TPOU3BOCTBA OMOJIOTUYECKH aK-
TUBHOU T0OABKH U3 KOKH KAJIbMapOB.

C y4eTroM BBICOKOH OOBOJHEHHOCTH KO-
KM Kaiabmapos, gocturaromei 80%, npeaso-
XKEHO JUIsl COXPAaHEHHsT HATUBHBIX CBONCTB
B TEYEHHE JUJIMTEIBHOTO BPEMEHU CHU3UTH
coJiep’)kaHUE BOJIBI B KOXKE€ CYHIKOM HH(pa-
KpacHbIMH Jy4yamMu. Ha ocHOBaHMM MONy4YeH-
HBIX JaHHBIX O BIMSHHUW TPOIOJDKUTEIIHHOCTH
Y TEMIIEPATypPhI CYIIKN Ha BIaKHOCThH ITOKPOB-
HBIX TKaHEH KaJlbMapoB, C y4YETOM BITUSHHUS
TEMITEPaTyphl CYIIKH Ha KOATYJISIHIO KoJllare-
Ha U paspyllieHHe TepMOJAOMIIbHBIX aMHHO-
KHUCIIOT W BUTAMUHOB, OOOCHOBAHBI pallyo-
HaJIbHbIE PEKUMBI CYIIKU — Temrepatypa 55°C,
MPOJIOJKUTEIBHOCTD 5 4, KOHEYHasl BJIaYKHOCTh
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Koku 12%, a Tarkke COCTaBJICHbI YPaBHCHUS
perpeccuy, OIMKMCHIBAIOIIME 3aBUCUMOCTh Mac-
COBOWM JIOJM BOJABI OT MPOJOJDKUTEILHOCTH
CYIIKH TIPH PA3IMYHBIX TEMIIEPaTypax.

C menpio ynoOCcTBa MOCIIEAYIOMIETO TPH-
MEHEHUS TPEII0KEHO U3MEIbUaTh IMOITYICH-
HBI TIPOAYKT 10 MOPOIIKOOOpa3HOTO CO-
crosiHus. [loka3aHo, YTO IS TIOJY4YCHHS
MPOJYKTa C BHICOKUMH OPTraHOJEHTHUYCCKUMU
MoKa3aTesIMM HEOOXOAMMO TMPOCEHBATh II0-
POIIOK, TOCTEe M3MENIbUCHHUS, Yepe3 CHUTO
¢ pasmepoM oteepcTuit 0,5 MM, ¢ TOBTOPHBIM
M3METBYCHUEM CXOJIa JI0 pa3Mepa JacTHIl Me-
Hee 0,5 mM.

Pa3zpaboTaHHbIe PEKUMBI TTO3BOJISIFOT TI0-
Jy4aTh U3 KOXH KaJbMapOB THXOOKEAHCKOTO
YU KOMaHJIOPCKOTO CYIICHBIN MOPOIIKOOOpa3-
HBI TPOJYKT C BBICOKHUMH OPTaHOJICIITHYC-
CKAMHU TIOKa3aTeJIIMHU, TCPCIEKTUBHBIN IS
HCIOJB30BaHMS B KayeCTBE OMOJOIMYECKH
aKTUBHOW no00aBku. {51 ycraHOBICHUST OHO-
JIOTUYECKOW TIEHHOCTH M CPOKOB TOHOCTH
HOBOW TPOIYKIIMH HEOOXOIUMBI TOTIOTHH-
TENbHBIE MCCIIENOBAHMUA, ITOCIE 4Yero Ooiee
SICHBIMH CTAaHYT TIEPCIEKTHUBBI HCIIOJIb30Ba-
HUs T00ABKHU M3 KOKHM KaJbMapoB B KaueCTBE
000raiarpIIero KOMIOHEHTA UK.
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B3AMMO/JENACTBUS MOPCKUX IITHUIL C OPYJIUSMHU JIOBA HA ITIPOMBICJIE
MUHTAS ¥ CEJIBJIA B OXOTCKOM MOPE B 3UMHE-BECEHHUI TEPUO/ 2020 r.

Aptioxun 1O.Bb.

Kamuarckuit ¢unuan Tuxookeanckoro mHcruryra reorpadpun JIBO PAH, r. IlerpomaBnoBck-
Kamuatckuit, npocnekt Pei6akos, 19a.

UccnenoBanus npoBogwid Ha OOpTy KPYNMHOTOHHA)KHOTO Tpayliepa B ceBepHOM dacTh OXOTCKOro MOps
B (eBpaie — mae 2020 1. B Teuenue 763 ceancos HabmroaeHmid (374,4 4) 3apeructpupoBaHo 488 KOHTAKTOB
nTull (B OCHOBHOM TIIYIBILIEH) C OCHACTKOW Tpayia (BaepamMu U Kabenem mpubopa KOHTpois Tpana). Bee
CTOJIKHOBEHHS OKA3aJICh JITKUMH, 0€3 JICTAIbHBIX MCX0/0B. Pactipeenenre 3HaUYeHMIA YaCTOTHI CTOJIKHOBE-
HUHW CHJIBHO Pa3iIMyYaioch MO MIPOMBICTIOBBIM palioHaM. B cpaBHeHHM ¢ aHAOTMYHBIMH faHHbMU 2015 1. moa-
TBEP)KJCHA 3aBUCUMOCTh YaCTOThI CTOJKHOBEHHH TIIYIBINICH C OPYIUSIMH JIOBA OT MX YUCICHHOCTH OKOIIO
Tpaynepa. B To ke Bpems He 0OHapy)KEHBI yCTAHOBJICHHbBIC paHEe CBSI3H YAaCTOTHI KOHTAKTOB C MHTEHCHUBHO-
CTBbIO COPOCOB OTXOJI0B 0OPaOOTKH YJIOBOB M C HAIIPaBJIEHUEM BETpa OTHOCUTENBHO Kypca cyaHa. [Ipeamnoo-
YKUTEJIBHO 3T MEXKTOJIOBBIE pa3Inyus 00yCIIOBIIEHBI 0oJiee CI0MXKHOI Je10Boi 00cTaHOBKOI B 2020 T.

KiaroueBble ciioBa: MHHTaﬁ, MOPCKHUE IITHUIBI, OxoTckoe MOp€E, MPUIJIOB, TpaﬂOBI:IfI ITPOMBICEIJI.

SEABIRD INTERACTIONS WITH FISHING GEAR IN POLLOCK AND HERRING
FISHERY IN THE SEA OF OKHOTSK DURING WINTER-SPRING 2020

Artukhin Yu.B.

Kamchatka Branch of Pacific Geographical Institute FEB RAS, Petropavlovsk-Kamchatsky, Ryba-
kov Prospect 19a.

The studies were carried out aboard the large freezing-processing trawler in the northern part of the Sea of
Okhotsk in February — May 2020. During 763 observation rounds (374.4 hours), 488 contacts of seabirds
(mostly northern fulmars) with trawl wires were recorded. The fulmars were equally often in contact with
left warp and depth sounder cable (1.2 times per hour). All strikes were light and non-lethal. Frequency of
contacts with wires varied greatly by the fishery districts. Much more strikes with wires were observed in the
East Sakhalin subzone (7.3/hour for fulmars) than in the West Kamchatka (0.1) and Northern Okhotsk (0.0)
districts. In comparison with similar data from 2015, the dependence of contact frequency for fulmars with
fishing gear on their abundance near the trawler was confirmed. At the same time, the previously established
relationships between the frequency of contacts and intensity of waste discharges after fish processing and
wind direction relative to the vessel course were not found. Presumably, these interannual differences are
due to more complex ice conditions in 2020, as a result of which 66% of trawling took place in ice-covered
areas (in 2015 — only 11%). Under these conditions, fishermen use methods of deepening wires closer to the
ship stern in order to avoid damage by ice floes, which significantly reduces the zone of potential collisions
of birds with trawl wires.

Key words: Pollock, seabirds, the Sea of Okhotsk, by-catch, trawl fishery.
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BBEJIEHUE

Cpenu opyauii J10Ba, IPUMEHSEMBIX B
JlambHEBOCTOUHOM  pHIOOX03IHCTBEHHOM Oac-
ceifiHe, Tpasibl 3aHUMAIOT Bemyiee MecTo [ba-
TeIKUH ¥ Jp., 2014]. OcHOBHBIME OOBEKTaMH
TPaJOBOTO TPOMBICTA  SBJSIIOTCS ~ MMHTAi
Theragra chalcogramma n cenbnw Clupea pal-
lasii. Bokpyr TpaynepoB, MPOW3BOISIIAX 3HA-
YUTENIbHOE KOJMYECTBO OTXOA0B 00pabOTKU
YJIOBOB, TIOCTOSIHHO OOpa3ylOTCSi MacCOBbIE
CKOIUIGHHSI MOPCKUX TTHIl, B OCHOBHOM TpYO-
KOHOCBIX U YalKOBBIX. Pe3ysbTaThl MepBbIX UC-
CJICIOBaHMI, BBITIOJIHEHHBIX HaMu B OXO0TOMOp-
CKOM MHUHTaeBOW 3kcneauuuu 3umoit 2015 1.
[AptioxuH, 2018, 20198] 1 HammMM KoJuiera-
MU B bepHHroBoM MOpe B JIETHE-OCEHHHI Tie-
puon 2020 r. [Korobov, Glushchenko, 2020;
Kopob6og, I'mymenxo, 2021], moka3sIBaroT, 4To,
C OJIHOW CTOPOHBI, TPAJIOBBIA MPOMBICEN IOA-
JIEP’)KUBAET OTXOJaMU 00pabOTKU YJIIOBOB KH3-
HEJIESITeIbHOCTh MHOTHX MOPCKUX MTHLL, C Y-
roif — JaHHOE OpyIHe PHIOOTIOBCTBA TPEICTaB-
JISIET Yrpo3y Juisd Ku3HU NTUl. OHAKO B LEIOM
BIIMSHUE TPaJIOBOTO MPOMBICIA HA COCTOSHHE
MOMYJISIUI MOPCKUX NTHUI[ B POCCHUICKUX MO-
psX moka cnabo u3ydeHo. B cBsBu ¢ 3TUM
B 2020 r. MBI IPOJIOIIKUIIA U3YUEHHUE 3TOU Tpo-
61embl B OXOTCKOM MOpe IO MpOorpaMMme Hc-
cleioBaHuil, paspaboranHoil Hamu B 2015 T.
PabGotel mpoxoaunu Ha GOpTy Tpaynepa TaKoro
K€ IPOEKTa C AHAJIOIMYHBIM IPOMBICIOBBIM
000pyIoBaHMEM M CHapsbKeHHeM. Tem He Me-
Hee pe3yJbTaThl HAOIIOACHUH, BBITOIHEHHBIX
B TEYEHUE JIBYX IIPOMBICIIOBBIX CE30HOB, OKa3a-
JIMCh HEWJCHTUYHBIMU. JlaHHBIE, TOIyYeHHBIE
B 2020 r., TOMOJHSIOT HAILY MPEACTaBICHHUS 00
0COOEHHOCTSIX B3aMMOJECHUCTBHUSI MOPCKHX ITHI]
C TPAJIOBBIMH OPYAMSMHU JIOBA.

MATEPHUAJIbBI U METO/IbI

HccnenoBanusi MNpOBOAWIM B 3HMHE-
BeceHHuil nepuoa 2020 . B ceBEpHOU YaCTH
Oxotckoro mops Ha O6opty BMPT «AnuBa»

45

(BAO «Octpos Caxanmuny, xonauar AO «'ua-
POCTpOii») TIIaBHBIM 00pa3oM Ha CIICIUAIN3H-
pPOBaHHOM TmpoMbIciae MuHTas. HaOmomenus
BEJIM KaXKIble CYI0-CYTKH Ha JOBYy ¢ 19 ¢es-
pans o 8 mapra B 3ananno-Kamuatckoit pol-
0o0BHOM TIO30HE, ¢ 9 MapTa mo 9 ampens —
B CeBepo-OXOTOMOPCKOIM MOA30HE U 3aTeM JI0
OKOHYaHMs paboT 15 mas — B Bocrouno-Caxa-
JIMHCKOW IOJ30HE, 3a HMCKIIOYEHHEM IepHoja
¢ 21 nmo 30 anmpens, B TE€4EHUE KOTOPOIO BO3-
Bpalaivch B 3anajaHo-KaMyarckyio moJi30oHy
JUIs JI0Ba cenbAu. Tpaynep ObLT OCHAIECH TH-
NUYHBIM JUISl JJAHHOTO THUIIA CYIOB MPOMBICIIO-
BBIM 00OpyIoBaHHEM. Vcronb30Bamm fBa pas-
HOITYOMHHBIX Tpasla Mapku «ATiantuka» 1 240
u 172/784 m, npubop koutpons Tpaiga — UT'OK
(M3MepHTeNh TITYOHMHBI 3XOJIOTHBIA KaOeTbHBIH)
ObL1 nipezicTaBieH Mojenbio «Simpad SX-90».

Hnsa cbopa undopmamuu 06 0COOEHHO-
CTSAX MOBEIECHMS NTHUIl BO BpeMs Omepanuil
C TpaJOM HCHOJIb30BAIM MOJIXOJbI, pa3pado-
TaHHBIC MPHU BBHINOJIHEHUH AaHAJIOTUYHBIX pa-
00T B Opyrux paiioHax MupoBOro okeaHa
U YCIEUIHO aJlanTUpOBaHHbIe K ycioBusM Oxo-
TOMOPCKOM MMHTaeBo#l skcrequimu B 2015 T.
[AptioxuH, 2019B]. Y4eT KOHTaKTOB C Opy-
JUSIMU  JIOBa M OLEHKY YHCJICHHOCTH BeEJU
pasnenbHo ans rayneima Fulmarus glacialis,
KPYITHBIX OENOroJIOBBIX YaeK Larus sp. © MO-
eBku Rissa tridactyla. llpu ananuze pe3yiib-
TaThl HAOMMIOIEHUH 10 rpynne Larus sp. ¥ MO-
€BKe OBLITM OOBEAMHEHBI (YaKOBBIC IITHIIHI).
Bcero ¢ nenbio m3yueHus: 3aKOHOMEpPHOCTEN
B3aMMOJEHCTBHSI MOPCKHX NTHIL C TPAJIOBBIMU
opyausimu noBa B peiice Ha BMPT «AnuBa»
B ¢eBpasie — mae 2020 r. BrimonHeHO 763 ce-
aHca HaOJo/IeHUi 00IIel MPOJOHKUTEIBHO-
cthio 374,4 4 (Tabm. 1).

PE3YJIbTATBI U OBCYXKJIEHUE

Ha cymax tuna BMPT Bo Bpems Tpane-
HUS Baephl NOTPYKAIOTCS B BOJLY HA paccTos-
HUK nipuMepHO 10 M OT KOpPMBI Cy/JHA, a Ka-
Oenb mpubopa KOHTPOJIS Tpaja — B CpPeHEM
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30 M, moO3TOMY 3a KOpPMOM cO34aeTcs 30Ha
MIUPUHON 8 M (paccTOsSHUE MEXKITYy BacpaMm)
Y TPOTSHKEHHOCTHIO 70 30 M, MpU HaXOXKJIe-
HUU B KOTOPOM NTHIBI MOJBEPraroTcs onac-
HOCTH CTOJIKHOBEHHSI ¢ Tpocamu (puc. 1, a)
[AptroxuH, 20198]. IIpu pabote B JieZOBBIX
YCIOBUSX PBIOAKU HMCIOJIB3YIOT ClelHUaIbHbIe
MIPHUCTIOCOOJICHHS, YTOOBI HE TOBPEIUTH TPO-
cel o gpauHB. Tak, Ha BMPT «AnuBa» Ha
kabenp UI'DOK HaBemmBanu mapHble Tpy3bl
gyepe3 OJIOK Ha IMOBOJAKE, B pe3yJbTaTe Yero
JMCTAHIMA TIOTPYXKEHUsI Kaleys B BOAY CO-
Kpaniajach Ha MOPsAI0K — A0 3—4 M OT KOPMBI.
B moTHBIX 5BAax, KpoMe TOTo, Mpuderanu K

CTSDKKE BacpoB — IMPHUTATHBAIM HX OJIKE
APYT K IpYry JiebeaKaMu ¢ IOMOIIBIO 3aKpe-
IUIEHHBIX Ha Baepax OTBOMAALINX OJIOKOB, OT-
Yero MHMpHHA MEXIy BaepaMu COKpAIlaiach
70 3—4 M, a pacCTOsSIHUE TMOTPYKEHHS B BOAY OT
KOPMBI CTaHOBWJIOCH He Ooniee 8 M (puc. 1, 6).
[Ipu ©Ccnonb30BaHUU TaKUX MPUCTIOCOOIICHHM
BEPOSITHOCTh KOHTAKTOB IITHII C TPOCAMH MHO-
TOKPaTHO yYMEHbIIaeTcs. PerymspHoe 3army0-
JIeHWe Ka0emsl 9X0JI0Ta, KOTOPBIi MpeacTaBIs-
€T HauOOJNBIIYI0 OMACHOCTb, IPEIaracTcs
HCTIONIB30BaTh B KAYECTBE OJIHOTO M3 CIIOCOOOB
COKpAIICHUs] CMEPTHOCTU NTHUI] Ha TPAJIOBOM
npombicie [Aptroxus, 20196].

Tabmuna 1. KonndecTBo M cymMMapHasi MpOJOJDKUTEIBHOCT (4) CeaHCOB HAONIOJCHWI 3a B3aMMOJCHCTBHAMHU
MOPCKHX ITHII C TPAJIOBBIMU OPYAUSIMH JIOBa, BHINOJHEHHBIX Ha 0opTy BMPT «AnuBa» B eBpase — mae 2020 .
(C-O — Cesepo-Oxoromopckas momzoHa, 3-K — 3amagno-Kamyarckas nmonzona, B-C — Bocrouno-CaxanuHckas

10/I30HA)

Table 1. Number and total duration (hours) of observation rounds for seabird interactions with trawl fishing gear
conducted aboard the BMRT “Aniva” in February — May 2020 (C-O — Northern Okhotsk subzone, 3-K — West

Kamchatka subzone, B-C — East Sakhalin subzone)

Cramus Pri6osioBHas moa3oHa
TIPOMBICIIOBOM C-0 3-K B-C Bcero
oIepanuu n 4 n t n t n t
TlocranoBka 60 20,1 38 14,0 41 15,0 139 49,1
Tpanenue 174 85,2 143 69,3 158 75,4 475 229,9
Bri6opka 60 38,2 46 29,7 43 27,5 149 95,4
HUTOT'O 294 1435 227 113,0 242 117,9 763 3744

Puc. 1. Pacionoxenue Baepos (1) u xabens MT'OK (2) Ha cynax tuma BMPT npu TpaneHusx Ha oTKpBITOi Boze (a)

U B JICJIOBBIX YCIOBHSX (6)

Fig. 1. Position of warps (1) and depth sounder cable (2) for large freezing-processing trawlers during trawling

in ice-free (a) and ice-covered conditions (6)
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B 2020 r. B mepuoa HammMx HaOMIOACHUIN
CyIHO paboTaio MPEUMYIECTBEHHO B JIEAO-
BBIX MOJISIX, TO3TOMY PbIOAKU PEryJsipHO HC-
MIOJIb30BATIN  CIIOCOOBI, TPEIOXPAHSIONINE OT
MOBPEXXJICHNUS TPOCOB O JIBJUHBI — 3ariy0Jie-
HHUE Kabems 9X0JI0Ta U CTSHKKY Baepos. JIumb
onHa TpeTh Tpanenuit (34,0%) Oblia BbIMOIN-
HEHa Ha OTKPBITOM BoOJEe 0O€3 ATHX MPHUCIO-
coOznenuii (Tabu. 2). JlaHHas cuTyalus cyiie-
CTBEHHO OTJIMYAJach OT YCJIOBHM, B KOTOPBIX
MBI TTpoBOAMIH uccienoBanus B 2015 r. [Ap-
TioxuH, 20198], Korja 0B BeIW MpeuMyIlie-
CTBEHHO Ha CBOOOJHON OTO JIbjIa aKBaTOPUHU
(88,9% BpemeHu TpasieHui).

3a 763 ceanca HaOMIOJIGHUN BCETO 3ape-
TUCTPUPOBAaHO 488 KOHTAaKTOB MNTHIl C OpPY-
JTUsIMU JIoBa. Bce OHM MpOM30ILIN HA CTauu
TpaJIeHUs, 3a HMCKIIIOUEHUEM EIUHCTBEHHOI'O
JIETKOTO CTOJIKHOBEHUS TIIyMbIMA ¢ Kaberem
NI'SK Bo Bpemst BBIOOpKH Tpajia B BocTouHO-
Caxanmuackoil nmoa3one. He O6bu10 HE 0HOTO
Cily4ass KOHTAKTOB MTHUI] ¢ KaHATHO-CETHOH
YacThl0 TpaJsla, a TaKKe CMEpTENIbHBIX MOola-
JaHUM B CETh WM MOJ KYTOK Tpaja Ha majy-
0c. Bce 488 cTonKHOBEHMIA ¢ TpocaMyu OKa3a-
JIUCh JIETKUMH; TSXKEJIbIE KOHTAKThI, MOBJIEK-
e Tu0esh MTUIl, He OTMedYeHBI (Tab. 3).

Tabmuma 2. ITpogomkuTeasbHOCTh (4) CeaHCOB HAONIONEHUH 3a B3aMMOJCHCTBHAMH MOPCKUX ITHIl C TPOCAMH
(Baepamu m kabenem MI'OK) Ha cragmm tpanenus BMPT «AHHBa» Ha OTKPBITOW BOJE W B JICAOBBIX YCIOBHSIX
B ¢eBpane — mae 2020 r. (C-O — CeBepo-Oxoromopckas moazoHa, 3-K — 3amamno-Kamuarckas moazona,

B-C — Boctouno-CaxamuHcKast Io[30Ha)

Table 2. Duration (hours) of observation rounds for seabird interactions with wires (warps and depth sounder cable)
conducted aboard the BMRT “Aniva” at the stage of trawling in ice-free and ice-covered areas in February —
May 2020 (C-O — Northern Okhotsk subzone, 3-K — West Kamchatka subzone, B-C — East Sakhalin subzone)

CocTtosiHME aKBaTOpHUU Pri6onoBHas moa3oHa Bcero
(motosxenue BacpoB u kabenst T'IK) C-0 3-K B-C Aoc. %
OTkpbITas Boaa

(6e3 cTsoxku BaepoB u 3armyOsenus kadens MT'OK) 2,3 42,3 33,6 782 340
JlenoBeie ycnoBus

(3army6nenne kabens UT'OK) 218 37 317 29,2 258
JlenoBble ycnoBus

(cTspkka BaepoB u 3ariyonenne kabdens MT'OK) 61,1 21,3 10,1 93,5 40,2

NTOIrO 85,2 69,3 75,4 229.9 100,0

Tab6smra 3. KonudecTBo CTOTKHOBEHUI MOPCKUX MTHII ¢ TpocaMu (Baepamu u kabenem MI'OK) Ha cragum Tpase-
HUs o HabmoneHussM Ha 6opty BMPT «AnuBa» B deBpane — mae 2020 r.

Table 3. Number of seabird contacts with wires (warps and depth sounder cable) at the stage of trawling observed

aboard the BMRT “Aniva” in February — May 2020

Bia tpoca TI/Iri Loty YalikoBEIE Beero Konrakros/4
B3aMMOCHCTBUS MITHUIBI Mean SE
Jlerkuii Ha maBy 9 0 9 0,06 0,05
IIpaBsrii Baep Jlerkuit B mosere 12 1 13 0,08 0,06
HUroro 21 1 22 0,14 0,11
Jlerkuii Ha maBy 133 0 133 0,60 0,19
JleBwiii Baep Jlerkuii B moyeTe 118 4 122 0,59 0,25
Uroro 251 4 255 1,19 0,44
Jlerkuii Ha maBy 36 4 40 0,19 0,12
Ka6ens UTDK Jlerkuii B moyeTe 165 5 170 0,99 0,46
Hroro 201 9 210 1,18 0,58
UTOI'O Bce Tumner 473 14 487 2,51 1,13
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H3BectHO [Melvin et al., 2011; ApTioxuH,
20198; Korobov, Glushchenko, 2020], uro
HanOOJIBIIIYIO OMACHOCTH JIJISl TITHIL TPE/ICTaB-
nsieT kabenmp mpubopa KOHTPOJIS Tpaja, dac-
TOTa CTOJKHOBEHHH NTHI[ C KOTOPBIM CYIIIe-
CTBEHHO BBHIIIE, YEM C BaepamMu. ITO 3aKOHO-
MEpHO, TaK KaK JAUCTAHIMS €T0 MOTPYKSHHs
B BOJY BTpOE JUTMHHEE, YEM Y Ba€pPOB; K TOMY
)K€ OH BO CTOJIBKO JXK€ pa3 TOHbBIIE Baepa
(9,4 n 32,0 MM COOTBETCTBEHHO), YTO JIeTIACT
€ro MeHee 3aMeTHBIM Jjsi nTull. OJaHaKO BO
BpeMs Hamux uccienoBannid B 2020 r. nTULbl
OJIMHAKOBO YaCTO KOHTAKTUPOBAIH C Kabemem
9X0JIOTa U JIEBBIM BaepoM — B CPEAHEM 10
1,2 pa3za B wac (Tabiu. 3), 9To OBLIO CBS3aHO
C peryispHbIM 3artyoniennem kabems MT'OK
npu paboTe BO jbaax. PazHuiia Ha TOpSIOK
B YaCcTOTE KOHTAaKTOB MEX]y JABYMsI BaepamMu
00yCJIOBJIEHA TEM, UYTO Ha CyJiax JIaHHOTO TH-
11a OCHOBHAs Macca OTXOJOB CJIIMBAETCS Yepe3
MIMATATHl JIEBOTO OOpTa, TOATOMY KOHIICH-
TpalMd NTUI[ 3/eCh MHOTOKPAaTHO BBIIIIE
¥ cTa0WIbHEE, YeM C TIPOTUBOIOJIOKHOMW CTO-
POHBI, T/Ie 32 OOPT MOCTYMAIOT TOJIBKO CITHBBI
C PHIOOMYYHOM YCTAaHOBKH.

ITonasnsitomee OONBIIMHCTBO CTOJKHO-
BEHHUI C TPOCaMH CIYYHJIOCh C TIyMbIIIaMU
(97,1%). Jlumb 14 u3 487 KOHTaKTOB MpH-
[UTKCh HA YaWKOBBIX ITHIL (Ta0. 3), B OTHOM
cirydae 3To Obljla THXOOKEaHCKas Jaika Larus
schistisagus, a B OCTabHBIX — MOEBKH.
B 2015 r. Bo Bpemst ceaHCOB HAOIIOICHUI MBI
pPETyIspHO B MaJIOM KOJMYECTBE YUUTHIBAIU
MOEBOK Yy Cy/JHA, HO Y HUX HE ObLIO KOHTaK-
TOB ¢ ocHacTkod Tpana. B 2020 r. uccneno-
BaHWS OXBaTWUIM BECCHHHWM MEPHOJ, KOT/a
YUCJICHHOCTh MOEBOK CYIIIECTBEHHO BO3POC-
Jla; OHHM TMOCTOSTHHO KOPMUJIMCH OTXOJIaMH
Yy KOPMBI Cy[iHAa W WHOT/A 3aJ]ieBajli HaTSHY-
TbIe TPOCHl. YallkOBBIE NTHUIBI B OCHOBHOM
n30eraloT TaKuX CTOJKHOBEHUH Onaromaps
CBOEMY MAaHEBPEHHOMY IOJIETY, B OTJIUYHE
OT TIyMBINIEH, Y KOTOPBIX TMOJIeT Oojee mpsi-
MOJIMHEWHBI.

48

[myneimm  KOHTaKTUPOBAIM C  Bacpamu
OJIMHAKOBO YacTO Ha IUIaBy W Ha ety (142
n 130 coyyaeB COOTBETCTBEHHO), HO C Kabe-
geM UI'DK wamie crankuBamuch MpoJieTaro-
e MTHUIBI, YeM CHJSIINE Ha BOJE BO BpeMs
kopmuteHust otxomamu (165 u 36). V waiiko-
BBIX 3apETUCTPUPOBAHHBIE KOHTAKTHI OBUIN
B OCHOBHOM C Ka0eyeM 3XooTa (4 Ha IuiaBy
U 5 Ha 5eTy), Baephl 3a7ieBaJId TOJIBKO MpOJIe-
Taromye NTHIb (5 cayJyaes).

Kax u B 2015 r., pacnipenenenue 3HaueHUN
9aCTOTHI CTOJKHOBEHUH MNTHUI] C TPOCAMH CTa-
THUCTUYECKH JIOCTOBEPHO Pa3iINyaoch IO Mpo-
MbIcIOBBIM parionam (Kruskal — Wallis test:
y riyneimeit H = 49,038, df = 2, p < 0,001;
y vaek H = 20,449, df =2, p <0,001). I'mymbi-
1M MHOTOKPAaTHO Yallle YAapsulUChb O TPOCHI
B Bocrouno-CaxanuHCko# MOJ30HE CO cpe-
Hel yactoroit 7,25 xontakta/a (SE 2,05), uem
B 3amamno-Kamuarckoit (0,11 koHTakTa/4),
U COBCeM n30erann ocHacTku Tpana B CeBepo-
Oxotomopckoi Tom3oHe (puc. 2, a). Y 4aek
CTOJIKHOBEHHSI C TPOCAMH HAOJIONAIN TOJIBKO
B Bocrouno-CaxanuHckoil MoJ30He CO cpe-
Helt wactotoir 0,22 konrtakta/u (SE 0,08)
(puc. 2, 0).

[Tono6Hast 3aKOHOMEPHOCTH MPOSIBUIIACH
W B TMOKa3aTeasiX YHUCICHHOCTU TIIyMbIIIEH,
KOTOPYIO MBI ONPEAEISIIA BO BPEMs Ka)JI0TO
ceanca HaOmoaeHnii B mpenmemax 100 m
or kopmbl cymaHa (Kruskal — Wallis test:
H=99310, df =2, p <0,001). KopmuBmuxcs
y CyAHA NTHUL OOJIbIIE BCEro OBLIO HAa CEBEPO-
BocTtoke CaxanuHa — B cpenneM 61,9 ocoOeit
(SE 9,4) u B pa3sl MeHbIlIE B ABYX APYTUX
pPBHIOOTIOBHBIX MOA30HAX (puc. 3, a). Y dYaek
YHUCICHHOCTh TaK)K€ 3HAYMTEIBHO pa3inya-
mack 1o paiionam npombicia (Kruskal — Wal-
lis test: H = 142,191, df = 2, p < 0,001), HO
B OTJMYME OT MIIyNbIIa WX OBIIO OOJbIIe
B 3amagHo-KamuaTckoii mo30He — B cpeiHEM
98,9 ocobetii (SE 7,9), yem B npyrux paiioHax

(puc. 3, 0).
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Puc. 2. YacToTa CTONIKHOBEHHH TTymbIIIeil (¢) 1 4aliKoBBIX NTHL (0) ¢ Tpocamu (Bacpamu U kabenem UI'OK) Ha cra-
JIMY TPAJICHUS B Pa3IMYHBIX pbIO0IOBHEIX mo30Hax (C-O — CeBepo-Oxoromopckas, 3-K — 3anagHo-Kamuarckas,
B-C — Boctouno-Caxanunckasi)

Fig. 2. Frequency of seabird contacts with wires (warps and depth sounder cable) at the stage of trawling for
northern fulmars (a) and gulls and kittiwakes (6), by fishery districts (C-O — Northern Okhotsk subzone, 3-K —
West Kamchatka subzone, B-C — East Sakhalin subzone)
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Puc. 3. YncnenHocTh TirymbImei (@) ¥ 4akoBeIX (6) B mpeaenax 100 M oT KOpMBI CyAHA BO BpeMs CEaHCOB Ha-
OJIrO/TIeHNH 32 CTOJKHOBEHUSMU TITUIL ¢ Tpocamu (Bacpamu U kabenem MI'OK) Ha ctagum TpajaeHUs B pa3slTAIHBIX
peidosoBHBIx moa3onax (C-O — CeBepo-Oxoromopckas, 3-K — 3amamno-Kamuarckas, B-C — Bocrouno-
CaxanuHckas)

Fig. 3. Numbers of northern fulmars (a) and gulls and kittiwakes (6) within 100 m distance from the vessel stern
during observations of seabird contacts with wires (warps and depth sounder cable) at the stage of trawling,
by fishery districts (C-O — Northern Okhotsk subzone, 3-K — West Kamchatka subzone, B-C — East Sakhalin
subzone)
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s Bocrouno-CaxalMHCKOM — IIOJI30HBI
MTOATBEPIKIACTCS HAIl BBIBOJ, O TECHOW B3au-
MOCBSI3M MEXAYy YacTOTOM CTOJKHOBEHUH
C OPYAMSIMH JIOB2 U KOJMYECTBOM TITYTIBIIIICH,
COOMPAFOIINXCST BOKPYT TPAYJIEPOB UIST KOPM-
JICHHUSI OTXOJ[AMHU, KOTOPBIH OBUT CIETIaH 10 Ha-
omonenusm B Kamuarcko-Kypunbckoit moa3o-
He B 2015 r. [Aptioxun, 20198]. [Ipuyem mo-
JIOKUTENTbHAS KOPPEJSINS MTPOCICKUBACTCS HE
TOJIBKO 1O pe3yJbTaTaM Y4eTOB NTHUI] Ha JUC-
taniuu 100 M ot xopmel (R = 0,74) (puc. 4, a).
Ota 3aKOHOMEPHOCTHh CTAHOBUTCS eIe Oolee
MPOYHOM, €CITM paccMaTpuBaTh TOKA3aTEIN
o0IIe YMCICHHOCTH TITYIIBIIICH B OKOJIOCY/I0-
BbIX ckorureHmsx (R = 0,80) (puc. 4, 6).

B otnnume ot pesynsratoB 2015 1. [Ap-
TroxuH, 20198] B 2020 1. yacToTa B3aMMO/ICH-
CTBUH TIIYMBIIIECH C TPAJOBBIMU OPYAMSIMH JIO-
Ba cy1abo0 3aBHUcea OT UHTEHCUBHOCTH COPOCOB
oTxomoB W3 peroo3aBoma (R = 0,36). Kpome
TOTO, HE YNAIOCh OOHAPYKHUTH CBS3b MEKIY
YaCTOTOW CTOMKHOBEHHU C TPOCAMH W HAIPaB-
JIEHUEM BETpa OTHOCUTENIBHO Kypca Cy/Ha
(Kruskal — Wallis test: H = 6,861, df = 4,
p = 0,143), xoropas ObLIa YETKO BhIpaXKeHa BO
BpeMSI HAIlIMX MPEABLTYIIHNX UCCIEA0BaHUH.

[IpeanonoxurensHO

O9TH  MCKIOAOBBIC

pa3iinindg CBA3aHbI C WU3MCHCHHSAMU IUIOIIAAN

JIEASTHOTO TOKpoBa. B 3umuwmii cezon 2014/15 1.
B OXOTCKOM MOpe ObUIT 3aperucTpUpoBaH abco-
JIOTHBIA MHUHUMYM JIeOBUTOCTH — 26,5%
[[Mumansauk 1 ap., 2016], B To BpeMs Kak B
2020 T. 3TOT TOKa3arenb ObLT OJM30K K Cpe-
HEMHOTOJIETHEMY 3HA4YEHHIO M 3a TEpUoi ¢
¢deBpans mo mMapT cocraBun B cpenHeM 44%
[Bapkentun, Konomeiinies, 2020]. M13-3a Gomnee
CIIOKHOM J1e10BOM 00CTaHOBKU 66% BpeMeHU
HalMX HAOMIOJEHUH 3a KOHTaKTaMu MTHI[ C
OpYAMSIMH JIOBa TPUILIMCh HAa TPAJCHUS BO
TbJIaX, TJIe PhIOAKH WCIOIB30BAIN TPHCIIOCO0-
JIGHUsT JUIA  3aryOJieHHsT BaepoB | Kabes
NI'DOK Bo m3bexaHne TOBPEKICHUS UX JIBIH-
Hamu (cM. Tabm. 2). B wrore miomanb 30HBI
MOTEHIMATBHBIX KOHTAKTOB MTHIl C OCHACTKOM
Tpaja HACTOJIbKO COKpallajgach, 4TO BEpOST-
HOCTh CTOJIKHOBEHHI CTaHOBHJIACH MUHHMAJIb-
HOW (puc. 5). Kpome TOro, TiymbIy — caMbie
MHOTOYHCIICHHBIE NTHIBI B paioHax paboThI
TpaioBoro ¢uora — M30€rarT CIUIONIHBIX Jie-
JIOBBIX TOJIEH U HEe 00pa3yroT TaM TaKUX KPYyI-
HBIX OKOJIOCY/IOBBIX CKOIUIEHHH, KaK Ha OTKPBI-
Toi Boje. JlaHHBIE OOCTOSITENILCTBA MOBIIUSIIN
Ha HEKOTOpbIE 3aKOHOMEPHOCTH, KOTOpbIE ObI-
71 BbIsABIEHBI HaMu B 2015 1. Mo pe3ynbraTam
HaOJIO/ICHNH, BBITIOTHEHHBIX TJIABHBIM 00pa-
30M Ha CBOOOIHBIX OTO JIbJ]a aKBaTOPHSIX.
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Puc. 4. 3aBUCUMOCTD YaCTOTHI CTOJIKHOBEHUH TIyIIbIIIEH ¢ Tpocamu (Baecpamu U kabenem UI'OK) oT ux umcieH-
HocTH B npenenax 100 M ot kopmbl (a) 1 001Iel YNCIICHHOCTH BOKPYT cyaHa (0) Ha cTaguu TpajeHus B Boctou-
HO-CaxalTuHCKOH MOA30He
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Fig. 4. Frequency of contacts of northern fulmars with wires (warps and depth sounder cable) vs their number
within 100 m distance from the vessel stern (a) and their total number around the vessel (6) at the stage of trawl-
ing in the East Sakhalin subzone
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Puc. 5. Yacrora cTONKHOBEHMI Tymbliel ¢ Tpoca-
mu (Baepamu M kabenem MI'DOK) Ha cramuu Tpase-
HUs B Boctouno-CaxamuHCKO# moa30He Tpu paboTe
Tpayiepa Ha OTKpbITol Boje (0 — 6e3 CTSHKKU BacpoB
n 3arnyonenus kabens MI'OK) u Bo nmprax (1 — 3a-
rny6nenne kabens UI'DK, 2 — crshkka BaepoB U 3a-
riny6nenne kabens UI'OK)

Fig. 5. Frequency of contacts of northern fulmars with
wires (warps and depth sounder cable) at the stage
of trawling in the East Sakhalin subzone in ice-free
(0 — without warp straps and submersion of depth
sounder cable) and ice-covered areas (1 — submer-
sion of depth sounder cable, 2 — warp straps and
submersion of depth sounder cable)

3AK/IIOYEHHUE

XapakTep B3aHMOJICUCTBUA  MOPCKUX
OTHIl C TPAJIOBBIMU OPYAHSMH JIOBA ONpeEre-
JISieTCSl HE TOJBKO CBOWCTBAMHU UX KOHCTPYK-
UMY M 9KCIUTyaTallud, HO TaKX e 3aBUCUT OT
BecbMa BapuabelbHBIX OCOOEHHOCTEH pac-
MPOCTPAHEHUs, OMOJOTHUH U TOBEACHHS pa3-
HBIX BUAOB MTHUI, KOHIEHTPHUPYIOUIHXCS
y TIPOMBICTIOBBIX CYAOB, M H3MEHSIOMINXCS
YCJIOBHM OKpYKarolen cpeasl. B wactHOCTH,
[0 pe3ysibTaTaM ABYXJETHUX HCCIIEIOBaHHUN
MOXKHO 3aKJIIOYUTh, 4TO B OXOTCKOM Mope
COCTOSIHME JICASTHOTO TIOKpOBa BIMSAET HE
TOJIbKO Ha 3MMOBKM MOPCKUX NTHI] [ApTiO-
xuH, 2019a, 2021], HO 1 Ha UX cleUPUIHBIE
CBSI3U C TPAJIOBBIM IpoMbicioM. OTcrona cie-

AYCT BLIBOO, 4YTO JIA 00BEKTUBHOM OII€CHKH
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BJIMSIHUSL 9TOTO BHJA PHIOOJIOBCTBA HA MOITY-
JSIMA MOPCKUX NTHII HEOOXOAUMBI IeJieHa-
NpaBJCHHBIC HCCIICJAOBAHUS B TEUYCHUE HE-
CKOJIbKHX CE30HOB C IIMPOKUM ITOKPHITHEM
HaOJIIOJICHUSIMU TTPOMBICTIOBBIX YCHIIMH Tpa-
noBoro ¢uroTa.
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OCOBEHHOCTH PA3SMEPHO-BO3PACTHOM CTPYKTYPBI
HEKOTOPBIX IPEJICTABATEJIEM OTPSAJIOB SCORPAENIFORMES
N PERCIFORMES IIPUKAMYATCKHUX BO/J

Tokpanos A.M.

Kamuarckuit ¢unuan Tuxookeanckoro uHcruryra reorpadpun JIBO PAH, r. IlerpomaBrnoBck-
Kamuarckuit, yn. [laptuzanckas, 6

Ha ocHoBaHMYM aHanmM3a TaHHBIX O pa3Mepax M Bo3pacte 65 BUIOB 11 ceMeHCTB OTPSAIOB CKOPIIEHOOOPa3HBIX
Scorpaeniformes (Cottidae, Hemitripteridae, Psychrolutidae, Agonidae, Liparidae, Sebastidae) u okyHeo0-
pasubix Perciformes (Zoarcidae, Stichaeidae, Bathymasteridae, Zaproridae, Ammodytidae), coOpaHHBIX
B IpuUKaM4aTckux Bomax B 19782020 rr., BbIJACIEHBI TPH 3KOJOTHUECKUE TPYIIILI PHIO, pa3inyaroInuecs
Pa3MepHO-BO3PACTHOI CTPYKTYpO — KOPOTKOLMKIIOBBIE, CPEAHE- U JOJIrOXKUBYIME. MaKkcuMalbHble pa3-
MepHI MPEACTABUTENEH TIEPBOM TPYMIIbI, KaK MpaBuiio, He mpesbimaioT 15-25 cm u 100-200 r, a npeaens-
HBIIA Bo3pacT — 8—10 jet; BTopoii — cocraistoT 6osee 40—50 cm, 1-2 xr u 12-20 ner. Pazmepbl OTAeNbHBIX
BUJIOB TpeThel rpyninsl gocturatoT cBbiie 70—-80 cm u 8—10 kr, a Bozpact — 25-45 ner.

KirueBsble ciioBa: mpukaMuaTCKHE BOJBI, PA3MEPHO-BO3PACTHAS CTPYKTYpa, CKOPIECHOOOPa3HbBIC U OKYHE-
oOpa3HbIe PHIOBI.

PECULIARITY OF SIZE-AGE STRUCTURE OF SOME SPECIES
OF SCORPAENIFORMES AND PERCIFORMES ORDERS
OF NEAR KAMCHATKA WATERS

Tokranov A.M.

Kamchatka Branch of Pacific Geographical Institute FEB RAS, Petropavlovsk-Kamchatsky, Party-
zanskaya Str. 6

Base on analysis of size-age data of 65 species of 11 families of Scorpaeniformes (Cottidae, Hemitripteri-
dae, Psychrolutidae, Agonidae, Liparidae, Sebastidae) and Perciformes (Zoarcidae, Stichaeidae, Bathy-
masteridae, Zaproridae, Ammodytidae) orders, are collected in near Kamchatka waters in 1978-2020,
three ecological groups of fishes (short cycle, middle and long living), differencing by size-age structure,
are identified. Maximum sizes of species of first group as a rule are not exceeded 15-25 cm and 100—
200 g, limit age — 8—10 years. Maximum sizes of species of second group are more 40-50 cm and 1-2 kg,
limit age — 12-20 years. Sizes of individual species of third group are arrived more 70-80 cm and 8-10
kg, limit age — 25—45 years.

Key words: near Kamchatka waters, size-age structure, fishes of Scorpaeniformes and Perciformes orders.
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BBEJIEHUE

U3 6onee uem 400 BHIOB phIO, 3apeTHCT-
PUPOBAHHBIX B HACTOAIIEE BpeMs B TNpH-
OpexxHbIX Bojax KamuaTky u compenenbHbIX
Mopckux akBatopusix [lletiko, ®enopos,
2000], mpeoOmamatomnias 4acTh BeIET JOHHBIN
Y TPUJIOHHBIH 00pa3 xu3HH. OKOJIO MOJIOBH-
HBI U3 HUX BXOJST B COCTaB JIBYX OTPSJIOB —
Scorpaeniformes u Perciformes. IIpencraBu-
TEJW OJTHUX CEMEHCTB 3THX OTPSIOB (HAIpH-
Mep, Teprmyru Hexagrammidae u mopckue
okyHn Sebastidae) B TedeHHE HECKOIBKHX
JeCATUIICTHH B TpUOpexHbIX Bojgax Kamuat-
KA CHOyXaT TPaJAWIUOHHBIMH OOBEKTaMHU
npombIciia. MHOTHE BHIBI JPYTHUX CEMEHCTB
Cottidae,

Psychrolutidae, Mmopckue nucuuku Agonidae,

(poraTkoBble MICUXPOJIIOTOBBIE
nnaposble Liparidae, OenbatoroBeie Zoarcidae
u ctuxeeBble Stichaeidae) oOmamator cpaBHU-
TEJBHO BBICOKOM YHCICHHOCTBIO M OMOMAac-
COM, SBISIOTCS BAXXHBIMH KOMIIOHEHTAMHU
menb(oBEIX W BepXHEOATHATHHBIX MXTHOIIC-
HOB MPUKAMYAaTCKHUX BOJI, MOTYT OBITh O0OBEK-
TaMH TPOMBICTA M BBICTYMAIOT KaK IMOTCHIU-
aJIbHbIE KOHKYPEHTBHI WJIH OOBEKTHl MUTAHUS
MIPOMBICJIOBBIX PbIO, MOPCKUX NTHI] U MJIEKO-
nurtatomumx [Tokpanos, 2009].

Hecmotpss Ha menmbridi psm myOIuKaIuii,
B KOTOPBIX TPUBOJATCS CBEICHHS O pa3Mepax
u Bo3pacte 3tux poid [Tokpanos, 1988, 1989,
1990, 1992a, b, 1995, 1998a, b, c, 1999,
2000a, b, c, 2001, 2004a, 2007, 2017a, b, c;
TokpanoB, HoBukos, 1997; Tokpanos, /laBsI-
noB, 1998; Uersepros, 1998; Opnor, AbOpa-
MoB, 2001; Toxpanos, Opmos, 2001, 2002,
2003, 2004, 2005, 2015; TokpanoB u Ap.,
2003; Tokranov, Orlov, 2003, 2007; Monax-
tHa, 2009; Orlov, Tokranov, 2011; Mypa-
meBa, Tokpanos, 2017; 3yauna, OBuepeHKo,
2020, u ap.], pa3sMepHO-BO3pacTHAsA CTPYKTY-
pa npeobanaronero 60IbIIMHCTBA U3 HUX 10
MOCJIEIHETO BPEMEHU OCTAeTCsl MCCIIEJIOBAH-
HOM JTOBOJIBHO 11200 U (hparMeHTapHO.
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OO6o00menre MarepuajoB O pa3Mepax
U Bo3pacte 65 BuAoB priO u3 11 cemeicTB

OTpSAIOB Scorpaeniformes (Cottidae,
Hemitripteridae, Psychrolutidae, Agonidae,
Liparidae,  Sebastidae) wu  Perciformes
(Zoarcidae, Stichaeidae, Bathymasteridae,

Zaproridae, Ammodytidae), coOpaHHBIX B
1978-2020 rr., ¢ y4eTOM HUMEIOIMIMXCS JIUTE-
paTypHBIX JaHHBIX, Ja€T BO3MOXKHOCTH IOJTY-
YUTh TPEACTABICHHE 00 OCOOEHHOCTSX HX
pa3MepHO-BO3PACTHOM CTPYKTYPHI B MPHKAM-
YaTCKUX BOJAX.

MATEPUAJ U METO/1bI

Marepuanaom Aisi JaHHOW CTAaThU TOCIY-
KHIJTU PE3yJIbTaThl OMOJOIMYECKHX aHAIH30B
6osnee 50 Teic. ocobei 65 BumoOB puid K3 11
cemeicTB oTpsanoB Scorpaeniformes (Cottidae,
Hemitripteridae, Psychrolutidae, Agonidae,
Liparidae wu Sebastidae) u Perciformes
(Zoarcidae, Stichaeidae, Bathymasteridae,
Zaproridae m Ammodytidae) (Tabmuma), coo-
pansbix B 1978-2020 rr. B mpuMKamMyaTCKUX
Bostax OXOTCKOro Mopsi U TUXOro okeaHa.

[Tockonbky y mnpeobnanaromero O0ib-
IIMHCTBA WCCIICJIOBAHHBIX BHJOB YEHIyS OT-
CYTCTBYET, UX BO3pACT OINPENEISLIN 10 OTO-
JUTaM, KOTOpBIE IMpPEIBApUTEIHHO pa3IaMbl-
BAIM TONEPEK C TIOMOMIBIO CKaNbIeNs B
palioHe TEHTPaTBLHOU JIOKOWHEI, 3aTEM TIPO-
KaJMBaJM Ha DSJEKTPOIUIUTKE M TTOKPHIBAIN
MOBEPXHOCTh TJHLEPUHOM (TIpU HEOOXOMIH-
MOCTH clieTka nmoauutudoseiBanm). Ha ciome
00paboOTaHHOTO TaKUM 00pa3oM OTOJHUTA TO-
JIOBBIE KOJIbIIAa OBUIM BHIHBI JJOCTATOYHO XO-
pomro. Bo3pacT MOPCKUX OKYHEW OMpeaeIsiin
KaK I0 OTOJINTaM, Tak | Mo demye. B memom
OIIEHKa BO3pacTa MpOoBEeHa MOYTH y 32 ThIC.
ocobeil mccrmenoBaHHbIX pbI0. CraTtucThde-
CKyl0 00pabOTKy MaTepuanoB MPOWU3BOIMIN
COrIacHO OO0mIeNpUHIATON Metoauke [Jlakuw,
1980].
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MakcumasbHbIe pa3MEpHO-BO3PACTHBIC MOKA3aTEeN HCCICAOBAHHBIX BHIOB DPHIO BBIAEICHHBIX IKOJOTMYECKUX
rpymnn orpsiioB Scorpaeniformes u Perciformes npuxkamM4aTcKux Boj

Maximum size-age indexes of investigated species of the fishes of distinguished ecological groups of Scorpaeni-
formes and Perciformes orders of near Kamchatka waters

Iloka3zarenu
Ne CemelicTBO, BU Jnuna, Macca Bo3spacr, | DOxonorudeckast
cM Tena, T JeT rpynma*
Otpsin Scorpaeniformes
I. Cem. Sebastidae
1 | Sebastes alutus (Gilbert, 1890) 51 1 580 26 J1
2 | S. borealis Barsukov, 1970 116 23 000 40 pil
3 | S. melanostictus (Matsubara, 1934) 78 8 200 30 J1
4 | Sebastolobus alascanus Bean, 1890 80 8 600 30 pil
5 | S. macrochir (Giinter, 1877) 44 1 400 28 J1
II. Cem. Cottidae
6 | Artediellichthys nigripinnis (Schmidt, 1937) 16 52 9 K
7 | Artediellus camchaticus Gilbert et Burke, 1912 16 56 9 K
8 | A. ochotensis Gilbert et Burke, 1912 14 29 8 K
9 | Gymnocanthus detrisus Gilbert et Burke, 1912 42 910 17 C
10 | G. galeatus Bean, 1881 46 1150 13 C
11 | G. pistilliger (Pallas, 1814) 27 240 13 C
12 | Hemilepidotus gilberti Jordan et Starks, 1904 37 800 12 C
13 | H. jordani Bean, 1881 53 2100 13 C
14 | H. zapus Gilbert et Burke, 1912 26 330 9 K
15 | Icelus canaliculatus Gilbert, 1896 21 80 8 K
16 | I perminovi Taranetz, 1936 15,5 60 7 K
17 | L spatula Gilbert et Burke, 1912 21 160 7 K
18 | I spiniger Gilbert, 1896 22,5 106 9 K
19 | Megalocottus platycephalus (Pallas, 1814) 42 1 060 8 K
20 | Myoxocephalus jaok Cuvier, 1829 70 4900 12 C
21 | M. polyacanthocephalus (Pallas, 1814) 78 9300 13 C
22 | Thyriscus anoplus Gilbert et Burke, 1912 14,5 35 8 K
23 | Triglops forficatus (Gilbert, 1896) 30 111 6 K
24 | T. pingelii Reinhardt, 1837 20 50 6 K
25 | T. scepticus Gilbert, 1896 25 138 8 K
IT1. Cem. Hemitripteridae
26 | Hemitripterus villosus (Pallas, 1814) | 54 3 600 13 C
IV. Cem. Psychrolutidae
27 | Dasycottus setiger Bean, 1890 45 1550 11 C
28 | Malacocottus zonurus Bean, 1890 35 1240 12 C
V. Cem. Agonidae
29 | Aspidophoroides monopterygius (Bloch, 1786) 18 11 6 K
30 | Bathyagonus nigripinnis Gilbert, 1890 24 58 9 K
31 | Hypsagonus quadricornis (Valenciennes, 1829) 12 24 7 K
32 | Occella dodecaedron (Tilesius, 1813) 23 73 8 K
33 | Pallasina aix Starks, 1896 19 12 5 K
34 | Percis japonica (Pallas, 1769) 44 580 10 K
35 | Podothecus accipenserinus (Tilesius, 1813) 32,5 195 7 K
36 | P. sturioides (Guichenot, 1869) 33,5 170 8 K
37 | Sarritor frenatus (Gilbert, 1896) 29 78 6 K
38 | S. leptorhynchus (Gilbert, 1896) 21 30 6 K
VL. Cewm. Liparidae
39 | Allocareproctus jordani (Burke, 1930) 36 900 8 K
40 | Careproctus colletti Gilbert, 1896 44 1200 12 C
41 | C. cyclocephalus Kido, 1983 37 1200 11 C
42 | C. cypselurus (Jordan et Gilbert, 1898) 36 800 10 K
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OxoH4yaHue TaOIULbI

. ITokazarenu
No CeM;ECTBO’ JlnHa, Macca Bo3spacr, | Dxonoruueckas
A cM Tena, T JIeT rpymmna*
43 | C. furcellus Gilbert et Burke, 1912 54 2 200 12 C
44 | C. melanurus Gilbert, 1892 51 1700 13 C
45 | C. rastrinus Gilbert et Burke, 1912 49 2 600 12 C
46 | C. roseofuscus Gilbert et Burke, 1912 43 2 300 11 C
47 | C. zachirus Kido, 1985 32 500 8 K
48 | Crystallichthys mirabilis Jordan et Gilbert, 1898 46 1700 10 K
49 | Elassodiscus obscurus Pitruk et Fedorov, 1993 35 600 9 K
50 | E. tremebundus Gilbert et Burke, 1912 39 700 10 K
51 | Liparis ochotensis Schmidt, 1904 74 6 900 13 C
52 | Palmoliparis beckeri Balushkin, 1996 38 1 000 10 K
53 | Paraliparis grandis Schmidt, 1950 40 600 10 K
54 | Polypera simushirae (Gilbert et Burke, 1912) 77 11 000 13 C
Otpsn Perciformes
VII. Cem. Bathymasteridae
55 | Bathymaster signatus Cope, 1873 | 36 | 370 | 9 | K
VIII. Cem. Zoarcidae
56 | Lycodes albolineatus Andriashev, 1955 77 3750 14 C
57 | L. brunneofasciatus Suvorov, 1935 79 3300 15 C
58 | Zoarces andriashevi Parin, Grigoriev et Kar- 34 128 7 K
movskaya, 2005
IX. Cewm. Stichaeidae
59 | Acantholumpenus mackayi (Gilbert, 1896) 60 380 12 C
60 | Alectrias alectrolophus (Pallas, 1814) 14,5 15 7 K
61 | Lumpenella longirostris (Evermann 42 220 7 K
et Goldsborough, 1907)
62 | Lumpenus sagitta Wilimovsky, 1956 34 56 8 K
63 | Stichaeopsis nevelskoi (Schmidt, 1904) 28,5 180 8 K
X. CeM. Zaproridae
64 | Zaprora silenus Jordan, 1896 | 83 | 7000 [ 12 ] C
XI. Cem. Ammodytidae
65 | Ammodytes hexapterus Pallas, 1814 | 27 | 54 | 6 | K

* DKonornyeckas rpymnna peio: K — koporkonuknossie, C — cpeqHexuBynye, [l — 1oiaroxuBymye.

PE3YJIBTATBI U OBCY/KJIEHUE

AHanM3 WMEIONINXCSI MaTEPHAIOB IMO3BO-
JSIET BBIIENUTD CPEIH MCCIIEIOBAaHHBIX BHIIOB
TPU SKOJIOTHYECKHE TPYMIBI PHIO, pa3nuyaro-
LIMECS Pa3MEPHO-BO3PACTHOM CTPYKTYypOu —
KOPOTKOIIMKIIOBBIE, CPE/IHE- U JOJITOKUBYIIIHE.

K mnepBoifi W3 HUX OTHOCSTCS MEJIKHE
npejacraButenin pojoB Artediellichthys, Arte-
diellus, Icelus, Rastrinus, Thyriscus, Triglops
(Cottidae), Hypsagonus,
Occella, (Agonidae),
Alectrias, Lumpenus, Stichaeopsis (Stichaeidae),

Aspidophoroides,
Pallasina,  Sarritor
Ammodytes (Ammodytidae), MakcumanbHas
JUTMHA KOTOPBIX, KaK MPaBUIIO, HE TIPEBhIIIACT

57

15-25 cm, macca tena — 100-200 r, a mpe-
NeNbHBIN Bo3pacT — 8—10 ser (Tabmmma). Oc-
HOBY uX monymsinuii (oxomo 60-80%) co-
CTaBIISIIOT OCOOM BCETO JIBYX — YETHIPEX BO3-
pacTtHbIX Tpynmn (puc. 1, 2).

K xareropus OTHOCHUTEIHLHO KOPOTKO-
IIUKJIOBBIX MOYKHO TAK)KE€ OTHECTH YEIIyEeXBO-
cToro nosydeuryiinuka Hemilepidotus zapus,
CEBEPHYIO JTAIIbHEBOCTOUHYIO IIMPOKOJIOOKY
(Cottidae),

OCETPOBYIO
Podothecus accipenserinus m naTbHEBOCTOY-

Megalocottus  platycephalus

SANOHCKYI0  Percis  japonica,
Hyto P. sturioides mucuaek (Agonidae), ammo-
Jxopnena
jordani, nepuarounvka bekkepa Palmoliparis

KaperpoKTa Allocareproctus
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beckeri, uepnomanoro Careproctus zachirus
u uepHoxBocToro C. melanurus KapenpoOKTOB,
Mopckoro ciau3na Komnerra C. colletti, TemHo-
Elassodiscus  obscurus

Tro 9JIacCOaUCKa

(Liparidae) w  JJIMHHOPBLIOTO  JIFOMIICHA
Lumpenella longirostris (Stichaeidae), mpo-
JOJDKUTEIBHOCTD JKU3HU KOTOPBIX HE MPEBBI-
maeT 10 JeT, XoTa uX pa3MepHO-BECOBBIE T0-
kazarenu 3ameTHO Bbimie (10 3040 cm u 0,5—
1 kr) (Tabnuua, puc. 3).

Lenpiid psig Apyrux mHpeAacTaBUTENEH po-
noB Gymnocanthus, Hemilepidotus, Myoxo-
cephalus (Cottidae), Hemitripterus (Hemitrip-
teridae), Dasycottus, Malacocottus (Psychro-
lutidae), Careproctus, Crystallichthys, Elasso-
diccus,  Liparis,

Paraliparis,  Polypera
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(Liparidae), Acantholumpenus (Stichaeidae),
Lycodes (Zoarcidae), Zaprora (Zaproridae)
MOYKHO OXapaKTEepU30BaTh KaK PbIO cO cpeaHei
MIPOAOCIDKUTENBHOCTRIO  m3HM (1220  1eT)
Y KPYIHBIMU (WJIH OTHOCHTEIIHFHO KPYITHBIMH)
40-50
1 Macca Tena 1-2 Kr, HO y OTJIeJIbHBIX BUJIOB
— cBoimie 70-80 cM m 5-6 kr) (Tabnwmia,
puc. 4 u 5). UcknrodeHrueM SBISETCS JIHIIb

pasmepamu  (mmmHaA  Oojee cM

HUTYATBIA  mmeMoHocenn — Gymnocanthus
pistilliger, MakcUManbHbIE pa3Mepbl KOTOPOTO
He npesbimaioT 30 cM, a macca tena — 0,3 kr.
B omiimune oT KOPOTKOUIMKIIOBBIX BHIOB, OC-
HOBY ux nomyssinuii (6onee 70-80%) cocras-
JSIOT 0COOM HE MEHee YeTHIPEX-IISATH BO3pac-

THBIX TPYIIIL.
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Puc. 1. PasmepHnsiit (/), BecoBoit (2) n Bo3pacTHOH (3) cocTaB HEKOTOPHIX KOPOTKOIMKIIOBBIX IPEICTaBUTEIEH
orpsima Scorpaeniformes mpukaM4aTcKuX BOX: A — BOCTOYHBIA aByporuii unen Icelus spatula (Cottidae),
B — neenamnarurpannas mucuuka Occella dodecaedron (Agonidae)

Fig. 1. Size (1), weight (2) and age (3) composition of some short cycle species of order Scorpaeniformes in
near Kamchatka waters: 4 — spatulate sculpin Icelus spatula (Cottidae), B — Bering poacher Occella dodecae-

dron (Agonidae)
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Puc. 2. PasmepHnsrit (1), BecoBoli (2) u Bo3pacTHOH (3) cOCTaB HEKOTOPHIX KOPOTKOIMKIIOBBIX IPEICTABUTEICH
otpsima Perciformes mpukamuarckux Boa: A — Oypeiid Mopckoil nmerymok Alectrias alectrolophus (Stichaeidae),
B — nanpHeBOCTOUHAs mecyanka Ammodytes hexapterus (Ammodytidae)

Fig. 2. Size (1), weight (2) and age (3) composition of some short cycle species of order Perciformes in near Kam-

chatka waters: 4 — stone cockscomb Alectrias alectrolophus (Stichaeidae), B — Pacific sand lance Ammodytes
hexapterus (Ammodytidae)
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Puc. 3. Pasmepnsrit (1), BecoBoi (2) m Bo3pacTHOH (3) COCTaB HEKOTOPBIX OTHOCHUTEIBHO KOPOTKOIMKIOBBIX
npe/icTaBuTENeH oTpsina Scorpaeniformes B MpUKaM4aTCKUX BoJax: A — YeNIyeXBOCTBIM nosydemyiHuk Hemile-
pidotus zapus (Cottidae), B — TemHbIi anaccoguck Elassodiscus obscurus (Liparidae)

Fig. 3. Size (/), weight (2) and age (3) composition of some relatively short cycle species of order Scorpaeni-
formes in near Kamchatka waters: 4 — longfin Irish lord Hemilepidotus zapus (Cottidae), B — longfin snailfish
Elassodiscus obscurus (Liparidae)
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Puc. 4. Pasmepnsrii (1), BecoBoii (2) u Bo3pacTHOI! (3) cOCTaB HEKOTOPHIX CPEIHEKUBYIINX BHIIOB OTpsiAa Scor-
paeniformes B mpukaM4aTCKUX Bomax: 4 — MHOTOUTIBIN kepuak Myoxocephalus polyacanthocephalus (Cottidae),
B — cumymmmpcekas monunepa Polypera simushirae (Liparidae)

Fig. 4. Size (1), weight (2) and age (3) composition of some middle living species of order Scorpaeniformes
in near Kamchatka waters: 4 — great sculpin Myoxocephalus polyacanthocephalus (Cottidae), B — simushirae
snailfish Polypera simushirae (Liparidae)
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Puc. 5. Pasmepnsniii (/), BecoBoil (2) u Bo3pacTHOH (3) COCTaB HEKOTOPBIX CPEIHEKUBYIIMX BHIOB OTpsia
Perciformes B nmpukamuaTckux Bojax: A — Oypomonocktit mukon Lycodes brunneafasciatus (Zoarcidae), B — xo-
movni iroMiieH Acantholumpenus mackayi (Stichaeidae)

Fig. 5. Size (1), weight (2) and age (3) composition of some middle living species of order Perciformes in near
Kamchatka waters: 4 — tawnystripe eelpout Lycodes brunneafasciatus (Zoarcidae), B — blackline prickleback
Acantholumpenus mackayi (Stichaeidae)
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K JOJITOXKUBYIIUM  BHUJaM  OTHOCATCH

JUIL  MOPCKHUE OKYHH poaoB Sebastes
u Sebastolobus, TPOIOIKUTEILHOCTh KU3HU
KOTOPBIX, HECMOTPS Ha TPOTHBOPEUYUBOCTH
MMEIONINXCS B HACTOSIIIEE BPEMsI B JINTEPATY-
pe cBenenuit [Hosukos, 1974; Leman,
Beamish, 1984; Beamish, McFarlane, 1987;
TokpanoB, HoBuxkos, 1997; Tokpanos, 1998c,
2000b; Toxpanos, [laBeimoB, 1998; Uetsep-
roB, 1998; Opnos, AGpamos, 2001; 3ynuna,
OgBuepenko, 2020, u ap.], AOCTUraeT HE MEHee
25-45 ner, MakcUMaJIbHAsl JJIMHA OTAEILHBIX
BH10B mpeBbimaer 70—80 cM, a mMacca Tena —
8—10 xr (tabmwmma, puc. 6). st GOIBIUHCT-
Ba M3 HHUX XapaKTepHa CJIOKHAs pa3MepHO-
BO3pacTHas CTPYKTYpa, B CBSI3U C UEM OCHOBY
nonyisiuun (okoso 80-90%), kak mpaBuio,
o0Opa3ytoT ocobu 12—15 Bo3pacTHBIX TIpym.
W numie y Takoro mMaccoBOro BHIA, KaK TH-
XOOKeaHCKHH KmioBad Sebastes alutus, 1o-
BCEMECTHO B MPHKAMYAaTCKUX BOJAaX B TOITy-
JSIUU IOMHHHUPYIOT PBIOBI YETBIPEX BO3pac-
THBIX Tpymm (00bI9HO ocobm 14-17 7ner),

JI0JIs1 KOTOPBIX B pa3jIM4HbIE FOJIbI BApbUPYET
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ot 53 o 76% [Tokpanos, 2004a]. ITockonbky
BCE HUCCIIeyeMble BUIbI MOPCKUX OKYHEH OT-
HOCATCSL K JOJNTOKUBYIIUM PbIOaM C OTHOCH-
TETHLHO TO3JHMM co3peBaHueMm (B 9-15 ner)
[Toxpanos, 1998d, 2004b, u ap.] u cioxxHOI
BO3PACTHOM CTPYKTYPOH, Y KOTOPBIX KPYITHBIE
MIOJIOBO3PEIIbIE 0COOM 3HAYHMTEIHHO TpeodIia-
JAlOT HaJl BIEpBbIE BCTYMAIOUIUMH B TIPO-
MBICE] MOJIOABIMU pBIOAMU M COCTaBISIOT
OCHOBY TPOMBICIIOBOTO 3araca, OHU KpaiHe
YSI3BUMBI K Ype3MEpPHOMY BO3ACUCTBHUIO PhI-
00JIOBCTBAa M TIPHU TEpeoBe MOTYT Ha JUIH-
TEJIBHBIN TIepHuo (B JAaHHOM Cllydae Ha JBa-
TPU AECATHIICTHS) BBINTH U3 pa3psaa MpOMBbI-
CIIOBBIX OOBEKTOB. Mcxoms W3 3TOro, 3KC-
IUTyaTalys 3amacoB MOPCKUX OKyHeH (oco-
OeHHO HamOoJiee JOJTOXHUBYIIETO CEBEPHOTO
Sebastes borealis) B mpUKaM4yaTCKHX BOZax
JIOJDKHA CTPOrO KOHTPOJIMPOBATHCS, & IPOMBI-
CJIOBasi Harpy3ka CpaBHUTEIBHO PaBHOMEPHO
pacrpenensiTbcss MO0 BCEMY MAaTepUKOBOMY
CKIIOHY 3amaJiHod 4acTth bepunroBa mops,
a TaKkKe THUXOOKEAHCKOTro mobepexbs Kam-
YaTKU U CeBepHBIX KypHIIbCKUX OCTPOBOB.
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Puc. 6. Pa3zmepHsiit (1), BecoBoii (2) n Bo3pacTHOHU (3) COCTaB HEKOTOPHIX JOJITOXHUBYIINX BUIOB ceMeicTBa Se-
bastidae oTpsma Scorpaeniformes B mpukaM4yaTCKuX Bonax: 4 — amsiICKHHCKUN mumomek Sebastolobus alascanus,

B — ceBepHBbIli MOpCcKOl OKyHB Sebastes borealis

Fig. 6. Size (1), weight (2) and age (3) composition of some long living species of Sebastidae family of order
Scorpaeniformes in near Kamchatka waters: 4 — shortspine thornyhead Sebastolobus alascanus, B — shortraker

rockfish Sebastes borealis.
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3AK/IIOYEHHUE

AHamM3 HMEIONIUXCS MaTepHaloB TIO-
3BOJIAJT BBIJIEIUTH CpeAu 65 mpencraBUTenen
otpsaoB Scorpaeniformes u Perciformes tpu
AKOJIOTHYECKHE TPYIIBI PBIO, pa3Inyaromimne-
CA pPa3MEPHO-BO3PACTHOM CTPYKTYpPOU — KO-
POTKOITMKIIOBBIE, CpeAHe- W JOJTOKHBYIO-
mue. K mepBoil W3 HUX, COCTaBIISIONIEH
58,5% OT Bcex HCCIEIOBaHHBIX BUIOB JTHUX
IByX oTpsiioB (Scorpaeniformes — 57,4, Perci-
formes — 63,6%), OTHOCATCS MEJKHE DPHIOHI,
MaKCHMaJbHbIE pa3Mephl KOTOPBIX, KaK Tpa-
BWJIO, HE mpeBbImaioT 15-25 cM, Macca Tena —
100-200 r, a nmpenenbHbIN Bo3pacT — 8—10 Jer.
OcCHOBY HMX TOMYJSIUNA COCTABISIIOT OCOOHM
BCEr0 JIBYX-YETHIPEX BO3PACTHBIX TPYIIIL.
K kaTeropum OTHOCUTENBHO KOPOTKOIIMKIIO-
BBIX MOYKHO TaK)X€ OTHECTH HEKOTOPBIX MPE/I-
craButeneit cemeiictB Cottidae, Agonidae,
Liparidae u Stichaeidae, mpogomKkuTeIHHOCTD
KU3HM KOTOPBIX He mpeBbimaer 10 mer, HO
pa3MepHO-BECOBBIE ITOKA3aTeIN JOCTHTAIOT
30-40 cm u 0,5—1 kr.

[IpencraBuTeneid BTOpoi Ipymiibl, o0mas
J0JIT KOTOphIX coctaBisieT 33,8% wuccneso-
BaHHBIX BUJIOB ATUX JIBYX OTPSAJIOB (COOTBET-
ctBeHHO Scorpaeniformes — 33,3, Perciformes
—36,4%), MOXXHO OXapaKTepU30BaTh KaK pPbIO
CO CpeIHeH TPOJOIDKUTEIIEHOCTHIO KHU3HU H,
3a PEOKUM HCKIIOYEHHUEM, OTHOCHTEIHHO
KPYIHBIMHU WA KPYITHBIMH pa3MepaMu. B ot-
JITYUE OT KOPOTKOIMKIIOBBIX MPEACTABUTENICH
3TUX OTPSJIOB, OCHOBY WX TOMYJSIUN ¢op-
MHUPYIOT 0COOM HE MEHEE YEThIPEX-TISITH BO3-
PacCTHBIX TPYIIL.

W HakoHen, K JOJTOXXHUBYIIMM BHUIaM
OTHOCSITCSI JIUIIIb TaKWE TPEJACTABUTEIH OTPSI-
na Scorpaeniformes, Kak MOPCKHE OKYHU PO-
noB Sebastes n Sebastolobus (Mx nong co-
ctaBisieT 7,7% OT BCeX UCCIEIOBAHHBIX PHIO
nmu 9,3% ot BUI0B oTpsiga Scorpaeniformes),
MPOJIOJKUTEILHOCTh KU3HU KOTOPBIX JOCTH-
raetr He MeHee 25—45 JeT, a MaKCHUMallbHbIC

pa3Mepbl OTICNIBHBIX BHUAOB MPEBBIIIAIOT
70-80 cM u 8—10 xr. /{1 GONMBIIMHCTBA U3 HAX
XapakTepHa CJIOKHash pa3MEpHO-BO3pacTHAs
CTPYKTYpa, B CBS3U C YeM OCHOBY IIOIYJISIIHHY,
Kak TpaBmiIo, 0Opa3yroT ocodu 12—15 Bo3pac-
THBIX Tpynmn. W Jump y THXOOKEaHCKOTO
KJTFOBaya TIOBCEMECTHO B MPHUKAMYATCKUX BO-
JaxX B TMOIMYJSIIHA JOMUHUPYIOT PBIOBI YEThI-
pEX BO3PACTHBIX PYIIIL
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euu. T. 28. Boim. 3. C. 415-420.

ToxpanoB A.M. 1989. O pa3MHOXEHUU [1BE-
HaJIIaTUTPaHHON JIUCHYKHA Ocella
dodecaedron (Til.) (Agonidae) B mpu-
OpexHbIX Bojmax Kamuartku. broiemens
Mockosckozo obwecmea ucnvimamerneti
npupoovl. Omoen ouonoeuueckuu. T. 94.
Boim. 5. C. 43-48.

TokpanoB A.M. 1990. IlutaHue MacCOBBIX
BUJOB cTuxeeBblx pbl0 (Stichaeidae,
Pisces) y 3amagHoro mobepexbs Kawm-
yaTKh. broanemenv Mockosckozo obuje-
cmea ucnvimameneti npupoovl. Omoen
ouonoeuveckui. T. 95. Bemr. 2. C. 51-58.

TokpanoB A.M. 1992a. Ilutanue MoOpcKux
mucudek poma Podothecus (Agonidae) B
npuOpexHbIX Bogax Kamuarku. Bonpocsi
uxmuonozuu. T. 32. Bem. 1. C. 131-137.

TokpanoB A.M. 1992b. OcobenHocTn mHTa-
HUSL MOpcKuX Jucuuek (Agonidae) B
mpuOpekHbIX Bogax Kamuarku. Bonpocei
uxmuonozuu. T. 32. Beim. 4. C. 123-131.

ToxpanoB A.M. 1995. PasmepHo-BO3pacTHas
CTPYKTypa CEBEPHOM NAIBHEBOCTOYHOMN
mupokosiobkun  Megalocottus  platycep-
halus platycephalus Pallas (Cottidae, Pisces)
B OcTyapuu peku bonpmiol (3amamHas
Kamuatka). broanemens Mockoeckozo 06-
wecmea ucnvimameneti npupoosi. Omoern
ouonocuyeckuil. T. 100. Bemm. 3. C. 40-47.

TokpanoB A.M. 1998a. Hekoropbie uepThl
ouonorun Bathymaster signatus (Bathy-
masteridae) B THXOOKEAaHCKHMX BOAaX
1oro-soctoyHor KamuaTku U ceBepHbIX
Kypunsckux octpoBoB. Bonpocwur  ux-
muonocuu. T. 38. Ne 4. C. 571-573.

TokpanoB A.M. 1998b. Hexoropbie uepTbl
ouomornu Thyriscus anoplus (Cottidae) B
TUXOOKEAaHCKUX BoJax ceBepHbIX Ky-
PWIBCKUX OCTPOBOB. Bonpocwvl uxmuono-
euu. T.38. Ne 5. C. 701-703.

TokpanoB A.M. 1998c. Pacnpenenenue wu
pa3MepHO-BO3PACTHON COCTaB aJIEyTCKO-
TO OKYHS Sebastes aleutianus
(Scorpaenidac) B THXOOKEAHCKHX BOJAX
ceBepHbiX Kypuibckux octpoBoB, Boc-
ToyHoil KamuaTky u 3anagHou yactu be-
puHroBa MOps. Bonpocwl uxmuonocuu.
T. 38. Ne 6. C. 787-793.

TokpanoB A.M. 1998d. PasmepHo-momoBas
CTPYKTYpa M TEMII TI0JIOBOTO CO3PEBAHUS
CEBEPHOIO0 MOPCKOro OKyHs Sebastes
borealis Barsukov (Scorpaenidae) B mpu-
KaMyaTCKuX BoJax. Mccredosanus Ouo-
Jo2uu U OUHAMUKU YUCTIEHHOCTU HPOMbI-
CIOBLIX PpblO  KAMYAMCKo20 uenvgha.
Bem. IV. C. 39-42.

TokpanoB A.M. 1999. Hekoropsie uYepTh
Owosnorum 3ampopel  Zaprora  silenus
(Zaproridae) B THXOOKEaHCKHX BOJIAX Ce-
BepHbIX KypHIIbCKMX OCTPOBOB U IOTO-
BoctouHoM Kamuatku. Bonpocer uxmuo-
qaoeuu. T.39. Ne 4. C. 573-576.

TokpanoB A.M. 2000a. Pa3mepHO-BO3pacT-
HOW cocTaB JmmnapoBbix peid (Liparidae)
B TUXOOKEAHCKHX BOJIAX IOTO-BOCTOYHOMN
Kamuarku u ceBepubix Kypuiabckux oct-
poBoB. Bonpocwr uxmuonocuu. T. 40.
Ne 3. C. 347-352.

TokpanoB A.M. 2000b. Pacnpenenenune u
pa3MepHO-BO3PACTHOM COCTaB MOPCKHUX
OKyHel popa Sebastolobus B BepxHeit 6a-
tramu KOro-Bocrtounoit Kamuatku. Ilpo-
MbICTI080-0UONOUYECKUE — UCCIE008ANUSA
pbib 8 muxookeanckux 6ooax Kypuneckux
0-608 U npunexcawux paionax Oxomcro-
2o u bepuneosa mopeit ¢ 1992—1998 ze.
Mocksa: U3n-so BHUPO. C. 90-96.

ToxpanoB A.M. 2000c. Pacnipenenenue u He-
KOTOpbIE 4epThl OMOJIOTUM YepHOINEpOon



BECTHIMK KamuatI'TY

No 57, cenTs106ps 2021 1.

Toxpanos A.M. 2001.

TyOOKOBOJIHOW Jicuuku Bathyagonus
nigripinnis (Agonidae) B THXOOKEAHCKHX
BOJIaX OT0-BocTOuHOM Kamyatku u ce-
BepHBIX KypwibCckux ocTpoBOB. Bonpo-
cot uxmuonocuu. T. 40. Ne 5. C. 614-620.
Hexoropsle 4epThI
OMOJNIOTMH  YEepHOIIEPOro  KPIOUKOpoTa
Artediellichthys nigripinnis (Cottidae) B
THUXOOKEAHCKMX BOJIax ceBepHbIX Ky-
PUIBCKHX OCTPOBOB M FOTO-BOCTOYHOM
Kamuatku. Bonpocwst uxmuonocuu. T. 41.

Ne 5. C. 615-619.

ToxpanoB A.M. 2004a. Pacripenenenue u pas-

MEPHO-BO3PACTHOM COCTaB OKYHS KIIFOBa4a
Sebastes alutus (Sebastidae) B THXOOKeaH-
CKHX BOJax CeBepHBIX Kypuibckux octpo-
BOB M IOT0-BOCTOYHOM KamMyaTku B KOHIIC
XX — mauane XXI BekoB. Hccrnedosanus
B800HLIX OUONO2UYecKUX pecypcos Kam-
uamku U cesepo-3anaonou yacmu Tuxozo
okeana. Bem. 7. C. 207-214.

TokpanoB A.M. 2004b. Pa3mepHo-monoBas

CTPYKTypa JJIMHHONEPOrO MIMITOIIEKA
Sebastolobus macrochir Gunter (Sebasti-
dae) npukamyaTtckux BoJ. Mccredosanus
800HBIX Ouonocuveckux pecypcos Kam-
uamku u cegepo-3anaonou yacmu Tuxoeo
okeana. Beim. 7. C. 218-223.

ToxpanoB A.M. 2007. Pacnpenenenue u He-

KOTOpBIE YepTHl OWOJOTUM THUXOOKEaH-
cKoil mecuaHku Ammodytes hexapterus
(Ammodytidae) B mprKaMYaTCKUX BOJAX

OX0TCKOTO MOPS. Bonpocs uxmuonozuu.
T. 47. Ne 3. C. 320-327.

ToxpanoB A.M. 2009. OcobenHoctu OuoJio-

TMU JIOHHBIX W TPUAOHHBIX PBIO pa3iny-
HBIX CEMEWCTB B MPUKAMYATCKUX BOJAX.
Jluccepmayus 6 6ude nHayu. OoKa. ... 0-pa

ouon. Hayk. BmamuBoctok. 83 c.

TokpanoB A.M. 2017a. PorarkoBbie pBIOBI

pona Gymnacanthus (Cottidae) nmpukam-
YaTCKUX BOJ M TPOOJIEMBbI UCIOJIb30Ba-
HUS UX pecypcoB. [IpupoaHbie pecypcesl,

nX COBPEMCHHOC COCTOAHHUC, OXpaHa,
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MIPOMBICIIOBOE U TEXHUYECKOE UCIOJIb30-
Banue: Mamepuanwt VIII Bcepoccutickoti
HAYYHO-NPAKMUYECKol — KoHpepenyuu,
NOCBAWEHHOU 7I-1emuio pviboxo3saicm-
6eHHo20 obpaszosanus na Kamuamke.
B 2 4. [TIlerponaenoBck-Kamuarckuii:

KamuatI'TV. Y. 1. C. 176-180.

ToxpanoB A.M. 2017b. PoraTkoBbie pbIOBI

pona Myoxocephalus (Cottidae) npukam-
YaTCKUX BOJ M MPOOJIEMBI HCIIOJIB30Ba-
HUSL UX pecypcoB. V Meowcoynapoonuii
banmutickuii mopckoii ¢hopym: Bcepoc-
cutickaa Hayumas KoHgepenyus «Bon-
HbIe OMOpEecypcChl, aKBaKyJIbTypa M KO-
JIOTHSA BOJIOEMOBY. Kanunaunarpan:
OI'bOY BO «KanuHuHrpaackui roc.

TexH. yauepcutem». C. 75-80.

ToxpanoB A.M. 2017c. PoraTtkoBbie pbIOBI

nozacemeiictBa Hemilepidotinae (Cottidae)
MPUKAMYATCKUX BOJ W TPOOJIEMBI WC-
MOJIb30BaHUSI WX pecypcoB. BomHbie
Ounonormueckne pecypcel Poccum: co-
CTOSIHWE, MOHHUTOPHHT, yIIpaBJICHHE.
CoopHnux mamepuanog Bcepoccuiickoii
HAYYHOU KOHGDepeHyuu ¢ MeNCOYHAPOO-
HbIM yuacmuem, noceaueHnou 85-nemuio
Kamuamckoeo  nayuno-uccieoosamenn-
CKO20 UHCMUMYma pblOHO20 XO03AUCMEd
u oxeanocpaguu IlerporaBmoBck-Kam-

yatckuii: KamuatHUPO. C. 28-34.

ToxpanoB A.M., aBsigos .M. 1998. Heko-

TOpBIE BONPOCHI OHOJIOTMH CEBEPHOTO
MOpCKOTO OKyHS Sebastes borealis (Scor-
paenidae) B TuxookeaHckux Bojax Kawm-
YaTKU U 3amagHod yactu bepunrosa mo-
ps. 2. PazMepHO-BO3pacTHOU coctaB. Bo-
npocwt uxmuonozuu. T. 38. Ne 1. C. 42-46.

Tokpano A.M., HosukoB P.H. 1997. Pac-

npe/esieHre U pa3MepHO-BO3PACTHOM Co-
CTaB AISICKMHCKOTO MIMIoIIeKa Sebasto-
lobus alascanus (Scorpaenidae) B TUXo0-
OKeaHCKUX Bojax KamyaTku W 3amajgHou
yactu bepuHroBa mops. Bonpocwl ux-
muonoeuu. T. 37. Ne 3. C. 316-322.
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ToxpanoB A.M., Opnos A.M. 2001. Hekoto-

pble OMOJOTHYEeCKHe OCOOCHHOCTH TCHX-
pomtoToBbix pbiO (Psychrolutidae) Tuxo-
OKEaHCKHUX BOJ IOro-soctoyHor Kamuar-
KU U ceBepHbIX KypHIBCKHX OCTPOBOB.
Coobmenne 2. PasMepHO-BO3pacTHOM,
TOJIOBOM COCTaB W THTAHUE. Bonpocwl

uxmuonozuu. T. 41. Ne 5. C. 605-614.

ToxpanoB A.M., OpnoB A.M. 2002. Pacnpe-

JIeJICHUE ¥ HEKOTOPBIC YEPThl OMOJIOTUN
Oypomnonocoro Lycodes brunneofasciatus
u OenommueirtHoro L.albolineatus nvko-
noB (Zoarcidae) B THXOOKCAHCKHUX BOAAX
ceBepHBIX KypHiIbCKUX OCTPOBOB M FOTO-
BoctouHor Kamuatku. Bonpocwer uxmuo-
aoeuu. T.42. Ne 5. C. 605-616.

ToxpanoB A.M., Opios A.M. 2003. Hekoto-

pble BONPOCHI OWOJIOTUM PEIKUX BHUJOB
nmunapoBbix pbei0 (Liparidae) B THxOOKe-
aHCKMX BOJax ceBepHbIX Kypuibckux
OCTPOBOB U IOTO-BOCTOUHOW KamuaTku.
Tpyowr K& THUI" JIBO PAH. Tlerponas-
noBck-Kamuarckuii: Kamuarckuii nevar-
bl nBOp. KHmxknoe u3n-Bo. Beim. V.
C. 209-226

ToxpanoB A.M., OpioB A.M. 2004. Hekoro-

pble YepThl OMOJIOTHH CEBEPHOTO THIICAro-
Ha Hypsagonus quadricornis (Agonidac)
B THXOOKCAHCKHX BOJax ceBepHbIX Ky-
PHIBCKUX OCTPOBOB. Bonpocel uxmuono-
euu. T.44. Ne 4, C. 525-531.

ToxpanoB A.M., OpnoB A.M. 2005. Hekoto-

pbie YepThl OHMOJIOTMH BOCTOYHOTO JIBY-
pororo uniena Icelus spatula (Cottidae) B
THXOOKEAHCKHUX BOJIaX CeBepHBIX Ky-
PHIBCKUX OCTPOBOB. Bonpocwl uxmuono-
euu. T.45. Ne 2. C. 204-211.

ToxpanoB A.M., Opnos A.M. 2015. Poratko-

BHIHBIEC PBIOBI cemeiicTB Hemitripteridae
n Psychrolutidae mpukamyaTckux BOJI.
Mamepuanwr VI Bcepoccutickoti HayuHO-
npaxkmuyeckou xonpepenyuu «Ilpupos-
HBbIE PECYPChI, HX COBPEMEHHOE COCTOS-
HUE, OXpaHa, IPOMBICIOBOE U TEXHUYE-
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CKOE HCIoNb30BaHue». lleTponaBioBCK-
Kamuarcknii: Kamuatl TVY. C. 145-150.

TokpanoB A.M., Opnos A.M., lleiiko B.A.

2003. Kpartkwit 0630p pomoB Hemile-
pidotus n Melletes (Cottidae) m HEKOTO-
pBI€ YepTHI OMOJIOTHH HOBOTO ISl (hayHbI
Poccun Buia — genryexBocToro moiyde-
myiianka Hemilepidotus zapus 3 Tuxo-
OKCaHCKHUX BOJI CEBEPHBIX Kypuibckux

OCTpOBOB. Bonpocwt uxmuonoeuu. T. 43.
Ne 3. C. 293-310.

Uetsepro A.B. 1998. Hekotopsie cBeneHus

1Mo OMOJIOTHH TOJIyOOTO MOPCKOTO OKYHS

Sebastes  glaucus Hilgendorf (Scor-
paenidae) mpukam4arckux Bon. Hccie-
dosanus ouonocuu U OUHAMUKU YUCTICH-
HOCMU NPOMBICTIOBbIX PblO KAMUAMCKO20

wenvga. Beim. 4. C. 43-45.

Ileiiko B.A., ®enopos B.B. 2000. Knacc

Cephalaspidomorphi — Mwunorn. Kiace
Chondrichthyes —
Knacc Holocephali — IlenpHOTOMOBEIE.
Knacc Osteichthyes — KocTHbie phIOHI.

XpsmieBble  PHIOBI.

Kamanoe nozeonounwix srcueomuwix Kam-
YamKu U CONnpeoebHbIX MOPCKUX aKead-
mopuu.  llerponaBnoBck-Kamyarckuid:

Kamuatckuii negatasiid gop. C. 7-69.

Beamish R.J., McFarlane J.A. 1987. Current

trends in age determination methodology.
Age and growth of fishes. R.C. Summer-
felt, G.E. Hall (eds.). Ames: The Iowa
State University Press. P. 15-42.

Leman B.M., Beamish R.J. 1984. Ecological

and management implications of longivety
in some northeast Pacific grounfishes. Bul-
letin of International Northern Pacific
Commition. Ne 42. P. 85-97.

Orlov A.M., Tokranov A.M. 2011. Some rare

and insufficiently studied snailfishes (Li-
paridae, Scorpaeniformes, Pisces) in the Pa-
cific waters off the northern Kuril Islands
and southeastern Kamchatka, Russia. /SRN
Zoology. Vol. 2011. Article ID 341640.
12 p. DOL: 10.5402/2011/341640
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Tokranov A.M., Orlov A.M. 2003. Some bio-
logical characteristics of the rare, little-
studied gloved
paris beckeri Balushkin, 1996 (Liparidae,
Teleostei), in the Pacific off the Northern
Kuril Islands. Aqua. Journal Ichthyology
and Aquatic Biology. Vol. 7. Ne 2. P. 83-88.

Tokranov A.M., Orlov A.M. 2007. Some bio-
logical features of rare and poorly-studied

snailfish  Palmoli-

sculpins (Cottidae, Hemitripteridae, Psyc-
hrolutidae) in the Pacific waters off the
Northern Kuril Islands and Southeastern
Kamchatka, Russian Federation. The Raf-
fles Bulletin of Zoology. Supplement
Ne 14. P. 187-198.
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HEKOTOPBIE ACIIEKTbBI 9KOJOI'MA MEJIKUX MJIEKOIIUTAIOIIUX
YPEAHU3UPOBAHHBIX TEPPUTOPUI B CHEJKHBIV IEPUO/ I'OJIA

KOoasupmuc C.B., Crapukos B.I1.
CypryTckuii ToCyIapCTBeHHBIH YHUBEPCUTET, I'. CypryT, npocnekT Jlenuna, 1.

SUMHSISI SKOJIOTHS MEJIKMX MIICKOIUTAIONINX YPOaHU3UPOBaHHBIX TeppuTopuii XMAO-IOrps! n3ydena cia-
00, paHee CUCTEMAaTUICCKUX UCCICTOBAHUI 110 TaHHOM TEMATHUKE U CPAaBHEHUS MONYYCHHBIX JaHHBIX C JIET-
HUM NIEPUOAOM Ha TEPPUTOPHUH OKpyTa HE MPOBOIIIIOCH. B maHHOI paboTe oxapakTepH30BaH BHIOBOI CO-
CTaB U OOMIINE MEJIKUX MIIEKOIUTAIONINX, OOUTAIONINX B Pa3IUYHBIX OHOTOIAX TOPOJa U €0 CONpeaeTbHBIX
TEPPUTOPHIA B CHEIKHBIA TIEPHOJI, & TAKKE MPOAHATH3UPOBAHO U3MEHEHUE MACCHI TeNa Y IOMUHAHTHBIX BU-
JIOB B 3TOT MEPHOJ T'O/1a, U PACCMOTPEHO BIMSIHUE HAa HErO HEKOTOPBIX abmoTH4YecKux ¢axropos. Hccnemno-
BaHHE MPOBOIWIOCH B CHEexHbIe meproasl 2017/18 1. u 2018/19 . ¢ okTs0ps mo mait. Coop OGuomarepuana
ocyuecTBisics B I. Cypryre METO0M JIOBYIIKO-TUHUKA B 16 OMOTOMAax, OTHOCALIMXCS K TPEM KpPYNHBIM
BbLIeNaM (Jiec, 00JI0TO, MMOiMa) ¢ MOCTeNyIoIeH KaMepanbHOH 00paboTKOM.

KuaroueBrble cioBa: 3uMHHI EpHO[| ro/la, KpacHas MMoJIeBKa, MEJIKHEe MIICKOIUTAIOIINE, OObIKHOBEHHAs! Oy-
po3yOKa.

SOME ASPECTS OF THE ECOLOGY OF SMALL MAMMALS
IN URBAN AREAS DURING THE SNOWY SEASON

Yuodvirshis S.V., Starikov V.P.

Surgut State University, Surgut, Lenin Avenue 1.

The winter ecology of small mammals in the urbanized territories of the Khanty-Mansi Autonomous Area-
Ugra has been poorly studied; previously, systematic studies on this topic and comparison of the data ob-
tained with the summer period in the district have not been carried out. This paper characterizes the species
composition and abundance of small mammals inhabiting various biotopes of the city and its adjacent terri-
tories during the snowy period, as well as analyzes the change in body weight in dominant species during
this period of the year and considers the influence of some abiotic factors on it. The study was carried out
during the snowy periods of 2017/18 and 2018/19 from October to May. The collection of biomaterial was
carried out in the city of Surgut by the method of trap lines in 16 biotopes belonging to three large sections
(forest, swamp, floodplain) with subsequent office processing.

Key words: winter season, red-backed vole, small mammals, common shrew.

BBE/IEHUE MPOIIECCOB, KOTOpPhIE 00ECTICUMBAIOT BBIKHU-

BaHUE MOMyJISIUN B 3TO Bpems roga. Nzyue-

CHEXHBIH TIEPHOJ] UTPAET BAXHYIO POJIb HUe 3uMyImXx KoropT B KOrpe npencrapis-

B JKM3HM MEJKHUX MIICKOMHUTAIONINX BBHUIY €T 0COoOBIN MHTEepeC, TaK Kak OOJbIIas 4acTh
CBOCH JUIUTENLHOCTH W TEX aJanTallMOHHBIX roJia Ha TEPPUTOPHUH OKPyTa XapaKTepU3yeTcs

70



Pazaea II

BMOAOTMYECKME HAYKIN

3HAYUTEIBHBIMA MHHYCOBBIMU TEMIIEpaTypa-
MU U HEOOJBIION MPOJAOKHTEIBHOCTBIO CBE-
ToBOro JHS. IIpM STOM CHEXHBI TOKpPOB
3[I€Ch JIEPKUTCS OKOJIO BOCBMH MECALEB
W OTIM4YaeTcsi OONbIION rTyOmHOH. B cHex-
HBIH TIEPHOJ JKU3Hb 3EMJIEPOEK, IOJIEBOK
Y MBIIIEH TPOXOIUT HMOJTHOCTHIO TOJ] CHETOM,
KOTOPBIM 3alWIAeT UX OT MEePEOXIIKICHUS
n xuuHuKoB [Popmosos, 1990; Cadponos,
2009]. B ycnoBusiX XONOJHBIX 3UM TeMIlepa-
Typa MOJ CHErOM Ha IOBEPXHOCTH MOYBBI
MOJKET CHJIBHO OTJIMYAThCS OT TEMIIEPaTyphl
BO3/yXa HaJl CHEKHBIM IOKPOBOM, CO3/1aBast
ONaronpusATHBIEC YCIOBHS Ui MEJIKUX MIIEKO-
NUTAONMX. B TO ke BpeMs Ha TeppUTOpHUU
ropojia ¥ B €ro OKPECTHOCTSIX Ha MOMYJISIUN
’KMBOTHBIX OKa3bIBAaCT BIUSHHUE AHTPOIOTCH-
HBI (akTop. YpOanuzauus QparMeHTUpyer
NPUPOAHBIE SKOCHCTEMBI, 3aMEHssI UX OT-
JeTbHBIMI TE€TEPOT€HHBIMH YYaCTKaMHU DPa3-
JUYHBIX Pa3MepoB, a TaK)Ke MapKaMH U CKBe-
pamu [Garden et al., 2010; TuxonoBa u np.,
2012; Ofori et al., 2018]. 9To MOXKET OKa3bI-
BaTh HETaTHBHOE BIIMSHUE Ha OMOpazHOOOpa-
3Me B TOPOJICKUX palioHaX.

Lenbro HamIero uccienoBanus ObUIO 1aTh
XapaKTepUCTUKY BHOBOMY COCTaBy M OOH-
JUEO MEIIKUX MJICKOIUTAIOIINX, OOUTAFOIINX
B Pa3IUYHBIX OHOTOMAX rOpPOAa U €ro COIpe-
JETTBHBIX TEPPUTOPHUN B CHEXKHBIM MEPHON,
a TaKKe MPOaHATU3UPOBATh M3MEHEHHE Mac-
CBI T€Ja y IOMUHAHTHBIX BHJOB B 3TOT MEPHU-
O] TOJIa U PACCMOTPETh BIHMSHUE Ha HETO He-
Co6op
o6uomatepuana nposoauics B 2017-2019 rr.

KOTOPBIX a0OMOTHYECKUX (I)aKTOpOB.

B CHEXXHbIE MEPHUOABI Irojla — C OKTSAOps MO
Mail (ABa TMOJEBBIX CE30HA) HA TEPPUTOPHHU
1 B okpecTHOCTSX T. Cypryta. CypryT sBisiercs
KpynHeiimmm ropogoM B FOrpe, a Taxke aamu-
HHUCTPaTUBHBIM LieHTpoM Cypryrckoro paioHa
XaHTbI-MaHCUIICKOTO aBTOHOMHOTO OKpyra —
Orpel. On pacnonoxeH Ha TeppuUTOpuH 3a-
nagHo-Cubupckoit  paBHUHBI  (61°24"  c. 1L
1 73°29' B. 11.), ero mwiomap 353,98 kv’ [06-
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30p..., 2011]. LleHHOCTh MONYYEHHBIX daH-
HBIX 3aKJIF04YaeTCs B TOM, YTO paHee cucTeMa-
TUYECKUX HCCJIEAOBAHUN Pa3IMYHBIX aCIEK-
TOB 3UMHEHN 3KOJIOTUM ¥ CPaBHEHHUS MOJTy4YCH-
HbIX JIAHHBIX C JIETHAM TIEPUOJIOM Ha
TEPPUTOPUU OKpyTa HE MPOBOAMIOCH. M3yue-
HUE JKU3HU TIOMYJISIUN MEJNKUX MIIEKOIH-
TaIINX B CHEXHBIM MEPUOJ TOJa MO3BOJIUT
MPOTHO3UPOBAaTh MX JIETHIOK YHCIIEHHOCTD,
YTO TPEACTABIAETCS OCOOEHHO AaKTyaJbHBIM
BBHUJIY TOTO, YTO JAaHHBIC KUBOTHBIE SIBIISIOT-
Cd TIEPEHOCYMKAMH PA3TUYHBIX 300HO30B.
B cBs3M ¢ 3THM B JanpHEWIIEM IIAHUPYETCS
MPOJIOJDKUATH JJAHHOE MCCIIE/IOBAHUE.

MATEPUAJIBI U METO/JbI

Menkux MIIEKONUTAIOIIUX OTJIaBIMBAIU
C TIOMOIIBIO JKHMBOJIOBOK M JaBUJIOK ['epo;
B KayecTBE IMPHMAHKH HCIIOJNB30BAIN XJIeO,
CMOYCHHBI B HEpaQUHUPOBAHHOM IOJCOJ-
HeyHoM Macie. CHaO)KeHHbIe MPUMAHKOM JI0-
BYIIIKM YCTaHABIMBAIKNCHh HAa paccTosHuu 10 M
JpyT OT JIpyra B HUILIK B CHETY, BHIKOIIAHHBIE
JI0 TIOBEPXHOCTH TOYBBI U B €CTECTBEHHBIC
BBIIYBBL. B 3aBHCHMOCTH OT mjiomaau OUOTo-
Ma BBICTABIUIOCH OT S5 10 20 JOBYIIEK.
[Ipy >TOM 1O BO3MOXKHOCTH BBIOMpAIUCH
MecCTa ¢ OTAYUIMHAMM, IOJ IEPEBBbSIMH, KyC-
TapHUKaMH U T. J., TaK KaK 3TO IOBBIIIAET
ynoBuctocTh [Kydepyk u ap., 1963]. Jannas
METOAMKA SBISAETCS OOIIETTPUHATON I Ta-
Koro Tuna uccienoBanuii [Cadponos, 2002;
[Manos, 2001]. B mecTtax oT/iOBa *KHBOTHBIX
NPOBEJCHBl U3MEpeHHs I1yOuHbl cHera (364
B TIEPBBIN MOJEBOM ce30H U 222 BO BTOPOI),
a TaK)Ke eXeIHEBHO (PMKCHPOBAIHCH CPEIHE-
CyTOYHas TeMIlepaTypa BO3/lyXa U JUIMHA CBE-
ToBoro AHs. OTHOCHUTENbHOE OOWIINE OLEHH-
Bamu 1o OammpHOW mikane A.Il. Kysskuna
[Kyzsixkun, 1962]. Pycckue u naTuHCKHE Ha-
3BaHMs TPHI3YHOB M HACEKOMOSIIHBIX IpPHUBE-
nenbl 1o WS, TlaBnunoBy u A.A. JIucoBcko-
My [IlaBnunoB, Jlucosckuii, 2012]. B3pemn-
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BaHUE BBIMOJHAIOCH HA 3JEKTPOHHBIX Becax
¢ norpemHocThio 0,01 Tp. ['padmku moctpoe-
Hel B mporpamme Excel 2007. Bee mpoueaypbl
CTaTUCTHYECKOTO aHaJIM3a MPOBEIEHBI B MPO-
rpamme Statistica 8.0. CBsi3p aOMOTHYECKHUX
(akTOpOB M Macchl Tella MEJKUX MIEKOIH-
TaOIIHUX OICHUBAIIN C TIOMOIILI0 KO3 PHUITH-
€HTa paHroBoii koppensuuu CriupMeHa.

3a BpeMsi HCCleoOBaHUS 00CIeI0BaHO
16 6uOTONOB, OTHOCAUIMXCS K TPEeM KpyI-
HBIM BBIJIenaM (00J0TO, Jec, molMa): BEpXo-
Boe c¢arHoBoe 0OJIOTO, HU3KOPOCIHBIH CO-
CHOBBII

pAM,  COCHOBO-KYCTapHHYKOBO-

charHoBoe 00JIOTO, HWBHSAK pPa3HOTPABHO-

OCOKOBBIM, TOWMEHHBIM JIYyI, KEIPOBO-
COCHOBBIi KYCTapHUYKOBBIM JI€C, OMyIIKa
COCHOBO-0€pe30BOro KyCTapHUYKOBOI'O Jieca,
COCHOBBIM KYCTapHHUYKOBBII 3€JIEHOMOIIHBII
jec, 0epe30BO-COCHOBBI KyCTapHHYKOBBIN
3€JICHOMOIIIHBIN JieC, MpHUCTIeBAOIMN Oepe-
30BO-COCHOBBIM KYCTApHUYKOBBIA JIEC, CIIE-
JBIA  Oepe30BO-COCHOBBIA KYCTapHHYKOBBIN
JIEC, COCHOBBIM KYCTapHUYKOBBIA JIeC, Kea-
POBO-0€pe30BO-COCHOBBI KYCTapHHUYKOBBIN
JIec, KeIpoBO-0epe30Bblii OCMHHUK, KEIPOBO-
0epe30BO-COCHOBBIN Jiec, 0Oepe30BO-COCHO-
BBl KyCTapHUYKOBBIN 3€JICHOMOILIHBIN JIEC.
Bcero orpaborano 25308 noBymko-
CyTOK, yuTreHo 214 ocoOeli, OTHOCSAITUXCS
K BOCbMH BujaMm (u3 16 3apeructpupoBaH-
HeiX B Cypryre [Moposkuna, 2015]). Jomu-
HUPYIOIIHE BUJBI, aHAJIOTMYHO JIETHEMY Iie-
puony [Moposkuna, Crapukos, 2011], —
0OBIKHOBEHHAs Oypo3yOka Sorex araneus (L.)
— 50,5% oT Bcex OTJIOBIEHHBIX OCOOEH —
u KpacHas noneka Myodes rutilus (Pallas) —
36,5%. CoBMecTHasT OIS OCTAIBHBIX IIECTH
BHUJOB cocTaBiisiia Beero 13%, u B cuity Ta-
KOl MaJIOYHCICHHOCTH OHM HE OyayT HcC-
MI0JIB30BaHbI JUIsl aHAJIM3a MacChl Tella B JaH-
HoMt pabore. 13 Bcex ocobeii Macca Tena mpo-
161 95

OOBIKHOBEHHBIX Oypo3yOOK U 66 KpacHBIX

aHaJIM3UpOBaHa y 3BCpPbKa

TTOJICBOK).
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PE3YJIBTATBI U OBCY/KJIEHUE

B 00a moneBbIx ce30Ha U1 BceX BUJIOB ObI-
70 XapakTepHo Hu3koe obmme (oc/100 -c).
[To-BuauMoMy, U3-3a yMEHBILICHHS Pa3MEpOB
WHIMBUAYAIbHBIX YYacTKOB, a TaKXe H3-3a
CHIDKEHHST aKTUBHOCTH 0COOEH, 00yCITOBICHHBIX
MEPHOJIOM T0/1a, YJIOBHCTOCTh B HCCIETyeMble
neprosibl Oblia KpaiiHe Huskod. HambGombiiee
o0miIHMe 3aperucTpUpOBaHO y OOBIKHOBEHHOM
Oypo3yOKr B HHU3KOPOCJIOM COCHOBOM psiME
B cHexHbI niepron 2017/18 r. (Tabn. 1). Mu-
HUMaJbHOE OOWJHMe Yy TYHIpSHOH Oypo3yo-
kK — B 2017/18 1. B 6epe30BO-COCHOBOM KYC-
TapHUYKOBOM JieCcy Oblla OTJIOBJICHAa OfHA
0c0o0b. OTIIOBBI TaHHOTO BUA Ha HUCCIEIye-
MOW TEPPUTOPHU CITUHUYHBI, TAK KaK B OKpY-
re 3TOT BHJ SBISIETCS peAKuM. Takoe xe
obunue u 'y qoMoBoit mbitu B 2018/19 r. Oto
OOBSICHACTCS TeM, YTO B OCHOBHOM OTJIOBBI
BEJIMCh Ha PACCTOSHUH OT MOCTPOCK.

HccnemyeMble HaMy IEPHOJIBI OTIINYANINCH
M0 KJIMMAaTUYeCKHM MOKa3aTesiiM M aHTPOIO-
TeHHOIl Harpyske, 4To, BEPOSTHO, B CBOIO OUe-
peob CKa3aJloch Ha KOJIMYECTBE BHIOB M HUX
obounmu [Tonkauer, 2007; Hyptaunaosa, 2005].
Cuexublii nepuon 2018/19 r. xapakrepuszoBai-
Ci BO3pPOCIIEH AHTPOIIOTEHHOM Harpy3Kon
B MECTaX OTJIOBA MEIKUX MJICKOIUTAIOUINX,
BCJIC/ICTBHE TIPOBE/ICHHBIX BBIPYOOK M COKpa-
IIEHUS IO OMOTOIIOB, a TaKXKe Pe3KUMH
MOXOJIOaHUsIMU. BBIOOpKa 3a 3TOT mepHon
MEHbIIIE, YeM 3a MPebIIyIIUN MOJIEBON CE30H.
B aToT cHexHbIi nepro HabII01aI0Ch pe3Koe
COKpaIlIeHHEe KaK KOJIMYECTBA MOMMAHHBIX BH-
JIOB MEJIKUX MJICKOIUTAIOMINX, TAK M MX YHC-
JICHHOCTH. YHCIO OTJIaBIMBAEMBIX BHIOB CO-
KpaTWJIOCh MPEUMYIIECTBEHHO 10 Hambomee
9KOJIOTUYECKH TUIACTUYHBIX, JOMHHHUPYIOMINX
Sorex araneus u Myodes rutilus. O6umue Kpac-
HOM mojeBku wm3MeHwiock ¢ 0,58 go 0,15,
a 0OBIKHOBEHHOW Oypo3yoku — ¢ 0,85 mo 0,18.
Cymmapnoe obunue cHusmwioch Ha 21,5%.
B o0a cHexHbIx nepuoza obiee odunue B 60-
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JOTax BBIIIE, YeM B JICCHBIX M TTOWMEHHBIX
6uoronax (tabum. 2), Ho B 2017/18 1. 3TOT MOKa-
3aTenb Oojee YeM B YETHIPE pas3a IMpPEeBBIIIAI
3navenue 3a 2018/19 1. (2,39 u 0,56). ['myObuna
CHEXXHOTO TIOKpOBa Ha 00JI0TaX, Kak MPaBUIIO,
OosbInie, 4eM B OMOTOMAX IPYTUX BBIZCIOB, U
3TO OKa3bIBAIO TOJOXXKUTEIHHOE BIMSHHUE Ha
o0MMe MENKHX MIIEKONUTAIOMUX OJaroxaps
TOMY, YTO CHET BBINOJHST TETUIOM3OJISIINOH-
HYI0 (DYHKIIHUIO.

C wmenplo OIIGHKH COCTaBa COOOLIECTB
HamMH ObUIM mocuMTaHbl MHACKCH llleHHoHa,

Cumncona u beprepa — Ilapkepa (tabn. 3).

Ha ocnoBanuu JAaHHBIX HHACKCOB MOXHO Cy-

JUTh O TOM, 4YTO COO6H_ICCTB3. MCJIKHX MIJICKO-

MUTAIOIIUX OTJIMYAJIUCh OTHOCUTEIIbHOMU Ipo-

CTOTOH. B 00a CHEXXHBIX Meprojia OCTaBaIach

CTaOWIBHOW 3HAYUMOCTH JIOMHUHHUPYIOIIETO

BUJIA.

WNnnexc pasHooOpaszus

OXKXKHJacMO

MeHbIIe B CHeXHbIM mepuon 2018/19 r., mo

CpaBHCHUIO

aHaJIOTM4YHbIM

MIEPUOIOM

2017/18 r., Torga Kak MHIAEKC JOMUHHUpPOBa-

HUA U3MCHUJICA HC3HAYHUTCIBHO.

Tabmmma 1. BugoBoii coctaB m obuime Menkux Miekomurtatomux (oc/100 y-c) B CHEXHBIH TEpHoj Toaa

B T. Cypryte, 2017-2019 rr.

Table 1. Species composition and abundance of small mammals (individual / 100 t-d) during the snowy season

in Surgut, 2017-2019

Bux Oo6wnue B 2017/18 rony, Oo6unue B 2018/19 roxy,
0c/100 1-c 0c/100 1-c
Myodes rutilus (Pallas) 0,58 0,15
Microtus agrestis (L.) 0,07 —
Alexandromys oeconomus (Pallas) 0,02 —
Mus musculus (L.) — 0,01
Sorex araneus (L.) 0,85 0,18
Sorex caecutiens (Laxmann) 0,02 —
Sorex minutus (L.) 0,03 —
Sorex tundrensis (Kerr) 0,01 —

Tabmma 2. CymmapHoe obumue (oc/100 1-¢) METKHX MIICKOMHUTAIONINX B MCCIEAYEMBIX BBIJEIAX B CHEKHBIC

niepuoasl 2017-2019 rr. B 1. Cypryre

Table 2. Total abundance (individual / 100 t-d) of small mammals in the studied areas during the snowy periods

0f2017-2019 in Surgut

Uccnenyemblit nepuos Bonoro Jlec IToitma
2017/18 ron 2,39 1,65 0,36
2018/19 ron 0,56 0,1 0,42

Ta6nnua 3. I/IHI[GKCI)I JAOMHWHHPOBAHUA U pa3H006pa31/Iﬂ MCJIKUX MIJICKOIIMTAIINUX B CHEXKHBII nepuon roaa

BT. Cypryte 3a 2017-2019 rr.

Table 3. Indices of dominance and diversity of small mammals in the snowy season in Surgut for 2017-2019

Wunexc 2017/18 rox 2018/19 rox
WNunexc nomuaupoBanus CUMIICOHA 0,58 0,5
Wnpexc Hlennona 1,1 0,69
WNunexc beprepa — [Mapkepa 0,54 0,54
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CHWKEHHE MacChl Tela y OOBIKHOBEHHBIX
O0ypo3yOok B cHexxHbIi miepuoy 2017/18 r. Ha-
YHHAJIOCHh C HOSOps. B cpeHeM OHO cocTaBH-
10 19,48% y camuos u 10,42% y camok, npu
TOM MUHHMAaJbHbIC 3HAYCHHS OBLIN 3aperH-
CTpUpOBaHKI B nekabpe (puc. 1, a). 3atem Ha-
OJTroIasICsl TIPUPOCT MACCHI Tella KaK y CaMoK,
Tak U y CaMIIOB, IMOCJE KOTOPOTO B (eBpae
MOCJICIOBAJI0  HE3HAYUTEIILHOE TTOHIKCHHE.
BeposiTHO, 3TO CBSI3aHO C PE3KUM  TOXOJI0/a-
HUEM BO BTOPOH MOJIOBHHE sTHBaps (puc. 2, @).
VYBenn4yeHrne MCCIenyeMoro ImapaMerpa IpH-
[IUTOCH Ha TIEPUO]T TIOJIOBOTO CO3PEBAHUS MEI-
KHX MJICKOITUTAIONMMX. ¥ CaMOK M CaMIIOB Ha-
OJTI0TATIOCH PA3NIUYMe B CPETHUX 3HAUCHUSIX. B
LICJIOM 32 aHAIM3UPYEMbIH HaMU TPOMEKYTOK
BPEMEHH CaMIIbl OTJIMYAINCH OOJIBIICH U3MEH-
YMBOCTBIO MaccChl Tea. Takke UX yBEIMYCHUE
Macchl Tena coctaBwio 46,95%, torma kak y

camok Tosbko 14,08% c mocneayonmM CHU-
KCHHEM B ampesie — Mae. BeposTHO, 3TO CBS-
3aHO C OoJiee TIyOOKOW 3WMHEH BECOBOM Jie-
npeccueld, CBONCTBEHHOW camkam [HBaHTep,
2014], a Taxxe TeM, YTO UX TOJIOBOE CO3PEBaA-
HUE HAYMHACTCS TI03KE, YeM y CaMIIOB.

B cneagyromuii CHEXHBIM TEpHON —
2018/19 r. — macca Tena ocobeit 3TOro BHUIA
36,9%
y camok u Ha 13,17% y cammos (puc. 1, 6).

yMeHbIIaJIaCb B CpeJHEM Ha
VY camok HaOar0aMCs IPUPOCT UCCIIETyeMO-
ro napamerpa Ha 4,4% B sHBape c mocie-
TYIOITUM
Ha 34,52%. BeposiTHO, 3TO SIBISJIOCH CIEM-

MOCTETICHHBIM ~ YMEHBIIICHUEM
CTBHEM 3HAYHTEIHLHOTO MOHIMKECHUS CpeIHe-
CYTOUYHBIX TEMIIEpaTyp B KOHIIC SIHBaps —
Havane (eBpans, Kak M B MNPEAbLAYIIAN
cHexHbld mepuon 2017/18 r. (puc. 2, 6)
[FOoaBupmuc u ap., 2019].

oxTEfpe BCADED OeKalph AHBzp> QEEpamsE MAET  ACPHE 6
Mecan
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Puc. 1. 3menenne cpenneil Maccel Tena: a — OOBIKHOBEHHOH Oypo3yOku (Sorex araneus) ¢ oxtsiOps 2017 r. mo
Mait 2018 r.; 6 — 0OBIKHOBEHHOH Oypo3yOku (Sorex araneus) ¢ oxtaops 2018 r. mo anpens 2019 r.; 6 — KpacHO
noneBku (Myodes rutilus) ¢ oktssopst 2017 r. mo anpens 2018 1.; 2 — kpacHoit moneBku (Myode srutilus) ¢ OKTIOps

2018 no anpens 2019 rr.

Fig. 1. Change in average body weight: @ — common shrew (Sorex araneus) from October 2017 to May 2018;
6 — common shrew (Sorex araneus) from October 2018 to April 2019; ¢ — red backed vole (Myodes rutilus) from
October 2017 to April 2018; 2 — red vole (Myodes rutilus) from October 2018 to April 2019.
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Fig. 2. Change in the average daily temperature: ¢ — in the study period 2017/18; 6 — in the study period 2018/19

YV kpacHOU MONEBKU B CHEXKHBIM MEPUOL
2017/18 r. cHIWKEHHE MAacChl TeJia B CpEHEM
coctamino 16,67% y cammoB u 16,22%
y caMoK (puc. 1, 8). Y 06oux moyioB B Maprte
ObUIN 3aperuCTPUPOBAHBl MUHUMAJIBHBIC 3HA-
4eHHss ucciaeayemoro mapamerpa. Ilepen
3TUM, B (QeBpalie, y caMOK 3apUKCHPOBaH
IIPUPOCT MACCHI TEJIa C MOCIEYIOINUM OHU-
KEeHneMm B Mmapte. B cepeaune ¢espans Ha-
0JII0/1aJI0Ch MOTEIJICHHE, 3a KOTOPBIM MOCIe-
JIOBAJI0O CHMKEHUE CPEIHECYTOYHBIX TeMIIe-
paTyp K KOHIy Mecsia, U, BEPOATHO, STO
MOTJIO TIOBJIUATH HAa HAOII0JaeMOe HaMH H3-
MEHEHHE MacChl Tejla TIOWMaHHBIX OCOOCH.
VY caMuoB B 3TOT MPOMEXKYTOK BPEMEHH H3-
MeHeHue Macchl HezHaunTenbHO (0,20 1). Jla-
Jee, 3a anpelib, JaHHBIX [0 CaMKaM HET, TO-
r71a Kak y caMIlOB HaOJrofascs pe3Kuil «Be-
CEHHMI CKauOK» — MOBBIIIIEHHE Macca Tella Ha
37,45%.

B 2018/19 r. y xpacHO# MmoieBKu Macca
Tela B CpelHEeM NoHmxkaiack Ha 2,85% y
camuoB u 8,95% y camok (puc. 1, 2). Y oboux
II0JIOB B ATOT MOJIEBOW C€30H MUHMMYM IIpHU-
Xoawics Ha HosIOpb. BecHoit y camIioB mpu-
pOCT Macchl Tena coctaBui 8,4%, Toraa Kak
CaMKHU YBETUYWIN JaHHBIA HapaMeTp B Cpell-
HeM Ha 9,53%.

B cootBercTBUU C PYHKIIMOHAIBHO-OHTO-
reaerndeckuM noaxonom (Omenes, 2004),
MOWMAaHHbIE HaMH OCOOM KpacHOMW TIOJEBKU
COOTBETCTBYIOT BTOPOMY IIyTH OHTOI€HETH-
YECKOr0 pa3BUTHUS, KOTOPBIM XapaKTepU3yeT-

75

csi Ou(asHbIM pocTOM. DTO MOJpa3yMeBaerT,
YTO paHHEW BECHOW IoOciie Mepuojaa 3UMHEN
«KOHCEpBAIMM» CJIEeIyeT PE3KHil CKadyoK 3Ha-
YeHU Macchl Tejla U TOJIOBOE CO3PEBAHHE,
9TO W HAOIIOMaeTCsl B MOJIYYEHHBIX HaMH
JTAHHBIX.

VY 06oux BHIOB, 0 CPABHEHHIO CO CHEX-
HeIM TiepuogoM 2017/18 1., B aHaJIOTUYHBINA
nepron 2018/19 r. HabmoOgaIach MEHBINAS W3-
MEHYHMBOCTh MAacchl Tena. [IpeanonoxurenbHo,
3TO MOIJIO OBbITH CIEACTBUEM OOJbLICH MITyOH-
HBI CHEXXHOTO ToKpoBa. Kak m3BectHo [IlaHoB,
2001], cHeXHbII TOKPOB J0CTATOYHOM TITyOH-
HbI (Oomee 2025 cM) 00agaeT BHICOKAMHE TeTI-
JIOM30JISIIIMOHHBIMU CBOMCTBAMH, 3HAYUTEIHHO
CHIDKasi KOJIeOaHUsI TeMIEpaTyphl B MOACHEXK-
HOM cioe. B 2018/19 1. (puc. 3, 6) mHamu Obuta
3a(puKCUpOBaHa MaKCHUMallbHAs CPEIHsIA TIIy-
OMHa Ha JIOBYILIKO-JTMHUSX, NPEBHIIIAIONIAs HA
37,8 cm (46%) peructpupyemble 3HAYECHUS
JAHHOTO TIOKa3aTels 3a MpeAbLIyLIHiA roj (puc.
3, a) [FOonBupmmc u ap., 2019].

YTtoObI OLICHUTDH BIWSIHUE W3MEHEHUS JIJIH-
HBI CBETOBOT'O JIHS, TNIyOMHBI CHEXKHOTO TTOKPO-
Ba M CPEIHECYTOYHOM TeMIlepaTypbl Ha Maccy
TeNla BUAOB-JOMHUHAHTOB, MBI TIPOBENIU KOppe-
JISIMOHHBIN aHamu3 (Tabm. 4). JlanHbii aHanmms
BBITIOJTHSJICS ¢ TIOMOIIBI0 KO3 (UITMEeHTa paH-
roBoii koppemsiuuu Crimpmena. Te koaddurim-
€HTBl KOPPEJISILIUH, KOTOPbIE CUUTAIOTCS BBICO-
KUMHU TI0 mikajie Yemioka, a Takxke SBISIOTCS
cTatucTHdecku 3HaYMMBbIMH (p < 0,05), MBI BbI-
JIEITAIN KUPHBIM HIPH(TOM.
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Fig. 3. Change in the depth of snow cover: a — from November 2017 to April 2018; 6 — from November 2018

to May 2019

Tabmma 4. KosdummeHTsr Koppensannn Mexay Maccol Tena u abMoTHYeCKUMHU (haKTopaMu ISl OOBIKHOBEHHOMN
Oypo3yOKH M KpacHOM TIOJIEBKH 33 UCCIIETyEeMbIi TIEpHOT

Table 4. Correlation coefficients between body weight and abiotic factors for the common shrew and the red-
backed vole for the study period

Myaodes rutilus Sorex araneus
DaKTOPLI Camiipl Camku Camupl Camku
P 2017/18 | 2018/19 | 2017/18 | 2018/19 | 2017/18 | 2018/19 | 2017/18 | 2018/19
ron rojg roa rojg roa rojg roa ron
H““Ha;’ifomm 0,14 -0, -0,14 0,8 0,82 -0,7 0,4 0,4
['my6una 0.6 - 0.8 05 0,26 . 0,49 4
CHEXHOTO IOKPOBA
Cpemecyrounas | 64 | g4 | 066 0,8 086 | -06 | 0,14 0
TeMIIeparypa

76



Pazaea II

BMOAOIMYECKVE HAYKI

Crnenmyer OTMETHTH, YTO, TIOMUMO BBIJE-
JICHHBIX HAMH, B TaOJIUIE BCTPEUYAIUCH H JPY-
T'He BBICOKHE KOXPPHUIIMEHTHI, OJJHAKO OHHU HE
SBIISIOTCS] CTATUCTHYECKH 3HAYNMBIMU. Bepo-
SITHOM TIPUYHHOMN ATOTO SBIISETCS MBI 00b-
eM BeIOOpKH. COrylacHO MOTY4YEeHHBIM PE3yIlb-
tatam, B 2017/18 1. cpeaHecyToUHasi TeMIIe-
parypa (puc. 2, a) ¥ AJMHA CBETOBOTO IHS
(puc. 4) oka3bpIBAIN 3HAUYUTEIHHOE BIUSHHIE HA
Maccy TeJla CaMIIOB OOBIKHOBEHHOH Oypo3yOKu
—B 74 u B 67% city4aeB. Y oCTaJIbHbIX H3MEHE-
HHUE OOYCIIOBJICHO JAPYTMMU TpuurHaMu (26 u
33% cootBetcTBeHHO). Huskme ko3 hunmeHTs
koppemsimun B 2018/19 1. Mexay paccMatpu-
BaeMbIMH (PaKTOPAMHU U MacCOil Teja MoKa3bl-
BalOT MEXJy HUMHU cla0yr cBs3b MO0 ee

OTCYTCTBHE.
19:12
E 1424
=
2 9:36 |
2
g g 4:48 -
s =
2 0:00 : S S
] ) ) ) 0 & & & S
= K & K N & S & L
E( cé‘} §$ @;D .§$’ é’Q » b\\\

Mecan

Puc. 4. 3mMeHeHue cpefHeil UIMHBI CBETOBOTO JIHS
¢ okTsa0ps 2017 mo maii 2018

Fig. 4. Change in the average length of daylight
hours from October 2017 to May 2018

[lepecTpoliky OMOJOTHYECKHX ITOKa3aTe-
nei ompenenseT psn GakropoB cpeasl. On-
HUM U3 OCHOBHBIX SIBIISIETCS (POTOMEPUONT
[Iverson, Turner, 1974; Sacher, Staffeldt,
1974; Dark et al., 1983; Onenes, ['puropku-
Ha, 2014; Lazaro et al., 2017; Sckun, 2018].
Bo03MOXXHOW TPUYMUHON MOJOKUTEIBHON KOP-
permsun Mexnay (oTomepuogoM M Maccou
Teda caMmIOB OOBIKHOBEHHOH Oypo3yOKu
B MEPBBIA MOJICBOW CE30H, B OTJIUYUE OT CaM-
IIOB KPACHOH TOJICBKH, SIBJISIETCSI BEPOSITHOCTh
MOJICHE)KHOTO Pa3MHOKEHHS MoceTHUX. Tak,
3TO CHPAaBEJIUBO JUIS JDKYHTAPCKHX XOMSY-
koB [l taiiunexuep, [lyxansckuit, 1999]. Ha-

OroTaeMoe OTIIMYNE KOPPENSIny Mexay (o-
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TOTIEPUOJIOM U U3MEHEHHEM MacChl TeJIa CaM-
IIOB U CaMOK MOJKET OBITh OOBSICHEHO BO3-
MOJXHBIM TOJIOBBIM JHUMOpdH3MOM doTope-
aKTHBHOCTH MEJKUX MiiekonuTarommx [HOo-
ap., 2019].
CTAaTHUCTUYECKH 3HAYUMBIX KO3 PHUIIHMESHTOB

JBUPIIUC U OrtcytcTBuE
koppemsiian 3a 2018/19 r., BepoaTHo, cBsiza-
HO C MEHBIIUM OOBEMOM BBIOOPKH 3a ITOT
nepuon [FOoxsupmc u nip., 2019].
3AK/IIOYEHHUE

Ha Tepputopum u B OKPECTHOCTSX
r. Cypryra B aHaJM3UpyeMble CHEXHBIC IIe-
PHOIBI COOOIIECTBA MEIKUX MIICKOTTUTAIOIINX
XapaKTepU30BAUCh OTHOCUTEIBHON MPOCTO-
Toii. BumoBoe pazHooOpasue u oOmiIme B HC-
clielyeMble TIEPHOAbI 3HAUYUTEIBHO HIXKE, YeEM
B TEIUTOE BpeMs roja (B cpeaHeM Ha 68,8 1 Ha
73,4%
JAHHBIE TIOKA3aTeNIM COKpAIIAINCh TPU Pe3-

COOTBETCTBeHHO). [lomMmuMo 3TOTO,

KAX KIMMAaTUYECKUX W3MEHEHHUSX, a TaKXKe
NpU YBEJIWYCHUU AHTPOTIOTEHHOW HAarpy3Ku
u TpaHcopmanuu 6uoronos. IIpu sTom m0-
MUHUPYIOIIME BUJbI COXPAHSUIA CBOIO 3HAYU-
MOCTb, @ U3MEHEHHSI TMPOUCXOIUIN B OCHOB-
HOM 3a CYET MaJIOYMCIEHHBIX BUIOB. M3 Tpex
BBIJIEJIOB, B KOTOPBIX MPOMU3BOJIMICS OTJIOB
YKUBOTHBIX, OOJIbIlIEe OOMITNE XapaKTEPHO AJIs
6osoTta B 00a mojieBbix ce3oHa. Ha ero momo
npuniock 54,3 u 51,9% oT cymmapHOTro
oOWIMs B IEPBBIN U BTOPOM MOJIEBBIE CE30HbBI
COOTBETCTBEHHO.
PaccmarprBaeMble  CHEXXHBIE  TIEPHOIbI
OTJIMYAINCH KIMMAaTHYECKUMH TTOKA3aTEINSIMH,
YTO TOBJEKIO 3a COOOM M pa3nuuusi HCclie-
IyeMbIX mapameTpoB. Tak, mepuon 2018/19 r.
xapakrepuzoBajicsa Oonbieit (Ha 46%) rmyou-
HOW CHEKHOTO MOKPOBA M PE3KHUMH MOHMXKE-
HUSIMA CPEJHECYTOUHBIX TEMIIEpaTyp, IpH-
XOIMBIIUXCS Ha TIO3HIOI0 OCeHb. B 3TOT me-
puoa y oOOMX JOMHHAHTHBIX BHIOB CAMKH
MOKa3aau OONBIIYI0 W3MEHYHBOCTH MAacCChl

TeNla 10 CPaBHEHHIO C caMIaMu. 3aduKCHpo-
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BaHO M3MEHEHHWE JJAHHOTO TIapaMeTpa y CaMOoK
Ha 36,9% nnsa Sorex araneus v Ha 8,95% nis
Myodes rutilus, y camuoB Ha 13,17% nns
Sorex araneus w nHa 2,85% nms Myodes
rutilus. TloiimaHHble HaMH 0COOM KpacHOMU
MOJICBKH, C TOYKH 3peHHS (YyHKIIMOHATBHO-
OHTOTeHeTH4ecKoro noaxosa [Onenes, 2004],
COOTBETCTBOBAJIM BTOPOMY ITyTH OHTOTEHE-
THYECKOTO Pa3BUTHS, M UX Macca H3MEHsIACh
B COOTBETCTBUU C HUM.
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PACITIPOCTPAHEHME PEJIKOM SHAEMHWYHOM BOJOPOCJM PHYLLARIELLA
OCHOTENSIS (LAMINARIALES, PHAEOPHYCEAE) B OXOTCKOM MOPE

KimnmoBa A.B., Knoukosa T.A., Kitoukosa H.I'.

Kamuarckuii rocygapcTBeHHBIM TeXHUYECKHM yHHBepcuteT, I. IlerpomasnoBck-Kamuarckuid,

yi1. KimtoueBckas, 35.

OOcyxmaroTcs 0COOEHHOCTH PAaCIPOCTPAHEHUS U paclpeieNieHHsl Y MaTepHKOBOTo rmodepexbs OXOTCKOro
MOpS SHAEMHYHOIO I ero ansroduiopsl BHIa JaMuHapHeBbIx Bomopociei Phyllariella ochotensis Petrov
et Vozzhinskaya, 1966, a Takxke ero OTIHYHs OT MPEACTABUTEIEH pasHbIX ceMeiicTB mopsiaka Laminariales.
Marepranom st paOOTHl TOCITYXKIIH Pe3yIbTaThl M3YUEHHs €ro IOMyJSIuid y 3amamHoid Kamdatkm
(0. ITruwmit, 2020 1.) 1 B psine paiionoB Tayiickoit ryosr (2021 1.), repOapHBIX COOPOB APYTHX HUCCIIEAOBATE-
JIeH ¥ CBEICHUH M3 JUTEPATYPHBIX UCTOUHHKOB, COJEPKAIIMX HHPOPMAIIHIO TI0 3ToMY BULy. Jis amsrod-
nopsl Tayiickoit ryObl, paHee aKTHBHO W3y4aBIICHCS MOPCKAME THAPOOHOIOTaMH M JIBrOJIOTaMH, OH YKa-
3bIBaeTCsl BIEpBbIe. 31eck y 0. Hemopasymenus Obuio OOHapyK€HO MOHOJOMHHAHTHOE COOOIIECTBO
P. ochotensis ¢ Gromaccoii Gomee 4 kr/m”. CTOIb HEOKIIAHHOE TIOSBIICHHE H YCHICHHE IEHOTHYECKON PoJIH
BHZA B paiioHe TOOEPEKbs, I'le OH paHee OTCYTCTBOBAJ, BO3MOXKHO, OOBSCHSIETCS IPOUCXOSIIAMH B TO-
CJICJIHHE TOJBI U3MEHEHUSIMHU TUAPOJIOTHYECKOTO PEKUMA B CeBepHBIX paiioHax Oxorckoro mops. O6 sTom
CBUICTENCTBYET IPOBEICHHBIA aHAN3 JaHHBIX W3MEHEHHUS YCpeIHEHHBIX MOKa3aTelel JIeTHel Temmepa-
Typbl TIOBEPXHOCTHOTO CJIOs BOJbI y 0-BoB [Itmumii m Henopasymenus (Tayiickas ryba) 3a mepuon
1900-2020 rr. B memom mokasao, uro P. ochotensis pacnpoctpanena y marepukoBoro 6epera OX0TCKOro
MOpSI: B IGHTPAJIbHBIX palioHax 3amanHoi KamuaTtku, B ceBepHbIX 3anuBax [ wxuruHcknii u Tayickuid, 10K-
Hee OHa BeTpevaeTcs Tosbko y IllaHTapcKuX OCTpOBOB W OJHM3IekKAIUX 3aiuBax YIbOWHCKUH, Tyrypckuii
u EKaTepI/IHI)I. ITo TaKkCOHOMHYECKHUM Mpu3HakaM, TpaaAuIUOHHO HUCIOJIb3YEMbIM JIs1 BBIACIICHUA ceMeicTB
JaMHHApUEBBIX BOIOPOCIIEH, aToT BH Om30k Kk Alariaceae m Laminariaceae, Ho 11t yTOYHEHHS €ro ceMeii-
CTBEHHOM MPUHAAJICIKHOCTH HeO6XOJII/IMI>I MOJICKYJISIPHO-TECHECTUYCCKHUC HCCHC}IOBaHI/IH.*

Kiawuesbie caosa: Phyllariella ochotensis, mamunapueBsie Bogopociu, BHIBI-OHAEMBI, Tayiickas ryoa,
OxoTckoe Mope.

DISTRIBUTION OF RARE ENDEMIC ALGA PHYLLARIELLA OCHOTENSIS
(LAMINARIALES, PHAEOPHYCEAE) IN THE SEA OF OKHOTSK

Klimova A.V., Klochkova T.A., Klochkova N.G.
Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Klyuchevskaya Str. 35.

We discuss the peculiarities of distribution and dispersal of the endemic Laminariaceaen species,
Phyllariella ochotensis Petrov et VVozhinskaya, 1966, on the continental coast of the Sea of Okhotsk, as well
as its differences from other taxa from the order Laminariales. We studied specimens personally collected
near western Kamchatka, Ptichij Island in 2020 and from several sites in the Taui Bay in 2021, as well

* MceneoBanue BBIIOTHEHO mpH moanepxkke POOU B pamkax HaydHoro mpoekra Ne 19-04-00285 A (This study
was supported by the grant from Russian Foundation for Basic Research (RFBR) (project Ne 19-04-00285 A)).
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as herbarium collections by other researchers and references containing information on this species. We re-
port this species for the first time in the flora of the Taui Bay, which was actively studied previously by ma-
rine hydrobiologists and phycologists. On Nedorazumeniya Island, we discovered the monodominant species
community of P. ochotensis with a biomass of more than 4 kg/m?. The unexpected appearance and strength-
ening of the biocoenotic role of P. ochotensis in this coastal area, where it was previously absent, is most
likely caused by recent changes in the hydrological regime in the northern regions of the Sea of Okhotsk.
The data analysis of changes in the surface water layer’s average temperature near Ptichij
and Nedorazumeniya Islands (Taui Bay) for July — August confirms this idea. As generally shown,
P. ochotensis is distributed near the continental coast of the Sea of Okhotsk: in the central areas of western
Kamchatka, in the Gizhiginsky and Taui Bays, to the south only off Shantar Islands and in the proximate
Ulbinsky, Tugursky and Ekaterina Bays. According to the taxonomic features traditionally used to distin-
guish kelp families, this species has affinity to the Alariaceae and Laminariaceae. It is necessary to survey
P. ochotensis molecular-phylogenetically for clarifying its family affiliation.

Key words: Phyllariella ochotensis, laminariacean species, endemic species, Taui Bay, Sea of Okhotsk.

BBE/IEHUE HECKOJIBKO  DHAEMHUYHBIX IMPEICTaBUTEIEHN
nopsinka  Laminariales: Laminaria appres-
JlamuHapueBble BOJAOPOCIH — OCHOBHBIC sirhiza, L. inclinatorhiza, Pseudolessonia
MPOAYIIEHTHl MOPCKHX TMPHOPEXKHBIX BOJ laminarioides, Tauya basicrassa u Phylla-
B X0JIOJIO-YMEPECHHBIX M YMEPEHHBIX HIMPOTAX riella ochotensis. [{ns Hee B cBOE Bpemst ObLI
Cesepnoro nonymapust [Teagle et al., 2017, OMUCaH ele OOWH Bua-3HAeM — Laminaria
Wernberg et al., 2019]. Ymenbiienue wiu multiplicata [I[TetpoB, Cyxoseera, 1976], HO
YBEJIMUYCHUE MX [IEHOTHYECKON POIH U M3Me- Oosiee TO3HHE WCCIICIOBAHMS TTOKA3aIM, YTO
HEHHE apeayioB BIEYET 3a CO00i 3HAYUTEIb- OTHECEHHBIE K HeMy 00pas3iibl, B TOM YHCIIC TH-
Hble TIEPECTPOUKM  COCTaBa, CTPYKTYPhI HOBOIA, HA CAMOM JIEJIC SIBIISIOTCSI MPEe/ICTABUTE-
Y MIPOJYKTUBHOCTH JIOHHBIX COOOIECTB BO JSIMH IIUPOKO PACIIPOCTPAHEHHOTO HA POCCHIA-
BCell MenkoBoIHOM 30He mienbda [Krumhansl ckom JlameHem Bocrtoke Buma L. gurjanovae
et al., 2016; Krause-Jensen et al., 2020]. Ha- (= S. latissima) [Klochkova et al., 2010].
Omro7aeMble B HACTOsIIIEe BpeMs TI100anbHbIe Anomamuu ux wmopdonorun HO.E. Ilerpos
W3MCHEHHSI KJIMMATa BbI3BIBAIOT YKA3aHHBIC u M.B. CyxoBeeBa MpUHSIH 3@ BUOBBIC TIPH-
BBIIIIE U3MECHEHHS. DTO OTMEYAIOT CICIIHAIH- 3HAKW HOBOTO JIJIsl HAYKH BHJIA.
CTBI, OTCJICKHBAIOIINE COCTOSTHHE COOOIIECTR N3 Tpex yKa3aHHBIX BBINIE DHICMOB
JAMHHAPUEBBIX, PACIIPOCTPAHEHHE U pacIpe- Oxorckoro mops L. inclinatorhiza, L. appre-
nenenue. VX HaOMIOACHHUS TIO3BOJISIOT TOJTY- ssirhiza u P. laminarioides sBnstorcs momu-
YaTh aKTyaJIN3UPOBAHHBIC JAHHBIC M MPOTHO- HAHTAMU MOJBOJHBIX COOOLIECTB U MIUPOKO
3UpOBaTh JalibHEHINCe pa3BUTHE CHUTYyaI[HU pacnpocTpaHeHbl BIOJIb BCETO €ro MaTepPHKO-
[Duffy et al., 2019]. Dta undopmarus, kpome Boro Oepera. MIX KOJIMYECTBEHHOE W BEPTH-
TOT0, MOXET OBITh HCIIOJIb30BaHA TSI PEKOH- KaJIbHOE PACMPE/ICICHHE XOPOIIO H3YYCHO.
CTPYKIIMM HCTOPHH (OPMHUPOBAHHS COBpPE- Caezennst 00 ux OHomMacce W pachpeeieHHn
MEHHBIX aJbrO(MIOPUCTHYECKUX KOMIUIEKCOB 0 TAyOWHAM COJEPIKATCS B IyOJHKAIHSIX
U MHTEpHpETal pe3yJbTaToB (PUIOreHETH- B.b. Bosxunckoit [1966], B.b. Bo3:xunckoit
YECKUX UCCIEAOBaHUN. n E.W. baunosow [1970], JLIL Ilepectenko
Anbrogiopa MaTepuKOBOr0 MOOEPEkKbs [1996] u M.H. Benoro [2013]. [Ipencrasie-
OXO0TCKOro MOpsI BKJIFOYAeT B CBOW COCTaB Hus 00 apeanax T. basicrassa u P. ochotensis
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elle OKOHYATEeJIbHO HE C(OPMUPOBAHBI, IO-
CKOJIbKY OHHU Oosiee TpeOoBaTelbHBI K YCIIO-
BHSIM OOHMTaHUS M BCTPEUAIOTCS Topasjio
pexe. YIIOMUHAHHSA O HUX B YKa3aHHBIX BBI-
me paboTtax M OTYETaX HAyYHO-HCCIEN0-
BaTEJIbCKUX  OpraHM3alM{, IMPOBOAMBILUX
aJIbIONPOMBICIIOBBIE CHEMKH Y MaTEpUKOBOTO
nobepexxkbss OXOTCKOro MoOps, CKYIHBI WU
COBCEM OTCYTCTBYIOT.

B aBrycte 2020 r. aBTOpHI C LETBIO TIPO-
BEJICHUS] TAKCOHOMUYECKOW PEeBU3HMHU JIAMUHA-
pueBbsix poccuiickoro JlampHero BocToka
MIPOBEIN  AJIbIOJIOTUYECKHE  HCCIIEI0BAaHUS
y 3amagnoit Kamuatku, a B aBrycre 2021 r.
o0cIieIoBaN pa3HbIe paiioHbl TayiicKoil ryObl.
Ob6a paza cpenu JaMHHApUEBBIX ObLIa BCTpe-
geHa P. ochotensis. M3yuenue ee 00pasuoB
W aHAU3 JIMTEPATypPHBIX JAHHBIX IO 3TOMY
BU/Y MO3BOJIMIN C(HOPMHUPOBATH OOHOBIIEHHOE
MIPEJCTABIECHNUE O €0 PACHPOCTPAHEHUH U KO-
JIMYECTBEHHOM pactpeneneHid B OXOTCKOM
Mope. M3ydeHue pa3HOBO3pACTHBIX 00Pa3LoB
P. ochotensis

TAKXKXE OIIPCACIIUTL pa3dMax €€ MOp(i)OJ'IOFI/IT-IC-

npeICTaBuTeNEN MIO3BOJIHIIO
CKO# M3MEHYHMBOCTH U CPABHHUTH C MPEICTABH-
TEJSIMA BCEX HM3BECTHBIX CEMEHCTB MOPSIIKA
Laminariales mo Kar04eBBIM TaKCOHOMMYE-
CKHMM TPU3HAKaM, HCIOJIb3YEMbIM JIJISL €T0 Jie-
JIEHWsT HA CEMENCTBA B TPAJUIMOHHOM (peHO-
TUIIMYECKON CHCTEMATHKE.

MATEPHUAJIBI 1 METO/bI

OKCIIeAUIIMOHHBIC UCCIICIOBAHUS, B XOJIE
KOTOPBIX OOHapyXeH 00CYXTaeMbIii BU, ObI-
JIM TIPOBEJICHBI aBTOpaMH y 3amaaHoit Kamuar-
ki B 2020 r. u B Tayiickoii ryde y MaTepuko-
Boro nooepexnss Oxorckoro mops B 2021 T.
B nepsom paiione Phyllariella ochotensis 6si-
Ja coOpaHa B JUTOpajbHOU 30HE 0. [ITHunmit
15.08.2020 r., BO BTOPOM — Ha JIMTOpPAJIXA Ky-
ToBOM wacthm Oyx. Haraesa 03.08.2021 r.,
B Oyx. Becenas, y HeGompImoro o. BaoByrika
— 05.08.2021 r. ¥ B AMaXTOHCKOM 3aJIhBE,
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y 0. Hemopaszymenust — 07-08.08.2021 . Bee
BBIIICYTIOMSIHYThIE JKCIEIUIIMOHHBIE HCCIIE-
JIOBaHMS OBLIM BBITIOJHEHBI IPU (PUHAHCOBOM
nognepxkke POOU B pamkax HAy4YHOTO IPO-
exta Ne 19-04-00285 A.

st hopMupOBaHUS TIPENICTABICHUA O CO-
BpPEMEHHOM pacnpoctpanenuud P. ochotensis
ObUIN UCIOJIB30BAaHbl COOCTBEHHBIE U JIUTEPA-
TypHBIE JIJaHHBIE O €€ HaxoxkaeHuu B OxoT-
CKOM Mope. JIONOTHUTEIBHO aBTOPBI U3YUHIIN
cOOpBl OXOTOMOPCKHX JaMHUHApHeBbIX B bo-
TaHndyeckoM uHcTUTyTe MM. B.JI. Komaposa
PAH (Cankr-Ilerepoypr, LE), CeBepo-Boc-
TOYHOM TOCYJapCTBEHHOM  YHUBEPCUTETE
(CBI'Y, r. Maranan) u repbapun TuxookeaH-
CKOT'O MHCTUTYTa PbIOHOTO XO3MHCTBA M OKea-
Horpaduu (TUHPO, r. Bnagusocrok). B co6-
CTBEHHOM BOJOPOCIEBOM KOJUIEKLMH ObUIN
MOBTOPHO H3y4eHbl 00pasibl P. ochotensis,
cobpannbie A.A. EmenbsiHoBoi u H.I'. Knou-
koBoi y o. IItuumii B aBrycte 2004 r. B 00-
1iel CIOKHOCTH aBTOPbHI HACTOALICH pabOTHI
npoaHanmu3upoBayin  Oonee 800 oOpasmoB
OXOTOMOPCKHX JIAMUHAPHEBBIX BOJOPOCIIEH,
B TOM uHciae okojo 130 pa3HOBO3PACTHBIX
npejcraButeneii P. ochotensis.

i aHanM3a JaHHBIX MO0 TEMITEPATyPHBIM
AHOMAJIMSAM CII0s

IMOBEPXHOCTHOT'O MOpA

(SST,°C), nmns paiioHOB, 00CIEIOBAHHBIX
B 2020 u 2021 rr., OBUIM HCIIOJB30BAHEI CBE-
nenus ¢ noprana National Centers for Envi-
ronmental information (https://www.ncdc.
noaa.gov/cag/) [NOAA, 2021]. Has mpo-
CTPaHCTBEHHOW BH3YaM3allMH U ITOCTPOCHHS
rpaMKOB, OTPAKAIOIIMX HX MEKIOJI0BbIC
KoJieOaHus1, MPUMEHSUIA KOMITBIOTEPHBIC TPO-
rpammbl Surfer 11.6.1159 (Golden Software)

u Prism 9.2.0 (GraphPad Software).
PE3YJBbTATBI U OBCYKJIEHHUE
VY nobGepexbs o. [Ttuumit P. ochotensis

ObUTa OOHapy)KeHa B JIMTOPAJIbHBIX BaHHAX,
B CyOJIMTOpaNbHOW KailiMe W Cpefu Ipei-
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¢dyromux cyonuTopaIbHbBIX BBIOPOCOB JIaMU-
HapueBbiX (puc. 1, A). Cpenu cobpaHHBIX 00-
pas3loB BCTPEYAIHCh MPEACTABUTEIN Pa3HbIX
BO3PACTHBIX TPYHNI: IOBEHWIBI, BOJOPOCIH
MIEPBOTO M BTOPOTro rojoB ku3Hu. [locnennne
OBUTH HalICHBI TOJBLKO B BEIOpocax. Bece oHm
MMEI XOPOILIO Pa3BUTHIE COPYCHI CIIOPAHTH-
eB (puc. 1, B). B nuropaisHoii 30He pacTyiue
BOJIOPOCITH BCTPEYAIUCH HA CKAJTUCTOM TPYHTE
U BaJlyHaX. MakcuMasbHas TUIOTHOCTh UX 3a-

30
(puc. 1, C). Bce cobpanHble 00pa3iibl UMEIH

pocieil  37ech  MpeBBIIAia K3/ M
okpyriyto nomomBy 0,3—-1,4 cMm B momnepeu-

HHKe. MakcumanbHas  JUIMHA  IJIACTUH
y MpeACTaBUTEIICH BTOPOTO To/ia KU3HU JI0C-
turana 175 cm. Crnenyer OTMETHTb, YTO IIO
JAaHHBIM JPYTUX aBTOPOB OHA HE MPEBBIIIAET
1 M [IlerpoB, Bozxkunckas, 1966] wiu 1,2 m
[KnoukoBa u np., 2009]. Cyns mo Hamum
naobmonenusiv, Phyllariella umeer coxatsrii
I0.E.

u B.b. Bo3xuHCcKkad B NPOUUTUPOBAHHOU BbI-

NepHod  Pa3MHOKEHHMSL. [letpos
e paboTe Mucaiy, YTO OH MPUXOIHUTCS y Hee
Ha KOHEIl aBrycra — ceHTs0pb. B Hammx c6o-
pax BcE BOJOpPOCIM BTOPOrO Troja XHU3HU
u 2% BoAOpOCIed EPBOro rojia XU3HU UMe-
JU CO3pEBIIME COPYCHl CIIOPAaHTHEB YKe
K 15 aBrycra [Knoukosa u 1p., 2020].

B Tayiickoii rybe enMHUYHBIE CTEPHUIIb-
Hele 0Opasusl P. ochotensis mepsoro rona
AKU3HU OBbLIIM COOpaHbl HA CKAJIMCTOM JUTOpA-
mu B Oyx. Becenasi, 1 TOJIbKO Ba CTEPHIIBHBIX
cioeBHIIa ObUIM OOHApPYXKEHBI B BBIOpOCAX
B Oyx. HaraeBa y moOepexbsi r. Maragana.
JMHa 3THX BOZOPOCIEH HE IIPEBBIIIAA
60 cMm. Ha nutopamu o. Henopasymenus co
CTOPOHBI, 0OpalIieHHoi k Oepery Oyx. Axma-
TOHCKasi, Mbl OOHApYXUJIM MOHOJOMHUHAHT-
ubie 3apocnu P. ochotensis (puc. 1, D u E).
OHu 3aHUMAaNU CPeTHUIM U HUKHUM TOPU30HTHI
JUTOPATIN U OBUIM MPEICTABIEHB! I0BEHWIAMH
W TEPBOrOJHMMH BojopocismMu (puc. 1, F).
Camble KpyIHBIE W3 HUX JocThraiud 1,2
ekl [I1OTHOCTE 3THX 3apocieit Oblia co-
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MIOCTaBUMa € TakoBOM y 0. IITuunii, a ux Max-
cHManbHas OuoMmacca mpeBbimana 4 Kr/m.
HNuTepecHo OTMETHTD, YTO B 3TOM paiioHE BCeE
BOJIOPOCTH OBUTH TaK)Xe CTEPUIIbHBIMU, U YTO
HEKOTOpBIE U3 HUX UMENHU He MOJOMIBY, a JO-
nacTHble pu3ounsl (puc. 1, G). YUacte oOpas-
OB SIBIISUIACH AMHUQPUTaMH Oypod BOIOPOCITH
Fucus distichus.

AHanu3 COOCTBEHHBIX M JIUTEPATYPHBIX
JaHHBIX IO pacmpoctpaHenuto P. ochotensis
B OxoTckoMm Mope (Tabi. 1) mo3BoJiseT roBo-
pPUTH O TOM, YTO OHA HMMEET pPa30pPBaHHBII
apean ¥ BeChbMa HEpaBHOMEPHYIO B IpeJesiax
CBOETO MPOU3PACTAHUS [IECHOTHYECKYIO POJIb.
Ha rore marepukoBoro mnobepexnps ee yka-
3piBany y lllaHTapckux OCTPOBOB U B pa3HbIX
palioHax Ha y4JacTKe MmoOepexkbs MbIC JIuTke
(3as1.  Exarepunsl) — Tyrypckuili 3anus
(puc. 2, A). Cesepuee Tyrypckoro 3anuBa
BIUIOTH 210 3ai. ¥Yauu (3ain. IllennxoBa) ona
HE OTMeYaJachb HH B  ITyOJUKaLUAX
B.b. Bozxwunckoni [1966], HO.E. Ilerposa
n B.b. Boszxunckoit [1966] u JLIL. Ilepe-
creHko [1996], HuU B Hay4HBIX OTYETaX CO-
tpynaukoB TUHPO. P. ochotensis ne Bctpe-
Jajach 37€Ch TaK)Ke COTPYAHHMKY MaranaH-
CKOTO0 WMHCTHTYTa pPBIOHOTO XO3fHCTBA U
okeanorpadpun (MaraganHUPO) M.H. be-
JIOMy BO BpeMs NMPOBEACHUS MM allbIOINPO-
MBICTIOBBIX HcclieioBannii B mepuoa 2001-—
2011 rr. (ycTHOE cooOIIeHuE).

Coopel Bomopocneii B Tayiickoil TyOe
B paszHoe BpeMms Benu corpyaHuku THHPO,
Wucturyra buonormn wmops JABO PAH,
MaraganHUPO u CBI'Y. B 2006, 2008
u 2016 rr. 376CH MPOBOANIA ANBrOGIIOPUCTH-
YEeCKUE MCCIEe0BaHUSl TaKXKe OJUH M3 aBTO-
poB Hacrosiued crtatbu. OAHAKO, HECMOTPS
Ha BBICOKMI YpPOBEHb HM3yYEHHOCTH ajbrog-
Jopsl atoro paiona [bensiii, 2013] u cnenu-
aNbHBINA ouck P. ochotensis B mpeapiaymne
TOJIBI, €€ 37I6Ch HUKTO HE BCTpEUal.
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Puc. 1. Phyllariella ochotensis B pasusix paiionax Oxorckoro mopsi: A — C — o. Iltuuwmii (3anagnas Kamuarka);
A — MecTo cbopa 00pasnoB; B — oOpaser; Broporo roxa sxu3Hu, coOpanusid 15.08.2020 1. co crIOpOHOCHO# TKa-
HbIO (0TMeueHa crpenkaMn); C — 0a3asbHast 4acTh I0BEHWIbHBIX Bogopociei. D — G — o. Henopasymenus (Tayii-
ckas ry6a); D — mecto cbopa obpasuos 08.08.2021 r.; E — nuropansusle 3apociu Buaa; F — oOpasusl nepBoro
roja xu3Hu; G — JIOMacTHBIC PU3OUIBI K XOPOIIO 3aMETHBIC KPUIITOCTOMBI (OTMEYEHBI CTPEIKaMH) Ha HOBEPXHO-
CTH IUIACTUHBI

Fig. 1. Phyllariella ochotensis from the Sea of Okhotsk: A — C — Ptichij Island (western Kamchatka); A — collec-
tion site of the studied specimens; B — 2nd year old plant collected on 15.08.2020 with a spore-bearing tissue
(marked with arrows); C — attachment of algae to the substrate with the discoidal holdfast. D — G — Nedora-
zumeniya Island (Taui Bay); D — collection site of the specimens collected on 08.08.2021; E — species beds in the
tidal zone; F — 1st year old plant; G — rhizoids and well-marked cryptostomes on the surface of the blade
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Haxoxnenue atoro Buaa B Tayiickoi ry-
0c B 2021 r. B KayecTBe JOMHHAHTA JIUTO-
paJbHOTO AJIBIOIEHO3a MOXKHO OOBSCHUTH
MIPOUCXOSIIMMH B TOCJIEHUE TOJIbI U3MEHE-
HUSAMH €€ THIPOJOTUYECKOTO  pekuMa.
AHanu3 JaHHBIX MO0 W3MEHEHHUIO YCpPETHEH-
HBIX MOKa3aTesied TeMIlepaTyphl MOBEPXHOCT-
HOTO CJIOSI BOJIBI 332 MIOJIb — aBTYCT B TIEPHO/T
1900-2020 rr. cBugeTenbCTBYeT 00 3TOM
(puc 2, B). B teuenune nocneanux 15 ner yc-
TOWYMBOE TIPEBBIIIICHUE CPEIHUX 3HAUYEHUU
TeMIrepaTypbl MMeeT MECTO B Pa3HbIX paii-
onax Oxorckoro Mmops (puc. 2, B u C).
[Ipu »toM y 0. HepopazymeHnus maxcumaib-
HEIE TIOJIOKUTENbHBIE anoMaand SST B 2018 1.
IIPEBBICWIN CpefHue 3a nociennue 120 ser
3HaueHust Juisl urong — asrycra Ha 1,34°C.

V o. IItiunii B 2016 r. oun mocturamu 1,77°C.

[ToBbIIeHNE TeMIepaTyphl 3a MOCIEAHNE
15 ner okazanoch AOCTATOYHBIM JJIsl pacLId-
penust apeana P. ochotensis, Bcemenus ee
B Tayiickyto ry0y u hopmMupoBaHHs TaM MO-
HOJOMUHAHTHBIX 3apocieil. OTMeTum, dYTO
MECTO €€ MaccoBOro mpouspactanus y o. He-
JIOpa3yMEeHHsl OTIMYAETCs TMOHIKEHHOH TH-
POIMHAMUKOW U TOBBIIICHHOW KOHIIEHTpAIIH-
€il OMOTEeHHBIX BEIECTB, U YTO HMMEHHO 3/1eCh
pacmpoCTpaHeH IPYroi y3KoapeaibHbId 0XO-
ToMopckuit suaemuk T. basicrassa [H. Kiou-
koBa, Kpymnora, 2004]. HaGironaemoe B Ha-
CTOsIIIee BpPEMS TOBBIMICHHUE TEMIIEPATYPhI
npuOpekHBIX BOJ OXOTCKOTO MOPS MOBIIEKIIO
3a co00if HE TOJBKO HM3MEHEHHE €€ PacHpo-
crpanenus P.ochotensis, Ho u deHonornye-
CKOT'0 pa3BUTHs, B YaCTHOCTH K OoJiee paHHEH
3aKJIa/IKe U CO3PEBAHUIO 300CTIOP.
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Puc. 2. Pacipoctpaneuue Phyllariella ochotensis B Oxorckom mMope (A) v faHHBIC M3MCHEHUH YCPEHEHHBIX MO~
Kazarenell Temreparypsl moBepxHoctHoro ciost Bogsl (SST, °C) 3a utons — aBryct y o. Henopasymenwms, Tayii-
ckas Ty6a (B), u o. ITtnuwmii, 3aragnas Kamuatka (C)

Fig. 2. Distribution of Phyllariella ochotensis in the Sea of Okhotsk (4) and sea surface temperature (SST, °C)

anomalies in July-August registered near Nedrozumeniaj Island in the Taui Bay (B) and Ptichij Island
on the western Kamchatka (C)
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10.E. ITetpoB u B.B. Bozxuuckas [1966],
HECMOTpS Ha BHEIIHee c¢xoacTBo P. ochotensis
¢ ceBepoarianThyeckum Bujgom Phyllaria
dermatodea (= Saccorhiza dermatodea, mopsi-
nok Tilopteridales), BxkmoYMIM OMHMCAHHBIN
uMH BuZ B nopsiaok Laminariales, cemeiictBo
Laminariaceae, Ha ocHOBaHWH OCOOEHHOCTEH
AHATOMHUYECKOTO CTPOCHUS. BaKHbIM TpH3HA-
KoM MopdoJorndeckoi opranuzamuu P. ocho-
tensis siBisieTcss HaTMYME Ha TOBEPXHOCTH €€
IUIACTHHBI KPUIITOCTOM. DTHM OHA OTJINYACTCS
OT BCEX W3BECTHBIX BO (ope MwupoBoro
OKeaHa TpejcTaBuUTeNed cemelictBa Lamina-
riaceae u OnM3Ka K MPEICTABUTEIISIM CEMEHCT-
Ba Alariaceae (ta6m. 2).

[To COBOKYIHOCTH NpPHBEICHHBIX B Ta0-
nune 2 TaKCOHOMHYECKHX MPH3HAKOB 00CYXK-
JIAEMBIil BHJ] UMEET CXOJICTBO C TPEICTABHTE-
miMu oboux cemeiicTB. HeynuBurensHo, 4TO
HEOIPEICJICHHOCTh €r0 CEeMEHCTBEHHOH TpH-
HAJUICKHOCTH BBIBIISICTCS TIPU aHAIM3E PadoT,
COZIEPYKAIMX TAKCOHOMHYCCKUE CITUCKH JIaMH-
HAPUEBBIX BOJOpOCIe. B myOnukanmsx ogHux
aBTOPOB P. ochotensis yKka3bIBaeTCs B COCTAaBE
cemeiictea Laminariaceae [Ilerpos, BozxuH-
ckasi, 1966; CenuBanosa u ap., 2007; Kioukosa
u gap., 2009; Bensni, 2013; Bolton, 2010].
B MexmyHapoHOW 0a3e JaHHBIX 1O BOIOPOC-

asm Algaebase.org [Guiry, Guiry, 2021] u pa-
oore T. Silberfeld ¢ coasropamu [Silberfeld
et al., 2014] ona npuBoauTCs O3 yKazaHUS Ce-
meiicta (Laminariales familia incertae sedis).
CoBpemeHHOE TIOHMMaHHEe oO0beMma ce-
MmeiictBa Arthrothamnaceae tpedOyer pasbsic-
HeHus (ta6u. 2). IlepBoHayanbHO 3TO ceMel-
ctBo Oblo ormcano O.E. ITerpoBeim [1974]
Ha OCHOBE Mop(osiornueckux npusHakos. OH
BKJIFOUMII B HEro TOJBKO omuH poja Arthro-
thamnus, oTiM4aBIIMIiCS OT BCEX APYTHX PO-
JIOB JIAMHHAPUEBBIX HEMOBTOPUMBIMU OCO-
OEHHOCTSIMHM (OPMHUPOBAHMSI PA3BETBICHHBIX
YEpEIIKOB M OTXOAAIIMX OT HUX IUIACTHH.
Ha ocHOBaHMH COBPEMEHHBIX MOJIEKYJISPHO-
(GUIOreHeTHYECKNX JAaHHBIX OO0BEM 3TOTO
cemelicTBa ObLT pacimupeH. B Hero mepesenu
npenacraButeseit apyrux poaos [Jackson et al.,
2017; Starko et al., 2019], npunIUIHAIEHO
orTiauyaromuxcs ot Arthrothamnus tumom
Mopdorenesa. IIpu sToM TUIIOBOM BHJI pona
A. kurilensis B wuccrnenoBaHHAX MIUTHPOBAH-
HBIX BBIIIE ABTOPOB OCTAJICS HEM3YYCHHBIM,
a JIMarHO3 CeMENCTBA — HCM3MCHEHHBIM. Y YH-
ThIBasi 3TH OOCTOSTENILCTBA, MPH CPABHCHHUU
P. ochotensis ¢ mpeacraBuTensIMU CeMeHCTBa
Arthrothamnaceae mbI paccmarpuBaiu €ro B
obwveme, onmcannoM FO.E. [letposeim [1974].

Tabnuna 2. CpaBHeHHE MOP(OJIOrHISCKUX IPU3HAKOB MPE/CTaBUTENCH pa3HbIX ceMeicTB mopsaka Laminariales

Table 2. Comparison of the morphological characters in the families from the order Laminariales

Phylla- | Aureophy- | Alaria- Agara- Arthrotham- Lamina- | Lesso-
XapakTepucTUKa . . . -
riella caceae ceae ceae naceae riaceae niaceae
EnuncrBennas
A - + + —/+ — — +/— _
OCHOBHAsl IUIaCTHHA
Copychl pasBHBaIOTCA + 3 + + + + .
Ha OCHOBHOM IJIACTUHE
Hanuune xpunroctom + — +/— - - - -
IIpocroit cTBOIMK*™ + + +/— + - + _
bazanpHbIi THCK + + — — — +/— _
Pacnpoctpanenue
B JaJIbHEBOCTOYHBIX + - + + + + -
Mopsix Poccun

* [ImactiHa 6€3 pa3pbIBOB, JOTIOJHHUTEIFHBIX BEIPOCTOB, pedep, MOBEPXHOCTh IMaakas 0e3 mepdoparmii. ** CTBommk
0e3 pa3pbIBOB, BETBIECHHM, IONOJHUTENIBLHBIX PH30MAOB M cropodmuioB. *** O6bem cemeiictea Arthrotha-
mnaceae npeacrasieH cornacHo O.E. Tlerposy [1974].

* Blade without split, branching, ribs, bullated surface or perforations. ** Stipe without split, branching, fimbriae or
sporophylls. *** VVolume of the family Arthrothamnaceae is considered according to Yu.E. Petrov [Petrov, 1974].
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3AK/IIOYEHHUE

[IpoBeneHHbIC HAMU HCCIICAOBAHHS MTOKA-
3bIBAIOT, YTO W3MEHEHHE KJIMMaTa OKa3bIBAaeT
3aMETHOE BO3/CHCTBHE Ha paclpeeseHne
BOJIOPOCIIEH W TIPUBOAWUT K HM3MEHEHHIO HX
apeasioB ¥ HEHOTUYECKOH ponu. DTO, B 4aCT-
HOCTH, HaOmoaaeTcsa B OXOTCKOM MODE.

[IIupokoe MCHONB30BaHUE B CUCTEMATH-
KE JIAMUHAPUEBBIX METOAOB MOJEKYISIPHON
(GWIOTEeHNH TO3BOJISIET TOYHEE OINPEICIUTh
oobeM posoB u BuaoB [Lane et al., 2006;
Bringloe et al., 2021], cemeiicTBeHHYIO MpH-
HA/JISKHOCTh, BBLACTSATH HOBBIE TAaKCOHBI
HajaBuaoBOro yposus [Kawai et al., 2013,
2017; Starko et al., 2019]. Bompoc o Takco-
HoMHueckoM monoxenun poxaa Phyllariella,
B YAaCTHOCTH €€ CEMEHCTBEHHAs MPHHAIJICHK-
HOCTB, TAK)KE JIOJDKCH OBITh PEIICH Ha OCHOBE
MOJIEKYJISIPHO-TEHETHYECKHIX HCCIIEeIOBAHUI.

Y4uThIBas TO, YTO PEIKHE U SHICMUYHbIE
BUJBI JIAMUHAPUEBBIX BOJOPOCIEH POCCHIA-
ckoro JlaneHero Bocroka ocrarorcs o0 cux
nop ciaabou3y4eHHOH rpynmnoil MakpoduToB,
UMCIOIMECST JaHHBIE O PacIpPOCTPAHCHUU
u pacnpenenennn P. ochotensis mossossror
pexomennoBath ee K BkIodeHHo B [UCN
Red List ¢ kareropueii «data deficienty (DD).
W COOTBETCTBEHHO PEKOMEHIOBATh K BKIIIO-
yeHuto B Kpacuyto kaury P® u B ciucku pe-
THOHAJIBHBIX NIepevHeil — XabapoBCKOro Kpasi,
Marananckoit o6nactu u Kamuarckoro kpasi.

BJAT'OJAPHOCTH

B npoBeaenun 3KcneIMIMOHHBIX HCCIe-
noBanuii B 2020 T. HEOLEHWMYIO IOMOIIb
B cOope MaTepuana oOKa3alu COTPYAHHUKH
AO «XaiiprozoBckuit PK3» u nuuHo aupek-
top 3aBoga C.C. 3anoponKui, 3a 4TO aBTOPHI
HACTOSAIIEH CTaThU BBIPAKAIOT UM CBOIO TITy-
OOKyI0 OJIarOapHOCTD.
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W CHOJIb30BAHUE TPU®TOPYKCYCHOM KUCJIOTHI B ALIETOJIM3E
IbIVIBHEBBIX 3EPEH ITPU MEJIMCCOINAJIMHOJIOTHYECKOM AHAJIN3E

I'onuapos b.1.", Creryp ILIT>?

! IenTp ruruens! u snuaemuosioruu B Kamuarckom kpae, 1. [lerponaBnoBck-Kamuarckuii, yi. Ps-
OmKoBCcKast, 22.

? Kamuatckuii ¢umnan THxookeaHckoro mHCTHTYTa reorpadun JJBO PAH, r. ITerpomnaBioBck-
Kamuarckuit, yn. [Taptuzanckas, 6.

3 Kamuatckmit Hay4HO-UCCJIEIOBATEILCKUM WHCTUTYT CEIBCKOTO XOo3siicTBa, Kamuarckuii kpaif,
EnuzoBckuii p-H, . CocHOBKa, yi. llenaTpanbHas, 4.

B pa60Te IMOoKa3aHa BO3MOXXHOCTb MCIIOJIb30BaHUsA TpH(bTOpchyCHOfI KHCJIOTBI BMECCTO HBIHE 3allpCIICHHOTO
aHruapuaa YKCyCHOI;'I KHCJIOTBI JIA IPOBEACHUA all€TOJIM3a MBUIBIEBBIX 3€PEH IMPHU MEJIUCCOITAIMHOJIOTHYC-
CKOM aHa/Iu3c€. KpOMe Ha3BaHHOI'O BCUICCTBA, B TCCThHI OBLIN BKIIFOYEHBI JICaAHasA YKCyCHas KUCJIOTa U 3TUJI-
aneTaT, KOTOPbIC HE MMO3BOJININ MTOJTYINUTH HCO6XOL[I/IMI>II71 Bd)(beKT.

KiaroueBble ciioBa: aleTOJIn3, MHTUHA IIbUIBIIEBOI'O 3€PHA, MEJTUCCOMATTMHOJIOTUYECKUM aHaJIn3, NbUIBICBEIC
3€pHa, TpI/I(I)TOpchyCHaﬂ KucjiorTa, YKcyCHLIfI AHTUOPUT.

USING TRIFLOUROACETIC ACID IN ACETOLYSIS OF POLLEN GRAINS
IN MELISSOPALYNOLOGICAL ANALYSIS

Goncharov B.1.!, Snegur P.P.>?

! Center of Hygiene and Epidemiology on Kamchatka Territory, Petropavlovsk-Kamchatsky, Rya-
bikivskaya Str. 22.

? Kamchatka Branch of Pacific Geographical Institute FED RAS, Petropavlovsk-Kamchatsky, Par-
tizanskaya Str. 6.

3 Kamchatka Research Institute of Agriculture, Sosnovka, Elizovsky District, Kamchatka Territory,
Centralnaya Str. 4.

The possibility of using the triflouroacitic acid for performance of pollen grains acetolysis in melissopalino-
logical analysis instead of currently prohibited acetic anhydrite was demonstrated in this investigation. Gla-
cial acetic acid and ethyllacetate were also used in testing without required effects.

Key words: acetolysis, intine layer of pollen grain, melissopalinological analysis, pollen grains, triflouroa-
cetic acid, acetic anhydrite.
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B mocnennee BpeMsi HEKOTOpBIE BEIIECT-
Ba, UCTIOJIb3yEMbIE B KJIACCHUECKHX METOINKAX
MOATOTOBKA OOpa3loB K aHalu3y, 3arperia-
IOTCSI K CBOOOJJTHOMY NMPUMEHEHHUIO, YTO BBI3BI-
BaeT 3aTPy/AHEHHS B HCCIIEHOBATENbCKOW pa-
6ote. B wacTHOCTH, aHTHIPHI YKCYCHOH KH-
CIIOTHI, TIPUMEHSEMBI B MAJIMHOJIOTHYECKOM
aHaJM3e, BKIIOYEH B CIMCOK 3alpeIleHHBIX
npekypcopoB [[loctanoBnenue..., 1998]. Ilo-
ATOMY JJIsl BO3MOYKHOCTH UCIIONIb30BaHUS JIaH-
HOTO METOJIa MOTpeOoBajICs MOI00p JAPYroro
MPUTOTHOTO XMMUYECKOTO COeTUHEHHS.

OpnHoit u3 cdep NpUMeHEHHs MaJHHOJIO-
TMYECKOTO aHajIM3a SIBJSIETCS MEIHCCOIAIH-
HOJIOTHS — MCCIIEJOBaHUE TBUIBLIEBOTO COCTA-
Ba Mea. [TockoIbKy crienupuIHOCTh Mea He
TOJIBKO KaK MPOAYKTa MUTaHHS, HO M KaK Jie-
4eOHOTO CpeJCTBa MPEABSBISET 0COOBIE Tpe-
OOBaHMS K €ro KayecTBY, HapsIy C OpPraHo-
JENTHYECKUMHA, OOMUMH  (HU3UKO-XUMHAYEC-
KUMH ¥ OHOXMMHYECKHMMH MOKa3aTeIsIMU
HEOOXOAMMO HMMETh JOCTOBEPHOE MpE/ICTaB-
JIECHHE O €ro mnpoucxoxaeHuu. lIputbLieBOM
aHaJIN3 MeJa TO3BOJISIET ONPEIEINTh, C KaKUX
pacTeHui muenbl MPUHOCWIN HekTap [Bryant,
Jones, 2001], a Taxxe 0003HAYUTH PETHOH, T/IE
ObUT MONMyYeH Mea, T. €. yKa3aTh ero reorpa-
¢uueckoe mpoucxoxaeHue [Maurizio, 1951].
B ycnoBusax Kamuatkm manHas npoOiema
BCTaeT OCOOEHHO OCTPO, T. K. (parmbcuduranms
KaM4aTCKOTO MeJa TPHUBO3HBIMU aHAIOTaMU
JMCKPEUTUPYET €ro HMCKIIOUMTEIbHOE Kade-
CTBO U MPEMATCTBYET AajbHEHIIIEMY Pa3BUTHIO
OTpACIH ITYEIOBOCTBA B PETHOHE.

B mponenypy MenucconainHOIOrHuecKo-
rO aHaJIM3a BXOJIUT HECKOJBKO ATAmoB: OTOOP
Mmarepuana (Men, B KOTOpOM OyIayT HCCIeno-
BaTHCS TBUIBIEBBIE 3€pHA), TOATOTOBKA MPOOBI
(IpUTOTOBIIEHHUE TIpETIapaTta U3 Meaa) U Orpe-
JIeTICHUEe Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO
COCTaBa TBUIbIEI B Tipenapare. K moaroroske
MpernapaToB MBUIBLIEBBIX 3€PEH CYIIECTBYET
JBa TOAXOJA: C TNPUMEHEHHEM aleToNn3a
u 6e3 Hero.
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0O060104Ka MBUTBLIEBOTO 3€pHA COCTOUT M3
JIBYX CJIOEB: 3K3UHBI (HAPYKHBIN CIIOI) U UH-
TUHBI (BHyTpeHHUH cioil) [Pynas, 2010; De-
noposa, 1959]. ['maBHBIM KOMIIOHEHTOM, W3
KOTOPOTO COCTOMT 3K3MHA, SIBJISETCS BEIECT-
BO CIIOPOTOJIJICHHH, Ojarojaps KOTOPOMY
HapyKHBI CJIOW MBUIBIIEBOTO 3€pHA HE pac-
TBOPSIETCA B KHUCJIOTaxX U IIEJIOYH, BBLACPKH-
BaeT HarpeB 110 100°C [KynpusiHoBa, Anemu-
Ha, 1978]. IHTMHA COCTOMT B OCHOBHOM W3
MEKTUHA W IEJUTI0N03bI U O0JIeTaeT BCE CO-
nepxxkumoe rametodura. OHa cmocoOHa pac-
TBOPATHCS B KUCIIOTaX U menodax. buaromaps
TOMY C TIOMOUIBIO alETOJIN3a MOXHO YaAa-
JSITh UHTUHY W3 MBUIBIIEBOTO 3€pHA, HO 3K3H-
HY B OCHOBHOM COXPaHSTh.

Merton aneronusa, HECMOTPsL Ha TO, YTO
HE TO3BOJISIET YYUTHIBATh IPH pPa3pyLICHUU
MHTHHBI HEKOTOpbIE MAJIMHOJOTUYECKUE ac-
nekTel [Ramalho, Kleinert-Giovannini, 1986;
Hesse, Waha, 1989], a takke mpensTcTByeT
OTIPEJICIIEHUIO B MeJIe TPUOKOBBIX JIEMEHTOB
U BoJIOpociei (B ciaydae paOOThI C MaJeBBIM
ME/IOM), JJaeT BO3MOXKHOCTh JIydIled BHU3ya-
JM3alUU CTPYKTYPHI MbUIBLIEBOTO 3€pHA, T. K.
COXpaHsIeTCS TOJBKO €ro BHEIIHAS CTEHKa
[Almeida-Muradian et al., 2020]. Kpome To-
ro, HOCKOJIBbKY 3HaYUTENIbHAs YaCTh OMUCAHUN
OBUTBIBI B TMAJWHOJIOTHYECKOH JUTEpaType
OCHOBAaHA Ha aleTOJU3UPOBAHHOM MaTepHa-
Jie, MpUMEeHEeHNEe JaHHOTO METOoa B PAJe CIIy-
gaeB MOXET ObITh HeoOXoauMbIM [Louveaux
etal., 1978].

Knaccuueckum MeTtosoM  mpoBeaeHUS
aleToIn3a SABJSETCS Croco0, pa3paboTaHHBIN
I'ynnapom Opamanom [Erdtman, 1969], npu
KOTOPOM PAacTBOPEHHUE IIEJUTIONO3bI B MHTHUHE
NPOMCXOJNT 3a CUET JEHCTBHUSA CMECH YKCYyC-
HOTO aHTUApHAa U cepHoM Kuciotel (9 :1).
Ho B Hacrosimee BpeMsi NpeiCTaBIseTCs 3a-
TPYAHUTEIBHBIM UCIOJIb30BaTh YKCYCHBIN aH-
THIIPUJ] B CBSA3H C TEM, YTO 3TO BELIECTBO OBLIO
UCKJIIOUEHO U3 paspsijia COeAMHEHH cBOOOI-
Horo jgocryna. Takum oOpa3oM, BO3HHKIIA HE-
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00X0AMMOCTh HAaWTHU JIpyTrue MOJAXOISIINE Be-
IIeCTBA, C IIOMOIIBIO KOTOPHIX BO3MOXHO
OCYILIECTBIICHHE AIIETOJIN3a MBUILLIEBBIX 3€PEH.

Jns  mpoBeleHUS TECTOB IBLIBIIEBHIC
3epHa OBUIM BBIZCNICHBI M3 MeEAa COTJIACHO
I'OCT 31769-2012 «Men. Meton omnpezeine-
HUSI YaCTOTHI BCTPEYAEMOCTH TBUIBIEBBIX 3€-
pen». g atoro HaBecky Mena maccou 10 r
3aJIMBaJIM TEIJIONW BOJOW B KonmuecTBe 20 MiL.
Men TmiaTeNbHO NEpEMEIIMBAIN 10 MOJIHOTO
pacTBopeHUs ocajka. B nanpHeiimem moiy-
YHUBILIHUICS PacTBOP LEHTPU(YTHPOBAIH B Te-
yenne 10 munyTt Ha yckopenuun B 1000 g
U Bojay jAekaHtupoBanu. [Ipouexypy mpoBo-
JWIIN HECKOJIbKO pa3. bmaromaps stomy u3
MeJa yhansercs NpPakTUYeCKd BeCh caxap,
KOTOpBIM CHJIBHO 3aTpyIHSET aleTosu3. 3a-
TEM OCAaJ0K IMPOMBIBAIN JICASHOW YKCYCHOM
KHUCJIOTOH, IEHTPpU(YTHPOBAIU U IEKAHTHPO-
BaJIM JIMITHIOKO KUJIKOCTD.

[Tocne Toro Kak MBUIBIEBHIE 3epHA OBLIH
MOJTyY€HBI, MIPUCTYIMIN COOCTBEHHO K OICH-
K€ TPHUTOTHOCTH HOBBIX BEIIECTB JUIS alleTO-
mm3a. BmecTto ykcycHoro aHruzmpuaa ObLau
WCTOJIb30BaHbl CIEYIOUINE BEUIECTBA: JIEs-

Has yKCyCHas KHMCIJIOTa, STUNIANeTaT U TpudTO-
pYKCycHast KUCIOTa. B mpoOupku ¢ ocagkom
U3 TBUIBLEBBIX 3epeH noOaBmsnock 0,5 mi
CMECH U3 HCIIBITYEMOTO BEIIECTBA M CEPHOU
kucnothl (9 : 1). [Ipobupku cTaBwIA B KUTIS-
IIyI0 BOJSHYIO OaHIO Ha 3 MHUHYTHI JIO MOSIB-
JIeHUs XapaKTEepHOTO0 TEMHO-Oyporo IBeTa,
nocJje 4ero ux neHrpudyruposanu. JinmHow0
JKUIKOCTD JCKaHTHPOBAIIU, OCaJ0K MPOMBIBA-
JY BOJOM Ui yNaJeHHs CMECH KHUCIOT (Tak
e TEHTPU(DYTUpOBAIM W JACKAHTUPOBAIIN).
Ha 3aBepmatomiem stamne ero npoMbIBajH Je-
JITHOW YKCYCHOW KHCJIOTOM HJisi yAaleHus
BOJBI, IIEHTpU(DYTrUpOBaIM, JEKAaHTHPOBAIN
Y BHOBB NOJIYYEHHBIN OCA/IOK NMEPEHOCHIN Ha
IPEIMETHOE CTEKIIO.

B pesynbrare nccienoBaHuil ObUIO BBISC-
HEHO (PHCYHOK), YTO MCIIOJIb30BaHUE JIelis-
HOM YKCYCHOM KHCJIOTBl HE IPOU3BOJUIIO
Hy)kHOTO d(hdekra. Habmomaercss HHU3Kas
CTETIeHb BBIX0JIa MHTHHBI U3 rameTodura, arm-
epTypHI
B mpemnapare, a uHOT1a 1ake HA MTOBEPXHOCTH

pasNuYMMbl  JIOBOJBHO  C€11a0o.
MBUIBLEBOTO 3€pHA, IPUCYTCTBYIOT HEPACTBO-

PUBHIMECA MCXAHUYCCKUE ITPUMCCH.

[TsuibIeBBIE 3epHA TTOCe 00pPaObOTKK CMEChIO C COAepIKaHueM: | — JIeSIHOW YKCYCHON KHCIIOThI;, 2 — 3THIIAleTaTa,;

3 —TpuUPTOPYKCYCHOM KHUCIOTHI

Pollen grains processed with mixture containing: / — glacial acetic acid; 2 — ethyllacetate; 3 — triflouroacetic acid
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O06paboTka MBUIBIIEBLIX 3€PEH dTHIAIE-
TaTOM TIO3BOJISIET Pa3iuvaTh KPYMHBIC amlmep-
Typsl. HoO MHTHHA TBUTBIIEBBIX 3€pEeH C MeJ-
KAMH TIOpaMH TIOYTH HE PAaCTBOPSAETCS M OC-

BHYTpH.
BEIIECTBA II03BOJIIET B OCHOBHOM OCBOOO-

TaeTcs Hcrnonbs3oBaHue  3TOro
TUTH MPOOBI OT OONBITUHCTBA MEXaHUIECKHIX
npuMecel U yAIUTh WHTHUHY W3 MBUIBIIEBBIX
3€pEH C KPYIMHBIMU anmnepTypaMu.

AT11eTONN3 MBUTBLIEBBIX 3€PEH C MTOMOIIBIO
TpUDTOPYKCYCHON KHUCIIOTHI IMO3BOJISET MOJ-
HOCTBIO PACTBOPUTH M BBIBECTH W3 HUX WHTHU-
HY W yBUAETh NPU MHUKPOCKOIHU TOTOBBIX
MpenapaToB Bce anmepTypbl. MexaHu4ecKue
MPUMECH TIPH TIOATOTOBKE 0O0pasia pacTBO-
pAIOTCS U HE MEMIaloT omnpenaeneHuto. [1buib-
LIEBbIE 3€pHA, HAXOJMSIIMECSs B IMpernapare,
CTAHOBSTCA TPUTOJHBIMUA JJII COOTBETCT-
BYIOILIEH UICHTU(DUKAITIH.

ITo maHHOM M3MEHEHHON METOIMKE ObLia
MoJTydeHa IieJiasi CepHsl MpernapaToB, KOTOPHIE
MOCTYKWJIM MaTepHAIOM U1 JaldbHEUIIEH
paboTHI TIO OMPE/ICIICHUI0 Ka4eCTBEHHOTO CO-
cTaBa Mena. Takum oOpa3oM, ISl areTosn3a
MBUIBIEBBIX 3€pPEH B MEIUCCOMATUHOIOTHYE-
CKOM aHaJlu3€ MPEACTAaBISETCS BO3MOMXHBIM
3aMEHHUTh KJIACCHYECKYI0O CMECh B BHUJIC aH-
TUApHUAA YKCYCHOM KUCTOTHI M CEPHOM KUCIO-
TBI Ha CMECh TPUPTOPYKCYCHOW KHUCIIOTHI
W CEpHOW KUCJIOTHI B TOM K€ MPOMOPIINH.
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CURRENT STOCK STATUS, ECOSYSTEM CONSIDERATIONS,
AND BYCATCH IN THE EASTERN BERING SEA POLLOCK FISHERY"

Estabrooks A.C. "2

'Pollock Conservation Cooperative, 4039 21% Ave W, Suite 400 Seattle, WA USA 98199
2 At-sea Processors Association, 4039 21 Ave W, Suite 400 Seattle, WA USA 98199

The walleye pollock fishery off the coast of Alaska accounts for roughly one third of the global pollock fish
production and is the largest fishery by volume in the United States and among one of the largest in the
world. The health and sustainability of those fishery resources is paramount, not only for the economic bene-
fits they provide, but also for global food security. This article describes the global market profile, current
stock status, some important ecosystem considerations, and recent bycatch issues in the pollock fishery that

occurs in the Eastern Bering Sea.

Key words: Alaska pollock, ecosystem, bycatch, Bering Sea.

Global Market Profile. Pollock or wal-
leye pollock is currently the largest single-
species fishery in the world, with all existing
stocks concentrated in the North Pacific
Ocean. Pollock are commercially harvested
by several countries, but the United States
(Alaska) and Russia are the two largest pro-
ducers by a wide margin. Pollock harvests in
Alaska are significant on a national scale, ac-
counting for 28 percent of total United States
commercial fishery landings in 2017. Alaskan

pollock accounted for 63 percent of Alaska’s
groundfish production volume and 57 percent
of the first wholesale value in 2017 (Table 1).
Alaskan pollock is processed into fillet, suri-
mi, roe, head/gut (H&G), fish meal, fish oil
and other products. Europe, Japan, and the
United States are the primary consumer mar-
kets for Alaska pollock. First wholesale value
of the Alaska pollock fishery was $1.4 billion
in 2017, with recent average pollock prices at
approximately $2,500 per ton (Fig. 1).

Table 1. Summary profile of Alaska pollock wholesale production and markets, 2017 [Fissel et al., 2021]

Value and Volume Key Products |Fillets |Surimi |Roe |Meal |Other
Firet Wholesale Producttion (mt) 604,426 |Pct. of Value |33% 41% 8% 7% 11%
Pct. of Global Pollock Harvest 45%
First Wholesale Value ($Smillions) $1,438

Key Markets |Japan |Europe |US Korea |China
Pct. of 1% Sales | 18% 24% 23% [17% 14%

Pct. Change in Value from 2013-2017 |3.2% YoY Chahge |[13% —6% 9% [-14% |16%
Pct. of Alaska Groundfish Value 57% Competing Species: Rusian Pollock, hake, hoki, tropical su-
rimi, & cod

" Mamepuansr  munu-cumnosuyma «Jenv munmas» & pamrax XII Hayuonanvnoii (6cepoccuiickori) Hayuno-
npaxkmudeckol kongepenyuu «IIpupoousie pecypcnl, ux cospemMeHHoe COCMOsIHUe, OXPAHA, NPOMbICI080E U MeX-
Huueckoe ucnonvzosanuey (28—29 anpens 2021 2., e. Ilemponasnosck-Kamuamckuii) (Proceedings of the mini-
symposium “Pollock Day” in the framework of the XII National (All-Russian) scientific-practical conference
“Natural resources, their current state, protection, commercial and technical use" (April 28-29, 2021, Petropav-
lovsk-Kamchatsky))
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Fig. 1. First wholesale volume and value for Alaska pollock, 2008-2017 [Fissel et al., 2021].

Globally, 9.7 million metric tons of white-
fish were harvested in 2016, with walleye pol-
lock being the largest component of this group
at 3.5 million metric tons. Alaska harvests of
pollock account for approximately 45% of the
total global production (Table 1). While the
predominant product form is fillets, surimi pro-
duction is also a critically important pollock
product. Roe, fish meal, fish oil, and other ancil-
lary products are also produced in significant
volumes from these wild caught fish species.
Overall, Alaska produces a fraction of the glob-
al whitefish production and is thus highly im-
pacted by global macroeconomic trends, trade
policies, and competing whitefish supply.
In terms of supply, Russia (cod/pollock/flatfish),
China (tilapia), Norway (cod), Japan (pol-
lock/cod), New Zea land (hoki), and Vietnam
(pangasius) are the biggest competitors for
Alaska’s high-volume whitefish species.

Current Stock Status. There are three
primary pollock stocks in the Northeast Pacific
Ocean: Gulf of Alaska, Aleutian Islands, and
Eastern Bering Sea. The largest and most pro-
ductive fishery occurs in the Eastern Bering
Sea (EBS). There has been no directed pollock
fishing in the Aleutian Islands for nearly a dec-
ade, as well as no directed fishing on a smaller
Bogoslof Island pollock stock. Total catches of
pollock in the EBS have averaged approx-
imately 1.25 million metric tons. There are two
primary fishing seasons, the ‘A’ season which
begins on January 20", and runs through ap-
proximately April. The ‘B’ season opens June
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10™ and closes by regulation on November 1.
Historically, the majority of catches in the A
season have occurred in the southeastern Ber-
ing Sea (southeast of 170 degrees West). The
B season spatial distribution of catches has va-
ried, however, due to regulatory constraints,
catcher processor vessels are not allowed to
fish in the Southeastern Bering Sea during the
B season. Most of the catch of pollock still oc-
curs in the Unimak Pass area, however, a sig-
nificant proportion of the catch in the B season
has occurred close to the Russian border, par-
ticularly in the last two years (2019-2020).

The EBS pollock stock is currently de-
clining from a very large stock size that
peaked in 2017 at more than 13 million metric
tons (mmt) of total estimated age 3+ biomass
[lanelli et al., 2020]. This was due in large
part to the well above average recruitment
of the 2012 and 2013 year classes. The stock
is projected to continue to decline into 2022
even in the absence of fishing. Currently
the female spawning biomass is estimated
at 2.6 mmt while the B, (biomass at which
maximum sustainable yield is achieved)
is currently estimated at 2.257 mmt [lanelli
et al., 2020]. In other words, the current stock
size is slightly above the target reference lev-
el. Unique to the Bering Sea and Aleutian Isl-
ands (BSAI) fishery management plan is the
existence of an Optimum Yield (OY) cap on
all groundfish harvests in the BSAI, which
limits all catches to 2.0 mmt. The maximum
Acceptable Biological Catch (ABC) of pol-



Pazaea II

BMOAOIMYECKVE HAYKI

lock in 2021 was 2.3 mmt, and it is often
the case that the ABC for pollock exceeds the
overall 2.0 mmt OY limit. The OY cap there-
fore acts as a large buffer for ecosystem un-
certainty and often results in the pollock stock
being fished well below what is estimated
to achieve maximum sustainable yield (the
fishery does not control the stock).

The fishing conditions in the EBS pollock
fishery are shown in Fig. 2. Catch Per Unit
Effort (CPUE) (tons/hour) has been very high
during the A season winter fishery in the past
few years. Pollock have been more tightly
aggregated than in any of the last few dec-
ades. In stark contrast, the B season summer
fishery has seen the exact opposite trend, with
2019 and 2020 experiencing very dispersed
pollock across the EBS shelf resulting in ex-
tremely poor CPUE. The nominal CPUE in
the 2020 B season was at a record low, while
the nominal CPUE in the 2019 A season was
the highest on record.

A-season pollock
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Fig. 2. EBS pollock fishery fishing conditions by
season [lanelli et al., 2020].
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Ecosystem Considerations. Cold pool
extent is one of the key ecosystem metrics in
the Eastern Bering Sea. It is defined as the
area of the Bering Sea with bottom tempera-
tures less than 2 degrees Celsius and is caused
when sea ice melts and sinks to the bottom.
The cold pool is important to the health of the
Bering Sea ecosystem because of the oscillat-
ing control hypothesis. As sea ice melts in the
spring it releases fresh water and nutrients
(particularly ice algae) into the ocean, seeding
phytoplankton blooms that serve as the base
of food webs. The phytoplankton blooms then
feed an abundance of lipid-rich zooplankton
(euphausiids) which are the primary prey for
juvenile pollock. In years with greater lipid-
rich zooplankton abundance, pollock are able
to grow faster and add fatty tissues to improve
overwinter survival, particularly among Age-
0 and Age-1 pollock. The record low sea ice
extent in 2018 and 2019 resulted in the smal-
lest cold pools ever recorded. The 2020 sea
ice extent was near normal, however, there is
no information on the cold pool extent from
the summer of 2020.

During the winter of 2019-2020 there was
residual warmth which delayed freeze-up into
winter. There was extreme cooling in late win-
ter resulting in a rapid build-up of sea ice. The
ice extent exceeded the long-term median level
in February and March, then southerly winds in
spring promoted the rapid ice retreat (see blue
line Fig. 3). During the winters of 2017-2018
and 2018-2019, similarly anomalous southwest
winds prevented the formation of sea ice in the
Bering Sea (Fig. 3). Typically winds must blow
from the northeast and off the Alaska continent
to allow for significant ice build up.

A comprehensive ecosystem status report
is compiled annually for the scientific bodies
that manage the fisheries off Alaska. It con-
tains a variety of information, but none more
important than seabird ecology observations.
Seabirds serve as broader ecosystem indica-
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tors that are important to fisheries managers.
Reproductive success of seabirds reflects feed-
ing conditions in the environment and mortali-
ty events indicate broader ecosystem concerns
such as changes in prey abundance, distribu-
tion, or nutritional quality, as well as harmful
algal bloom events. In 2020, over 330 seabird
carcasses were reported from the Bering Sea,
with most reported from the Bering Strait re-
gion. The cause of death for nearly all birds
submitted for examination was emaciation.
Most of the bird mortalities recorded in the
Northern Bering Sea were fish-eating species.
While further south around the Pribilof Islands,
planktivorous species have been declining. The
warmer water temperatures from 2014-2019
have clearly caused declines in Least Auklets
and Parakeet Auklets, with a complete lack of
Parakeet Auklet observations on St. Paul Isl-
and in 2020. Parakeet Auklet populations have
been estimated as high as 30,000 birds and
have historically been the most abundant auk-
let species since the 1970’s.

Bering Sea Daily Ice Extent
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Fig. 3. Daily Bering Sea ice extent 1978-1979 to
2019-2020 (Siddon ed., 2020).

Bycatch. In the federally managed Ber-
ing Sea groundfish fisheries, there are a series
of Prohibited Species Catch (PSC) limits.
PSC species consist of herring, salmon, crab
and halibut and are prohibited from retention
and sale by regulation primarily because these
species are not federally managed and have
directed fisheries that are managed outside of
the fishery management plan for the federal
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groundfish fisheries which include (pollock,
Pacific cod, yellowfin sole, atka mackerel,
rockfish, etc.). Each prohibited species catch
limit triggers various regulatory controls with
respect to the pollock fishery. The regulatory
actions include: spatio-temporal closed areas
(herring and crab), and hard cap catch limits
(Chinook With the
changes that have already been observed, and

salmon). ecosystem
species distributions and stock productivity
changing; “bycatch problems” for the EBS
pollock fishery have only increased. Stocks
such as sablefish and herring, have had recent
historic recruitment events, which has resulted
in increased bycatch of those species in the
directed pollock fishery (Fig. 4.). For exam-
ple, in the 2020 A season, herring bycatch
occurred in areas and at levels never seen be-
fore, while the pollock fishery footprint and
timing remained relatively unchanged over
previous years. Species such as Pacific cod,
Chinook salmon and crab have subsequently
seen recent low productivity and are in low
abundance. When Chinook are determined to
be in low abundance as they were for the
2021 fishing year, hard cap PSC limits get
reduced from 60,000 fish to 45,000 fish for
the entire pollock fishery.

Herring CPUE (by weight)
GO3G

— o~
Year

Sablefish CPUE (by weight)

Fig. 4. Historical herring and sablefish Catch Per
Unit Effort (CPUE) in the EBS pollock fishery [Ia-
nelli et al., 2020]

No PSC species is more important to
avoid and conserve than the iconic Chinook
salmon. It is important for native western
Alaskans as a key subsistence food source. In
addition, the summer in river harvests of Chi-
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nook have strong cultural and family tradi-
An adult
(AEQ) analysis periodically estimates the to-

tional significance. equivalent
tal mortality impact on future run strength of
specific salmon stocks in western Alaska.
These AEQ analyses have shown that on av-
erage the pollock fishery bycatch of Chinook
salmon has on average a 2-2.5% impact on
specific natal stocks of salmon, yet any by-
catch of Chinook salmon is too much. Despite
the conservation impacts due to bycatch being
minimal, there remains enormous political
pressure for pollock fishermen to reduce by-
catch even lower. The fleet has developed so-
phisticated performance standards and incen-
tive plans that force individual vessel opera-
tors to avoid Chinook salmon at all levels of
abundance. In addition, all catcher processor
vessels are monitored by two federal observ-
ers, and vessels are required to have cameras
that extend from the live tanks to the observer
station which are also monitored and audited.
A designated salmon storage bin is also pro-
vided by the vessel, whereby all Chinook
salmon are directly accounted for by observ-
ers in a complete census of the catch.

The pollock fishing fleets utilize a sophis-
ticated “rolling hot spot” program to avoid
Chinook salmon. Each vessel’s bycatch rates
are monitored on a weekly basis, as well as
the pollock fishery wide bycatch rates of Chi-
nook salmon. In areas where Chinook bycatch

1a A" wirg

Tow direction
-—

has been high during the previous week, a
closure area may be put in place and vessels
that exceed a predetermined bycatch rate are
therefore prohibited from fishing in that area
for an entire week (Fig. 5).

Map of hycatch avoidance areas:

Chinosk byeatch avoldance area for the offshore sectors
affectivafrom 1800 hrs on 33018 to 1800 his an 4618

Fig. 5. Example of a Chinook salmon “rolling hot
spot” bycatch avoidance area for the EBS pollock
fishery (Seastate, Inc.)

The pollock fishery in the EBS continues
to find ways to innovate to reduce all forms of
bycatch further. The fleet has contracted with
private companies to develop salmon lights
and cameras that are placed in the net around
the salmon excluder devices to attract salmon
out of the net. All vessels have been outfitted
with LED salmon lights of both warm and
cool colors. The use of a passive salmon ex-
cluder device is required by regulation to be
used during all pollock trawls (Fig. 6).

Farward

Codend I

Aft

Fig. 6. Schematic diagram of a Winston “2-hole” salmon excluder device with accompanying Simrad FX 80 live

feed camera setup
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Salmon excluder development is ongoing
and new designs are being created and tested
every year. Vessels have also been equipped
with deploy and retrieve underwater cameras
to monitor the excluder effectiveness. A major-
ity of catcher processor vessels have upgraded
to a live-feed camera system developed
through Simrad/Kongsberg (Fig. 7).

Fig. 7. Simrad FX-80 live feed camera system with
Chinook salmon among pollock

This technology allows skippers to haul
back if they should encounter any large
quantities of unwanted bycatch species as
viewed through the live camera in the net.
Currently pollock fishermen in the Bering
Sea are also participating in an ongoing re-
search project to develop a salmon excluder
device that can actively exclude bycaught
species from the net. Using the power hub
of the Simrad FX 80, development of active
net escape panels is underway, which will

allow exclusion of unwanted bycatch during
the course of a trawl.
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THE ECONOMIC VALUE OF ALASKA SPORT FISHERIES®

Knapp G.P.

University of Alaska Anchorage, Alaska, Anchorage, 3211 Providence Drive, Anchorage, Alaska
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Alaska sport fisheries create significant economic value. A 2007 study found that about 475 thousand sport
fishermen fished in Alaska on a total about 2.5 million sport-fishing days. They spent about $1.3 billion in
Alaska for sport fishing-related purchases. That spending created about $1.6 billion in output value, $550
million in income, and about 16,000 jobs. These economic impacts were particularly important for coastal
communities in regions of Alaska where salmon and halibut are abundant. Alaska sport fisheries demon-
strate that the economic potential of sport fisheries in northern regions is very large — if sport fishery re-
sources are protected, allocation conflicts with other fisheries are resolved, and sport fishing infrastructure

and services are developed and maintained.

Key words: Alaska, sport fishing, economic value, fisheries management.

Introduction. Alaska sport fisheries create
significant economic value. A 2007 study
[Souhwick Associates] found that about 475
thousand sport fishermen fished in Alaska on a
total about 2.5 million sport-fishing days. They
spent about $1.3 billion in Alaska for sport fish-
ing-related purchases. That spending created
about $1.6 billion in output value, $550 million
in income, and about 16,000 jobs. These eco-
nomic impacts were particularly important for
coastal communities in regions of Alaska
where salmon and halibut are abundant.

Overview of Alaska sport fisheries. Sport
fishing is one of four legal types of Alaska fi-
sheries (Table 1). Alaska also has world-scale
commercial fisheries, as well as “subsistence”
and““personal use” fisheries which allow rural
and urban residents to catch large numbers of
fish for their personal consumption. Sport fish-
ing differs significantly from the other types

it “produces” not only fish but also recreation.
For some of the most economically important
kinds of sport fishing, the recreation is far
more important to the fishermen than the fish.
In the extreme case of ‘“catch-and-release”
fishing, the product is only recreation.

Alaska has many kinds of sport fisheries.
Of the estimated 2.4 million fish harvested
in Alaska sport fisheries in 2019, the most
economically important species included
sockeye salmon (29%), coho salmon (22%),
halibut (15%), rockfish (14%), chinook sal-
mon (3.4%), and rainbow trout (1.4%). Sport
fisheries vary not only by species but also by
where fishing occurs (from shore, from boats
in rivers, from boats at sea), transportation
access to fishing sites (by road, boat or air),
participants (Alaska residents and non-
residents), and fishermen’s objectives(relative
importance of fish vs. recreation).

: Mamepuaner munu-cumnozuyma «env munmasny 6 pamxax Xl HayuonaneHou (8cepoccutickoil) HayuHo-
npaxkmudeckol kongepenyuu «IIpupoousie pecypcnl, ux cospemMeHHoe COCMOsIHUe, OXPAHA, NPOMbICI080E U MeX-
Huueckoe ucnonvzosanuey (28—29 anpens 2021 2., e. Ilemponasnosck-Kamuamckuii) (Proceedings of the mini-
symposium “Pollock Day” in the framework of the XII National (All-Russian) scientific-practical conference
“Natural resources, their current state, protection, commercial and technical use"” (April 28-29, 2021, Petropav-
lovsk-Kamchatsky)).
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Table 2 provides four examples of
Alaska sport fisheries which illustrate the
diversity in the types of fishing experience,
who participates, and what they spend.
Stream-bank salmon fishing is the most
common kind of sport fishing in which
Alaska residents participate, but generates
relatively little spending, income, or em-
ployment per day of fishing. In contrast, non-
resident tourists spend hundreds of millions
of dollars to participate other fisheries, gene-
rating significant income and employment in
guiding, transportation, and lodging.

Management authority for Alaska fishe-
ries is divided between the state and federal
governments, which have distinct but some-

what parallel fisheries management processes.
The state government manages fisheries in
rivers and lakes as well as in marine waters
less than 3 miles offshore, including salmon,
herring and freshwater species. The federal
government manages fisheries between 3 and
200 miles offshore, including pollock, Pacific
cod, most crab, halibut and other marine spe-
cies. Thus, the state government has manage-
ment authority for most sport fisheries except
for halibut. The Alaska Board of Fisheries,
with seven members appointed by the gover-
nor subject to approval by the legislature, has
authority over fisheries policies, which are
implemented by the Alaska Department of
Fish and Game.

Table 1. Comparison of Four Legal Types of Alaska Fisheries

Fishery type “Products” Gear Types Participants
Sport Fish for personal consumption Rod and reel Residents, Non-Residents
Recreation
Subsistence Fish for personal consumption Nets Rural Residents
Personal Use Fish for personal consumption Nets Urban Residents
Commercial Fish for sale Nets, Troll Residents, Non-Residents

Table 2. Four Examples of Alaska Sport Fishing

Stream-bank salmon fishing

Participants: Mostly Alaska residents
Objectives: Fish and recreation
Services purchased: None
Cost per fishing day: Low or zero

Marine charter-boat halibut fishing

Participants: Residents and Non-Residents
Objectives: Fish and recreation

Services purchased: Guided fishing
Cost per fishing day: ~ $300

Guided river-boat chinook salmon fishi

Participants: Mostly Non-Residents
Objectives: Mostly recreation
Services purchased: Guided fishing
Cost per fishing day: ~ $300

Wilderness lodge rainbow trout fishing

Participants: Mostly Non-Residents
Objectives: Mostly recreation
Services purchased.:
Lodging, transport, guiding
Cost per fishing day: ~$1300

Note. Pictures and costs per day are from websites of companies selling fishing experiences.
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Sport fishermen are required to hold sport
fishing licenses. Except for chinook salmon,
licenses are not quotas: the cost is the same
regardless of how many fish one catches. Li-
censes are very cheap for residents ($20/year
for adults in 2021 and free for residents young-
er than 15 or older than 60), and considerably
more expensive for non-residents ($15 per day,
$45/week, or $100/year) [Alaska Department
of Fish and Game “Fishing and Hunting Li-
cense Pricing”], Although the state could make
more money by charging higher prices for fish-
ing licenses, the management goal is not to
make money, but to make fishing cheap for
residents, and cheap enough for non-residents
so that business can make money selling guid-
ing services and sport fishing opportunities
will attract tourists to Alaska. The state rece-
ives significant funding for sport fisheries
management from a federal tax on sales of
sport fishing equipment.

How Alaska fisheries are managed — par-
ticularly the allocation of fish between sport
fisheries and other types of fisheries (com-
mercial, personal use and subsistence) — di-
rectly affects the economic value of fisheries
and who benefits from them. As a result, there
are long-running political disputes over allo-
cation between sport fishermen (and the busi-
nesses which depend upon sport fishing) and
participants in other types of fisheries, which
are frequently debated in contentious meet-
ings of the Alaska Board of Fisheries. These
allocation disputes are particularly intense for

sockeye salmon, chinook salmon and halibut,
which are of major importance for both sport
and commercial fisheries.

The economic value of Alaska sport fi-
sheries. It is relatively easy to measure the
scale of Alaska sport fisheries from annual
sales of sport fishing licenses and annual sur-
veys of Alaska sport fishermen about where
they fished and how many fish they harvested
(Table 3). It is clear that sport fishing is im-
portant to both Alaska residents and tourists
and that it occurs on a large scale.

But it is challenging to measure or quan-
tify the economic value of Alaska sport fi-
sheries. We can’t estimate the value of sport
fisheries by multiplying fish harvests by an
average price, as we can with commercial
fisheries, because there is no market price for
sport fishing. License prices not a market
price but only a nominal fee. Sport fisheries
produce not only fish but also recreation,
which is not necessarily proportional to fish
harvests and which may be extremely high
per fish caught, and may far exceed the value
of the fish as food. To address these chal-
lenges, economists have devised sophisti-
cated methodologies, requiring detailed sur-
veys of fishermen, to estimate how much
fishermen would be willing to pay if for
sport fishing if they had to pay a market
price. But these surveys are expensive and
the resulting estimated values are subject to a
wide range of confidence and not necessarily
trusted by policy makers or the public.

Table 3. Selected measures of participation and harvest in Alaska sport fisheries, 2019

Residents Non-residents Total
Sport fishing licenses purchased 161,186 306,322 467,508
Number of anglers who fished 194,597 260,785 455,382
Number of days fished 1,130,582 944,849 2,075,431
Sockeye salmon harvests 290,233 406,183 696,416
Halibut harvests 117,735 234,044 351,779

Note. Data for sport fishing license purchases are from Alaska Department of Fish and Game “License Statistics.”
Data for sport fishing participation and catches were provided in a personal email communication on April 7,
2021 from William Romberg of the Alaska Department of Fish and Game Division of Sport Fish.
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It is somewhat easier to estimate the eco-
nomic contributions of sport fisheries: how
much output value, income and employment is
created by spending of sport fishermen. The
most recent comprehensive study of the eco-
nomic contributions of Alaska sport fishing was
done in 2007 [Southwick Associates]. Based on
surveys of fishermen, the study estimated how
much resident and non-resident fishermen spent
per day of fishing. The study estimated total
spending by sport fishermen by multiplying
spending per day by estimates of total fishing
days, and used economic models to estimate the
total output value, income, and employment
created by this spending (Table 4).

Spending varied widely for different kinds
of sport fishing. Residents fishing without guides
spent the least amount per day — an average of
about $163, while non-residents fishing with
guides spent the most per day — an average of
almost $800. Only about 42% of the spending
was specifically for expenses related to fish-
ing trips. Almost as much was for fishing-related
equipment, such as boats and gear. Thus, sport
fishing creates jobs and income not only for
guides and lodge operators but also for manufac-
turers and sellers of fishing-related equipment.

Maximizing the economic potential of
sport fisheries. Alaska sport fisheries demon-
strate that the economic potential of sport fishe-
ries in places like Alaska and similar northern

regions — including Kamchatka — is very large.
But several conditions must be met to fully real-
ize this economic potential:

— Sport fishery resources must be pro-
tected from over-fishing.

— The surrounding environment must be
protected from environmental damage, not
only to protect fishery resources but also pro-
tect the quality of the sport fishing recreation-
al experience.

— Allocation conflicts between sport fi-
sheries and non-sport fisheries must be re-
solved. To the extent that there is short-term or
longer-term uncertainty about how much, when
and where sport fishermen are allowed to fish,
fewer tourists will come to fish and there will be
less investment in sport fishing businesses, in-
frastructure and marketing.

— Infrastructure and services must be de-
veloped and maintained so that fishermen can
get to where they wish to fish and can enjoy the
time they spend there. This includes transporta-
tion to fishing areas, access to fishing sites,
lodging, and guiding services at quality levels
meeting international competitive standards.

— Significant and effective domestic and
international marketing is needed to attract sport
fishing tourists and understand and meet their
needs. It isn’t enough to have the best fishing in
the world. The people who would enjoy it — and
would pay for it — have to know about it.

Table 4. Estimated Economic Contributions of Alaska Sport Fishing, 2007

Resident anglers | Non-resident anglers All anglers
Angler participation | Licensed anglers 190,644 284,890 475,534
Days fished 1,459,380 1,080,438 2,539,818
Spending per angler | Licenses and fees (per day) $4.54 $15.31 $9.12
Trip-related (per day) $150.63 $321.50 $223.32
Packages* (per day) $127.28 $54.15
Fishing equipment (annual) $2274.88 $145.27 $999.04
Real estate™* (annual) $383.64 $385.05 $384.49
Total spending $733,289,349 $652,498,723 | $1,385,788,072
Direct economic Income provided $146,134,921 $208,000,960 $354,135,881
contributions Jobs supported 4,531 6,549 11,080
Total economic Income provided $223,373,937 $321,882,151 $545,256,088
contributions*** Jobs supported 6,442 9,437 15,879

*Travel packages purchased by nonresidents prior to traveling to Alaska.

**Construction and repair of property purchased for sport fishing use.
***Includes multiplier effects.
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TIIPABUJIA HATIPABJEHUSA, PEHEH3UPOBAHUS U OITYBJIMKOBAHWSA PYKOIIUCEM,
MPEJICTABJIEHHBIX B HAYYHBIN )KYPHAJI «<BECTHUK KAMYATITY»

Kypnan «Bectauk Kamuatl TY» BeimyckaeTcs deTbipe pa3a B TOA U MyONHKYET pe3ylbTaThl Ha-
YUHBIX UCCIICIOBAaHUH 110 HAIIPABJICHUSIM:
05.11.00 — npuGopocTpoeHue, METPOJIOTUsI U MHPOPMAIIMOHHO-U3MEePHUTETbHbIE PHOOPLI U
CHCTEMBI:
05.11.01 — ITpubops! 1 METOABI U3MEPEHHH (TI0 BHIAaM W3MEPEHHIT) (TEXHUUECKUE HAYKN);
05.11.13 — Ipubopsl 1 METOIBI KOHTPOJIS IPUPOAHON CPEIbl, BEUIECTB, MATEPUATIOB U H3/1e-
T (TEXHHYECKHUE HAYKH);
05.11.16 — MudopmMaunoHHO-U3MEPUTEbHBIE U YIPABIAIONME CHUCTEMBI (II0 OTpacisM)
(pu3nko-MaTeMaTHUECKUE HAYKH).
05.18.00 — TexHO/10THSI TPOAOBOJILCTBEHHBIX TPOAYKTOB:
05.18.04 — TexHonOrNsi MACHBIX, MOJIOYHBIX M PBIOHBIX MPOAYKTOB M XOJIOIWILHBIX TPOH3-
BOJICTB (TEXHUYECKHE HAYKH);
05.18.07 — buoTexHONIOrHS MHIIEBBIX MPOAYKTOB W OHOJOTMYECKUX AKTHBHBIX BEIIECTB
(TexHUYeCKHE HAYKH);
05.18.17 — IIpoMBbIIIECHHOE PHIOOIOBCTBO (TEXHUYECKHUE HAYKH).
03.02.00 — o6mast 6uoJiorus:
03.02.08 — Dxonorus (buonorudeckue HayKH);
03.02.04 — 3oomorus (6uonornuecKre HayKn);
03.02.10 — I'mapoOuomnorus (6MoIOTrHIECKre HAYKH);
03.02.14 — buonorudeckue pecypcs! (ONOIOrHIecKre HayKH).
B pamkax oOmux HarpaBIeHHH MPEIITOYTEHUS OTAASTCS CIEAYIOINM IPODUIIIM:
— HAay4YHO-MH(POPMAIIMOHHOE 00ECHeYCHNE PA3BUTHA TEXHHYECKUX CHCTEM, KOHTPOJIS TPHUPOIHON
Cpellbl ¥ UCTIONIb30BaHMS IIPUPOIHBIX PECYPCOB;
— aKBaKyJbTypa M OXpaHa BOIAHBIX OMOJIOTUYECKHX PECYPCOB M CPeIbl MX OOMTaHMS, BO3JCHCTBHE
TPUPOHBIX M aHTPOIIOTEHHBIX (PAKTOPOB HA COCTOSTHUE BOIHBIX AKOCHCTEM;
— MMUILEBBIE TEXHOJIOTHU M phIOONIepepadaThIBaroast TEXHUKA.
Pepmakiust octasisier 3a co00i MPaBoO OTKIIOHSTH CTAaThU, HE COOTBETCTBYIOIINE MPODUITIO KypHAIa

B xypHaie medararoTcsi pe3ysbTaThl, paHee He OIyOJIMKOBAaHHBIC M HE Npe/JIHa3HAYeHHbIE K OIHO-
BPEMEHHOH ITyOJIMKAINY B IPYTUX H3JaHUSX.

Pabora nomKkHa COOTBETCTBOBATh YKa3aHHBIM BHINIE HAINPaBICHHSAM, 00JaJaTh HECOMHEHHOW HO-
BU3HOI, IMETh TEOPETHYECKYIO U TPAKTUYECKYI0 3HAYMMOCTh. PyKomucH crareil TOKHbBI OBITh MOr0-
TOBJICHBI Ha BBICOKOM HayYHOM YPOBHE U COJIEPIKATh PE3yJIbTAaThl HCCIIEIOBAHHI 110 COOTBETCTBYIOIIEH
npobiiemarike. MaTepHasl ucciae0BaHN, NPUCIAHHBIE B XKYpHAJI, HE JIOJDKHBI COJIEPKaTh 3aMMCTBO-
BaHUH U3 padOT, MpUHAAIEKAIIUX APYTUM yueHbIM. CCBUIKM Ha UCCIIEIOBaHUS APYTHX CIEIHATHCTOB
Jar0TCs B MOPSAAKE, ONPEASTICHHOM TPAaAULIMSIMHI HAYYHOTO COOOIIECTBa.

Pyxomucu n0omkHBI OBITE OOPMIIEHBI B COOTBETCTBHH C NpaBHJIaMH O(OPMIICHHS, TPUHITHIMU
B )KypHaue. XKypHan myOnuKyeT CTaTbu Ha PyCCKOM U aHIJIMHCKOM SI3BIKaX.

Hanpasienue pykonucei

Pykonmcu crateii B DIEKTPOHHOM BHJE HANpPABIAIOTCS B PENAKIMIO JKypHaja IO ajpecy:
vestnik@kamchatgtu.ru. Ha3sanue ¢aiina qomkHO copepkars paMUIIHIO aBTOpA CTATHH.

K pykonmucu cTaThH B 3JI€KTPOHHOM BHE (CKaH-KOIMH) JOJDKHBI OBITh TIPHIIOKEHBIL:

— aHKeTa-3asBKa Ha OIyOJIMKOBaHHEe. ECiM y cTaThl HECKOIBKO aBTOPOB, TO CBEJCHHS MPEIOCTABIIS-
OTCSI TIOJTHOCTBIO O KayKJIOM U3 HHX, YKa3bIBaeTCsl aBTOP 1A nepernucku ¢ penakuueit (Ipunoxenue 1);

— corJiacHe aBTopa O Iepenaye IpaBa Ha MyOJHKALUI0 PYKOIUCH M PaclpOCTpaHEHHE B POCCHIi-
CKHMX M MEXKIYHApOIHBIX JIEKTPOHHBIX 0a3ax AaHHbIX ([Ipunoxenue 2);

— aKT 9KCHEPTU3bI / IKCIIEPTHOE 3aKII0UYCHUE B (JOpME, IPUHATON B HAIIPABIISIOIICH OpraHu3alluy;

— pa3pelieHue Ha OINMyOJIMKOBAaHHE MAaTepuajoB OT OpraHM3alid, B KOTOPOil paboTaeT aBTOp
C MOJNUCHIO PYKOBOJMTES U TIEYaThIO OPTaHU3aIMH (1151 BHEITHUX aBTOPOB).
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PenensnpoBanue pykonucem

CraTby, TpUCIaHHBIE B JKypHaJ, IPOXOIAT MpenBaputesibHoe (00Ul H0mycK) u mpouiibHOE
(o¢unmanbHas peneHsus) peneHsupoBaHue. Bompoc 00 omyOMMKOBaHWU PYKONHCH, €€ OTKIOHEHHH
pelaeT peJakMoOHHas KOJUIETHS KypHaa.

Peniensenramu xypHana sBISIOTCS NPU3HAHHBIE BHICOKOKBATH(UIMPOBAHHBIE YUCHBIE, UMEIOLIHE
CTeTleHb TIOKTOpa WM KaHIWAaTa HayK C Y9€TOM MX Hay4YHOW CHEelHaNN3aldi B COOTBETCTBYIOLINX 00-
JIACTIX HAYKH.

Pyxomnucu, noiay4uBIINe TOI0XKUTENBHYIO OLIEHKY PELIEH3eHTOB, MPUHUMAIOTCS K OMYOJIUKOBaHUIO
B )KypHaJle Ha 3aceJJaHiM PEJIKOJIJIETUH JKypHaJa.

Pykomucu, momy4yuBime peKoOMEHAAUU N0 10paboTKe, OTMIPABISIOTCS aBTOpaM C 3aMedaHUsIMU
peuenseHToB. JlopaboTaHHBII BApHAHT U MHCHMO C OTBETAMH Ha 3aMeUYaHHs PELEH3CHTOB HEOOXOAMMO
MpHUciaTh B PEAAKINIO B YKa3aHHBIN CPOK JJIs MOBTOPHOIO pelieH3upoBaHMs. JlaTol mpeacTaBieHUs
CUHUTACTCA AaTa NOCTYIICHUA B PCAAKIUIO I/ICHpaBJICHHOfI PYKONIMCH CTAaTbU.

B ciyuae eciu pykonuch HOMydnsIa OTPULATEIbHYIO OLIEHKY PELIEH3E€HTOB, aBTOP MOJIY4aeT MOTH-
BHUPOBAHHBIM OTKAa3 B OIyOIMKOBaHUH.

Pemenue penakiiMOHHONM KOJUIETHH O MPHHATHM CTAaThH K IEYaTH WM €€ OTKIIOHEHHH COOOIIaeTCs
aBTOpaM.

OpurrHaibl peLeH3ui XpaHaTcsl B pelakLUK KypHala B TCUEHHUE IITH JIeT.

Kommun penensuii nmpeactaBisitoTcss B MHUHHUCTEPCTBO HayKu U oOpazoBaHus P® mpu moctyruieHnn
B PEIAKLHIO )KypHaJIa COOTBETCTBYIOLIETO 3aIpoca.

Ony6aukoBanue pyKkonucei

Kaxxap1it HomMep HaydyHOTo KypHaja KOMIUIEKTYEeTCsSI U3 pyKOIUCEH cTaTel, MpoIenInX peleH3u-
pOBaHUE U MPHUHATHIX K OMyOJMKOBAaHUIO PELICHUEM PEIAKIIMOHHOW KOJUIETHH C YY€TOM O4epeIHOCTH
HOCTYIJICHUSI PYKOIHCH, €e 00beMa U HAaIlOJIHEHHOCTH Pa3/IeNioB.

[IpenmyriecTBeHHOE MpaBo Ha MyOnMKaiuio uMeroT cotpyanuku Kamuatl TV, acrimpanTsl, 3aBep-
matoniye o0ydeHue B aClIUPaHType, U JIHIA, BRIXOIINE HA 3aIIUTY AUCCEPTAIMU B OJIMDKaIee BpeMsl.

ABTOp MOXeT OITyOJIMKOBATh B OJTHOM HOMEpE JKypHalla He 0oJiee OJJHOM CTaThu B KA4eCTBE €/IMH-
CTBEHHOI'O aBTOpA.

[Tnara 3a myGiMKauu pyKonucei He B3uMaeTcs. [ oHopap 3a myOJIrKalyy He BBIIUIAYHBACTCS.

[TonHOTEKCTOBBIE AIIEKTPOHHBIE BEPCUU BBHIITYCKOB KYypHAJIOB pa3MerniatoTcs Ha caiite Kamuatl TY
(http://www.kamchatgtu.ru), B Hayunoit anextpontoii oudnuorexe (HOB) (http://elibrary.ru).

[lewaTHas Bepcus *KypHasia BEICBIIAETCS IO BCeM 0053aTEIbHBIM aJIpecaM PacChUIKH.

AHHOTaIMU BceX MyOIMKYyeMbBIX MaTepHalioB, KIIOYEBbIE CIIOBa, WHQOpMAaIHs 00 aBTOpax pazMe-
IIaf0TCsl B CBOOOJIHOM JIOCTYIIE Ha CalTe >KypHaja, B DJIEKTPOHHBIX CHCTeMax HUTHpoBaHus (0azax
TAHHBIX) HA PyCCKOM M aHTJIMHCKOM SI3BIKAX.

IHpunoscenue 1

AHKeTa-3aIBKa

[Tonneie @. 1. O. Ha pycckom 1 aHMIMICKOM sI3bIKax
Ha3zBanue craten Ha pycckom u aHrHIICKOM 3bIKaX
VYyeHas cTreneHb Ha pycckom u aHrHiICKOM SI3bIKaX
VY4eHoe 3BaHuE Ha pycckom u aHrHIICKOM 3bIKaX
JlomKHOCTH (C yKa3aHHeM CTPYKTYPHOTO MOAPA3/IEIEeHHU) Ha pycckom 1 aHMIHIACKOM SI3BIKax
MecTto paboTsI Ha pycckom u aHIIMIICKOM s3BIKaX
Anpec Mecta paboThI (0053aTEIHHO YKa3aTh HHIICKC) Ha pycckom 1 aHTJIHIICKOM SI3BIKAX
Unenctso B akagemusix (PAEH, PAH, MAHOB, Boennas u np.) | Ha pycckom u aHTTIHIICKOM SI3BIKaX
Howmepa TenehoHOB (MOOMIBHBIN, CITY:KEOHBIN, TOMAIITHHIA)

AJIpec 3IIEKTPOHHOM mouThI (e-mail)
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Ilpunoscenue 2

Coraacue aBTOpa
0 mepenaye Mpapa HA MYOJUKANMIO PYKONMCH B HAYYHOM KypHAaJIe
«BecTtHuk KaM4aTCKOro rocyiapcTBeHHOr0 TeEXHHYECKOT0 YHUBEPCUTETA)
U pacnpocTpaHeHne B POCCHIICKHUX H MeKTYHAPOAHBIX JJI€KTPOHHBIX 6a3aX JaHHBIX

S, HYDKETIO AU CABIITUIACS,

(D., 1., O. aBTOpA)
aBTOp PYKOIIMCH

(Ha3BaHUE PYKOIIHCH)

nepenaro Ha 0€3BO3ME3THON OCHOBE peAaKlM HaydHOro XypHala «Becrnmk Kamuartckoro rocypap-
CTBEHHOT'0 TEXHMYECKOT0 YHHBEPCUTETa» HEUCKIIOUYMTEIbHOE MPaBO Ha OMyOJIMKOBaHHE ITOH PYKO-
nucH cTatei (Aanee — [IpousBeneHne) B MeyaTHON M 3JEKTPOHHON BEpCHSIX HAy4yHOro >kKypHaia «Beet-
HUK KamMyaTckoro rocy1apcTBeHHOro TeXHHYEeCKOI0 YHMBEPCUTETAa», a TaKXKe Ha paclpocTpaHEeHHe
[IpousBenenus myTeM pa3MelIeHUs] ero JIeKTPOHHOW Komuu B 0asze naHHbBIX «Hayunas siekTpoHHas
oubmmoteka» («HDby), mpencrapieHHoN B BUe HHPOPMAMOHHOTO pecypca cetu Mutepuer elibrary.ru.
Teppuropus, Ha KOTOPOI! TOMycKaeTcsl UCIOIb30BaHKE BhIIIEYKa3aHHBIX NpaB Ha [IpousBeneHue, He or-
paHUYeHa.

A moxnTepxnato, 4yto ykazanuoe [Ipoussenenue HUrae panee He ObIIO OMYOIMKOBAHO.

S moaTBepkaao, UTO JAaHHAs MyOJIMKauus HE HapyllaeT aBTOPCKUE MpaBa IPYrux JIUI WIK Opra-
HU3ALUIH.

C npaBwiIaMu IPEJCTABJICHUS CTaTE€d B PENAKLMIO0 HAy4yHOro KypHaia «BecTHnk Kamuarckoro
rocyaapcTBeHHOI0 TEXHMYEeCKOro YHMBEPCUTETAa» COIJIACeH / coriacHa.

HavMEHOBaHHUE JIOJIKHOCTh Jara MOANHUCH pacuudppoBka
OpraHu3anuu MOAMHUCH



MPABUJIA O®OPMJIEHUSA PYKOIIUCEN CTATER

Oo6bem

OO0BeM cozepKaTeIbHOW YacTH PYKOIHCH CTAaThbH (BBEICHUE, MATEPHAIBI U METOMBI, Pe3yIbTaThl
U o0CyXJIeHHe, 3aKII0UeHNe) — He MeHee 5 cTpaHul (0e3 yuéra TadiuL, pUCYHKOB U CIIMCKa JIUTepaTy-
pBI) IUTSI OPUTHHAIBLHBIX CTaTeH U He OoJiee 24 CTpaHMIT — IS CTATCH-PEBU3HIA.

Pexomenayemasi CTpyKTypa
CraTbst 1OJDKHA OBITH CTPYKTYPUPOBAHA M BKIIIOYATH CIEAYIOLINE pa3/ieibl: BBEACHUE, MaTepHalIbl
1 METOJIbI, PE3yJIbTAThl U 00CYKACHUE, 3aKII0UEHHE, IUTEPATypa.

IIpaBuna nadopa

TekcroBsiii pemakrop — Microsoft Word, mpugT — Times New Roman; pasmep tmpudra: 0CHOB-
Hoii — 11,5, Bcmomoratenshbiit — 10,5; a03anubiii orctyn — 0,7 ¢M; MEXITyCTPOYHBIA HHTEpBai (MHO-
xwurenb) — 1,2. [Tons: Bepxuee — 20 mM, HwkHee — 20 MM, paBoe — 20 MM, JeBoe — 20 MM.

Hauvaugo craren

Yepes onuH MEKCTPOUHBIA HHTEPBAN MOCIE0BATENFHO PUBOISTCS CIEAYIOIINE CBEACHUS:

— MHJICKC YHUBEpCcallbHOU necsatnaHoi knaccudukanun (Y IK), BeipoBHeHHbIH BiieBo (mpudt 11,5);

Ha PyccKoM A3bIKe YKA3bIBAIOTCS:

— Ha3BaHUE CTaThH NPOMHCHBIME (3arfaBHBIMU) MONY>KUPHBIME OyKBaMH, 0€3 TIEpEHOCOB, C BBI-
paBHUBAaHUEM 110 LeHTpPY (pudT 11,5; MexKTyCTPOUHBINA HHTEpBAT — 1);

— ¢aMUIMK ¥ MHULMAJIBI aBTOPOB I10CIIEIOBATENILHO C BHIPABHUBAHHMEM IIO JIEBOMY Kparo 0e3 al-
3arHoro orcryna (mpudt 11,5; MexaycTpouHblit uHTepBa — 1);

— Ha3BaHWE OpraHU3allid, B KOTOPOH paboTaloT aBTOPHI, aJpec OpraHu3aluy (C BIPaBHUBAHHEM
IO IIIMPHHE TIOJIOCHI 6e3 ab3ariHoro orcrymna, mpudT 11,5; MexayCTpOUHbIH HHTEpBAT — 1);

— TeKCT KpaTKol aHHOoTanmu (He MeHee 75 u He Oonee 120 c10B), BRBIPOBHEHHBIH MO ITUPUHE TOJI0-
cbl O6e3 ab3anHoro orcryna (mpudt 10,5; MexaycTpouHblit HHTepBad — 1); aHHOTAIUS TOJDKHA COJIep-
KaThb KpaTKoe M3JI0KEHUE MPOOJIeMbl, yKa3aHWe Ha TEXHOJIOTHUIO MM METOJBI HCCIIEIOBaHHUS, Pe3yib-
TaThl UCCIIEAOBAHMA C aKIIEHTOM Ha X HOBHU3HY;

— KimoueBble coBa (He Ooiniee 10 ci10B), BBIpOBHEHHBIE TI0 IIUPHHE MOJIOCH! 0€3 a03aIfHOro OTCTyna
(mpudr 10,5, MexxaycTpouHblit nHTEpBaI — 1);

oasee Ha AH2IUIICKOM A3bIKe YePe3 OJUH MEKCTPOUYHbII HHTEPBaJ YKa3bIBAIOTCS:

— Ha3BaHUE CTAThU MPOINMCHBIMH (3araBHBIMHU) HONY>KUPHBIMH OyKBaMH, 0€3 MEPEHOCOB, C BbI-
paBHUBaHUEM 110 LeHTpY (pudT 11,5; MeXKTyCTpOUHBINH HHTEpBAT — 1);

— paMMIMK ¥ MHUIMAJIB aBTOPOB IMOCIIEIOBATENILHO C BHIPABHUBAHHEM II0 JIEBOMY Kpato 0e3 al-
3arHOro orcryna (mpudt 11,5; MexaycTpouHblit HHTEpBaI — 1);

— Ha3BaHUE OPraHU3aluH, B KOTOPOH paboTaroT aBTOPHI, agpec OpraHu3aluuy (C BhIpaBHUBAHHEM
10 IIUPHUHE MOJIOCH! Oe3 ab3anHoro orcTyna, mpudt 11,5; MexIycTpOUHbIN HHTEpBaT — 1);

— TEKCT KpaTKOW aHHOTALMH, BBIPOBHEHHBIM MO IIMPHHE IOJOCH 0Oe3 ab3alHoro OTcTyna
(mpudr 10,5; MexycTpoUHBIi HHTEpBAT — 1);

— KimoueBbie cioBa (He O6omnee 10 ciioB), BEIpPOBHEHHBIE MIMPHHE TOJOCH 0e3 ab3aItHoro oTcTyma
(mpudr 10,5; MexIyCTpOUHBIH HHTEpBAT — 1).

Oobpazey ohopmnenus navana cmamou

VIK ...

JTECTPYKIIAA TKAHEM BYPOﬁuBOﬂOPOCHH SACCHARINA BONGARDIANA
B ITPOLECCE TEPMOIIEJIOYHOU OBPABOTKHU ITPU ITIOJTYYEHUU BUOT'EJISA

UBanos A.A.%, TTetpoBa A.A.°

! Kamuarckuit roCyJapCTBEHHBIA TEXHUYECKUN yHUBEpCcUTET, I. lleTrponaBnoBck-KaMuaTckuid,
yi. KimoueBckast, 35.

2 Bcepoccuiicknii HaydHO-HCCIIETOBATEbCKII MHCTUTYT PBHIOHOTO XO3SHCTBA M OKeaHOrpadwuH,
r. Mockaa, yi. KpacHocensckas, 17.
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Saccharina bongardiana — oxuu U3 cambix MAacCOBBIX BHJOB JaMHHAPHEBBIX BOIOPOCIEH KaM4YaTCKOTO
nrenbgha, XapaKTepU3yIIUics IHPOKON 3KOJIOTMIECKOHN TACTUYHOCTHIO B MOP(HOJIOTHUECKON H3MEHUHBO-
cThI0. B paboTe omucaHbl OTIHYHS er0 MOp(hOreHe3a u GHOJIOTHH PAa3BUTHS OT TAKOBBIX Y JPYIHX Kamuart-
CKHX TpencTaBuTelniell poma Saccharina u 6imuskoro Kk Hemy poma Laminaria, paccMoTpeHsl 0COOEHHOCTH
BHYTPEHHETO CTPOEHMUS, TMO3BOJISIONINE JTAHHOMY BHUIYy OCBAaWBAThH JIMTOPAIbHYIO 30HY INEIb(a, TPOTHBO-
CTOSTHh BO3ZIEHCTBHIO HeOmaronpusaTHex (axropos. OmmicaH pa3pabOTaHHBIM aBTOPAMH METOJ KOHTPOIS
nporecca IeCTPyKIUH TKaHeH, MPOUCXOISIIHI IO/ BO3AEHCTBUEM TEPMOIIETIOUHON 00paboTKK B Ipoliecce
MOTy4eHHs OMOTreNns U3 3TOro BUJa BOAOPOCIEH.

Kiwuesble ciaosa: Saccharina bongardiana, 6uosorus pa3Butusi, MOpdoreHes, BOIOPOCIEBbI OHOTeb,
TepMOIIeIoYHast 006paboTKa, IECTPYKIIUS TKAHU.

TISSUE DESTRUCTION IN THE BROWN ALGA, SACCHARINA BONGARDIANA,
DURING THE PROCESS OF THERMAL-ALKALIN TREATMENT
WHEN PRODUCING BIOGEL

Ivanov A.A.%, Petrova A.A.°

! Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Klyuchevskaya Str. 35.
% Russian Federal Research Institute of Fisheries and Oceanography, Moscow, Krasnoselskaya Str. 17.

Saccharina bongardiana is one of the most widespread kelp species in Kamchatka, which is characterized
by a broad ecological plasticity and morphological variability. We describe differences in its morphogenesis
and developmental biology from the other Saccharina and Laminaria species from Kamchatka, and features
of its internal structure that allow this species to develop in the tidal zone and withstand the effects of ad-
verse environmental factors. The method developed by the authors to control the process of S. bongardiana
tissue destruction occurring in the process of thermo-alkaline treatment when producing biogel from this
alga is described.

Key words: Saccharina bongardiana, developmental biology, morphogenesis, algal biogel, thermo-alkaline
treatment, tissue destruction.

TekeT cTaThn

OcHoBHO# pa3mep mpudra Texcra crarbu — 11,5; MexkaycTpoUHBI HHTEpBaN (MHOXHTEND) — 1,2;
a63anueit otctyn — 0,7 cM.

CTpyKTypHBIE DJIEMEHTHI CTaThi (BBeeHHE, MaTepHAJIbl H METOIbl, Pe3yJbTaTbl H 00CYXK/e-
HUe, 3aKJII0YeHue, JIUTEPATypa) JIOJDKHBI ObITh MPHUBEICHBI MPOMUCHBIMHU (3arJaBHBIMU) TOIYXKHUP-
HBIMU OyKBaMH C BBIPAaBHUBAHUEM I10 LIEHTPY.

CchIIKM Ha JUTEPaTypy B TEKCTE JOJDKHBI ObITh MPUBEACHBI B KBaJPaTHBIX CKOOKax ¢ yKazaHHEM
(damumu aBropa (-0B) M yepe3 3alsTyr0 — rojia BhIITyCKa HayYHOTO M3JIaHus (B MOPSIKE BO3pACTaHUS
rojia u3nanus; Hanpumep, [MBaHos, 1974; Ietpos, 1995; A6pamos, 2010]).

CChIIKM Ha PUCYHKU WM TaOJUIIBI JIOJDKHBI OBITH MPUBEACHBI B TEKCTE, P 3TOM CaMH PUCYHKHU
W TabJHLbl — B KOHIIE CTaTbu (IOCie TUTeparypsl 1 nHpopmanuu o0 aBTopax) ¢ 00s3aTeNbHBIM Iepe-
BOJIOM Ha3BaHWUU TAOJINIl ¥ IOIPUCYHOUHBIX TOITACEH HA aHTTTUHCKUAN S3BIK.

Bce pucynku, kpoMe €JIMHCTBEHHOTO, HYMEPYIOTCS. PHCYHKH JOIDKHBI OBITH YETKHMH, 0003HA-
YeHHUs U HaANWCcU yuTaeMbiMH. HoMmep pucyHKa u moamnuchk K HeMy nedatatotcst mpudrom 10,5 pas-
Mepa, MEeXAYCTPOUHBIA HHTEpBal — 1 ¢ BEIpaBHUBaHUEM 110 IIMPHHE MOJIOCH 03 a03aIlHOro OTCTyMa
(BBIHOCSITCSL OT/IEJIBHO OT PUCYHKA JUIsi BO3MOXKHOCTH PEIaKTUpOBaHus). /Jonoinumenvno Kk Kom-
NIeKmY 0OKYMEHMOG 00MNCHBL Gblmb NPUIOINCEHbl (aiinbl pucynkoe ¢ gpopmame jpg ¢ pazpeuwe-
Huem ne menee 300 dpi.

Bce Tabnuiiel, KpoMe eAMHCTBEHHON, HyMepytoTcsi. Homep Tabimuubl 1 NoANIKUCh K HEMY I1€4aTaroT-
cs 10,5 mpudToM, MEKIYCTPOUHBIN MHTEPBAN — 1 ¢ BRIpABHUBAHUEM II0 IIIMPUHE ITOJIOCH O€3 ab3aIHo-
r'0 OTCTYTA.
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Maremaruueckue, GU3NISCKUEe ¥ XUMUICCKUE (POpMYITBI ClieayeT Habupath B penaktope Microsoft
Equation Editor. Bce ¢bopmysibl, Ha KOTOpbIE €CTh CCHIIKH B TEKCTE, HYMEPYIOTCS, M CCHUIKA Ha HHX
MIPUBOJATCS B KPYTIBIX CKOOKax. DOpMyITbI BBIHOCATCS OTAENBbHOM cTpokoii. Homep dopmyier BBOIUT-
Csl B KPYTJIbIC CKOOKH M BRIPABHUBACTCSI 110 MPABOMY KPAo.

Oobpaszey ohopminenus mekcma cmamou

BBEJIEHUE

B HacTosmiee BpemMs U3BECTHO, YTO Oyphie, TJIaBHBIM 00pa3oM JIAMHHAPHEBBIE BOJOPOCIH SIB-
JISTFOTCSI ICTOYHUKOM TIOJTyYEHHsI BEIIeCTB ...... [KoBanera, 2000; JIunatos, 2004; PasymoB u ap.,
2004; Tanabaesa, 2006; Konesa, 2009; Bagpuna, 2010].

OmnucanHasi BBIIIE TTOCIEIOBATEIBHOCTh Mallepanuu TkaHei S. bongardiana mokasana na
pUCYHKe 2.
[IpecTaBieHHas TabaMIA TIOKA3BIBAET CTAMHU MPOIECCA TECTPYKIIAMI «.v.v'vvenerennnnnn..

3AK/IIOYEHHUE
[TpoBeneHHOE MCCIIEOBAHME MOKABBIBACT, UTO ....uututntnttenenetentanentnenaaneanennanns

Oobpaszey opopmnenua popmyn

[TomyuenHbIe U3 OMbITA 3HAUCHUS KOI(QOUINEHTOB Mepeaay 1o KakaoMmy u3 kKaHanoB K1(Y;))
1 K2(Yj) COOTBETCTBEHHO yJOBJIECTBOPSIOT HCPABEHCTBAM:

1<Ky, ) <],
(v;) 1)
~1<K2(y,) <1,
VYuurteiBas 60see xecTkue orpanndeHus (1), moryauM cucteMy HepaBEeHCTB:
K1(y, min) < K1(y;) < K1(y,; max), @)

K1(y, min) < K1(y;) < K1(y,; max).

Ipu nocrpoennu cemelictsa xapakrepuctuk K1j = f(K2j) yuer nepasencts (9) npusener x or-
paHUYEHUIO0 M300apHBIX KPUBBIX C 00EHX CTOPOH U BBIJICJICHHUIO OTPE3KOB KPHUBBIX, MEpEceKaro-
IUXCS B ICXOJHOM padoyeil Touke, COOTBETCTBYIOIICH HOMUHAIBHBIM 3HAUCHUSM V' (X).
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Odopmienne gurtepaTypsbl

Criucok uTepatypsl IPUBOAUTCS TOCIEIOBATEIBHO HA PYCCKOM M aHTITUICKOM SI3bIKaxX U 0QOpM-
nsieTcs o andaBUTy cMpPOzo 6 cOOmMEemMCmeul ¢ 00pazyom, HPEOCMABIeHHBIM HUNCE, C BbICHLYNOM
0,7 cm 6e3 nymepauyuu.

Obpaszey opopmnenua numepamypwl
JIUTEPATYPA

Andumos H.H., ITerpos I0.E. 1972. O Guonornvecknx u OMOXUMUIECKIX OCOOCHHOCTSIX HEKOTO-
PBIX JIaMHUHApHUEBBIX U (PyKycoBbIX Bopopociei (Phaeophyta) octposa bepunra (Komangopckue
ocTtpoBa). bomanuuecxuti scypnan. T. 57. Ne 6. C. 697-700.

Awmununa H.M., Knoukosa H.I'. 2002. IlepcniekTuBBl pa3BUTHSA MPOU3BOJCTBA IO TepepadboTke
Bosiopocieil Ha nobepexbe Kamuatku. Poibonoscmeo Poccuu. Ne 1. C. 54-56.

Bbornmanos B.JI., CadpornoBa T.M. 1993. CtpykTypooOpa3oBarein W phIOHBIE KOMITO3HIUU. M.:
BHUPO. 172 c.

Badwuna JI.X. 2010. OGocHOBaHME KOMIUICKCHOW TEXHOJOTHH TepepabOTKH OypbhIX BOJOpOCIEH
(Phaeophyta) npu mony4eHun (yHKIIHOHAIBHBIX MMUIIEBBIX MPOAYKTOB. JuCcepmayus ... KaHo.
mexn. Hayk. M. 280 c.

Bumnesckast T.H., Casnuna T.A., Amununa H.M. 1999. Xumuueckuil coctaB u nepcrneKkTUBbl UC-
MOJIb30BAaHUS IKCTPAKTOB U3 OypbIX Bojpopocie. Tesucvl doknados Poccuitickoii HayyHOU KOH-
gepenyuu «HoBbie OMOMEANIIMHCKUE TEXHOJIOTHH C UCTIOIB30BaHUEM OMOJIOTUYECKH aKTUBHBIX
nob6asok». Bnanusocrok. C. 10-12.

BsuikoB A.H., Ko3nos B.K., boOopouunkuii A.M., MuxaiioB B.U., TlogkopeitoBa A.B., Onu-
Hen A.T'., Cynpyn C.B., Tynynos A.M. 2008. Mopckue BoJopOCau B BOCCTAHOBUTENILHON Me-
JUIMHE, KOMIUICEKCHOH Tepanuu 3a00JieBaHui ¢ HapylieHrneM Metadbonu3ma. M.: M/IB. 156 c.

3auenuna A.H., becconoBa A.Jl. 2016. OGocHOBaHHE TEXHOJOTUH MOIYYEHUS MPOIYKTOB U3 Oy-
pBIX Bojpopociein. Mamepuanvt HayuonanvHou (8cepoccutickotil) Hay4yHO-NPakmuideckou KOoH-
gepenyuu «llpupomHsie pecypcol, X COBPEMEHHOE COCTOSIHHE, OXpaHa, MIPOMBICIIOBOE U TEeX-
HUYecKoe ucnoap3zoBanue». C. 115-119.

Weanrormaa E.A., Xurammosa I'.I'. 1994. Buonorust tamunapuu Laminaria bongardiana ua nmro-
panu octpoBa bepunra (Komannopckue octposa). buonozus mops. T. 20. Ne 5. C. 374-380.

OropomnukoB B.C. 2007. Bopmopocnu-makpodutsl CeBepHbix KypHIBCKHX OCTpOBOB. Agmo-
pehepam ouCcepmayuu ... kano. dbuon. nayx. lletponaBiosck-Kamuarckuii. 25 c.

[Matent Noe 2041656 P®. Cnoco6 mosyyeHHss MUIIEBOTO moiydadpukara U3 JIaMUHAPUEBBIX
BOJlOpociei. TUXO0OKeaHCKuti HAyYHO-UCCIe008AMENbCKULl UHCIMUMYM PbIOHO20 XO03AUCMEa
u oxeanoepaguu (IlogxopsitoBa A.B., KoBanesa E.A., AMunnna H.M.).

[TesirkoBa A.C. 2012. TTomy4eHre U HCTIONB30BAHKE TTOJIMCAXapUI0B OYPHIX BOAOpOCei. Becmuux
Kamuamckoeo ecocyoapcmeennoeo mexuuuecxoeo ynugepcumema. Ne 20. C. 62—66.
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HNudopmanusa o6 aBTopax

HNudopmariust 000 Bcex aBTOpax pa3MeEIIaeTcs B KOHIE CTaThu (IIOCIIE JTUTEPATyPhl) M TPUBOIUTCS
MOCIIeIOBATENIbHO HA PYCCKOM M aHIIMHACKOM sI3bIKAaX MO cXeme: (aMuiins, UMsi, OTYECTBO aBTOpa; Ha-
3BaHUC OPraHM3allMH, WHJACKC, CTPaHa, TOPOJ; CTEMeHb, 3BAHHE, JOJDKHOCTB; BIICKTPOHHBIA ajpec
(mpudr — 10,5; MexaycTpouHblii mHTepBan — 1; ab3amueii orctyn — 0,7 cM), WAECHTH(DHUKAIHOHHBIC
HOMEpa aBTOPOB B 0a3ax JAaHHBIX HAyYHOTO MUTHPOBaHUS. JononHumenvho K KOMRIEKny 0OKyMeH-
M08 00JIICHBL ObIMb NPUTIOINCEHDL (PAILTBI-CKPUHIOMBL C JIUYHO20 KaOuHema agmopa Ha caiime
e-library ¢ ykazanuem SPIN-ko0a (0na ezo noomeepicoenusn), a maxice npu nanruuuu — aiinvi-
ckpunwomot |D-aemopa ¢ caiima mexcoynapooHoil 6a3vt Hayunozo yumuposanus SCOpus.

Obpaszey opopmnenun ungpopmayuu 06 aemopax
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Oobpaszey opopmnenusa pucynkoe u madoaiuy ¢ KOHYe Cmamovu

Puc. 1. TTocnemoBarensHOCTL Maliepanun Tkaned Saccharina bongardiana: 1 — pasmenenue mopcanbHOMR
W BEHTPAJIBbHOM TMOJOBUH CJIOEBUINA U PA3PLIXJIEHHE KOPOBOTO CIOS; 2 — pa3phIXJIEHHE U JE3MHTErPaIus
KJIETOK MEPHUCTONEPMBI M MEMY/UISIPHON TKaHH; 3 — ()parMeHT copyca CIOPaHTHEB C JIE3UHTErPUPOBAHHBIMH
300CIIOPaHTUAMH | mapadmzamu; 4 — Ma30K BOIOPOCIIEBOTO OHOTENsT B KOHIIE BApKH. BUIHbBI pa3pyIieHHbIE
HWUTH CEPJIIEBHHBI, OTAENbHBIE Mapa(u3bl ¥ 300CIOPAHIHH, HEGOIBIINE CKOIIIEHHS KIIETOK MEPUCTOIEPMBI.
Macmta6: 100 mxm (1, 3, 4), 50 MM (2)

Fig. 1. The sequence of Saccharina bongardiana tissue maceration process: 1 — separation of the dorsal and
ventral halves of the thallus and loosening of the cortical layer; 2 — loosening and disintegration of the
meristoderm cells and medullar tissue; 3 — fragment of sporangial sori with disintegrated zoosporangia and
paraphyses; 4 — smear of the algal biogel at the end of preparation. Broken filaments of the medullar tissue,
individual paraphyses and zoosporangia, small clusters of meristoderm cells are visible. Scale: 100 pum
(1, 3, 4),50 um (2)
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Ta6muna. Manepaiust apo6seHoit Saccharina bongardiana B nporiecce ee TepMoIienouHoit 00paboTKu

Table. Maceration of shredded Saccharina bongardiana thalli during thermo-alkaline treatment

Cpennue
Bpewms Bapku .
OTan BapKu (visyT) pasmepsbl XapakTepucTiKa U3MEHEHUH
yacTul (MM)
1 10 4,01 YacTHIIs! IIOTHBIE, [IEJIOCTHEIE,
0e3 pa3zeneHus Ha JOPCATBbHYIO 1 BEHTPAIBHYIO YacTH
YacTuibl ¢ HAUABIIUMCS pa3/ieleHUEM
2 20 3,82 Ha JIOPCAITBHYIO H BEHTPAJIbHYIO YaCTH.
HabGmonaetcs npobieHne KpymHBIX YacTHIT
3 o5 3,05 IIpogomxkaronuiics IpoLece pa3pyLEHHs KPYITHbIX
YaCTHII U PACCIIOCHUS IJIACTHHEI
ITonHOE pacciioeHue IUIACTUHBL, JE3UHTETPALIUS KIIETOK
4 30 2,6 MOJKOPKY U CEPALIEBUHBL, IPOOICHUE IIITACTUHOK
13 KOPOBOH TKAHU M MEPUCTOICPMBI
5 40 1,08 ITponomxkatommasicst pparMeHTaLUs YaCTHUIl BOJOPOCIIEH,
Pa3phIXJIEHHE YACTHUII, YBEJIHUCHUE BSI3KOCTH OHOress
CunpHOe HaOyxXaHHMe OCTABIIMXCS YACTHII BOJOPOCIICH,
6 50 0,83 MIOYTH TIOJIHOE Pa3pylICHUE 000I0UEK KIETOK

MOJAKOPKU U MEPUCTOACPMBI,
YBECIIMYCHUC BAZKOCTHU ouoreins
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