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Puc. 1. Kapra-cxema yuactka p. CeBepHast J|BuHa co cTaHIMSIMU 0TOOpa UXTHOJIOTMYECKHX Mpod. 1 — MecTo nposeze-
HUSI JIOBa; 2 — HaCeJICHHBIE ITYHKTHI; 3 — rpaHuiia ApXaHreJIbCKoH 001acTH.

Fig. 1. The map of the Severnaya Dvina river with place of fishing. 1 — place of fishing; 2 — settlements; 3 — the border

of the Arkhangelsk region.

WM3mepennst mmuael Tenma crepisigu (SL)
TIPOBOJIMIIN HAa CBEKEH PBHIOE MEPHOH JIGHTOH OT
KOHIIAa pbljja O OCHOBAaHMS CPEIHUX JIydel XBO-
CTOBOTO IIJIaBHHUKA C TOYHOCTHIO A0 1 MM. Y moii-
MaHHOM CTepISay ONpeNnesisuin OOIIYyI Maccy
pBIOBI, Maccy Tena Oe3 BHYTPEHHOCTEH M Maccy
TOHAJ, C TOYHOCTBIO 10 TPaMMa.

[Ipu onpenenennu craguii 3peIOCTH TOHA
WCTIONB30BaNIN MecTHOAIbHYIO Kany A.B. Jly-
kuHa [Jlykun, 1941 (Lukin, 1941)]. K HenonoBos-
peaBIM OTHOCWIIM caMOK M camioB Bo II, II sxupo-
Bod u II-III cragusax 3pemoctu ronan. K cospe-
BAIOIIMM M IOJIOBO3PENbIM OTHOCHIM PbiO B 111,
I[II-IV u IV cragusam 3penoctu roHaa. B V cra-
UM OBUTM 3aperrcTPUPOBAHBI TOJIBKO CAMIIBI.
B VI craguu puKCHpoOBaNHCh U CAMIIbI U CAMKH.

IN'onagocomarnueckuii uaaekc (I'CH) y ca-
MOK U CaMIIOB PACUUCISUIM KakK MPOICHTHOE OT-
HOIIIEHHWE MAacChl TOHAJ K Macce Teyia PhIOBI 0e3
BHYTpeHHOCTEH 1 ymMHOXeHHOoe Ha 100.

Bospact crepmsinu onpenensin y 349 aks.
o nudoBaHHBIM 110 ToimuHEl 0.1-0.3 MM cru-
JaM MaprUHAIBHBIX JTydedl TPYIHBIX TIAaBHUKOB
COrJIaCHO METOJIMKE, pa3paboTaHHOH yisi cUOMp-
ckoro ocerpa [CokonoB, AkumoBa, 1976
(Sokolov, Akimova, 1976)]. Bozpact 852 3k3.
ompeneNieH IO Pa3MEpPHO-BO3PACTHOMY KIIOUY,
COCTaBJICHHOMY TIO JI0JIE BCTPEYaEMOCTH PBIO
pa3HOTO BO3pacTa B ONpEICNIEHHOM JHara3oHe
JUTHHBI PBIOBI C MHTEPBAJIOM B 1 CM.

CratucTHueckyto 00paOOTKy AaHHBIX BbI-
MOJTHSUTM C WCIIOJIb30BaHWEM IIaKeTa MPOTrpaMM
STATISTICA 10 u Microsoft Excel 10.

PE3VYJIbTATBI UCCIIEAOBAHUA

Jonst ctepnaay B yaoBax B PyclOBOM 30He
peku mo rojgaMm BapeupoBaia oT 90 mo 99%
10 YacTOTe BCTpedaeMocTH U oT 83 1o 97.6% mo
Mmacce. [loMumo cTepisiau B JOBYIIKAaXx OTMeYa-
muck Oenormaska (Ballerus sapa (Pallas, 1814)),

ronaeib (Squalius cephalus L.), rycrepa (Blicca
bjoerkna L.), nem (Abramis brama L.), Hammm
(Lota lota L.), okynsw (Perca fluviatilis L.), cynak
(Sander lucioperca L.) u s13b (Leuciscus idus L.).
MaxkcuMaibHbIe OCPEJIHEHHBIC YJIOBBI CTEPISIN
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HaOmomasm B 2018 1.,
B 2019 r. (Tabm. 1).
Temnepatypa Bomsl  3aduKCHpOBaHHAS
Ha HEPECTHIUILAX B MEPUOJ] HEpecTa CTepisian
10 TaHHBIM psiZla aBTOPOB cocTaBisuia ot 8°C 1o
20°C, a cpoku HepecTa B 3aBUCHMOCTH OT Teorpa-
(bUUeCKOro PacmoiIOKeHUs] PeK JOCTATOYHO pac-
TaHyTHl ¢ ampens (Hynait, Hmwxuss Bomra) mo

a MHHHUMAJBHBIC —

Hagana wuions (Hu30Bbs Enuces) [Jlykwmn, 1937
(Lukin, 1937); Xoxnosa, 1955 (Khohlova, 1955);
3eipsaHoBa, 1963, 1967 (Zyryanova, 1963, 1967);
Enpmmmaa, 1978 (En’shina, 1978); Adanaches,
1980 (Afanas’ev, 1980); Kamnkaea, 1978
(Kapkaeva, 1978); Ycwiaun, 1978 (Usynin, 1978);
Bemes, 1982 (Veschev, 1982); TperbsikoBa, 1998
(Tret’yakova, 1998)].

Ta6auua 1. Jlons B ynoBax, CpeHUN YJIOB Ha | JIOBYIIKY B 3K3./CYTKH M KI/CyTKH cTepisind B p. CeBepras J[BuHa

B 2018-2020 rT.

Table 1. The sterlet ratio in catches, the average catch per unit of effort (CPUE) in the river Severnaya Dvina in 2018—

2020
I'on Jons B ynosax, % VYI10B Ha JOBYIIKY/CYT
Year Part in catches, % Catch per unit of effort (CPUE)
KonmuectBo / Number | buomacca / Biomass 9K3. / ind. kr / kg
2018 99 97.6 2.48 1.06
2019 90.2 83.3 0.93 0.39
2020 93.9 93 1.8 0.66

IIpumeuanue. N — no Bcrpeuaemocty; B — mo macce.

Note. N — on frequency of occurrence; B — by weight.
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Puc. 2. CBS3b BeNM4YMHBI yJIOBOB CTEPISAN C TeMIeparypoit (a) u ypoBuem Bogwl (b) B p. CeBepras JIBuna B Mae

2018-2020 rr.

Fig. 2. The correlation of catches of sterlet with the temperature (a) and water level (b) in the Severnaya Dvina river in

May 2018-2020.

Hao6monenus B mae 2018-2020 rr. mokasa-
JIM OTCYTCTBHUE CBSI3M MEXIy YJIOBaMH M TeMIIepa-
Typoit Bogsl (r = — 0.22). Cpemausisi MOJIOXKUTEb-
Has koppersus (r = 0.61 mpu p <0.05) 6su1a yc-
TAQHOBJICHA MEXIY YJIOBaMH M YPOBHEM BOJBI
B MIEPHOJ TIPOXOXKACHHUA BECEHHETO TOJIOBOIbS
(puc. 2). Haubonpmve ynoBbl ObLIH 3a(UKCHPO-
BaHbl B Juamna3oHe temmepatyp oT 7.5°C mo
12.5°C u npu MakcuMaabHOM YpoBHE BoAbl (>850
cM mo mocty CYI'MC B moc. [IBunckoit bepes-
HUK) (puc. 2).

B 2018-2020 rr. mnuHa Tena cCTepisiau
B yJoBax BapbupoBana oT 23.1 go 57.5 cm, a
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cpedHss JUIMHA CHIDKajnack mo rojgam ¢ 39.2 no
37.9 cM. Macca mnoWMaHHBIX pBIO COCTaBIsIA
or 71 no 1594 r., cpennas macca TakXke IOCTe-
neHHo cHkanack ¢ 427 no 370 r. B BeiOopkax
BO3pacT phI0 HaXOAWJICS B Mpenmenax oT 1 o
13 net, B cpeanem 3a Tpu ronaa 4.5 ner (tabu. 2).
CHIDKEHHE  CpeIHMX  3HAYeHWH  pa3MEepHO-
BO3PaCTHBIX TIOKa3aTeNell CTepisan B YIOBax,
OOBSICHSIETC €€ TepelioBoM  OpaKOHbepaMu
Ha JAHHOM Y4YacTKE PEKH HE TOJIBKO B TEPHOI
HepecTa, HO U B MepHuo Haryna (Tadm. 2).
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Tabauna 2. Cpegare 3HaYSHUS TMHBI M MAacChI Tela, Bo3pacTa crepysiau p. CeBepHas J[suHa B 2018-2020 rr.

Table 2. The average values of length, mass and age and the limits of their values in samples of sterlet of the Severnaya
Dvina river in 2018-2020

Tonm JlimHa, cM Macca, T Bo3spacr, ner
Year Length, cm Weight, g Age, years
CpenHss MUH Makc | CpemHss MUH Makc CpeIHHA MUH Makc
average min max average min max average min max
2018 39.2 24.1 55.5 427 75 1560 4.7 1+ 13+
2019 38.9 23.1 57.2 419 74 1594 4.5 1+ 13+
2020 37.9 22.9 57.5 370 71 1570 4.4 1+ 10+

B 2018-2020 rr. peiObl anuHOM oT 35 10
45 cM coOCTaBIIsUIM B CpPEIHEM [BE TPETU BCETO
yioBa. M3-3a ceIeKTUBHOCTH JIOBYILEK A0JISA PHIO
nuHoi meHee 30 cm He mpesbimana 4%. Ot 75
10 80% Bcel MOMMAHHOM CTEpIsAu COCTABIIAIN
pe1661 Maccoit ot 200 mo 600 r. PeiO kpymHee
1.6 kr B ynoBax 3a nepuoj HaOMOJCHUH He 3a-
¢ukcupoBano. BreiOopku crepnsan Obun mpea-
CTaBJICHBI MTPEUMYIIECTBEHHO MIIQIIINMHU BO3pac-

THEIMH Tpynmamu (3—5+), a mons peid crapmmx
BO3pacTHEIX Tpynn (Oojee § yeT) B yIOBax KyT-
KoB cokpamanack B 2018 1. ¢ 11.1% mo 6.0%
B 2020 r. (tabm. 3). Jletom 1938-1940 r1r.
1951 r., a Taxxke BecHoU 1962—1966 1. HOMNS PHIO
crapiie 8+ konebanack ot 16 mo 32.1% [Octpo-
ymoB, OrypuoB, 1954 (Ostroumov, Ogurtsov,
1954); Kyumna, 1963 (Kuchina, 1963); ['amymm-
Ha, 1966 (Galushina, 1966)].

Ta6auna 3. Pa3MepHO-BO3pacTHON COCTaB CEBEPOABHUHCKON CTEPIISIIA M3 HEPECTOBBIX CKOIUICHWH Y 1Moc. JIBUHCKHI

Bepesnuk B 2018-2020 rr., %

Table 3. Dimensional-age composition of sterlet from spawning aggregation in the Severnaya Dvina river near the set-

tlement Dvinsky Bereznik in 2018-2020, %

Ton Jmuna, cm n
Year Length, cm
20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60
2018 0.1 2 16 44 24 11 2 0.1 500
2019 0.1 2 17 46 21 11 3 1 349
2020 0.1 4 20 49 20 5 2 1 352
Macca, kr
Weight, kg
0-0.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2 1.2-1.4 1.4-1.6
2018 5 52 26 10 5 1 0.1 0.1 500
2019 7 52 23 12 3 1 0.1 1 349
2020 12 58 22 5 3 1 0.1 1 352
Bo3spacr, ner
Age, years
1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ o+ 10+ 11+ 12+ | 13+
2018 1 8 24 22 17 11 7 4 2 2 2 1 0.1 500
2019 1 9 26 22 19 7 8 3 1 2 1 0.1 1 349
2020 1 8 25 26 17 11 7 3 2 1 — — — 352
IIpumeyanue. “—” — HET JaHHBIX.
Note. “—” — not date.

KonndecTBO caMIoOB Ha HEpEeCTUIIMIIAX
OBLIO CYIECTBEHHO OOIBIIIE, YEM CAMOK, 4TO OT-
Medanu paHee u apyrue ucciemoratenu [(LLImuma-
ToB, 1939 (Shmidtov, 1937); 3eipsiHOBa, 1967
(Zyryanova, 1967); Adanacobes, 1980
(Afanas’ev, 1980)]. CooTHomeHHE CaMOK M CaM-
I[OB CEBEPOJIBUHCKON CTEPIISIM HA HEPECTHITHIAX
y noc. /Isunckuii bepe3nuk B cpennem 3a 2018—
2020 rr. cocraBisuio nopsinka 1:4 (20.2% — cam-
ku; 79.8% — camiper). B pekax Kama, Bonra u
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EHuceii nons camioB B NEpUOJ HEPECTa COCTaB-
asama ot 61.4% [Ilmuaros, 1939 (Shmidtov,
1937)] u 72% [Jlyxun, 1947 (Lukin, 1947)]
10 92.6% [3aneneHos, 2004 (Zadelyonov, 2004)].
B npenHepecToBBIX CKOIUICHHUSX CEBEPOIBHHCKON
crepisaau B mae 2018-2020 rr. g0 caMOK Bapb-
upoBajia B mpenenax ot 18.8 mo 23.5% (tabmu. 4).
Jlonsi caMIlOB B MEPUOJ] HEPECTOBBIX CKOTUICHHI
B CpelHEM [0 TOoAaM H3MeHsack oT 76.5 1o
81.2% (cm. Tabi. 4).



Tpynst UacTuTyTa OMonorun BHyTpeHHNX Bog uM. M. /1. [Tananuna PAH, Beim. 96(99), 2021 r.

Tabauna 4. CooTHOILIEHUE MOJIOB Y CEBEPOJABUHCKON CTEPISAN B HEPECTOBBIX CKOIUICHUSIX y moc. /[BuHckoi bepes-
HUK I10 BO3PaCTHBIM rpynnam, %

Table 4. Sex ratio in various age classes sterlet from spawning aggregation in the Severnaya Dvina river near the set-

tlement Dvinsky

Bereznik, %

Bospacr, net 2018 2019 2020
Age, years CaMKHU CaMIIbI CaMKHU CaMIIbI CaMKHU CaMIIbI
females males females males females males

1+ - 100 — 100 - 100
2+ 21.1 78.9 9.7 90.3 7.4 92.6
3+ 10.7 89.3 10.0 90.0 9.1 90.9
4+ 23.6 76.4 12.8 87.2 13.3 86.7
5+ 20.7 79.3 37.3 62.7 21.7 78.3
6+ 20.8 79.2 40.0 60.0 23.7 76.3
7+ 17.1 82.9 32.1 67.9 42.3 57.7
8+ 15.0 85.0 54.5 45.5 36.4 63.6
9+ 18.2 81.8 40 60 62.5 37.5
10+ 12.5 87.5 66.7 33.3 100 -
11+ 37.5 62.5 100 0 — -
12+ 75 25 - 100 - -
13+ - 100 50 50 — —

Bcero k3. 94 405 82 267 66 286
% 18.8 81.2 23.5 76.5 18.8 81.2

IIpumeyanue. “—” — HET JaHHBIX.
Note. “—” — not date.

B nmpenHepecToBBIX CKOTUIEHUSIX CTEPIISAN U
Ha ee HepeCTWIMIIAX B MEPHOJ HepecTa BCTpeya-
FOTCSI PBIOBI C Pa3HOM CTETIEHBIO 3PEIOCTH TOHA B
pazmuuHoM  cooTHomieHuun [IImuaros, 1939
(Shmidtov, 1939); Jlykun, 1941 (Lukin, 1941);
3bipsiHoBa, 1963 (Zyrjanova, 1963); EHblinHa,
1978 (En’shina, 1978); AdanaceeB, 1980
(Afanas’ev, 1980); Bapto, 2004 (Bartosh, 2004)].
VY caMI0B CEBEPOJBUHCKOM CTEPISAN B BECEHHUMN

niepros 2018-2020 rT. 101151 HEOJIOBO3PETBIX PHIO
(II, Ix, II-II cramum) cocraBmsiia B CpeIHEM
4.2%; cospeBaromux — 19.2% (Il crapwms); mono-
Bospensix (III-IV, IV cragum) — 69.6%; Hepects-
mmxcest — 4.8% (V cragust); otHepectuBInxcs (VI-
II cramust) — 1.6%. [Ipuuem mosist HOCIEAHUX PE3KO
YBEJIMYHUBACTCSI C POCTOM TEMIIEpaTyphbl BOIBI, KaK
3TO HaOoAaI0Ch B KoHIle Mast 2020 r. (Tadt. 5).

TaﬁJmua 5. CooTHoOIICHNE JA0JIM CaMIIOB CTEPJIAAU C pas3IMYHbIMU CTaAUSAMU 3pCJIOCTU T'OHAIA B P. CeBepHaﬂ I[BI/IHa

B Mae 2018-2020 rr.

Table 5. Ratio of the sterlet males with gonads of various maturity stages in the Severnaya Dvina river in May 2018-2020

Bospacr, ner 11, 11 x, TI-I11 11T M-1v, IV \Y VI-II
Ageyears | 0 | o | g | 2 | 2| g | 2 | o g |2 2)g| =g
S| & | & ] & 5 & & S ||| 8| &8 &
1+ 2 2 2 1 - - - - - - - - - -
2+ 3 5 5 17 1 4 10 20 16 - 2 - - -
3+ 5 4 4 44 16 10 56 55 60 3 4 1 - - 5
4+ 2 3 1 26 6 9 53 50 61 3 8 3 4 4
5+ — - 1 26 6 6 40 32 35 3 4 3 2
6+ — — — 8 — 4 33 14 22 1 1 2 — — 1
7+ - — — 5 3 4 23 14 10 1 2 1 - - -
8+ - - - - 2 - 17 3 5 — 1 — — 1
9+ — — - 1 — — 8 3 3 - - - - -
10+ — — - 2 - — 5 2 — - — — — — -
11+ - - — - - — 5 - — - — — — — -
12+ - - — - - - 1 1 - - - - -
13+ - - — - - — 1 1 — — - - — — —
Bcero 9k3.: 12 | 14.0 | 13 130 34 37 252 | 195 | 212 | 11 | 21 | 11 0 1 13
% 3.0 52 | 45 |32.0 | 127|129 | 62.1 | 73.0 | 739 | 27|79 |38 | 0 | 04 | 45
IIpumeyaHue. “— — HET JAHHBIX.
Note. “—” — not date.
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ITo cpaaenuto ¢ 50-mu romamu XX Beka
[ConoBkuna, 1971 (Solovkina, 1971)], B HacTos-
1iee BpeMsl CEBEPOJBHHCKASI CTEPIAAb CO3pPEBAET
panbiie. [lomoBo3penbie caMibl cTEpIsiId BCTpe-
YarTCcs yKe B Bo3pacte 2+, a UX MaccoBOe TOJIO0-
BOC CO3pEBaHUE TPOMCXOAWT B Bo3pacre 3—4+
(tabn. 5). IlepBbie co3peBaroIIMe CaMKH TaKkKe
BCTPEYAIOTCSl B BO3pacTe 2+, MaccoBOe UX CO3pe-
BaHHE HACTyIaeT C MIECTHUIIETHEIO BO3pacTta
(Tabn. 6). CMmeleHne CPOKOB CO3peBaHMsI Ha 0O-
Jiee paHHHUE CBA3aHO C OOIIMM MOTEIICHUEM KITU-
MaTa B PerrHoHe B MOCJETHUE TOJbl U IMTOBBIIICHU-
€M CpeHUX TeMIeparyp Boasl ieToM B CeBepHas
Juna, ¢ 1950 mo 2016 roxg na 1-3°C [/IBoerua-
30Ba, ¥ 1p., 2020 (Dvoeglazova et al., 2020)].

V camok crepisau 2018-2020 rr. xonude-
CTBO pbIO C TOHAJAMHU Ha Pa3HBIX CTAIHSIX 3PEJIO-
CTH XapaKTepH30BaJOCh CICAYIOLUIMM COOTHOIIE-
HueM: HemojoBo3pensie peiobl (I, II x, II-
III cranumn) — 4.6%; cospeatomue — 43.8%; mo-
nmoBo3penbie — 48%; HepecTsAuecs C TeKydeu
WKpPOH MOWMaHbl HE OBUIM; OTHEPECTHBILUECS —
3.5%. B 2018-2019 rr. camok ¢ BBIOUTON WMKpOU
(VI-II cragust) He ObUI0 3aMKCHPOBAHO, TOTOMY
9TO MX OTJIOB IMPOUCXOAMI Ha MEpPBOHAYAIEHOM
sTamne Hepecrta, a B KoHue Mag 2020 r., ux gomns
cocraBmia 10.6%, Tak Kak HEpECT CTEPIIAIN 3/1€Ch
yke 3aBeprancs (Tadi. 6).

Tabauma 6. CooTHOIIEHUE O CaMOK CTEPJISIIN C PAa3IMYHBIMH CTaJUSIMH 3pesiocTu ToHaa B p. CesepHas J[BuHa

B Mae 2018-2020 rr.

Table 6. Ratio of the sterlet females with gonads of various maturity stages in the Severnaya Dvina river in May 2018—

2020

Bospacr, ner 1L, 1T x, TT-11 111

m-1v, 1Iv VI-I

Age, years

2020
2018
2019
2020

2019
8| 2020

2+
3+
4+
5+ -
6+ - - -
7+ 1 - -
8+ - - -
9+ - - -
10+ - - -
11+ - - -
12+ - - - -
13+ - - - -
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Bceero ax3.: 6 5.0 1 45 31

31

49 27 0 0 7

% 6.4 5.9 47.9 36.5

47.0

45.7 57.6 | 40.9 0 0

[TRL

HpnMeqal-me. — HCT JaHHBbIX.

Note. “~” — not date.

Cootrnomenue cospeBaromux (III cramus)
M 3peNbIX CaMOK B TIEPHOJ HEpecTa MO3BOJISET
MPEANOIOKUTE NBYXJETHUNH ITMKI CO3PEBAaHUA
crepisind B p. CeepHast JIBHHA, YTO SIBISETCS
XapaKTepHOH OCOOCHHOCTBIO PENPOAYKTUBHOU
OHMOJIOTHH 3TOTO BHJIA OCETPOBBIX, YCTAHOBIJICH-
HO panee B pekax Cubupu u Bomxcko-
Kamckoro 6acceiina [Xoxiosa, 1955 (Khohlova,
1955); Onpmanckas, 1955 (Ol’shanskaya, 1955);
wumos, 1971 (Shilov, 1971); lunos, Kpacuu-
koBa, 1977 (Shilov, Krasichkova, 1977); Ada-
HacbeB, 1987 (Afanas’ev. 1987); baprom, 2004
(Bartosh. 2004)].

Anamn3 nuHamuku I'CU crepnsgu, otpa-
KAIOLEr0 YpOBEHb €€ T'eHEPaTHBHOTO OOMeHa,
MoKazall, YTO y CTEPJISAM U3 Pa3HbIX peK HalIro-
JAFOTCSl 3HAYUTENILHBIE MEXKIOMYJISIIIMOHHBIC Pa3-
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JMUYAS B BEJIMYMHE 3TOTO TOKA3aTensi, CBsI3aHHbBIS
BEpOSTHEE BCEro ¢ TEMIIOM pocTta phId (Tadi. 7).

B rpanumax Bcero apeana y cTepisiiu OT-
MEYaeTcs BBICOKAs BHYTPHUIIOMYJISIIMOHHAS W3-
MEH4YMBOCTh pocTa [OctpoymoB, Orypros, 1954
(Ostroumov, Ogurtsov, 1954); IImuaros, 1939
(Shmidtov, 1939); AdanaceeB, 1981 (Afanas’ev,
1981)].

PasmepHO-BecoBble TOKa3aTenu pocTa ce-
BEPOJBUHCKOM cTepysiau 1o BeIOOpke 2019 T.
MpEACTABICHBI Ha puc. 3.

3HAYNTENbHBI WHTEPBAT MEIMAaHHBIX 3HA-
YeHWH NJIMHBI PBIO, a TaKXKe ero yBeJIHueHHE
o Macce sl OOJNBITMHCTBA BO3PACTHBIX TPYIII
C BO3PaCTOM XapaKTepeH M ISl CEBEPOJBUHCKON
crepisiau (puc. 3).
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Taéauua 7. M3menenns I'CU (B %) B mporecce pa3BUTHS MOJOBBIX XKelle3 CTEPIISAN B Ipeenax apeana (Hag 4epToi

cpeiHee, 0] YepTOi TpeIeibl KOJIeOaH i)

Table 7. Changes of gonadosomatic index during the gonad development of sterlet within the distribution area (above

the line average, below the line fluctuation limits), %

Camxku / Females Cawmupl / Males
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Puc. 3. Jluneitnsiii (a) u BecoBoii (b) poct crepnsau cpeanero tedenus p. CeBepHas J[Buna; 1 — MenuaHa, 2 — TpaHHUIIBI

nHTepBana 25-75%, 3 — pa3mMax 3Ha4CHHUH.

Fig. 3. Linear (a) and weight (b) growth of sterlet of the middle reaches of the Severnaya Dvina river; 1 — median, 2 —

range of boundaries 25-75%, 3 — range of values.

BuMonaneHoe pacripeneneHne 3HAYCHUH JUTHHBI | BHYTPHUBHIIOBBIX (HOPM, PA3TUYAIONIMXCS MEXKIY
MacChl PBIO BHYTPH OJIHOW BO3PACTHOM TPYIIIHI, co00if TIO CpOKaM CO3PEeBaHHUSA W TEMITy pPOCTa
HaOJII01aeMOe paHee y CPEAHEBOIKCKON CTEpIIsIn, [Adanackes, 1981 (Afanas’ev, 1981)].

0. AdanacbeB 00BSICHST HATTMYUEM Y CTEPIIAN
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BuyTpuBuaoBas auddepeHanus ceBepo-
JBUHCKOM CTEpJSiAM BU3YAJIBHO IPOSBISETCS
B Pa3IMYMUsAX MPOMOPIUNA POCTPATHLHOW YaCTH TO-
JIOBBI y PBIO CXOJIHBIX pa3MepoB. B yioBax Bcerna
MIPUCYTCTBYIOT ~ OCTPOPBUIBIE  (TpeobiamgaroT
B MJIQJIIIINX BO3PACTHBIX KJIAcCaX) W TYIOPBUIbIE
pBIOHI (pHC. 4a).

K ocTpopbuibiM OTHOCSATCSI PBIOBI C MHICK-
COM JITMHBI phUIA, cocTaBisommmM 6osee 40% ot
JUIMHBI TOJOBBI, @ K TymnopbulbiM — MeHee 40%
COOTBETCTBEHHO. OCTPOpBUIbIE CTEPISAON YHC-
JICHHO TPeodNalaloT B MIAMIIIMX BO3PACTHBIX
kinaccax kKak B 50-¢ ronel XX Beka [OcTpoyMoB,
Orypuos, 1954 (Ostroumov, Ogurtsov, 1954);],
Tak ¥ B HACTOsAIIEE BpeMs (CM. puc. 4a).
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CpaBHeHue 2 TpyIn CEBEPOABHHCKON CTEp-
JIAI4, C PAa3IMYHON JUIMHOM phlIa 110 TEMITY BECO-
BOTO POCTa MOATBEPAWIO BBIBOABI MPEABIAYIINX
uccnenoBareneid [OctpoymoB, 1954 (Ostroumov.
1954); llImunros, 1939 (Shmidtov, 1939)] o Tom,
YTO TYHOPBUIbIE PHIOBI, OCOOEHHO B CTapIINX BO3-
pacTHBIX Tpymnnax pactyTt Osictpee (puc. 4b). On-
HaKO M TPU Pa3/eJeHUU CTEPNIAIU Ha 2 TPYIIIEI
Y OCTPOPBUIBIX PBIO ¢ BO3pacTa 7+ HAOIIOJAOTCS
3HAUMUTENIbHBIE KOJICOAHUs] CpEAHUX 3HAYCHHUH
MAacchbl, YTO CBHIETEIBCTBYET O TOM, YTO IJIMHA
pBlIa HE SBISIETCS OIPENENSIOMNM TPU3HAKOM
IUIl pas3feieHus] CTEPNsAM HA BHYTPHUBHUIOBBIC
(hopMBI 1O TEMITy pocTa.

2+ 3+ 4+ 5+ A+ T+ B+ B+ 10+ 114 124 13+ years

b

Puc. 4. Bo3pactHoii cocTas (a) u cpaBHeHHE BecoBoro pocta (b) Tynmopsuroii (/) 1 octpopswioii (2) crepisamu p. Ceep-

Has JIBuHa.

Fig. 4. Age composition (a) and comparison of weight growth (b) of blunt-nosed (/) and sharp-nosed (2) sterlet of the

Severnaya Dvina river.

BecoBoii pocT caMok M caMIIOB CEBEPOIBUH-
CKOW CTEepNsiiM CXOJEH B MIAIIIMX U CPEIHUX
BO3PACTHBIX Ipymmnax (puc. Sb), 4To MOATBEPKIAACT
BBIBOJIbI IIPEABLIYIINX HCClenoBaTened 00 oTcyT-
CTBUM CYILIECTBEHHBIX DPa3IMYUi MEXKIy MOJaMU
y atoro Buzaa ocetpoBbixX [LlImuaror, 1939 (Shmid-
tov, 1939); Xoxmora, 1955 (Khohlova, 1955);
Ycbaun, 1978 (Usynin, 1978)].

AHanu3 BecOBOTO pPOCTa CEBEPOIBHHCKOI
CTEpJISIA TIO JIAHHBIM Pa3HbIX aBTOPOB, ITOKa3all
Ooree BBICOKHME €ro mokaszatenu y crepisian B 30-
er. XX Beka B p. CeepHas [IsuHa [Kyunna, 1963
(Kuchina. 1963); Conoskuna, 1971 (Solovkina,
1971)]. CxonHble mokazaTeldd pocTa B HACTOSIIEE
BpeMs 1 B 50-70 rr. XX Beka [OctpoymoB, 1955
(Ostroumov. 1954)] xapakTepHbl IS CPSIHUX BO3-
pactHbix rpynn. B p. Beluerma mno JgaHHbIM
A.b. 3axaposa (1998) ceifuac crepmsinp pacteT Obl-
crpee, yeM B p. CeBepHast J[BuHa (puc. 5b).

B03MOXHBIMH TIpUYMHAMU CHUKEHHS POC-
Ta CEBEPOJBMHCKON CTEpJsiIK B COBPEMEHHBIX
YCIIOBUSIX SIBJISIETCS MHIIEBAs KOHKYPEHLIUS MEX-
Iy CTEpIISIIBIO | JICIOM C OeJIOria3Koi 13-3a poc-
Ta YHCJICHHOCTH TOCIEAHUX B CTPYKTYpPE HXTHO-
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LIEHO30B pycioBoi yactu peku [HoBocenos, Cty-
neHos, 2007 (Novoselov, Studenov, 2007); My-
CHHOB, U Jip., 2007 (Musinov et al., 2007)].

B nmepuon HepecTa ctepusnb p. CeBepHas
JBuHa MHTEHCHUBHO NuUTaeTcsa. B cpenneM Teue-
HUHU PEKU OCHOBY BECCHHETO IMHUTAHHUS COCTaB-
AT JIMYUHKY XHPOHOMMJ U PYYEHHUKOB.
BropocreneHHbIME 00BEKTAMM TUTAHUS SIBISI-
I0TCS JIBYCTBOPYATHIC MOJUTIOCKH W JIMIHMHKH
Moriek. K cinydaitHpIM 00BEKTaM, XapaKTepH-
3YIONUM CIICKTP MUTAaHUS UMEHHO B BECCHHUH
Meproa, OTHOCSTCS JIMYNHKU MyX, 0abodex, 1mo-
JIY)KECTKOKPBUIBIX U UKpa pbI0. CyIIeCTBEHHBIX
pas3inuuii B COCTABE NMUTAHUS CEBEPOIABUHCKOM
CTEPIISAIU C YBEITUYCHHEM €€ pa3MepoB HE ycTa-
HOBJICHO. AHaJIN3 MaTepPHAIOB M0 IMMHTAHUIO
crepnsau B p. CeBepHas J[BUHA BO BPEMEHHOM
acreKkTe MoKa3all CTa0WIBHOCTh COCTaBa ITHIIU
MO0 OCHOBHBIM TPYIIIaM KOPMOBBIX OpPraHU3MOB.
B mepuoabl BBICOKOIW BOAHOCTH B COCTaBE ITH-
TaHUS CEBEPOJBUHCKOW CTEPISAU YBEIMYHMBA-
eTcs J0JsA MNPHUKPEIUICHHBIX (opM OeHToca
(npeumymectBenno Trichoptera) [beikoB u ap.,
2020 (Bykov et al, 2020)].
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Puc. 5. CpaBHeHHE BECOBOTO pOCTa CaMOK ¥ caMmIioB crepisiau p. CeBepHas J[BuHa (a) U B pa3HbIe TIeprUOabl HabII0e-
uuii (b): 1 — JIsuna, 1938; 2 — JIsunHa, 1951; 3 — Beruerna, 1998; 4 — JIsuna, 2019.

Fig. 5. Comparison of weight growth of females and males of sterlet of the Severnaya Dvina river (a) and at different
observation periods (b): / — Dvina, 1938; 2 — Dvina, 1951; 3 — Vychegda, 1998; 4 — Dvina, 2019.

3AKJIIOYEHUE

Ha pycnoBblx HepecTwIuinax, pacrolio- HacTosmlee Bpems ObicTpee, yem 70 neT Hazam —
KEHHBIX B cpenHeM TeueHuu p. CeepHas JlBuHa BEPOSITHO, M3-32 TOBBIIICHUS! CPEIHUX 3HAYCHHH
B YJIOBaX CTalIOHAPHBIX JIOBYLICK CTEPISAb JO- TeMIIepaTyphl BOAbI B peke. B mpeaHepecToBbIX U
MHUHHPYET KaK 10 BCTPEYaeMOCTH, TaK M IO Mac- HEPECTOBBIX CKOIUICHHMAX IOJSI CO3PEBAIOIIMX U
ce, 9TO TO3BOJIIET KIACCHU(UIIUPOBATH ITH JIO- TIOJIOBO3PENBIX CAMOK U caMIloB cocTaBisieT 90%.
BYHIKHU, KaK CICOHUAIIM3UPOBAHHBIC OpYyIUsa JIOBaA KomnuectBo OTHCPCCTHUBIINXCA pBI6 yBEJIN4YHUBa-
crepnaai. CpeaHue yaoBbl CTEPISAN HA SIUHULLY eTcd NpU TOBBIIICHUH TEMIEPaTyphl BOJBL
MPOMBICIIOBOTO YCHIIUSI B OOJIBIIEH CTETIeH! 3aBU- B Hacrosiiee Bpems CTepIsiab pacTeT MEAJICHHEE,
CSAT OT AMHAMMKHU YPOBHS BOJIbI, YEM OT €€ TeMIIe- yeM B 50—60-e roast XX Beka.
parypel. Pa3mepHO-BO3pacTHOW COCTaB YJIOBOB B pamkax MXTHOIOTM4YE€CKOTO MOHHTOPHWH-
CTEpJIIAM MPEACTABICH Ha IBE TPETH phlOaMu ra CEBEPOJIBHMHCKOM CTEPSIIM PEKOMEHAYETCs
MJIaAIINX BO3pacTHBIX KiaccoB (3—5+) u He- PaCUIMPUTh UCCIENOBAaHUS €€ MOIYJSIUU B Ha-
Oonpmmmu pasmepamu (3045 cm u 0.2-0.6 kr). MIPABJICHUN U3yYEHUs] MUTPALi, CE30HHOTO pac-
[lonoBasi cTpykTypa HEpPECTOBBIX CKOIUICHHI IpeneneHns 0 peKe, OCOOCHHOCTSM CKaTa paH-
CTEpISAAN TpecTaBieHa nmpuMepHo Ha 80 % cam- Hel MOJIOJU U BHYTPUBUI0BOU CTPYKTYpHI.
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BIOLOGICAL CHARACTERISTIC OF THE REPRODUCTIVE GUILD OF ACIPENSER
RUTHENUS (LINNAEUS, 1758) IN THE SEVERNAYA DVINA RIVER

I. I. Studenov', A. D. Bykov?, D. V. Chupov'
! Northern Department (SevPINRO) of the Polar Branch of FSBNU VNIRO
163002, Arkhangelsk, 17 Uritsky street, e-mail: severniro@vniro.ru
? FSBNU VNIRO

According to results of ichthyological monitoring of the sterlet population in the middle part of the Severnaya
Dvina river in the spring period 2018-2020 established a greater dependence of the value of catches in stationary
traps on the dynamics of the water level in the river, compared with water temperature. On the spawn places lo-
cated in the middle part of the Severnaya Dvina river in the catches of stationary traps, sterlet dominates both in
quantity and in mass. Average catch per unit of fishing effort (CPUE) is more dependent on water level dynam-
ics than on water temperature. Age and length composition of sterlet catches is represented by two-thirds by fish
of the younger age classes (3—5+) and small sizes (30—45 cm and 0.2-0.6 kg). The sexual structure of spawning
sterlet represented by about 80% of males. The sterlet in the Severnaya Dvina river is currently grow faster than
70 years ago — probably due to an increase in the average water temperature in the river. In pre-spawning and
spawning parts of sterlet population proportion of maturing and sexually mature females and males is 90%. The
number of past-spawners increases with increasing water temperature. Currently, sterlet grows more slowly than
in the 50-60s of the 20th century. Sterlet is intensively fed in the Severnaya Dvina river during the spawning pe-
riod. In the middle part of the river, the basis of spring nutrition is chironomids and caddis fly larvae. Secondary
fed objects are bivalve mollusks and blackfly. Random objects characterizing the nutritional spectrum in the
spring include larvae of flies, butterflies, hemipterous and fish eggs. There are no significant differences in fed of
sterlet with an increase in its size in the Severnaya Dvina river.

Keywords: sterlet, Severnaya Dvina river, spawning, Age and length structure, growth, maturation
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