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e-mail: larisa.afeychuk@tinraenter.ru

STATE OF ANADARA (ANADARA BROUGHTONII)
COMMERCIAL CLUSTERS IN PETER THE GREAT BAY (JAPANESE SEA)
DUE TO THE DATA OBTAINED IN 2019

Stock of the bivalvéAnadara broughtoniin the Amur and the Ussuri Bays (Peter the Great Bay, Japanese
Sea) is described based on the monitoring results in 2019. The total numbdiusksnio clusters on a total area
of about 167 krhis about 62 million samples. The total stock amounts to 12,5 thousand tons, the commercial
stock amounts to 9,7 thousand tons. The exploited part of the clusters is at the level of 6,3 thousandsiais. The
of the clusters was estimated as relatively stable.

Key words: Anadara broughtonjicommercial clusters, the Amur Bay, the Ussuri Bay, distribution, size
composition, total stock, commercial stock, exploited part, resource development.
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[ dzv ©OL B tedese s MsMisOo O MS Y dzj dzdv OdzOH Otaf- ¢ BzteMms
Njdedj kOSSR MbObdmisdujmMSdn ROLOSCIjtedmisds, $0OC Mt
d BsHOOMtslsdts tOMfteiHjdjddj HAEddr t©OCSOeddzr dzO Gc
sBkfmMdztso dzj dzats B OOt dE f s sdzdzj degd¥ d M3 elsdesMmisd sMtse
9 Mt djddd. [tdkY s Mhses' 7 M2 o MC wPdzj dzd d
Ptetsodzj ftsSCOLOIjdg@. 2009, 2010, 2018
]l MmMetsfdzj dedd Bsdzdzt MStso vMMkzted2MEsEts L OkZzdoa O Hsdzv

diisMisOodv jIs sCtsds 60 %,

&5 MSd M Hdzd des? tc @RS o & H sz 6

8

Ylsts dzOR s HA[ds.lpls ¢ 82Q d g tifs dedzj

5t ¢
Hsmis 086 0 BCtds 83 %
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]l ©OLi@jtedzsd3 MtsMlsOoj OdZOH Ot o Hjdzw jIsfqw OtOL d3j
tesHdzs s tor dzg€ ) ¢t S MY dzEOlsduiB szt zgdmed M 6 fzdgzzd v ds(
96 BB. | (BztehSEHmdEBL Qdzps jztsls BUA P 48%. 8 v imkzted 2 MC 53

[ Odedz’ | dBodzdlststed dze © MsMlstsw ded W l]’tr;tsd3 fMzser & MC 5t
ftcjHMIsOodzj dz@ o IsOBdz. 2.

v OB dZdyo 2

tdMetemder § fOLOBRBister ftosdr Mdztser 7 MESY dzj dzd?2 OdzOH Oter 1
. . . 1 dfsOH ! ydMmdzj dede{ [ BR 2 L ltetsd3. L
[ imlstsy tsdztsy j ded § ¢ & Bzdz ¢ S s fy. s f). I
dBEtemMS d2 L Odzq 134,52 53,005 10,689 8,658
vinfMizted2MEd2 L ¢ 32,32 9,213 1,793 1,076

15 HOdMdzr &3 dsdzdlststed dzc ©, dzO@ tsBh |2 ? dzp@fipdzd b 5o Odzzk
62,218 dtizdedzt Hitseo, wBh d2 L O OM sy  dzjidd o7 3142 , Isi 8fp.
CCMf zz O dtelkzj &3OW yYOMmls! MSfdzj ded?2 dzORBsHJIMW dzO kts

t OmMMBEOIstcd o OV twOmMtejHydzjdedj toj MzteMmtse OdzQH-Oter
sdls', ybt s diprteimMeigl dZOd®@ERE | &ZOR I 88- HE 7
Isets dztseo O. | dBzMitd LOdwdej LHjMm! d&OMydle-90] st
dzvs hdds 9, 35 Is' ). Is,i5g 8u figdgte d XM C s L1Qdecho js' ). Is i

I MCtf dzj dedf 1 Kzt MO sdz0 ¢ dzzs d dzOF tIs 3 His T- &3 ¢t
ter 5 ydmdzj dedetsimisd, T8 40MhbgH2MABd L Odzd o

O BzEMC d2 L Oddoe ViNMEEd2MCd2 L Od

tdfm. 4. 10ddijbtedyjmMSts) OMfjhjdjdd] LOfOofNcddOkOs O’ o

[Mdzso dzO% dzOcG kL CO Htse' yd OdzOH O’ ftodrsHdlsfy d
) ts iy te JHnslsnsq,;dzns Bsdzjj 85% tjMmbthmse fsd Mss' & M¢
(kOB 3) .

v OB dzd yo 3

ey delsdzs ] Mmesisdesh j ddj § 56 GoLrls jink) Qf dsjpdddirdl oL Qfdedfsod® fij dgtss 6 O

1 Odzd o '

Yy d idzj dzdzts f
LS.

{B"d2

5T .

L

I5

1 6B d fds
LOf Ofp, K

CCMmy z O g 4
yOoml: , Isr

¢ dsztemS d2

85,19%

85,66%

88,91%

86,37%

VMMEzEed?2 MG

14,81%

14,34%

11,09%

13,63%

lary

100%

100%

100%

100%

dad® o
1 jlstcO

O dZDHIG tdz
s e ¢ 5

OdzOH Ots’

, b Gptep g dzj dzOud dzd §

©j Mzemdr A

dffMmdj Hso Odzd 2,
1 jatizq Sottsd telstsoy A0 Q. | W s d j

1 jlscO
Colststots?

sls

ftotso jH] @
fsewHi @98
ddzd tets o O dzdtZDV 9 Bl ;s iIPB)EOHls ddzd Ctolzc dzj dadats
g tcjor mMddz 85%
LOf OMO disdzdzs M 9O
9 L OdzdoeJ

9" HJjdzw j d3ts2
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l jdzd S sets
ZOr sHJIsmw o
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I tjLkzd O] ®sdkdlstttdde® Mhistwddy ftotsd Mdse -
9 26d9 OCoObtstdwh fMjojtdsyr 7 YOMbj?2 ¢BzMisets d v
ZO f dzsh OH d > kGG yY Bl oD@, 218 &dzdz + L. (Bsdzd® Mo,

o 12ls418.2 Is, { tcitDdz’ 7ipddts ols r2f. Is . CCff ZkOlsdtelkz j BOW Yy Of
Ftesedzj 6,3 Isrfy. Is.

] Hekh ftd Mase' n Mesfdjddvas LOkdeO 1 jlttd |
03l f§. ORZOHM@IEES fMEMisOo dzv jIs Ctdkts 3% Bls ftesd -Mdss 56 &
Bs2 YOMisd RBsdzdzs MCtse MOt dzj dzd2. sOC f5COLT 90l {160
Eh jteB O tj MztemMOd o dHO.

[ sdzd ssted dz@ Mtsflstsw dzdw o fdztse ' 7 ) Sotsy, dzj WA 5 HO dzO +
hdnfmw dz0 € todets j Qelgj @3z0 ,0C stz Odzj dz, Is. §. HOjbwWotsL Bsy dz
B, jyjetHdts ftsdmMrsHYh d®Rd o ftojHjdkzOR Mt dj dzd 2,
sYjdSd tBh jots HsfbkmMisdhRsets ko ([rvuv).

[ dsjttOkEO

LoWj2uyze sy ddj tj Mktehtse Amdda@bradghtonij Sdharerk 8670  (
dL Metsf dzj dedvw ¢BEzteMitets LOdJoa O (cfbdhit] -d@tste]) :
ftcOCIdyjMedy ottt tcj G zdzd te 9\ P gzof W 2 deO 8 tisrdatzte I ls 82Oz y
Isjndedud MC s d¢ 1AM BlsQ vei2l0OdtOrH d @ sMissC : | Ode'. W7hPDo IskzL, 20

2.0Wj2ykg ddz0edC O toj Mkztemtse  totsd3’ Mdztse r FAnafifats f dzj dzd 2
broughtoni) L Odzdea O 1 jlte® | jdzditsets (ctidmMits] d&tstj) [/ |
BdtstcOL destspfp®teff’j, 1 Ctdztsedyj M dijl fiffj tectsefidniddBr i € s[20 IS jstaizl Q de
l BINHERZOGBHAG &3 EyOfisdj &3, ftodlztotiy, dedets> B @WVic®OE 71 C
] ZOHdotsMlssC: | Odz'-lslzj oBANISTAAB W j Hj tcOdz. [kdz

.0Wi2ykzg i csHso OV  H 6 ip®dsd ©DEzO ks P fgAnadaramolghttngzO
o ftosdd Mzseor 7 MEtsf dzj dzdwrn LOdZdoa O 1 jlstcO | jdzdttsets (|
Mtsotcj B dedesjy MsMmMisswdzedj, BrRrteOdO, ftetsdim Mzt Ksji-d Isj - d
thsfr]fr]q’QfnCts?tQGiﬁG)sIzmw;tS‘n}CUsﬁdquTMdzw(213ths@) i2D]Btetsf Oo dztso N €

sOdBYoOIlsmMed?2: s OmwyoERssv, 2018.

4. W j 2 ykz €t jfu.uzr SOIsT Bedzdlststcd dze © ftesd3r Mzso se s ME
(Anadarabroughtoni) ¢ BztemMSC et LOdzdeo ©® (L Odzde 1 jlstcO® | j dzd < G (s
2018 cBH@)lecsHMdz § tJ Mz’ , dr Moty d3j dedetsy MisMmistsw dzd J
mMetsd dMmftsd LsoOdzdd: [ OljtedOdzr m f@&pdtsdiQdr fijdettsR (€ Itsfiglg
toj dzydi@ 1( 3@ tcls)oi 12j0sltOs f O @als g MEMEC d2: s OwzyBBsLv, 2019.

5% J 2 ykzSt Jfu.uzt sOIsT Bedzdlststcd dze © o3 Mzso se s ME
(Anadarabroughtonijv MMkzted 2 ME st L Odzd 9 O fsdht sy oty L Odzd ¢
ftetsB dzj d3r BdBtcOL destsB teOL W d 1] tcsHBYf sdz/ L 5o Oded v :
f®Cdud MEts2 ¢ BHAN | d3QP d2pejltcgut 5 s wo , 128019 .
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vrs 565.371(265.5)"2019"
R. ¢. J1dzsanddz, v.1. [ tStsL B

sOdi3yOlsmMScd?2 WddzdOodz 1 ff e dd PlsE s Md®ls tpdztd dzfis d Is iz
ter Bdegsets nsLW2Mlso O d BECjOdectOWdd (s Odi3yOls:
libbtetsf Og®@REUPISMSd2, 683000
e-mail: ivblokhin@gmail.comy tmorozo@kamniraru

g [1zruul o 1 [s [ WSVPHIFODA , GAMMARIDEA )
fclisrRm Jtuvyufl ¢J¢YR1HslkivUI31¢Q1$¢IY¢U$¢)
2019 4 rwv

Irwodzjdets 46 odHtse dzj ff totsd3r ) dftdeod hRdzdidP ¢ B 3@ ddy’ RQ d3W3d4Y ]
oS MmdB30dz! dz" § BddB3OMMr d § dsldshisd §thjdjddy sOdB] Y d
detsds Gtolzdzlsj . o] Hdzv v GathrizaEdeayrs @5/ d dzf) & i 2 dzjs dgdsils ®o § 0D 354 |
o jMdzs?2 o X4 &1 ,C M jddz ¥, s §EEOBHD rcOdflzr | ¢ OL Od-j dzd  dac
MOdzdz" j| HdzW ISt IsT 2 oaH sOBRBYUOSd. 1t ddevj CMOd3 ff dztsls dats
tczCtsotsHWh dj, ROtOCIjtedy j d MazzyO2dz j o ?H'G B d R }ifstosL N
MdLbdedz" § MAzgi dz odHtse o MmMtstseh jMlse OF.

sdzt yjorj dEfcsetO:tstse j dzlstsh, OB dY§f sHT COBZBOtedHT , C B0
f dzslsdetsmis d .

I.A. Blokhin, T.B. Morozov

Kamchatka branch of Russian Federal Research Institute of Fisheries aash@praphy
(KamchatNIRO),
PetropavlovsiKamchatsky, 683000
e-mail: ivblokhin@gmail.com; tmorozov@kamniro.ru

AMPHIPOD COMMUNITIES ( AMPHIPODA, GAMMARIDEA) IN SOFT SOILS
OF THE AVACHA BAY (SOUTH -EASTERN KAMCHATKA) IN 2019

46 species of nenommercial crataceans were identified. 34 of them were amphipods (gammaridsiy. Max
mum biomass and population densities were noted closer to the mouth of the Avacha Bay on sandy ground. The
average population density of Gammaridea in 2019 was 354 sampliessfoning ad 240 samples/fin autumn,
the average biomass was 1,48 g&nd 1,12 g/th These indicators are lower than those described for open waters
of Kamchatka. Using density indices, gammarid communities were identified, the leading, characteristic and ra
dom species of soft ground communities of the Avacha Bay were determined. Seasonal changes of species in
communities are revealed.

Key words: macrozoobenthos, amphipods, gammarids, quantitative indicators, density index.

ljtwwoarjy MmMojHjddw & B dzlssWOkzdzy ¢o0OyddzmEts?2 cksr
9 CRL 9 J Misdwifd Bldtucfipl§ s gdets sSIsH j &ZzO R B J OB st kM
90e [1]. ]l MmMoetj2?2 tOBEls] Ooaltste MssBh Oz & ®WORBHC
dzsydzr = d trB © HEGOeEtso' R d dzjosHdz = kdztse On, o Is
fmd BwY o dappedaf Amphipoda . [ dz, dzi ESCOLT" 9 0Ow odHtsolge ftod
Metsdzr ¢ Wsted OBV dYytsH, §OwOLdIsdqelkzs hdr o OmMyduHdwa=a

l HOd dzj2h jds dSROLOEY B telsdC Odz! detsy tOMYyted HJ dzj
cker, ftwjHOoOWdIsjdz® dzgs or Hjdzde 8 Bdtsyj dzesL 589, BB IGC
ofMmMistej yj dedzr = fsofmj dgi Misdes [ 2] .

14 Bdesesydmdzj dedgr | @ ftsmdzjHEehdj t©OBBIST fs tsfdmo
[Bi7] desmdadzd HtejHOOdIsy dz' dgf 2 R OtOCIsjte d B'" dzd BSt6d
N ftedBdzdL dlsjd dFf @3 o' Hjdzjded j d3 Hisdzdzgr » MBh j Mise,

11
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1 sfjdzj L &zOydlsj dz' desets f jtejter 90 dhdzj Hise Odzdw B j dzlst
1982 cfStsdid®j8Chsdotsds dzOB stcOlststcdd cdHtesBdBdZedd s OM
vsbbt. ltod o' ftsdzdzj dzedd otsHBd&ZOL dZr 7 d Hdesyj tef Olsj dz' dg' -
dmmdzi Hse Oded s ok dwsceckls MyudlsOls! Mw odz@ Pz tsH dzv !
Misdyd M3 Blsdesh jdedd, IsOC d o  &zOdzj tw©WOMYtcj HJ dzj ded W
ckzer. 1 tjLbkd O] {tIsdr dfmdzj Hseo Odzed?2 B'" dztsts-ts5B dzOtclz
CteOWdyuj MOV dtoddzOHdzj y detsfyls! , EZCOL Odz" M &6 dasig® iy jo ¢
MistcOdzj dzgdj o ¢o9OyYUddemMS 2 ckeji [ 8] .

lted ofmj2 vyjda lsfr]lsq’ LIsts?2 tOBSlsr Ooltster dzj Yoo BHC

oyJ dzsd3, IsOC d or HJjdzi dgdw MssBh jMise slsHjdz desm ctolzf ff
sBh jMmise d3®QthSBszls mo

Ajdz2 dZOMOBEEIE OL Ols - Mtsotej g dzdz" 2 o dHBoats?2 MBMIsOs
Gammaridealw" 6 ¢ d = ctokzdzstseo Mk dzdlststcOdzd ¢o Oyddzms s cks' ,
oftcjHj ZOR Mseh jMise 12 ctokzffr .

I 0 d fMmjcesviBtedrdzj2darl 9 j B¢ d  Bsjdezls:ts fifds OfdmEdfP~ J( daid iz U d

tBtste BOIjtcdOdkzO tsfkh jMmseodw dzd 5 fMisOdzH Otelsfdzr d3 ¢ dH to
fsdz Ltso Odzd j 5 H desByQ ac.f Olsg d¥tc L € J B@idzj B3C d ftesods+H ddzd o d
MmMOdzdj Htsdedz" 7 Blsdztsy jdzd?2 5 CazPhhY¥ @EcPdd 1o . o . s 5 dzf

Kamuatka ’ 3 Kamuarka

ABaunHcKasi Ty6a
24

O Kamuarka

tdfm. i Cl0ED ] B30 tOmy sdsy j ddv disded s sted dze 5o i L0 i igds @gete? iy OEay 2 dz0 y

Bifteds dzdL dlsj diy HOK0 ScOuctisdps 5o ¢ ez BC 5o 5 H gl o BOBB 6ol e Oy g dztfezts 2
21 yj tedz 2 ygoke; 2 3d dz, i jdm@g ;2 4d dzj d 2OC i zP 165 B S B S o dzd iy 2 S) MsS; 7

[ftejHjdjdd] osdHBotcts MsMsOeO® d Stddyjmlse jddadze s
o kOBGSEOltkd 7 kMdssdwr. 1ttd GBOBSlSE KONMERIS o
St Ode L dBso ] HOdz dzj XYY ez thg Mg s s dgOdz01 02 dig-dzdz’ | (St
90dkd s CffOB d HOdjj] GitEjHj & dd HEYLYEOEREZSER® &
fts Wtekkzdzy [ 12, 13]:

ROgH § €M off 15 dfts

4 HAdBO BiGONTdf flats®,dzetsls! s dzd dedw o d H
J 2ZO0n Mt jdydw: MBrE&EO fydiOdjd & ddz
M fdzslsdzsmisd © HOO OLO d3jdz hj, ud
detsfilsd d3j dz@ "j o Isted d BtSdzj § tGGL, Y

o Odzqd s ftcj sBEZOHOE N B (kS BSOotsHWh jdi3z) o
dzts fy ¢ 90 dd&zd HOYJ ©kted odHO. s Otelsr tcOMmt
Surfer, OdzOdzd L H Odzdz =, tcOMmMud Isr gdzH j S Mtse  f dz fmilsd
G tc O dyligrpsoft Excel

l JtetsBOn ®HBOCtosL BhOBdsHRQ dsd2ytctso Odzets 46 ISOC M
O BtsBteOLdz2 =, 34 dL dz\Bphisddaigammyauize; 69 ¢ O G diiEB 1 GRZtcE ¢
(Cumacep 31 € H J € Ofesapddgs;, (JL s sSHT BdLdHr d BhsEpol
zv dzd fn+ (OB dZ. 1) .

G Hfdnd
o fto
TddzH j €
HJ Cdpts |
]
H

fto
J H

7]
T
T
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B¢
B
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&

vsO0Bdzd yo 1

LOIjdzd dgj MSCtsdzr €5 dady

v OCMsdesd3d g MEd2 MsMisOo dej ftesdyr Mzseor 7 OCBBBWKCOL A = 9 1§t
B 2019 | 2019 | - 2019 | 2019
g/ v OC Misdz 02| fj dd 1/ | v 0OS Mtsdz %02 M) dz
1 | Anonyx nugax pacificus + 24 | Pleustomesus medius +
2 | Orchomenella minuta + + 25 | Nototropis collingi + +
3 Lysianassidae gen. sp. (juv.) + + 26 | Melita sp. +
4 Eohaustorius eous + + 27 | Pontogeneia ivanovi +
5 Paraphoxus simplex + + 28 | Ischyrocerus anguipes + +
6 Paraphoxus oculatus + + 29 | Ischyrocerus commensalis + +
7 | Grandifoxus longirostris + + 30 | Ischyrocerus krascheninnikovi +
8 | Grandifoxus robustus + + 31 | Unciola leucopis +
9 | Grandifoxus calcarat + 32 | Crassicorophium crassicorne + +
10 | Harpiniopsis gurjanovae + 33 | Caprellidea fam sp. +
11 | Phoxocepphalidae gen.sp. + 34 | Gammaridea fam.sp. + +
12 | Oediceros borealis + 35 | Diastylis alaskensis + +
13 | Bathymedon langsdorfi + 36 | Diastylopsisdavsoni calmani + +
14 | Rastroculodes longirostris + 37 | Lampros beringi +
15 | Bathymedon sp. + 38 | Eudorellopsis deformis + +
16 | Aceroides sp. + 39 | Eudorella minor +
17 | Oedicerothidae gen.sp. + 40 | Cumacea fam.sp. +
18 | Protomedeia fasciata + + 41 | Mysida fam.sp. +
19 | Protomedeia grandimana + + 42 | Isopoda fam. sp. +
20 | Protomedeia popovi + + 43 | Ostracoda fam. sp. + +
21 | Protomedeia sp. + 44 | Decapoda fam. sp. +
22 | Photis sp. + 45 | Eualis machilentus +
23 | Pleusymtes uncigera + + 46 | Pagurus sp. +
] BOJ MY Hdzvv ff dzslsdetsfls fsmjdzj dedvw d BdGsdBBOMMC
9756t C L°d/ @02 ,°03@ &/ WRABISY BEg SO7.3F b gslsmise j de@ts. [ O

£COL™ o Of i jrte dLdde@spjAzd@s t@vd, ts dt

0,73%

| 0,50%

acea
/%

o Echinodermata

Ostracoda
0,1%

4,22%
Nemerthea

&YW BdSEOMMO O d3j G 5o SH A HjdzOEilsSTo 2V jIs BSdzjj 1 §
dtcJHd dgj ftosdy Mzsor 7 wOCStsBtecOLdzr » OBW Y tSHT w9
ftsfmj djddy, OS¢ d s BdskoMmMmi (tdfm. 2).
Nemerthea
003% 1 tesyy Annelida Cumacea

Ostracoda|

Nemerthea

Echinodermata
0,60 %

Cumacea
3,0%
Mysida
1,3%

Isopoda
0,2%
Ostracoda
0,2%

Decapod.
1,4%

Nemerthea
0,15%

l esyd

Cumacea Mysida
2,7%

2,6%

Isopoda
0,7%
Ostracodal
0,7%
Decapoda
1,6%

Hisdzd Mtej Hdzj 2
THsdzd Mtej Hdzj 2

BdBd&3OMmMmr

13

f zslsdetsisd o sfj dzj dad W
stec Odzd L dsts o

) ¢
tdm. 2. uttslsdssjisddgsii isfyfte jfHsdgjj2dzjfded v d  fMtej H dzj 2
¢ BN jdBkz HdsYjtef Olsj dz' dzts gty 5O &t o) tead § [clzlsias fff bs salr WD © o

stec Odzd L dsts o
BOC oL o) dssMO & ¢

Bd sd&zOmMMmr B
(- OX
BOX teds;L st5B § dz
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J d M dadz ptej ddW BOCMddBOdz d' § ydmdzi dedetsmls! d B dE
9 fnl§24(1<$ /53)48 dZOd3o Iststets i3 dsifnlsjBrwz@ indsd d3 14 ts SC@ILJ O Idf joiz
f sfyj dzj ded w d BdsdBOMMO BT dzg ftcjHMmlsOo dzj dz' d M ¢ dzs
Ischyroceridae, Corophiidde7 6 4 ¢§ L3/ @i tsdso ggls fils szdzts [ Odnj-j] (6 kzE
fpr OBWditsH dHEIls ifps GBdsy dafl A ®,2 , T 4 @iy j Ismis 8)) dedets ( toC
10 tiMlsOdz dF 7 MbOodzydwn OBWditsHr ddzd tkihizlshmiss se Odzd,

Kamuarka Kamuarka

[],][14.

0 0.0050

‘ 3.068‘

1.144

0.024@

ABauuHCKas ryoa
036@) y

. ABaunHcKas ryba
!

0.012@0 332

5.548

Kamuarka Kamuatka

52.85
1584 15845 1585 15855 1586 15865 1587 1584 15845 1585 158,59 158.6 15865 1587

1 dsBOMMO? BO2, &/ & 1 dsdBOMMO Mmfdlsweitc!

Kawuarka Kamuatka

Qe

296 .

ApaunHckas ryba

1624.

704
0« te

ApaunHckas ryda
oo o

0
1743.

40

5295

Kamuarxa

5285 T 2
1584 15845 1585 158.55 158.6 mu 1587 1584 158.43 158.5 158.55 158.6 158.65 158.7

]l zslsdes s f s dzj dzd W 1 dzts Is dats fyIs §tsmj dzj Bedw f

tdfy. 3-MAsjAOdTf e Hj dzi ddv Bdsdofh’ d §dskdshisd §shidjd

9 OCo0OIstedd ¢ 92019d dzimfC &2 ckzB' o
{Mmide ¥ BOCMJdBOdz dz" § L dzOyJ dedv  dztslsdatsfylsd ¢ s dzj dzd
dz0 MmlsOdeydw e M ddzd st i3dT 5d,dzd9 §dj Miydo.dz" \d3gf tsldpdeiglsiPles@dzy d W
dzj dzd v Ml Oo’dldz@ 83 2§ L QB Eslso j sflse j dzdzs .o B dsdi3Of
8,58%d c¢l/,dd6tedEMm.dcs 3). 1 0 BMlsOd dz@ = MsOdzydwvn jOBY Jf SH

flse j dedats 2 tetsdzd o Mtstseh jMlseo OF dzj dcteOdzd.
wiej Hdw v ff difylorgisgiey OfdW df sH o ¢ o QAR44MMAR BN Cabk & jdi3 fts il
o j Mdat220,40171,33 1 C LM dz ¥ . 1 IBOMMO OBYWJisH & MicOs o
fOBd e Odzd L dBBtse  dzj 8 j dzd C O ( 3. (1,48 H589 @ ) & §f dets AMts j H d

d(1,12N0,843) ¢ /i j dz' v (tedfm. 3) .
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A.A. Bonk, A.N. Pushkarev, E.V. Zheleznyakova

Kamchatka State Technical University,
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e-mail: bonk_aa@kamchatgtu.ru

EXPERIENCE OF AUTONO MOUS NESTSINCUBATORS USAGE

The possibility of using artificial nestacubators for incubating Pacific salmon roe and obtaining resilient
offspring was tested. As a planting material, chum salmon roe was used at the eye stage. The tests were carried out
in artificial conditionsi in a closed water supply system. The results of experiments showed that the survival rate
of developing eggs and hatched free embryos reaches 100%.

Key words: chum salmon, egg incubation, nastubator, closed water supply system.
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SIZE AND GENDER COMPOSITION OF MYSID PARACANTHOMYSIS SHIKHOTANIENSIS
AND NEOMYSIS MIRABILIS IN THE AREA OF REINECKE ISLAND
(PETER THE GREAT BAY, JAPAN SEA)

Size and gender composition of my&ldracanthomysis shikhotaniensisdNeomysis mirailis, collected in
the area of Reinecke Island (Peter the Great Bay, Japanese Sea) duri@gtbtagr 2015 was studied. Thexwna
imum size ofP. shikhotaniensif®emales was 22,5 mm, males was 18,3 mimmirabilis females was 18,2 mm,
males was 17,1 mmN. mrabilis females prevailed (86(92,8%) in the gender ratio during Mdune.
P. shikhotaniensi¢emales prevailed (60,03,9%) in the gender ratio during JuheSeptember, juveniles @r
vailed (66,7%) in October.

Key words: mysid, Paracanthomysis shikhatgénsis Neomysis mirabilissize and gender composition,
Peter the Great Bay, Japan Sea.
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d Paracanthomysis shikhotaniensis 1 @ ©  sfydzj H dzd ric G2dsHEEP ©-g A3 jdly jSdg [ 92
N. mirabilis (Czerniavsky, 1882) dzOdB tsdzj jJ dBEOMMse r A Omtf e js @ dzjc @'dz] dzo
9 jtodes? yoOfmlsd vdrets BEjOdZO tsls v 0Odzc OteMC ¢ sls 4 tots dzd
tesoseo d ¢dzvMmCd, Htsoefmj ki Misdets o Mmistej yoOs h d2 MW -9 MM
hd2 otsH' g Isj i3 jteOkztots? ts5Isi34,3lg 6 [HES] .+ 2[480ckls Qfj Idn Sl
sls 0,2 HB 140 .

P. shikhotaniensi®etryashov, 1988 fnils | dzs ¢ Odzd dzdz 2 B Btcj Odz! dzr - 9 dH,
BOdz! des?2 BCjOdeduyd ME 82 Msdzj desMmiss ¥ sIs 30 HEB 84 eps
H' I T1,5 HissSHIRERO djUdsy siiploipifdtscfsddd Ht ©-0Odzdo C
otsdE dIstej . | cidMicdR @Bty tBdOttkzy jd 8 LOddej 1 J
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Sl

Ok¢dd MojHjddw B Bddsedd +Isdn okmn odHtse MmtsH
[ 5] dd&@Ezss®8 E8B8¢M7]. [HABOCEG fr] s5Cd whHoL d3dztsy J
tctsfis O Uﬂqjﬂsadgwmdmg;slstelzglsiztee ftoesHBSO) dIsj dzi dasfmls! 3 dL
fr](;tsljdz;dzo[ié HOdz! dgj o sfplssydz" = 3L dH dLEzyjdz dgj HisM
dZ d fnfndzj HOsEO@E] v @ GsLdriggo tisdgtis fls O o ©  Plrcanfhdryysiad 2

niensigl Neomysis mirabili®s tcO2>gs@zjt Js? dzj €J (L Odzde 1 jlste®O 1 jdzd ¢
dzj Hso Odzed W f totso tsH d dzdo @ {fjtRddBjtE ] iy dats 21 of s jf & 15
dgLdH tfqkh jMmlse dzvw dzd D52 dz) o dgsfiOa G dBY H dzO B & iz B d§ dz5
mhdls &3 dL 3§ dz ded ydese s ¢ OL O -~ 1.
dzj
v dzd

0= g
BT
8"”

()

M
3
@,
dz

~N— )
3.
ow =
® 0 I >11
°—L7r3 5"8“-

sftcjHjdziddYy osdHtsoatsets MtsMIsOoa O L dfH- ttOL H j d
f 52 fifs@ts’j daffzj M sHiso d dzOdzd yde ( d dzef- tslsfylzls
d34tef. s WBdzsHd tlsdetsmddzd ¢ o jdeddz: dzr § Mtsed, |

so . VU MOBBSE orHjdvwdzd 5 MISOHd?2 ©WOL 9jdlsdw: 1)

3) MlOHdwY 1, o ®REOtemkzfdOd do' & MEZGLOE ¢ it
dz B ek dssd, 4) MsOHdw 2, o ®&Otemkzf JOd d& A
Bdzj dedz’ B3 6 zZzOL Od3d, 5) Gldjtimisdehdjimw, fm §Ezfmis’
[ dzddzz Isj ZO C Oy HEBEB L CLjdBfdvted dL djtwdd sl @ZOoyo
5h oizy s etsdBj stc® ftsH BddsSzdvtesds M Istsydsmls: ¢ HIES
Odzts 5 Po6shikhdianiengi§f 3 4 4 Norjislslis§s dwlsOlsdmisdyd MElzs tsBteOB:
jdzgdz’ ° HOdMzdz' 7 fesosHddd M ftoddsj dzgj dzgd j o3 § escteOdE ST
1l ftodBhEEEs® 1 js2 dzj CPj shikidtanignsig N. mirabilissB e OL 8 Is- dzj B tsdz
i MStydjddy o shmdsedsd o LOshmdys: &steMSs?2 Isttdor
N dets dzOB dzs HOIs! E e jtorndatsisd ftosL cOyYdets?2 gwBHT . 1
) &q L M. mirabilis Ctls®@mMBotg o fMistej yOdzife dzo , Isj yj d
s O 9 HjtedsH M de dzv HB fjtots? fsdsedds M
ded ydz' j QL SRy ez o dh-o® tQRAELRL s slshizisMis
ltswadzﬁ’.dmikmotanlens&lsdy YJ detss 2 tf editstete dz2@ d ¥ dgv |
BOomMmMtser | MEtsfdzj dedwvw L Istsls o dH tSBtsOLtsafaOd

N. mirabilisd d&3j dz Hdzddglz Isj d&zO tsIs 9, 0 HEts- 18, 2 d3
f)ls Oo(t dz4 ) s O, flte j Hijl @&, 5 ROR)iS(L 4o, 6)ehidzj 0, 1
05% moms (12018, 2 &K) . Mishi Balzse &Y dzj dzd2 oMjcHO 1§t
% (86092, 8%) (tdfm. 1).

I dedaj 5 MicCotsigfdiadis i ldrp 3@y tse - 2o § dzd u
ZOMm! d’sdsH! (0, 5%) . 1 &Oj (155NDMHdd? tOL d3j
(ftojnjdr7, 51 13R) (14,8N0, g 618, 2 BB) . v MO
Hazd d2@ Isj &zO (@38 %O kel k@A T, 8 &BKR) ,i o % dzj
_ (13, 8)dB O(j12B, @8 &) . [ sdsH! dJhj ZO ©LOL &) ter
B o I #0j o MmCsfdjddvs §edhmklsmlsods-e Odd MG
B o sdw, dzs BiSd hj oHddE 51 B( &, MOBESES OEs@. 1
B scon0 fMklmso o Oz BEEBH' | MOKSd fl L OYOLS O]
tdhussbdsh jd flsOHdw R 1 d 2i3@tHB0s d'Odgs d2 G HEE5 LOL o]
o MmCsNdyramisd "y dls! v 20 wOL dzdydz' 2 MSOHIW R tOLodlsdw

vOBdzd yo 1
s ilsdzsh j dzd § Nim@rapisdz@ #%9OL dz" 7 MIsOHdW R t©OLoadlIlsdw

8 F*

52
dz
dz
4 6
tc

==

CFES GRS

""—lﬁ[ﬁ
oG- BoIoe T

h

@3

q
[

dlsOHdd tOLadlkdY MOWsE [ 02 R & dz!
g LOyYyolscoddd tsmilsjecdlstse 3,4 i
C2Vyj desfde | 4,3 26,8
glsOHdw 1 86,2 31,3
dlsOHdw 2 2,7 38,5
[Isdzj i Misdeh dj mw 3,4 3,4

P. shikhotaniensif d3j dz Hdzd dzz Isj dzO tsls 6, 0 Hts @ 2ff, 5 ddisds, dffrpdnida c
Hseo Odzd 2 dL o3 dgw dzfipw  tsls 18, 9 Hts 11,5 d3ds, dBOSCSHd d3Odz! dz
Md 3O dz dz" 2 tOL Bjte MOBSE MsMsOoadzwdz 22, 5 dds, Mitcj H dad
[O0CMd BOdz! dzgOW H dZf B, 3s | B, MPNHwdzd ] to jL HgQde@ ~dA M B33 |
ZsH! Jdd3d ZzO tOL Bjter sIs 6,0 Hts 14,7 dd3 (lsOGBdz. 2) .
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Neomysis mirabilis Mait
"
CyMMHPOBAHHbIC 200
npoueHTsl (%) 150
100 -
50 H @ @ ’
0 T—1
7-8 | 89 | 9-10 |10-1111-12]12-13 l3-I4Tl4-I5 15-16 18-19119-20
MOJIONB
N caM1bl 1.0 9,0 11,0 | 22,0 | 22,0 11,0
CAMKH ¢ 3a9aTKAMH 00CTErHTOB 50.0 25,0 | 25,0
#% CAMKHM silneHocHble 40,0 | 40,0 | 20,0
Bl CaAMKH | crazns 80 | 200 | 32,0 | 36,0 4.0
M caMKH 2 crans 100,0
I CaMKH oTHepecTHBIIHECH 25,0 25,0 50.0
CyMMHPOBAHHBIC 200
YMMHUPOBE " HIOHb
npoueHTbI (%0) 150
100 @ m
50
0 — —
7-8 | 89 | 9-10 |10-11]11-12[12-13[13-14[14-15[15-16|16-17|17-18 [18-19 [19-20
MOJIOAb
M camLBl 7.1 32,1 143 | 28,6 7.1 10,7
CAMKH ¢ 3a4aTKaMH 00CTErHTOB
#% CAMKHM sileHocHbIe 42 | 104 | 396 | 292 | 16,7
B CaMKH | crams 143 | 286 | 250 | 214 | 89 1.8
B caMKH 2 crammns 69.0 | 362 | 304 | 159 | 87 43 | 14
Il CaMKH oTHepecTHBIIHECH 333 333 | 334
tdfm. 2. fieokeRjedddsnis0s MSsfdjddy N. mirabilis,

[ dzd dzO Plsshikk@aniensi® § j tsd SH

vOBdzd yo 2

qffdz H s Odzd 2

[ dLdHT | d2OyJ dz RY dz RY dz! doclkf| wjdlswe [Cl¥BtY
1) sfhe ftcj H dzJ 18,9N0,4 13,1N0,3 12,1N0,2 11,5N0,1 11,9N0,1
d ftejHig 143225 8,522,0 75191 6,0 14,7 6,3 15,0
4 OS | fatcj H dz] 20,4N0,3 14,6N0,4 12,7N0,2 12,6N0,1 13,6N0,2
ftojHjd 17,6225 9,522 9,3119,1 10,6'14,7 12,8 15,0
WO Y T ftcj v dz] 16,6N0,3 10,9N0,2 10,9N0,2 10,3N0,1 12,01N0,1
h tojHjd 143183 8,7114,3 8,5112,5 9,2112,0 10,214,0
dHJ
[ SdsH ftcj H dz i 9,8N0,2 9,0N0,6 8,9N0,2 11,7N0,2
ftod HJQ 8,5111,4 7,5110,5 6,00111,0 6,314,7
] fsdzso sdz3 MtsMls Do Jd Hiyggsld uiorts

o] 58 ZOH Odzd 1730 BN , ( &E, OH t

fMdzedL d dzOM* HB 8, 9% (tedf. dz3
swptc! Ekdgj de@ " ddzOMm! s 40, 0
oBLcsMdzZO HEts 24, 4 %. [ BdztsH
0O 9o dHgizisvetcy M)l O oHdHAHADYK
O 9 BCIsvwBty HEGMSdecdzO 66, 7

l d¥dej d BSCIswBiy © MC St
Mokse (M LOYoOkS O3 tfMmilsyc
Cedzd yd Mlso J dzdets  toj 5B dzOH Oldzg
9dJlsMmilse jdzdzs 50, 0 d T &Edz] W)
hd§ M34%]. 8

g e dzvw s MmJ dzlsw s tg! o M
MOdRCd dzO oefMminm MISOHdWAR tOL
tcOL d3j tc O,N. nfirébflis d dzB - sH d dzd M+
MsOHdwa t©WOLoadlkdw (tdm. 4)
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tdm 3.

dtstsisdatsh j dad j
P. shikhotaniensis

q s dgv
cenmope G | W B tGJ_
Ise ts9 OC
s dzsH T
OKTAOPS r : ) J
d 2 (
- Iso ts9 OC
CaMKH
Bl o g 0O d3g q
-MOJOJL



(@Z

aR Ol &1 AeAT 11

A OV Od1 TI&A a0

B3,

vO0Bdzd yo 3

s lsdatsh j dzd j PfipBiki@dhiensigg® tOL da'd nffldc@® L o  Isd W

dlsOHdd tOLadls R Y dz R dz poclkf wjdkswe|l[SlswBi!
4 LOYOls Qi@qu:q’g Gdlstse i 31,3 33,8 9,8 T
C2yd desimdzr | i 30,2 23,1 20,5 T
glsOHdw 1 50,0 3,1 215 42,0 8,3
glsOHdw 2 41,7 26,0 18,5 20,5 8,3
JIsdzj e Misdeh dj mw 8,3 9,4 31 7,2 83,4
200 Paracanthomysis shikhotaniensis
CyMMHpPOBAHHBIC 150 HIOHB
npouenTsl (%)
100
s
0l S N = . =
| 67778 | 89 [9-10[10-11]11-12[12-13]13-14]14-1515-16[16-17[17-18[18-1919-20[20-21 ]2 23
MOZIOb \
W caMIB! 188 | 12,5 [ 43,8 | 125 [ 1255
CAMKH ¢ 3a9aTKaMIl 00CTerHTOB
##% CaMKH sifieHocHEe
B CaMKH | crams 167| 83 | 83 |250 | 417
B CaMKH 2 cramus 30,0 | 40,0 | 100 | 200
W CAMKH otHepecTHBIIeCS | 50,0 50,0
CyMMHPOBAHHBIC 200 HI0Nb
npoueHTsl (%) 150
100
o mll o
67| 7-8 | 8-9 | 9-10]10-11]11- l"l"lll 4 ‘
MOIO/Ib | 27,7389 | 167 | 167
M caMIBl 26| 79 | 500|316 53 2.6
CAMKH ¢ 3a4aTKaMH 00CTETHTOB | 33| 167 | 36,7 | 433
CaMKH siliieHocHsie 34 [ 414|207 34
BN CaMKH | crams ‘ 333
W CcaMKH 2 crams 40 | 40 120 | 240 40 80 | 200 120 | 40 | 80
W CaMKH oTHepecTHBIIHECS | | 1LY 222] 222 | 11,1 | 334
200
CyMMHPOBaHHbIE aBrycr
5
npoueHTsI (%) 50
100
0 . , 2 y : & PR —— e
['6-7 [ 7-8 [ 8-9 [9-10[10-11]11 3[13-14[14-15[15-16/16-17[17-18[18-19[19-20[20-21 21
MOJIOIh [333( 167 [167 [ 333
B caMIB! 59 588|294 | 59
CAMKH ¢ 3a4aTKaMif 00CTerHTOB 13,6 | 18,2 | 50,0 | 18,2
#% CaMKH silueHocHble [ 13,3 | 13,3 66,7 | 6.7
B CaMKH | cramns 214|250 | 53,6 71
M CcaMKH 2 crazus 334|583 | 83
B CAMKH OTHepecTHBIIHECS 250 75,0
CyMMHPOBaHHBIE 200 CeHTAOPB
npouentsl (%) 150
100
50

MOJI01b
N camIB!
CAMKH ¢ 3a49aTKaMH 00CTEIHTOB
CaMKH sifnieHocrbie
Bl CaMKH | cramis
W caMKH 2 crams
Il CAMKH orHepecTHBIIHECT

200

CyMMHPOBAaHHbIE OKTAOpPB
npouentsi (%) 130
100
50

(L S——
| 6778 89
MOJIOAB Ll |22 | 33
W camIibl

CAMKH ¢ 339aTKaMH 00CTETHTOB

CAMKH siluenocHble

I CaMKH | crams

B CaMKH 2 cramus

I CAMKH oTHepecTHBIIHECH

td#.

t O kif disyjciistats 2

9.1

364|545 | 9.1
21,7 | 348
43 | 234 (383
174 | 39.1 |
| 250500 |

=il

348 | 87
234 | 106
348 | 87
25,0 |

15- I(w 16-17] 17 -18|18-19| l‘) "0 20- "I\ 1-2;

2[22-23|

| 9-10[10-11 11-12]12-13(13-14[14-15[15-1616-17[17-1818-1919-20[ 20-21 21-22]22-23]

67 [189 | 289 144 | 156 | 89
121 424 | 364 | 9.1
10,0 | 70,0 | 20,0
MismlsOo
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N. mirabilise t©O2tsdzgj . j2dzj ] BGBteOLEZjIs
dzsy oteJ d&3v o Mmiste] YOr IPMshikhqtamighdd] 1§ tzd v fs 15
f sdztso dadgj, d& MCtsf dzj dzdvw ©BtELOLEZjIS M O8c ]

[ dzd 2@ Isj d&zO Bk N Oughilisth c@C P REHS d tSHJ RZOSC B9 O:
MOokEAL 8, 2 d3d3, i 1iYOQ diy tsda3. Its dzdlsj cOlskztedzr d3 H O
N. mirabilisB sdz' h j E M Qdss 3 5 ,H5s fifstgBc7CGz5 @ dghikis@aniensis B s dzj J
Ctozfdzr 2 odH. wOBRBEd dqd3jels Btsd hdd ©OL BJter ,d-uj oz f
SH dMMmdzj Hise Oded?2 MisfjldBg Pdz dREE d5D ¢ B BOMO dfzy Bo tPL d3j t6
sdc Odz 2 MO8z jdgag,, 00 dizdz [ 8] , ISEHO COC Yt ddls]j Okt
sj d&zO MOBsS 2 71,212 , d§gd3, dz3dP [fr’;SG}dsuts&atGJHdzc{? tcOL d&3j t6 j Isj dzO
ssd3. dowLOds 1t M Isjd3, vyl ojfmds? d o d@yoOdj
Bso Ooah dj Mtsed dL f tcis jizisdz P dzfc O rdpptiideg ots Qg . MsMis O o
(15,4N0,1) dsd3, o i ({4,6d49,1) dsdze to j H dzd 2 tc O P.BhikbotakignsimOO k2 j i3 sH
Mz Hs9 Odzd 2 dL d3j dgv dzlqw IS 18, 9 BB © dedzgy HEtS 11,5

) fostkty MtsMmisOo j N. iyfrabiffisdpj fiiigdd?H ©  ff toJ 5B dzO HI G2REYP), M O di3E
zP. shikhotaniensis d 4 figj dzswBtcj ftoj 5B OB O&F) NMOBC d GGV B tcj
ZzO BsdsH! (66, 7 %) . P.khikigtartsetist jNdagjiratilis txigfdg jdwj dztsdztyf js i ls s
ftedmMkzlsmMisoady MOBBE tOL dzd ydetsets t©OL d3j 6O, dzORts-HWh dA
H, Yylsts MeadHjlsjdz Msealkzjls B d&Odduydd o §oflkzdvydd
GJdagj 6OYyd?2.

[ dlsj OO

lLyeykeS oOdzsl dis®dedy d ¢ddh jor X teidg ktshspdedizis st Ios dac
dz = distew T IsdEBe dodd if ¥ s dzlsste 11 #8040 6.

ZJIZHdz,q’Qtsao [ e sz jojyHisE@Nftc] Hjdzjdd] d MmisOs
oL Odzdo j 1 JjIttO Jszo[QBGB Il Y tedetsH dz jOd®), I teechtprd3r mdizls
d bkinddud MEBJ d MY s dzViLltdp Qe -f tc GQEsyj.tc PHE ST Qo dzso
sOdYyoOIlsmMed?2: s OmyoOH, 461l 2015.

I EHd SS90 [ .., Z#d HisdpOftsfdzse dud MSdJ nOtcOCIs] to
Paracanthomysis shikhat@ensis(CrustaceaMy si dacea) LOd&zdeoO 1 jlste® 1 j dzd !
fsemCdj BdosdseduimMsid) dmMmdzyj Hse Odzd™: HEsMIsdY j dzd v
O O Is. CtsdaW. M d3f ¥ HEAOKL. -dzjusfrgls dfg jdp O iy Idafiftftdeds iy Sd
Y MCls@Qdzydi@ 4 ( M9 dzsvadttw j 208 sf sdd dHESWYWEHRJIBLT20160
g. 11252

4. ] &zdwdzdj cGdHsdEZEedud MSdr EmMdazced?2 dzO tOMYtcd HJ
(cCYtsdmits) B ©f 1. rR.  OUYtsa.j oy /deictitcltsm dafté-ts acQ
mr, dr MBotej d3j dzdetsy MBMmilstswdadd , SRtcOdzO, f tetsdir fydztse
VIl dz2Oys ©CIs. CtsdaW-dzj sdtsmievw B s B15. 5B to O tg ols@aotad WO o ddfds o Sy
sOdBYOIsmMed2: s OyueOHE, vil7A32017.

51 jiltgwve .1 . fstewH TMyisduwllacea Boas, 1883 // t0O¢ts
stsdz s Odzydteds j, BIdLdH', LoWoOokzLddH') d hBstde dj t
W] zOHdo sMmistsC: [TORZT OLE®BO, 2004.

6.y jteCOhddz &. ¢. ,. ICICxCsicd@EeYd YJ. S d2 OdzOdzdL MtsMists

1L CsmMdmisjd3 LOdzdeo O 1 jIsteO | j dzd S8 @R2006.C 4 sdzB) ¢ 5T s t6 2)
4 637 652.

7. € wWdgso O [ .1 ., YJteC Ol ddztsts . hsp to p dgilztrztsetas { C th
Msswdzdw L OdzdsO®s] [(281@dM0.J1/j/dzdl¢] Mis @2012(1 1 [ 2 ¢il6 21 §3.5

8B.1lEZHdd S8 O [ .4f.. ZJ®jud @z20® dfjfsditis o 52 MtsMisOoasME s
o 82 tots ) Baradgdthonfiysis shikhotaniengisCr ust ac e a: Mysi dacea) 9 1
(ctegC sy dBstey) [/ / lwdesHdy § toJ mMztemr, dr Mot dj «
dzd yd M¢ tsd dmf sdz’ L tsV/IDdedind: te ts ) Sfistg GOz’ Cigiditc s Go dzts o )
sOBYOIlsmMed?2: sOmyOBBOIUL, 20168.
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urs 594.1(265.54)
t. 1. |1 &ofrj.de.s*dtetslstse O

lsdatstsSjOdzmS d?2 W ddzd Odzd s s g @ f Ot )€ sdz®@iz ddafyils d sz Is C
ter Bdzse 5 R 1SV Didss @ OF d d (vrR1tJd) .,
] ZOHdoetsfMmlssE, 690091
2r odz dzj osflssydzr 2 WjHjteOd d&f 2 bkEdzdo jtefmdlsjls,
] ZOHdoesfMmlsst, 690091, 690922
e-mail: rv_vlasenko@mail.ruadm26528gmail.com

{eflrrivfeuvrR t ol trrcefrirRe R #fuovdol YLV RE 11U
[JTJToesd [rtAr1 9t RR 4 uvMERCENARIAST(MPSONI)
I ruomusoeom 1¢sf o1, vel i RrRC R I VYoJRrRI[ srRufI L tratd

ltwejHMIsOo dzj dets § tesMisteOdzMmise j dzdzsj wORHteH 5o dgd teth § Gits 3 flzdzs @RS |
ZOted d o ls degtefipadanpsoni d&zO o' BtOdzdzr » OC o Olsstdwn, O LOCYJ ft
fdssdshisj 2 d Bdsd@Omn {-ogirse §@ROMGsMEDY MO tmip @y dgg & dzts OMMd3O s

s dzs W o' j Méycktmda@impsonj Cf sdhCts] &Estej, wOMftejnjdjddi, §tf]

R.V. Vlasenkd, D.A. Krotova® 2

! Pacific branch of Russian Research Institute of Fisheries and Oceanography (TINRO),
Vladivostok, 690061
%Far Eastern Federal University,
Vladivosbk, 690061, 690922
e-mail: rv_vlasenko@mail.ry adm26523@gmail.com

DISTRIBUTION AND COMPOSITION FEATURES OF BIVALVE
MERCENARIA STIMPSONISETTLEMENTS IN THE BAKLAN BAY,
THE USPENIYA BAY AND THE KITOVOYE REBRO GULF (JAPAN SEA)

The spatial distribution fandividual settlements of the bivalve molluskercenaria stimpsonin selected
water areas is presented. The distribution of their densities and biomass by depth are given. The size and weight
composition of the settlements of this type is described.

Key words: Mercenaria stimpsoniJapan Sea, distribution, settlements, size composition.

limfsLesdtsyds j, ©® yomlsdztsmisd
BBd fodetcjydsets dso O d BOtdS zd
ud

HoMmMlse BteyOIs®-] d3ts dzdzs
d skztor
L dzO dzdi o fdhjots? ftesd3zr " dzj dedetsfls
fls
q

s O¢C dpsp j Mis dats,
WOttdROSC sdzse d yd fi
sydtejH! bz, Ykt &dscdj Holk teyOlsr j dfstsdzdzs M€
s C d Mdztsls, dBddzj eOdz! dz" = 94N jMise l. ¢ct g dlsj dz'
@B MdzO MtsMicj HislsBYJ d2O0 dd3j dedets o dstew s | Odz' dzgj 65 | sMist
cOBBIsT 5 OdZOdzdL & BIBRBOMMr d ydmdzj dedesmisd tslsH j dz' dz
otsfMistcj Btso Odzdz" = ftetsdzr Mdzsdz. 1 jH! Istsdz ¢ togjcOzdRg)sdr j ¢
ydd s o"r &zcekz d HOd dzgj2h j2 tjOddLOydd cdHtctsB dBdzlst
HdzW dzgj 6ts 3O jtedOdz BJjL GkBdlsjdz dz" = ftsmdzj Hiplsead?2 H

rekmlse steyOlsr 2 Bsdzdzse M $ MeggewayastipPord( WG owld dddztf fiflB8dBEA ) W o «
Mvictfd3r h dzj dedets o tsMistej B 59 Odzdz” d3, O ssMmetjddj tj MzteMmtse
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CHLORINATED HYDROCAR BONS IN THE NORTHERN SHRIMP
PANDALUS BOREALISOF THE BARENTS SEA

Chlorinated hydrocarbons in 20 samples of the muscle tissue of the NorthernRandgtus borealissele¢-
ed by bottom trawl in 10 fishing areas in the southern, central and easterf flagtBarents sea, were determined.
The content of organochlorine pesticides and polychlorobiphenyls is not normalizedfishnfishing objects (i-
cluding crustaceans), but, nevertheless, they are present in the muscle tigshereélisshrimp. Tk results ind
cate a low level of contamination Bf borealisshrimp with chlorinated hydrocarbons in the Barents Sea.

Key words: Barents Sea, northern shrimp, contamination, pesticides, polychlorobiphenyls, toxicity.
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ots?2 yJjtid dmr MBHjtey Odedy © oBHd 7 e OddL B3OE L dzO-
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sster 1 CodoOdzj dzlsdes? IssCmdydesmisd MsMmilsOo dzw ¥ Isdz-0, 000 1,
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[ .1. rdqdzz yse O
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cr Bdegsets - BCY ODdss@OF dd (vrR1T ),
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e-mail: lidiya.zhiltsova@tinro-centerru

gfltrfrurvdtr wfewuvfciRrRr YIfc o6vArCT?ARR 1 Joumup
(VoS R Yrowtd Jrfrsf1L, c¥lrewsde fLtr)

1t6do j Hjdg HOdzds jisthIsttets atad J B Gty 3 Oz j &2 ydd o BEAk] 1 OC
Bz foHo jtyjdts fsdk Moz o Isjyjddj Hddlsjd dscs ot dj dzq .

sdz¢ yjor j Oogaega® ydvw, L OfOMm, ©OMfteiHjdzijdedj, N lststcdgsor j o

L.V. Zhilts ova

Pacific Branch of Russian Federal Research Institute of Fisheries and Oceanography (TINRO),
Vladivostok, 690901
e-mail: lidiya.zhiltsova@tinrecentrer.ru

CURRENT STATE OF AHNFELTIA TOBUCHIENSIS FIELD IN THE BAKLAN BAY
(PETER THE GREAT BAY, JAPAN SEA)

Current state of thanhfeltia tobuchiensiBield in the Baklan Bay (Peter the Great Bay, Japanese Sea&) is pr
sented. The field is not subjected to fishing for a long time. Its condition is relatively stable.

Key words: Ahnfeltig stock, distributionstorm emissions, related species.

]l LOdkzdej 1 il | jddisets OdaWj dz ydw ¢ teAhmfdijis ©o dzj dzO
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Yodftszd s §J ctlzdzls ) d pEiwegdQigy dy dedz@ J Sed Zlclzdelslz o SH
MotsBBHAS dzj Y O dj o Istodzhfjtc odigHer j tudsOiqdel 1O (OAfY tdatgf®B)tc | BI 2 qi s C
stesdyr , 1 J to] o tsLudgV, tc da0®,C, d2Orade' Ogtsg Y L ¥ h  j v L dzOyd s
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fteJ HMsQodzw e Is MsB B2 BGetetsdide 2 5 § dztsh OHd HEBF sdzdzd Is «
dzd ydzr = s O¢ fifs e W, M dzOB dzw ¥ Is o tsHtstsB d3j dzde’ Jf - tetsyj Mf
Isj dzt des?2 Mlsjtfijded d BStcjHjdvils d@dtsetsydmd) ddashls: L Of

K j dz! HOdedeSI2s ytg QOIS ' Miso toj d3j dedetsc s MtsMistsw dzd W f tets d3f
© BEkf. 1 0¢ dzOdz.
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4] otfygjdedaf] ¢ jiRGUlE&sHd. 20QRMise ] cdHtesOSCEMIsdud MEts2
T dmyf sdz! LSOO lsdds dzOz ydz' 2 Y610n ts dits Ists frudrtd ot Iz [ 3ty ded Is s t6
OBBIs LOdsY jdO JjyjetsHdOw ftdowL O € MlsOdzH Otelsdzts?
L d3j dzj dadf j] BMmdetsodzr 7 § OtOd3j stetso  ( Is o ddPis) dd® * f A0,  cfipd
rfm. Bds) eBHsoatsdz OMY J CIsj .
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tdm. 1. t oMY &b dezfided j ¢ shHOB) , hdzBY o tHBesMd] 2 (&),

ifts HOdde 8 cqHEEOSEMisdyjMSdR dLdBjtejdd? o BEAL

1 sCte" Isdj HAZO otsHBtMmdY &dd dL d3j dzv dzsfyr  Bted 0d H s
B3j dzj dafifd dg's f zOMIsO tsIs 10 HEts 35 M3 (OB . bR 0O
ctsdzj Isdzdn L dzOyj dzd?2 5 { sk ftsdr, Ykt cseottedls B

v OB dzd yo
I dmsOdmisduiMSd) ROEOSK]tdhsdsd fodv OdYjd ydd skn
Lsu| Y &SP 0K Lked] 1 mEH [ sd | 5 5O lthBthJt;;rlslsq(ithQ L
GO a3 f &zOMmls| § tod dzj ¢ey o3 % st ).
2002 797 30250 | 10135 30 0,71155 301 100 20,1
2003 705 10,0260 | 5130 10 10124 20i 100 18,0
2004 693 70290 | 10130 15 1,160 201 100 16,4
2005 712 5,526 15130 25 1,063 1095 17,3
2007 597 80250 | 10130 20 0,849 20i 80 16,5
2009 723 7.027,0 | 10140 15 1,06,1 151100 18.0
2011 765 5128 1030 20 16,4 10100 16,0
2012 666 11,530 | 10130 10 1,245 101 100 17,7
2013 737 115120 | 1035 10 0,975 101100 19.7
2015 709 8,020,0 | 10135 15 1,255 10190 18,6
2016 606 3122 10150 25 2.17.9 101 100 20,3
2017 813 60240 | 10135 20 0,959 20i 100 16,8
2018 787 8,529,0 | 10130 15 1571 101 100 184

RL MefkzkMmsobkshdrn otHBEsmdj 2 o § &Ofmisj Pibl j d' vy
filicina, P. haielocarpoides f toj HMisOo dzj dzdz" = dz § ted € toj § dzj dzde’ d3d W 1
ftso jtern f zOMISO Odg jd ydd dzjBtsdz hdj dAsE O fissjd ¢ &
BOMME0 , 07, % ¢l dszOuDaiy. ERE0 1 OC &Odz kdj yOdd yoOmlsdyd
flsd dzslsts2, SCtltteOV L OddBOEZO § d&sh OH! ©® 450 cEO ft
ZOMisswh jj otejkY o |{ktd ©O22d" dlsddazd Odjde]j ¢ dH
jorhOshdn fOLO®R Steso § zOMlsO
Melsmsodj ®syjls HsMsdcOls: Btdj
z
s
)

j —

J Mlse O, dets  dzd i te
3. OBdZ. ) JJ ftegd
0 &3 HsdzW ftedd3j g 2 ®Bj dz' " Of sV HfsedB ] I, BEdn d WO
Jddzdtclzjls fIlsd dztsls O, Sd3d W4 dets 2O G dzzB d dzOr SIs 3 H TS
st dzO0 o] dzC sotsH ! SIsH jdz' dgf | GBHT MsLHOs IsMw B
9BHT) HMAY t©OLodlsdw 1 Iss2 oBHEBKESMA].

1 &zOMmils ' QWdj ddlzOMmj dzw 6 Is dgdets 6 sy d mdzj dzdz" J BJd M sL o tsdat
ofMistej yoilsmw wWjHSB ddzd o dzjBtsdz "tsds Ctsdzdyd Mds-oe 4 (
dB3J U dzr 3ts te i Radirjp pectmifeng Asteria samurensisLethasteriasfusca Aphelasterias
japonica Distolasteriasnipon Lysastrosomaathostictg Swiftopecterswifti, Patinopecteryessoensijs
Chlamysfarreri nipponensis Crassostrea gigas Mytilus edulis Modiolus difficilis, Spisula
sachalinensisMya japonica StrongylocentrotisintermediusS. nudus Cucumariajaponicas te j §f O dzc¢
Apostichopugaponicustf & j H f)ls O o dzj di6 B dzts H ‘I f (AFs Is dzts’ifd® ets ISt dB Tz
Eyomis¢ On . t OMmMY tod HJ dzj dzd 4§ ftcd HMIsOadlsj dzj 2 W Ok dz ]
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SftejHjdvjlsmw o shdse dsd o lstetso.rdda j i 0 H kST s dzdz'
Lz hOw omsHBBMEzELHj2Msadjd3 N Isstedigsceo dz0 Mtsfftej Hj dz' dzlz!
BtlcOMr 9 0jIs ddeseHO LdOydlsjdzr dz@ § Jd4d BBl jd3F . Dbsttdse
Msds Hdzv dstedzsOdz! des WhkdzeS ydoodadtelzs M jothdztespglzz. d 1L @& afffpff
sls dcdescedn W OCIststewdyj. olC distadodstistdywj otsdmpi jd3 toj C tsd3j dzH Iz j «
Blzn. 1 0C dzOdz tsBI § 3" histstcdstseor » o' Btotsfmise OdzW j dz@ ydd
HS0Q0 Isafgts] st d3d dedets MsB tcOdedz’ § N Updsdec ditse dzY & ledgvs totfsth)dzdzts
dzr &3 Mrte! Jjdg (S0 d otHBtesMdzd OCBdOWLOct dzs ft®d)sh dzizdz
MlisOo dzv dzd thdeso k ftetsdzr MdzO. RrRA COyYyjMbseats HBd ds Mt
OCGOtetso sz fr-129004720620 8 9 7 5 FA51-98[7].

[Bhd2 LOfOMm 1ktsets tojmMkztemMO o dhmdziHE] BB 02 sdzj
16,120, 3 Isrfnp. s (tedfm. 2).
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tdm. 2. 1ddzOBICO LOYfOMO Odal j #20Mefqf. © BEZAIS] 1 OCdZOdz o
lodHE Ists@ts, Ylsts o sH et mdz! dzj teeidigste jdfjdg) QBO] 2 o6 tddzs
otsH" f &zOMls, §fdzj ~OwLOCIsjtodL z8 Ismw L dOydlsj ¢z@Rdzs?2 H d da
zdL HJdZOBISd LOfOMO LO ddesetsdzj Isdzd?2 W H dzOBdzé H J dzd 2
dzj sdedr Ektesodzj2 L O OMO q1l7pEsmMOHE, HB88 6@-[ 8] OC tzp fipc

oslsH j dz' dzf j etsH' (2004, 2007, 2011, 2017) & wlsdjy
Jots Msotej 3 dedets] MsMmisswdzdy tsyj dzde Oj Ismw COC MlsOB d dz' ¢
[MJGEGtSHAE 2 dsddlststed dzf tsif sikztzy Pz 5z dzgfy d o Olsts- j et Mts

9 Ols! tcOydsdzOdz' dzgzs 1 S &z OlsOyds {Istsegts toj ipztemO. 1 C
6 sfw  dzj slsi j BBz Bs2 YOMmls! 8 dBsdzdlstedde O, OCL -CO0S § i
Hj2Mlsadw Go[HtQtSHq’étzOdeujﬂs@zq:udz@asizﬂsliL@tGis@ffr]dztsatsl) o SH S

tdStsd3j dzgHlzj 3" 2 or dzse OdaW j dzr ydd Hdzv 1 sses-§f sdzv Mt
tesfmdzd MdzjHkjls dL ftjHor Btesmdes? L sder, BlsCkZaO ofs 9t
vgd d3 dzj d3j dajJ Ysdr MijRASdZHY M25 dagj I9.j Hg e Odzisi-t s f t6
odjd fjtejtcOBOIsT 908 hdrn ftojHftedwWIisd?2 o CtcOj, dzj o " Mts
slsj yjMmlse jdedatsdz tor dz€ j d or MsC 52 L OlstcOIlsdesMmis! ¥ f tetsd3r

stsotcj 3 dedesy MmMtsmisswdzdy §dzv OdaW j dz ndy’ desdiB 2 . sy O
Hjdeydj2 € ko jdzdyj deds . ]l dzOMmlstswh jj otcj ddY HAzYW tstcc C
hlststeiso’ 7 o BtetsMise o Lltsd ©O2tsdzy dd3j s lsmw fig-lMj ¢ tej H
sd OCIkdoeodzgr 2 Htetsdzr Mjdz BjL o©Cdzt yj dedv oh Isitists ditisold AL tceO' BB 1
kOdz dzOkydz 2 fSHAGGH ¢ tOydsdzOd dskz jets dhMftsd Lo O

[ djtcOkEO
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Btod ydeB2 L sdg” 1 zddeso O, [. 5. JddzC 90, .glfsdiff .d:dzs Isd
RL-ats J1R{ Ji,135005.

4. ) 0 EMisifdzji ME af@dzdd'in L Of OMBse BsteMi B2 oBHBEKE

Ahnfeltia tobuchiensis L Odzde j 1 jlsfeOS | j zfC g gso / [ . 1. rddz' y
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N.G. Klochkova, T.A. Klochkova

Kamchatka State Technical University,
PetropaviovskKamchatsk, 683003
e-mail: tatyana_algae@mail.ru

INDUSTRIAL USAGE OF KELP SPECIES RESOURCES FROM RUSSIAN FAR EAST

In the Russian Far East, differesimmercial and potentially commercial kelps occufSypBce in terms of
natural biological resources. The history of kelp gathering and negative influence of their mechanized extraction
in the northern Primorski region and small Kurile Islands are destriThe first case resulted in degradation of
deepwater algal beds dbaccharina japonicaresch. f.longipes and in the second case, the reduction of most
valuable kelp species occurred. The modern technical capabilities of conducting methodsfafldlgedearch
and monitoring the status of resources described.

Key words: kelp species, seaweed resources of tidal zone, gathering of kelp, Russian Far East, exploration
of commercial seaweeds.
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SCULPIN COTTIDAE STOCKS NEAR THE WEST COAST OF KAMCHATKA

The longterm dynamics of the biomass of slingskuttidaefamily that live off the western coast of Ka
chatka is considered. To assess the reserves the data of summer bottom trawl surveys performéd2d19960
were used and standardizedhiit a single area. At the present stage the value of reserves exceeds-teentong
average level of 164,6 thousand tons and generally shows a positive trend. The greatest contribution to the total
biomass of the family is made by two closely related gget¢he plain sculpiMyoxocephalus jaoknd the great
sculpin Myoxocephalus polyacanthocephalU$e total share of these species in different periods ranged from
72 to 60% in recent years (2019 years).

Key words: slingshot, sculpinCottidae biomass, the west coast of Kamchatka, bottom trawl surveys, plain
sculpin,Myoxocephalus jaolgreat sculpinMyoxocephalus polyacanthocephalus.
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e-mail: mineev7676@mail.ru

FAUALARYRIS LI RY [ & 0RO Y@ o ¢
(PERCCOTTUSGLENII DYBOWSKI, 1877) Y {wvflrii13zam I rd{cf{]

g0t o flus 1 JJrdmtorRIRZO

1tcjHMisOo dzj dg tcjLlzde OIsT BdesEsdzj sdedn  dMMdzj Hise Odad 2
(Perccottusglenii Dybowski 1877) dL fB2dj dedz’ = o SeOgddsizph Oy O tarHsjts oMmi€
MsOoadlsjdz drisdsW Okzde -slegdgXis@ CloOnY v BFEAAEGIHO 9B d § Sdzso t
slsmizkMmisadd odzjh dzedrn dmsteWsdsedyj MSidrn OdtsBOdZd?2 B dZOtlzy
slsC dztsdzj dzedv o dzj ClEOEOW] OB dE e i BHEHOssdse dd -9 dzlz Is te
dzed, etsdzOH d fjteHjydes?2 " " yr. [MsBd f tOL destsB oL dz" dzqd
dzd thdsesbkz sfkzdvydd o dLbkzyjddzgr 7 oBHBSj] BOS. 1 sdzlz y 4 dzdz
oL Hj 2UsdYddj S MO Mmistej MMse ' 2 WOCktteses MmtejH' &O tetslsOdzO,
Odzstesf 56 j dedetsy L OGtew L dzj dzdj, dzj B dzOegtsftedwisder 2 CdHezStesSHC
i Bso o Ot QlsHasifeOdhs| zdh" © HOdzdz" &3 s JHESdZ te' B .

sdzs yjor,j tuUss@@ecOlksomMits, osHSRteOddddh j, sfOBBwEsddd
o dzzIlstcj dzdzd = Btee Odztso .

A.K. Mineev

Institute of Ecology of the Volga River Basin of the Russian Academy of Sciences,
Branch of Samara Federal Research Scientific Center of the Russian AcatiBniences,
Togliatti, 445003
e-mail: mineev7676@mail.ru

MORPHOPHYSIOLOGICAL STATUS OF AMUR SLEEPER
(PERCCOTTUS GLENIIDYBOWSKI, 1877) IN FLOODPLAIN PONDS
OF THE SARATOV RESERVOIR

The results of longerm studies of the morphophysiological statethef Amur sleeperRerccottus glenii
Dybowski, 1877) from floodplain reservoirs of the Saratov reservoir, where this representative of the ichthyofauna
has been observed since the earhs @i the XX century, are presented. Numerous pathologies of red bélls,
deviations in some hematological parameters and histopathology of internal organs: gills, liver, gonads and heart
muscle were found in the absence of external morphological abnormalities in both juvenile fish and miature ind
viduals. Individuals \ith various morphophysiological disorders formed the basis of the population in the studied
reservoirs. The obtained results indicate the chronic impact of environmental stress factors on Amur sleeper such
as anthropogenic pollution, unfavorable oxygerimegand overpopulation of floodplain reservoirs of the Saratov
reservoir by this type of fish.

Key words: Amur sleeper, Saratov reservoir, pathologies of red blood cells, histopathology of internal organs.
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fils: ). vOfml: LOCtLwL dgjdgd?2 §mszfOjls o f§jtdjH §sdss
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[SteHso ddzMS 2 §s2dr wodwe lsMmw HIWWELdr 2 o BHisMBESE
Bjy'w . Ioded d §smdjHkzshjj &@OSCsfdjddi §JinmsdydHrs
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30,0% BMEB 2 LO ojf! §jtedsH dhmMmdj Hse Odd™ ,5-0 5
dzj dedw s o HOdzdzsdZ S OLOLjdzj. vOS, k 60, 0% -t6" B ©
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] slsdzdydy s ¢J BOtsdZtedyd MSdr dOtelkzh j ddMtg- Cslsster
a3’ fted Htoj CtcOh jdedd o dzgj " dzedr Milstej Mmtser 7 o tsUsH-j 2 Mise d 2
a3z’ Ctetso (, cdMmMtsdztsedud MSdy dzOtelkzh j dzdw o dzlzlstgjj-dedzed = tSte
COldodesds s dzdwdzdd W OSCIststese Mtej HT .

1 0 o j M fjtcdsH dMMdzj Hise Odzgd 2 dzd h ! £ 9,8% timtse j 2
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tecr B M edmMbtsf Ostsdzsedwd3dd Y OBt (Md3. IsOBdz. ).  OL dzetstsB
d dzORj dzdz SOC Y] B Iz I OOy j dzs™ €O Fdetesds IsC Odzj 9™ -
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cd?2 @6 tsdzOH
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Sawa)s0| dmesEid  wose' | gsww| csmon| niens
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BIVALVE MOLLUSKS FISHERY AND RESOURCES
AT THE COAST AREA OF PRIMORSKY KRAI (JAPAN SEA)

The state of commercial stocks of bivalves in the coastal arde ¢frimorsky Krai allows to be extracted.
Analysis of their coastal fishing dynamics showed that its volume is constantly increasing, new species are being
developed.

Key words: coastal fishery, bivalve mollusks, fishing stock, Peter the Great Bay, 3ajpan

[ okMise SteyOls' ijsHlgEIzdzf NS etelzf §f BstemMSEda M d
MistcOdzgj dgdz" = d ddizjes hdrm BBdZ hk¥ yYdMmdzj dedesls! € - [ ded W o
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otcOL o dIsdd ftodBtej ydetse s tor BsdzsomMlsoa O s qeOjIsBY dzO s
3" MdzO d Eydlr oa0jls f¢lstejBdetsmisd drm tor dz§ 59, Zz0 Ctlst
Ld2Oydlsj dz dzOv Htsdzw EkEdzseote tsMmd2mMecdr tr BOSCBO [ 1].
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sBh j2 B(tUsdiims sd tshizh j fise dv d&zw  d3j SsHisd HJOC 60O &
[17]. 1rf dtse, M jflsedjddr 2 tr BsAatsL W2 flse jddeds’ Bq
BsteMS et kjtotedsticdOd dasets kfteOo dzj dedv { s’ B sdzso

[ © IZfI]IS 9 BtG'l.{OlSr J dStS dzdzs fr]Q q TpoMblc10BbIil 3amac, ThIC, T [SdZJ
l od disdet) ¢ SOV  dzO ¢ dzlz B tzOH -t 1006
MisOo dzj dz odf HOIRJORZdE'd [ 18] .
] jazduyd d&z0 Mz BROtdse s fHet o .
Mlso stcyOls™ 7 d3ts dzdzyL iEORYed Is g dz'2
syj des¢ 200®).edmM201P, yYbsts ¢«
MowL Odets f tsB Mdzj Hisp Odzd j 8O O
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sdzt yjor Jj digfdzs/eNEbMysis mirabilisN. awatschensiste O L d34ff tisdidts 0 52  fiiatdiisC o2, ¢
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L.G. Sedova, L.L. Budnikova

Pacific Branch of Russian Federal Research Institute of Fisheries and Oceanography (TINRO),
Vladivostok, 690091
e-mail: ludmila.sedova@tinr@enter.ru

SIZE AND GENDER COMPOSITION OF MYSID NEOMYSIS MIRABILIS
AND N. AWATSCHENSISIN THE NORTHERN PART OF THE AMUR BAY
(PETER THE GREAT BAY, JAPAN SEA)

Size and gender composition of mysldomysis mirabiliendN. awatschensjsollected in the northern part
of the Amur bay duringluneJuly 2016, was studied. The maximum sizeNofmirabilis females was 23,5 mm,
males was 22,0 mnly. awatschensiemales was 11,0 mm, males was 10,3 i@ender ratiof both species was
not constant.

Key words: mysid, Neomysis mirabilisN. awatschesis size and gender composition, the Amur Bay,
Peter the Great Bay, Japan Sea.
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MCtsfdzj dzgd?2 HOdz dgj otsflssydz" = dBdLdH dLEzyj dzr dzgj HsMISO
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[ 0-1 12 723134 45 5-6 6-7 7-8 8-9 |9-1010-1111-12]12-13[13-1414-1515-16116-1717-18 18-1919-2020-2121-2222-23
MOJIO/Ib 18,6 186256 47 11.6 7.0 | 14.0
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Bl CaMKH oTHepeCcTHBIIHECS 14,3 57.1 1431143
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300 .
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200
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CyMMHPOBaHHbIE Neomysis awatschensis
750
npoucHTsI (%) 250
HIOHD, 2 JleKajia
200
150
100
50
0 c=n Bl D D Z=2] R
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CyMMHPOBAHHBIC HIOHD, 3 JIeKa/1a
200
npoueHThl (%)
150
100
50
0 -
0-1 1-2 >3 3.4 1-5 -6 =] 7-8 8-9 9-10 1 10-11 '11-12
MO0/ Th 28 28 931 14
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#22 CAMKH situesocHnie 26| 79 895
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Bl CAOMKH oTHepecTHBIIHECK 1000
200

CymmupoBaHHEIC HiIo7Ih, | IeKana

npoueHTsl (%) 150

100
N u
0 ] g =H
0112 |23 ]| 34145 156 |67 | 7-8 | 89 | 9-10]10-1111-12
2 37.5 25 25
MOJI01b 250 250 12
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CAMKH ¢ 3a9aTKAMIl OOCTEIHTOR
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L.I. Sidorova, E.S. Gorokhova

Yakut Branch of Russian Federal Research Institutgstferies and Oceanography
The Republic of Sakha (Yakutia),
Yakutsk city, 677018
e-mail: rhe.yf@mail.ru

MODERN DATA ON HYDROBIOLOGY OF THE YANA RIVER DOWNSTREAM

The study results of zooplankton and zoobenthos of the Yana river downstream, conduepttm&r
2018 and 2019 were analyzed. 26 species were identified as part of zooplankton. In the tributaries and channels of
the river the maximum density of organisms was 1788 sampl@sthenbiomass was 0,07 mg F.rin the littoral
the river the maximmn density of organisms was 2920 sample$dmd biomass was 643,14 g f.rdoobenthos
is based on mollusks, oligochaetes and chironomid larvae.

Key words: zooplankton, zoobenthos, hydrobiology, the Yana river.
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Rotifera

Cladocera

Copepoda

Asplanchna priodont&osse, 1850
Bipalpus hudsonimhof, 1891

Euchlanis menetMyers, 1930
Kellicottia longispinaKellicott, 1879
Keratdla cochlearisGosse, 1851
Keratella serrulatacurvicorni®ylov, 1926
Notholca caudat&arlin, 1943

Platyias quadricorni€hrenberg, 1838
Polyarthra vulgarisCarlin, 1943

Rotaria sp.Scopoli, 1777

Synchaeta sfehrenberg, 1832
Trichotria pocillumMuller, 1776
Trichocerca(s. str.) elongatéosse, 1886

Acroperus harpa®aird, 1834

Alona rectanguléBars, 1862

Alona guttataSars, 1862

Bosmina (B.) longirostri©.F.Muller,
1785

Chydorus sphaericu®.F.Muller, 1785
Ceriodaphnia pulchell&ars, 1862

D. (Daphnig longiremisSars, 1862
D. (Daphnig) cristata,Sars, 1862
EurycercuqE.) lamellatusO.F. Mu-
ler, 1776

Holopedium gibberurZaddach, 1855
Polyphemus pediculusnnaeus, 1785

Limnocalanus macruruSars,

1863

MesocyclopsleucartClaus, 1857
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STATE OF MATURE PART OF GIZHIGINSKY -KAMCHATKA HERRING POPULATION
OF AFTER 8 YEARS OF LARGE-SCALE FISHING

The average indicators for spring herring fishing in the Vashchatka fishing subzone of the Okhotsk sea
are shown. In comparison with the period of insignificant aheatch (19982011), the age and size indicators
of herring during spring fishing of 2019 are considered.

Key words: herring, catch, population, length, age.
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S.V. Shubkin, A.M. Birukov, I.N. Kireev

KamchatkaBranch of Russian Federal Research Institute of Fisheries and Oceanography
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MONITORING OF SALMON ESCAPEMENT DENSITY IN SPAWNING RIVERS
OF KAMCHATKA IN 2019

The results of the air monitoring of the Pacific salmon adult escapement on spawning grounds in
Kamchatsky Krai in 2019 are demstrated. The escapement distribution dynamics by the river basins is provided.
The escapement density in spawning grounds is estimated.

Key words: air monitoring, aerial counting of salmon, flight time, transects, spawning grounds.
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THE ARCTIC SEAS WATER BIORESOURCES AND PROSPECTS
FOR THEIR USE

The information about modern fishing and the aquatic bioresources state in the Arctic seas of Russia is pr
sented in the article. The conclusion about the active developméshefy, and aquaculture in the near future
was made. It is proposed to start fishersning of the Arctic seas of Russia using the methodology of marine

spatial planning.

Key words: Arctic seas of Russidishery, aquaculture, marine spatial planning.
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O.A. Belov, D.P. Yastrebov, A.O. Rogozhnikov, V.A. Shvetsoy S.A. Zaitsev, B.V. Tarabanov

Kamchdka State Technical University,
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AUTOMATED FISHING VESSEL HULL PROTECTION
MONITORING SYSTEM DEVELOPMENT

Protection of vessels and ships from corrosion is a priority state task. In accordance with the cureent regul
tory documents, the protection system for fishing vessels rstoned manually, but this type of control is highly
laborintensive and requires the training of qualified operators of electrochemical corrosion protection systems.
It is necessary to develop an automated fishing vessel hull protection monitoring &WHPMS). Due to our
laboratory studies the reliability of element base of AFVHPMS and metrological characteristics of the control
measurements results were evaluated. Then field corrosion studies on the vesXE $&a fishing port of Re
ropavlovskKamchatsky) were performed. It is established that the reliability of the results of protection system
monitoring from ship hulls corrosion increases when using an automated protection monitoring system.

Key words: corrosion of steel hulls of vessels askips, protection systems control, control electrodes,
shipds hull potential, automated protection monitoring
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SEABIRD BYCATCH REDUCTI ON AT BOTTOM LONGLINE FISHING
IN THE RUSSIAN FAR EAST SEAS

The data collection was conducted onboard longline fishing vessels inZBduring the fishing of giant
grenadier, cod, and halibut in the area of continental shelf and continental mathé ©@khotsk Sea and the
western part of the Bering Sea.

The results of seabirdsd behavior visual monitoring;
of single streamer lines usage effectiveness on bottom longline firimgpelling sabirds and reducing their
mortality rate; analysis of seabird mortality data were presented.

Depending on the region and season of the fishing,species of birds were observed around the vessels.
Northern fulmars (of both light and dark morph), Sibtgked gull, Glaucous gull and Glaucewinged gull,
Black-legged kittiwake, Laysan and Shdailed albatrosses were the most numerous species. The research proved
that single streamer lines are an effective solution of the problem of the seabird bydatatlia¢ fishing.

In terms of reducing profit losses and bird mortality, these results, along with data on the frequency of birds being
hooked, show a fairly high efficiency of single streamer lines.

Key words: the Bering Sea, the Okhotsk Sea, bottonglme fishing, seabirds, single streamer lines.
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RESEARCHES REVIEW OF CEPHALOPODS POLARIZATION SENSITIVITY

The studies of the cephalopods polarization sensitivity and the distribution of polarized light in seawater
in order todevelop methods and means of squid fishing intensifying were presented in the article. The high role of
polarizing sensitivity in the cephalopods behavior was noted in the research materials. When improving the jigger
squids fishing for light, one shoutbnsider the neurohumoral regulation of their behavior, including the polariz
tion component of the artificial light field into the total picture of relations with external physical disturbances
in this type of fishing.

Key words: polarization sensitivitycephalopods, squid, vertical jigger tiers
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17T 20 fteso jHjdO MmMitedw 1+ CMfjted BB dzstse, 9 Ctslstster ¢
Lticjdedw fm ftojHI Wodzj degd] d3 Mo 5B S H dzs SepidpBreg@sSepipldgeac s dzts o
lineolata Sepioteuthislessoniang  d  tc Clso@idgviridis, Pomacentrusamboinensis Carassius
auratus Daniorerio) dzOHo e O h dafmw d BEHOdvEs hdofmw dL sB-tcOY j dat
Bl dzsdipkv fJf so Odegdetsdz o dHj . 17" dzd ftoj HiLY @ ®F dgi jodfxligtsjp tc O
o OC WX dj (0C ftsBjGc s dzOHeodc O h jegsMmw, Epdridifsed o OF
dzd | edjmassz HOdZVE M jesmw Bl jCIsO, ftHtsBdSE HEBB' Yy
Codztso tsdztse d - ¢ ZOHo de O h dd&dMmw , 7 E®Bj dgdSusi@d@ s " o dgfym i)l
o dzj fsdzwtedL 5B Pdetlezls  uff Bdestcd L 5o Odzdzsd3 9 dH j . HRMY ™ ISk
odcecOshdg2mw Bl jCIs o dajjfdssiol)tc da dstp O dzdatztsl dziu J fotddsw o dzw d
wWodzj dgdd fdzvtcdL 5o Odzdetse t§  ffL @B @Oy jdigd ¥ tcj Q dsdfist®as@zzg o
dzw s h d2Mmw Bl jCIs, fBHtSBAd 2 HEBBT Y4, Ykt dBsyjls BT Is!
HJL O2desd3 Hdzw Yy dotlsde n. [IbfqkzlsMisad] Glse jlsO tr B dzO
BiNHE codtseotsdsclgldddL B a@wd ] fo jsH j dgd ) ORY s gzedz® w t§ o3
dzdw. | 6B6Copdotsdzscd) Bkl dMfsd L s Ols! tsdzvts
d BBdOttkz)y jddw ~dhddise, W®&OdMse jtosWilsds, yYyststsk ©r s
9JHJddd oisipEE 0.y j1 BL di3sy dets, tsdes MM sdz! L k2§ sMvO-9 tsfd
ydd. I1ssdvtedL OyddedzOv ykzefmlsedlsj dz' desfmils! ¢ dziso s5dzsa «
B34 » Odzd L B sB dzgOtelzy jdzdW, CHSGHO Httkzed) odLEZOd dg j f

RMMdzi H 50 QadL jO yfftsdlzdzs 2 ykzo Mise dlIsj &epidzpradhafid Se@ac OC Ols
pharaonisf tetse jHjdzs ©® oBH] M tOLddydts?2 Misjfjdz §-ftetstL
dzr dZOHedcOshdjimw d EBHO&vENdjMmw Br ydz' § d 1§ tsdzv tog
MisjfjdddfthsdtcOyjL zdz sOIsT f5CO0LOdkzd, ylsts tBY- ¢ OtsC
ydtsdedetsy Ltejdedjy HAzW 5B dzOtclzy j dzedw B jJCIstse, UpB-O0Cdn
dzsfisd oBH' Mddz dzgj i tl Ocdteso Odzd dz2O ftsdzwtedL Oy tsdz
] sdfusOydy &y jls sBiMyjudls: Bdjj MsOBdd d 2 ¢ O
9 kmMizsedwn dzj HisMISOIsSsydzetsae ts odLEZOM dtsects CdsteOMmlis

RIfMdzj Hiso Odzd™ SCOLOdzd BEdZjj o' MsC ks tetsdi- f sd
dzdd cbdztso sdetse d m  dgd dzézizf)C s Bd ®mipdgHzj H so Odedzr jO-G 5 dzts ¢
LOdZd tflbtdtltsteds §j t©JOSydd fjtcotsets d obtstefets Isdt
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B M tej OCydwdd O B’ ydr § MisddBzdzr . udzj HisB Olsj dz' dat
dzs MC o (¢ Odz BOtGHED ) s5)dAH Cifso' § IsdzCiyfdBjtsidlz N d 2 + W W @ 55 d )
sdedzts?2 ykoefmlse dlsj dz' detsfmilsd .

[ dzv ko jdzdyd dedv cdzzsddzr ftetsded S dztse jdzdw dpEkzMmmise § c
dzj dzyd Odz! detsy ko j dzdyd dedj oBsh desfmisd Mo jh jdedw, vylsts o4
cs@lskzdzseo O, dOtOh do Odzdt MissdhisMmMisd ©OMA BHBO-dzO 1 dzj t
dzj dzd W fodvtdL 5o Oddgses Mo jlbO o BsEMiE? otH] HBi
sstedz" = toj OCyd2 dL d3j dzj dzd J d3 fsdvtedL Oydtsdzdzts?2 € Otecls d dz
l eoetH] M dedL CB82 fHtetsL teOydesMmis! 8 L dz2Oyd ddtsmils! ‘f-sdzw ted L C
dzsfils! twOMmMf tesMistcOdzj dedv fsdzwicdL so Odzdzse s Mo jBO dsy J Is
ydsdzdzOw ykoeofmlsedlsj dz' desfls! ctdzsotsdatse drn Gtz dgo  d3t
sBdzOtclzy jdedW, CBEHO Htozedj odLEZOdz d'@ | Mdcec dzOdzr slsfmk

]l dzOMmlkstswh d2 dBsdj dls slsmizlsmlsekzes s Issyde" §j HOdzdzr |
dmSkmmise j dzgdese s Mo jlssotsets fftsdzv dgj Mkls ddW stcdsOydes ts
Bdsdzscdupspphg? o

Il ddzlsjtej MOR Htesdd hdzj dedesets tr Bsdzco Mlso O Istej Bz Isfyw
odHBO dO dL dBj dyde sfls! ffodvtedL Oydsdzsdz » - OBCIsj tod Mls
B3y dzv j 3" = @ ﬂms%'hmJ@&B% tcr Btsdztseoflse i d dRlsdOG WL d f
Bdsdtsedud ME oLodMmd.

ltced Mo j to J&hbasaO&dd HYdGEG jtodzse s fftesdzr MdzO € Odz!
i Qe Bt Odz dzgk tojebkdwydr dmr fwseojHjddw, fipCdzx yow
Milse j dzdzs G 5 MSJbBaBGG fsdzv o wBhHEeEdqUPSddd &bdaglkl gzd
zZO 1 Issd3 o9 dH f etsd3" fiydzO.
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SO®BYOIME d2 cdsfiPz HQt-fitisdoyiidn C d2 bkdedoe jtemdlsdls,
libesyi Op &gy Q6 688092 ,
e-mail: olisa24@bk.ru

1 frRupdvsLt O 21 3Mm T RZ21IZIM duvtdsvdy v/l
I toARJ[1 [ s KONCORHYNCHUS KISUTCH

[issHBdE o jHjdyuimMiscts IsjmMsdise Odd™ stejHj dzj ZO o€
fwisd §dhjorn wmBl jOhdsrisymchus ditah) S quijziod s Odzd j o' § sdzdzej dats ¢
Hazd dzgs 2 Isj dz@ Th)ls. 55 wmidey ldzlsthi@yd™ Isjmlsdekzj dgr = ojh jflss o M
300, 500, d 1000 G/ d. 1rwidgjdets, ybt dhmifsd L co®@dedz j
lsjdz defgs@gS Hazw CdykyO, Cttsdj cwOdbd f] 1 SMseOCksd &Sl
ftedodzj SO jdz' dzF 8 B' dzd CteOdgedzr ) { SMstwOCksd Ctedojlssd
Ck tded Htsfistse jtodzs §tsor h Odzd Ektetse j dz .15 lsde’j dgtslnj jatfdy jo teed dak
LCMistcOCIsj dslsr dzv, ddsj dzd dezvn dWW jtojdalsde 2 oCkf, B- J. d
&j dzd¥ MESdE cwOdizd € stdo.

sdz¢ yjorj Shfdtzou@: o Ckfmtser j fojHftsysjddy, f§dhjads] §o
sOdals ™ .

N.F. Okrestina, O.M. Isaeva

Kamchatka State Technical University,
PetropaviovsiKamchatslk, 683003
e-malil: olisa24@bk.ru

SEARCH FOR NATURAL F OOD ATTRACTANTS
IN COHO SALMON (ONCORHYNCHUS KISUTCH DIET

The flavor attraction of five food objects for Coho salm@n¢orhynchus kisutchyas determinedby the
behavior testing methodlhe testing was directed on juvenile salmon, with the body lerigtB m (TL).
The concentration of testing substances was 300, 500, and 1000 g/I. It was clearly tested that all of used
hydrobionts extracts were highly attractive for Coho Salmon except bloodworm extract (indifferent stimulus). The
most attractive granules were the shrimp extract, in all of the used concentrations, with veraciously increasing
granules consumption up to %8 Feed granules that were soaked in water extract of bloodworm had arr-indiffe
ent flavor, so their consumption was not veraciously different from consumption of another dry food granules.

Key words: Coho Salmon, taste preferences, feeding behavior,tgosttimulus, attractants.

1" ©0h doOdedj dsMsMmjor i tr B Mudlkojlsfmy sHdAd dL
0 OC kZdz [lHEO C. 5 Mkh jMmlsokjls ftossdzj B0 ML HOd]Y §tdo d
dzj btd s bHsodjlsosteWdd B’ Bsdscdyjmnsddf st s
ZOBd, Mmismssd &g ko jdkdudeoOk' (jHOj Bshis! Ctdko.

O ZOkdL dzdlsj ©Olker §COLT 90jls, ybkst &dscdj dqng
CstRso ' & HBBOOBS dMitsd Lk ©OLddyds j BsHdW dS Oy
btsdz S5 HdAY Ekfddzj decfv izts dfeh dzjcStelbalzatzddesp O dzdz’ & S s ts d3ts
ftod BOdetsS. [HEOSCE HBLAEsSeC0O ndidujmMSs? §tddiodsd
bdzj j cOffjldlsdy 2 sBtOLe ddd LOMsOsdls! i jMmls: ¢f
Brls! SBE©Oldy Bisda , HedydilsBt MsMisOoj §tdo d-§ O h ¢
BslsCqd Bl jCkso BstMSses fsd MO, sdsdkscdujnsd
WdS ydsdOdz detsj Hj2Mlsodj, Gtedodz S Olj d desfylsts- H dzw
ROk dzse s kiff cdEcUEEB s M ! v, JdsdsedyjmSd OCls
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o ISCOd"E tlkitsHtse CtOBBoats?2 d tof Bdzs? B©eteOBISd, M
fMzh jMlsoaks hdf cCcwOdkzddtttss Odzdzr 7 CBtedses. v OCdd BBLOL S
SlsAotsHtse, ' F ot O@L Hj &z¢ )] &sttMSdn cdHtetsBddastse, Hdzw
shdzso OdzdzOW 2@ (MMdzj Hso Odzdd oS kEftser 7 o] HissYlsj dzd 2
otoj BBj dzdzs?2 OC o9 OCLkdz kzter .

Mmj Bstej Yyijiflys{ vy stse desfls! e OdzdL iBdse ¢ ts fipt bsmw{Cdze RO s
NOEhj2 MejHj d toj Ocdtetse Ols! O ded A ( MJ BEwiSY S § Is B §ay
RMMdzj HEY oCkMBer j HtejHitsylsjddy BsdksHd SdyxkEyd f
tcj OCYyd2 dz20 t©OL ddyde j dzObkzteOdz dzr j 9§ & fythdsj pH o lsafi &z dzr
o' MsCsftcdodzj SOjdz' dzf » ObbtOClsOdkstss, Hj2flsoad] Clst
&TB. J @oh4@ tcjedsdzy It tMtsej dzdets OC Ik Od dets, IsOC

d
3]

o SOy OllscOCsOddsso d IsOC d diHsjsdedDs s dB i Lsm s HysfHsdz"

Is ©
U&BqL BHMBSB
A J dz2 tciOpfifsflsdzj Hiso Ols! o CkMsoky ftododzj € Olsj dztlzelatsls ' dz
sseo (ydotsldtsets d ©OMIsdlsj dz' dese s ftesdmMayHjMMedw) o &
sdodzr §| ftedodzj COIsjdz' dz" J wHEGESo c i HiglsE dgisdzls shtc fJfH & SERLS t
Is

Umsa;mq I oL Bsy detsfls! I sdz' L so Odedv dzOlskztcOdz! dgr = O

[ d&zv ftecdetslssodzj dedv 1 CMlstcOCIsO Istejn SCtsdzyj ddsteOyd2 (
hids BlsdBBOYUdo Odzd MmMkr 2 @ElipfoOsalz/dad eds® ddidgz” 2 y QO hs%c@d,-! j st d ,
filkC¢0O, tlsMmistsw dzdzOW ftoj MdzgOWY o BHO, Bjtedz j Ctidels] 2 dzj tor
tcsBdtsdzls’, LOIjd cOLBJdOZI drn o MskfCi d §tsMmisif J dadk
CBtse j dedetse s Msisc ¢ M OC Ists e Qiadpded?2 0 R sdzcHddz' ded € j &

]l HOdzdzr 7 1S jted s dz2lsOR tjh jdes B' dzts Blsts2Isd tsls €
dsmdlsj dzv o Ckfmtseor 7 o jh j MB®O tefthef'sidz! & 5@ @tatfm’ [ oz ]6,01tcC
CstedBO Hdzvw tor B detePEdyjdaftclsoOdzdas . Ctstcd3 o j ! B3O cdetetsm
ftecdeosltsoadls: 1S jtedd3j dzlsOdz? dz | cteOdgzdzr, MERrts?2 cO
1 CMisteOCIsjy OblOCIsOdsO &0 yof fijttjH Cttoddjddj &3 tof
Csted3 SR Odzddtce dIflcBclsgaco? [ [ [ 131 s ¢r Od € tstedze

[BIl jCIOB] dmMMmdzi Hiseo Odzgd W W o dzW dzd ! BdZBH! S dy kYo
Hizddgts?2 s 5 Hts 10 M3, ojMmsd sk 4,8 Hts 11 &. GCCMmyj
2O COWjHt] cltHd | BJdOKHIBELRG skZOR s di Dl o 8- zO f tsH
BO OCoaOtedlkzdite dqL 18 ddzHdoeodHEZOdM dz@ » f &zOMlsdS SO 7 O
OCoO0tcdkzd3® Bl jdisdd 133 dz. CCMfjteddj dlsr 5 dL kzyj ded s
2O 18 tMmMBYwr, SCtlstth o BH D dz'fds MiO yj D i ot Bdigi® A gzd O o Ot
o jtonkz OCoOtedbkzdd¥ dOCter 9o Odzd Ctor hCORd M lseo jtoMmisdi &3
CtloOdz dzd tetso Odzdz" 2 SCttedz i + CMistcOCIssd. [ MisOdz dz" j 22
[ d&zZv O1 teOydd oBH'™ dzoL BSOARYZRIOKRY gHHifgstc. wtojHdvw Isjd
ftotso jHjddw 1 CMij Gdes] dzs @ B slz&OBH j dzedw MdMmisj r ©OFC o O
sBtstczHtso Odzdj o MtsMmisOeaj bktejrn SCtdskztoss M { sl sydss?
ey Qo jsh j2 MOt OB thetsldzj dz@ h jdedwW Isj f dzsftsdsjted o fs
o0dz ff jdesWisdzsds. Y OMmisduydzze L O3] dBtEOE®r 99 dpE g @t d 2 O F
ftoeso jHjdzdw 1 CMtf jted 3] dzlstse tor B Ctsteddddzd Hts d@fmr h j ded w
dzed v 1 C MY j tdddeg delsjtdy’. of dgj Hj dz¥ tor B' GEtsdzsHOdzd -1 jtej H
dzj dedé oCkfMtse' 7 fJwiHYBYljdd? Wd&dsdsud Sdykzyd Br dzs

roQls! odesmddzr 2 Cstedz. w8 dZOYOdZO dhmif sdz! Liso Odzd s

dzr iy 1 C flstctOC dstisddds twad. H | o Odzlz dzr  ff sH Qo Oided gy ids [z \f detiz yff) daff
ftoesntsHddzts Istcd Hdgv .

10j B3 ftedmlskzf Odzd ¢ st IsOds, 9 Ctbtster n tojcedmistod te
o dzsmd sz o OCoOdbzd CteOdzdzz, MHjtey Ohzs 1 CMsteOSIs
I SOoyjfmlej Ctdstesdy dMitd Lo Odkd Mot cttOdzddtse
Clstster 2 dzOyqd dzOdzimpw ) o dzj Mj dzedv o OCoOtdlzds ¢ tcOdzlz dzr
1) ydfpzs OClktses Moo Ol 9 OdzdW o dzj fj dedzts 2  ds 1§ Grizldaik’c SH s
slko jtecOdzdV; 2) ftesHsdydlj d dshis' HjtyOddy (o Mmj
MroOlr 90dedd d o Ibjydddd omMiet tfrlsO; 3) HJiHOJ] BT
Moo OyYj dedzOY GOz zO. [ sd3j dzls L Oc dzQddr jod@jdzd W 5 CetdedX disizj it iz
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Cter hCOBY. 1 teBHISC

[1] .

NjoOlsjd dz @ Hodyj ded?2
tcjcedMmstcdtetso Odzd ) f sSd3sh &

N OB J tedz” d3q
fj ¢ kdgH sd3j t6 O

rdzv dLrikyjddwyw eoSkfmser s ftejHityljdd?2 dhfsklk Lo O
tcts?2 o ts HSadchampadhgardiana( fdzsj e dh j d Mmlsetsdzd ¢ ) , Pandajus j IsC O
boreali , dzdyddz d dislsr dzv (- 6d c € dzdChdhapdzthispifoe ) , CtcOB

[ dzv  SCtsdzd ud Milse j dzdzts? Byj dze¢d o CkMmMseatsets fjHY YIS
tcOMmMmMydlilsr o dafC Efigsigit€?2 ftododzj COIsj dzt desmisd 5 W stcd3kz dz

indpa,zR—CI'b)O,
R+C

¢ toi CuidlApidzsh) L s0jchdzisilg edstzls, n B6;ts daBs to t

OdOdzd L to] L ke GlOjstshw Gnlih j Hnjsdzlst

GHRIydMmdzts L O¢ dztsyj dzdz’ =
[1]. dlsOlsdmisdyj MS d?2

Mictt (BB PH jodits slse s fsdmMElk 1 WWJjSCIsdodekzka §tod
Izt MtejHd BsteMSdr cdHtctsBdBdzsse  otHtStesMmMdz?2 o to
v OB dzd yoO
lCkmsear j fojHitsysjddY d HdZOBISO oCkMmsot? fYtedo dzj ¢
ZO otHdr bt CiseMSdn cdHisBddste
s -z R dzH | | 1tG.lSHTSdZ>1q'lSJdZ
quz,IltslstQJdeJdaag'zmt Y d f dzt ZHjtcy Oded W Gt v dfd
t OL HE O | ftcdod OCItsy) shdgts .
e Oy % Eid! dfn"e Ol - s [ dzdlsj dz'| s¢ " Is
¢/ d J e e M=o 081" wyrso
(rRI1) dzd W , :
stejojls{ 300 98,0N0,0 *** 134 [ 1,0N0,0~ | 7,9N0,6 8,4N0,8* 106
fnd o § edg” 2| 500 97,1N0,0%** 12,9 1,1N0,1** 7,7N0,5 9,0N0.8 105
Pandalusborealis| 1000 97,2N0,0%*+ 13,0 1,1N0,1* | 7,07N0,5 7,7N0,7* 106
ste@pstcd e 300 94,4N0,0%* 11,5 1,1N0,1* | 5,3N0,5*** | 6,5N0,9*** 89
st  dzd 5| 500 93,3N0,0%*+ 10,9 | 1,AN0,0* | 51N0,4** | 6,3N0,7** 89
Chionoecetespilio| 1000 91,0N0,0** 9,7 1,1N0,07* | 51N0,4** | 55N0,4** 89
wdztsj o d s3] 300 92,0N0,0%** 10,2 | 1,0N0,1*** | 9,5N0,9 11,8N1,5 88
tc ts fiSkdcharina| 500 92,1N0,0%*+ 12,0 1,1N0,1* | 8,4N0,7 10,4N1,1 89
bongardiana 1000 90,8N0,0** 9,6 1,0N0,07 | 94N1,1 9,9N1,1 87
ulse tsdzd ¢ | 300 93,5N0,0%** 11,0 | 1,0N0,0** | 90N1,1 9,1N1,1 89
dzdsaccharina | 500 93,2N0,0%** 10,9 | 1,0N0,0% | 7,4N0,1 8,1N0,6* 88
bongardiana 1000 91,8N0,0*** 10,1 | 1,0N0,0~* | 7,9N0,5 8,4N0,6* 85
[ s fggh, ds 390 74,8N0,0 1007 | 11N01 | 89NO7 10,4N1,0 115
Chironomidae 290 81,0N0,0 3,9 1,1N0,0® | 9,1N0,7 10,1N0,8 116
1000 82,6N0,0 4,8 1,0N0,0~ | 7,2N0,4 7,4N0,4% 121
stsdalstets( - 74,9N0,0 - 1,4N0,1 7,9N0,4 10,8N0,8 207
1 tod d3j yOmsEg j dalsteOydy { CMiswOCISO or O j 2O o &/ dz.

* w e iy sflstse § to dats ) ls dzistislésciry y dipts tstisle )OO0 ()akzdzts

CCMmY Jted did dals '
CtejojlsSd o
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or Wfr]dzq‘dztsfr]J ,
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MsMisOo dz¥ 1 B%9 7 ygd MhdzsrRhF 9 Oldrlg QAdzd XsBd OM te if Hodz H d3 ¢
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ELECTRICAL EQUIPMENT PACKAGING LINE IMPROVEMENT OF FISH PROCESSING
PLANT ON FREEZER TRAWLER i MECHANI C KOVTUNDO

One of the priorities of the fishing fleet is to increase the productivity of the line for packaging froden pro
ucts. The way to increase the productivity of packaging lines by upgrading the electric drive of the ling-was su
gested. It is shown that the modernization of the electric drive of packaging machines on the freezer trawler allows
to increase their productty by 5,7%. In addition, the working conditions of the packaging line operatomare i
proved. Technical solutions for the modernization of packaging lines were introduced on the freezer trawler "M
chanic Kovtun". The implementation of these solutions dilaause the crew technical, financial and organiz
tional difficulties.

Key words: fishing fleet, frozen product packaging line, electric drive of lines, electric drive modernization.
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S.Yu. Trudnev

Kamchatka State Technical University,
PetropavlovskKamchatsky, 683003
e-mail: trudnev@mail.ru

ELECTRIC POWER SYSTEM CHARACTERISTICS IMPROVING
BY ADDITIONAL POWER SOURCE INTRODUCING

The structural scheme of electric power system operation was described. A computer model of the energy
system has been developed. The structure of the synchronous generator opasafiositioned. A mathematical
model of synchronous generator was presented. A dynamic perturbation was modeled. The problem ad-compens
tion for voltage undershoots was stated. A technical solution for compensating the electric power system voltage
undersioots was proposed.

Key words: model, electric power system, alternator, voltage undershoots.
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V.G. Avdoshchenko, A.V. Klimova

Kamchatka State Technical University,
PetropavlovskKamchatslk, 683003
e-mail: avdoshchenkovg@mail.ru

LEAD CONTENT IN SOIL AND VEGETATION ON THE TERRITORY
OF PETROPAVLOVSK -KAMCHATSKY CITY

The results of determining tteecumulation of lead in the soil and vegetation of Petropavieskchatsky
in the summer of 2017 were discussed. The lead concentration in the soils of all studied areas located closely
to the busiest roads and heat power enterprises of the city dekoetd the permissible level for acidic soils
(65 mg/kg) and changed in the range of 1281 mg/kg. The analysis of the lead content in the plants collected
at the soil sampling sites revealed that not all of them are characterized by a high capéesty bioaccumat
tion. Among the herbaceoshrub layer representativB®sacan be detected as an indicator plant, among the tree
layer representatives it can Balix The picture of reducing the concentration of lead in the soils and leaves of the
above mentioned plants in the studied areas of the Petropaviasichatsky City can be represented in the fo
lowing order: Bus Station at the 10 km > Botany Lane > Spartak Stadium > Hospital > Regional Library.
The most polluted area of the city is BustiBtaat the 10 km. The lead content in the soil was 21,1 mg/kg, in the
Rosaleaves was 28,5 mg/kg and in the willow leaves was 55,7 mg/kg.

Key words: heavy metals, lead, metal pollution, bioaccumulation, plant indication, urban terriReiss,
pavlovskKamchatsk.
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SWAMPWATER CHEMICAL CONTENT CREATION IN CONDITIONS
OF ANTHROPOGENIC TRANSFORMATION ON THE EXAMPLE
OF THE SWAMP SWINOE IN KALININGRADSKAYA REGION

The study results of the surface waters hydrochemical composition of the swamp Svinoe ilocate
Kaliningradskaya region were presented in the article. The characteristic of the content of gases, basioions, orga
ic and nutrients in water in 2019 is given.
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FISH WASTE TREATMENT PROBLEMS OCCURRING AS A RESULT OF FISHING
ENTERPRISES ECONOMIC ACTIVITIES IN KAMCHATSKY KRAI

The main trends in the fish waste treatment in Kamchatsky Krai are described in the article. The main gaps in
the regulatory framework governing activities in the field of fish was@&@iment in the Russian Federation and in
Kamchatsky Krai are identified. The main problems in the fish recycling are reflected. The obstacles to introduce
technologies for the complex processing of aquatic biological resources, including the fish wesssipg and
to change the fishery complex of Kamchatsky Krai into-naste production are identified. The measures to
solve the problems of fish waste treatment occurring as a result of fishing industry economic activities in
Kamchatsky Krai are proposed

Key words: fish waste, fishing enterprises, fishery complex, water biological resourcesyast@ prodo-
tion, complex processing, investments.
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EXPERIENCE IN APPLICATION OF ARTEMIA SALINA L. LARVAE FOR
ECOTOXICOLOGICAL STUDIES OF BOTTOM SEDIMENTS OF
THE BARENTS SEA

During 20102019 a bioassay method was applied to study the toxicity of bottom sesdlifremtthe Be
ents Sea for larvae of brine shrilAgemia salina.. The effect of water extracts of bottom sediments on thevsurvi
al of crustaceans was studied. According to experimental data, bottom sediments are nontoxic in most of the studied
water areaf the Barents Sea. The sediment samples which are toxic to the lavasatihawere recorded in the
Central, Norwegian, Demidovsky, ZapadNovozemelsky, Yuzhndlovozemelsky and Kolsky gutters; in the
Murmansk, Finmarkenskaya and SevKaninskaya sad banks; in the Murmansk shoaling water and in the coastal
area from the Motovsky Bay to Kildin Island. The slightly toxic bottom sediments prevailed. The results of the bi
assay are consistent with the published détzhemical analytical studies. Imaimber of experiments, the toxicity
for A. salinalarvae of more dilute water extracts of bottom sediments exceeded the toxicity of concentrated ones.
Water extracts of bottom sediments had a stimulating effect on the groitisalinalarvae.

Key words: bioassay, the Barents Sea, marine sedim@ntsmia salina.
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POSTEMBRYONAL DEVELOPMENT OF BROWN ALGAE FUCUS DISTICHUS
(PHAEOPHYCEAE, FUCALES) AFTER PROLONGED EXPOSURE
OF LOW NEGATIVE TEMPERATURE

The effect of low negative temperature oe thability and growth rate of brown alg&eicus distichusub
sp. evanescens was studied in a laboratory experiment. The development of embryos and germlings of alga at a
temperature of T23AC and without | i grditionsdthedt abeotute st o
growth rate was 30,65 em/day, after i ncubation and
morphogenesis of seedlings were much slower than in the culture of fucus, that developed withteutr dongy
temperature@xposure. Developed rhizoids were formed only on the 23rd day after defrosting, multilayer thallomic
blades were formed on the 30th day. The obtained results allow to understand the stratatigtichusdevd-
opment in winter season, and also theydatk the extreme resistance of its embryos and germlings to adverse
environmental conditions.

Key words: Fucusdistichussub spevanescendgucus germlings, absolute growth rate, negative temperature.
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INTERANNUAL DYNAMIC OF SIZE -AGE STRUCTURE OF STONE COCKSCOMB
ALECTRIAS ALECTROLOPHUS(STICHAEIDAE) IN THE AVACHA BAY
(SOUTH-EAST KAMCHATKA)

Based on studies of 2012019 tte interannual dynamic of stone cockscoAlbctrias alectrolophusize
age structure in the Avacha Bay was investigated. It was established that the size structure of this Stichaeidae fa
ily species in intertidal zone of this area every year has usualllasitwo-top character with modal meanings
from 56 to 65 and from 86 to 95 mm. The dominant age group constantly are fishes at age 3+ which ratio varied
from 29,8 to 67,2%. The marked two year periodicity of stone cockscomb individuals at age of 1-8+2pmer
dominance in intertidal zone of the Avacha Bay allows to reduce essentially the level of food competition between
fishes, to use food resources of this biotope more effectively and to support the optimal quantity of this species.

Key words: stone ockscomb, intertidal zone, tiferacha Bay sizeage structureinterannual dynamic.
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NATURAL FACTORS INFLUENCE ON THE STATE OF THE WATER INTAKE
AAVACHI NSKY0O OF THE YELI ZOVSKY DRI NKI NG GROU

Priority directionin the environmental security sphere are to minimize the risk of natural emergencies.
The dangerous <channel processes may ocaclhi ndbydnggft
Yelizovsky drinking groundwater field. The measurement results of ground water levels prove that dangerous
rises in water levels in the Avacha river channels can be predicted. It is shown that in order to reduce the risk of
natural emergence s at t he water intake fAAvachinskyodo and to o
the local automated observation network must be expanded.

Key words: emergencies, drinking ground water field, observation wells, monitoring system.
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