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14,9) THIC. HKPHHOK. HepecT IPOUCXOUT Ha raJleHUKOBBIX POCCHIILIX, B yCThe BIIAJAIONIUX BOJIO-
TokoB. [0 BpeMeHHU HEPECT MPOUCXOJMT B CEPSIHHE OKTSIOPS IpH TeMIIEpaType Boabl 1-2 L a0
COBIIAAaeT ¢ 00pa30BaHMEM JIBIA.

B o3epax YJ1aranckoro paiona Taxe OBUIO CO3/aHO MAaTOYHOE CTAJ0 HEIAH. B mepBbie rofbl
[I0CJie BCEJIEHHS TeJIIb XapaKTepu30Balach MOBBINICHHBIM TEMIIOM pOCTa. ITpu OTCYTCTBHH XHII-
HUKOB, I[P HATHYMH HEPECTHIIMIL, & TAKXKe HETIPHCIIOCOBIEHHOCTH KOPMOBBIX OPTaHA3MOB IIPOTH-
BOCTOSITH TOTATHHOMY BBIEIAHUIO IPOHCXOHIIO0 OBICTPOE YBEIHICHHE JMCTCHHOCTH MECTHRIX IIOKO-
JeHHi meJsiy, 9TO OTPUIATENIFHO CKa3ajloch Ha TEMIIaX pocTa. B HacTosimee BpeMs B pe3yJbTare
3HAYHTETHHOTO IIPOMBICTIOBOIO BO3JIEHCTBHS, CIIOCOOCTBYIOMIETO COKPAIICHHIO YHCJICHHOCTH HaTy-
paTM30BaHHBIX BUIIOB, ¥ aJlalTAHOHHBIX M3MEHEHUH KOPMOBBIX 0OBEKTOB K BO3[CHCTBHIO HXTHO-
(hayHBI TeMI POCTa PBIO MOBBICHIICS. ITo nauEEM oceHHel cheMku 2014 1., Macca TPEXJICTHHX 0CO-
feit BappupoBana oT 142 o 338 r, mpu cpeHeil MPOMBICIIOBOH JUIHHE TeNa 253,3 MM, y HIECTHIIET-
aux ocobeil oHa cocTasisna He 6onee 663 T, IpU MPOMBICTIOBOM JTHHE 385 mM (Tabm. 2).

Tabnuya 2
Pa3MepHO-BO3PACTHAS CTPYKTYpa HPOMBICJIOBOTO €TaAa e/ 03. CopyJyke.b
Vaaranckoro paiiona Pecny6ankn Aataii, 2014 r.
IpombicioBas JJIMHA Teja, MM Macca pbib, T
Bospacr, jier
cpenHss KosebaHus cpenHss konebanus
2+ 2533127 240-280 219,5+ 45,8 142-338
3 3154+ 16,1 250-370 371,937,5 142-519
4+ 336,4+24,4 280-380 480,8 + 44,2 237-690
5% 355,0'+ 19;7 320-385 530,1 £ 26,1 390-663

B cpeJHETOPHBIX YMEPCHHO NPOTPEBACMBIX Me30TPOGHEIX U ME30-OTHTOTPOQHEIX 03€pax
Y marasckoro paifosa PecmyGnukn AnTaif HHTPOAYUHPOBAHHOE CTA/0 MEIANHM HOCTHIACT 0JI0-
BOIi 3peJOCTH HA BTOPOM — TPETHEM IOJly JKU3HH. HepecT NPOXOJUT B OKTAOpe — HOSIOpe B TeX
ske GHOTOMAX M YCIOBHSAX, YTO H y OOBLIKHOBEHHOTO CHI'a. AGCOIIOTHAS IIOOBUTOCTE NEILM B
03. Copyiykelb HaXOJHUTCS B IpeJienax OT 21,1 mo 124,9 u B cpelHEM COCTaBJIACT (712 £
23,8) ThIC. HKPDHHOK.

Tlensmp ¥ oOBIKHOBEHHEIH cur B o3epax PecryGmuky Anrai OTMEYCHBI KaK ICHHBIC 00BEKTBHI
JIFOOUTENBCKOr0 PHIOOJIOBCTBA. PerynupoBaHne YHCICHHOCTH IO3BOJHAT 6oJiee pallMOHAIBHO HC-
LOTTB30BATH 3aMACKI STHX BALOB. POH/T 6e3pHIGHBIX 03¢p M 03€p C MATOLCHHOH pxTuodayHoH, Npu-
TOIHBIX [UIS BRIPAIUBAHUS CUTOBBIX, BEJUK, YTO CO3JA€T IPCAIOCHUIKH K JAJILHERITAM PHIOOBOIHO-
HHTPOIYKIMOHHBIM paboTaM ¢ CHTOBBIMH BHIAMH pBI6 Ha 03epax PecryOnuku AnTai.

IIAPA3UTAPHBIVI MOHUTOPVIHT
[IPOVI3BOIUTEJIEV ITEJISIAM PEKV ChIHS
B [TEPMOJT HEPECTOBOVI MUIPALIMV

A.J1. TaBpuiios

OT'BYH Uncmumym 3xos02euu pacmenuil u xubomuvx Ypasecxkoeo omoesenuss PAH
(OI'BYH M2PuX VpO PAH)

gavrilov@ipae.uran.ru

MHoroJIeTHHE Ha0JIIOIeHUs 32 HHBA3HAMU pI:I6 MAaCCOBBIMH BHJIaMU ITapa3sUTOB OarOT BO3MOX-
HOCTB IPOCJIEIUTD JUHAMUKY CTPYKTYPHBIX U3MEHEHUH BOIHBIX OMOIIEHO30B, ITIOCKOJIBKY MHOTHE H3
mapasuTUIECKuX OpraHu3MOB HMCIOT CIIOKHBIN ITHKII pa3sBUTHA, IIPHA KOTOpPOM IIPOMEXYTOYHBIMHU
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X035€BaMH SBJISIIOTCS PA3IHUHBIE BOIHbIE OPraHM3MBL. Y PBIO, KaK BBICIIErO 3BCHA NHIIEBOH LICTIH B
hayHHCTHYECKHX KOMILIEKCaX, (POPMUPYIOTCS ONPE/IENICHHbIC YCTONYHBBIC OTHOIICHHS C ITApa3HTH-
YeCKMMH OpraHH3MaMH.

Vccre10BaHus 3apayKeHHOCTH IPOM3BOUTENEl MeIIsIH TapasiTaMi IPOBOAKIACH B p. ChiHe
¢ 1992 mo 2015 r. B mepHOJ OCEHHEN HEPECTOBOH MHIPAIMH CHIOBBIX pbIO. MeTonoM MoIHOTO
apa3uTOJIOTHYECKOro aHaum3a O6buTo mccnenoBano Gosnee 700 momoBO3pebX ocobeii memsau.
M3yuanacek cBexas ¥ GUKCHPOBaHHAS PHIOa 0 OOMIETPHHSTEIM B IIAPA3UTONIOTHH W UXTHOJIOTHH
METOIHUKAM. :

Tlensmb BHLIENSETCS HAHOOJBIINM BHOBEIM Pa3HOOOpa3HeM MApa3sHTOB CPEIH CHIOBBIX PBIO,
pasMHOXaromuxcs B p. CeiHe. M3 nmuTepaTypHBIX HCTOYHUKOB (PasMallKuH M 1Ip., 1981) y curos
p. Coinn m3BecTeH 21 B Iapa3HTOB, YaCTO OOMIMX I BCEX U3yYEHHBIX BHIOB (IEIAIb — 17, cur-
eDKbH — 10, unp — 7). [lapasutideckie OpraHU3MBI OTHOCATCA K 9 KiraccaM: KHHIOCTIOPHINH —
3 Buja, mpocTelimue (C HEACHBIM CHCTEMATHYECKHM IONOXKeHHeM) — 1, MOHOreHen — 2, me-
CTOIBI — 3, TPEMATOMIBI — 5, HeMaTo sl — 3, CKpeOHH — 2, MUABKH — 1, pakooGpasubie — 1.

Jns nensoy B p. CelHE OTMEYEHO MacCcoBOE IOPaXEHHE CEPICYHOM MBI THYHHKAMH TpPe-
maTtonsl Ichthyocotylurus erraticus. 3a mepuos HaGIIONCHHHA YCTaHOBIICHO, YTO SKCTEHCHBHOCTE
MHBa3uK messu coctaisiia 100 % B pasHEIE IO 3KOJIOTHYECKHM YCIOBHAM rofsl (tabimuna). Ua-
TEHCHBHOCTh IOpPAKEHHs Cepala IeIsau JHYMHKAMH [apasuTa yBEIHYHBalach C BO3PAaCTOM,
HaEMeEHBIIIE CPEIHIE TT0Ka3aTeNy HHBasuy, 10 20—30 IHYMHOK Ha BCEM CEp/e, HabIoAaInch y
HanGoJIee MOJIOJIBIX — TPEX-, YETHIPEXIETHHX PhIO. MakcumanbHoe abCoFOTHOE KOIHIECTBO JIH-
uiHOK TpeMaTons! (1402 5K3.) 3aperucTpHpOBaHO B CEpIIE AecATHIETHEH ocobu. Exeronno y me-
JISIM BCTPEYAITHCh ILleporiepkon bl nectonsl Diphyllobothrium ditremum. KCTEHCHBHOCTh HHBA-
3HH PHI6 TIOCTOSIHHO BBICOKasl, COCTABTsUIA B CpefHeM 3a psn jieT Gosee 70 %. BeTpedaeMoCTh JH-
YHHOK IIECTOMB! YBEIMYMBATIACH C IIOBBIIIEHHEM JOJIH CTApIIEBO3PACTHBIX IPYNI B HEPECTOBOM
ctaze. TIOCKOJIBKY y HENSAH ¢ BO3PACTOM IPOHCXOIUT HAKOIUICHHE JIMYMHOK napasuTa D. ditre-
mum, TO MEXIOJOBBIE KOJIeOaHuUs 3apakKCHHOCTH PHIO OTpa)kaloT U3MEHEHHS COOTHOIICHHS BO3-
PACTHBIX Py Ipom3BoAuTeNeH. IIpn n3ydeHnn KOppesSIHOHHBIX B3aHMOCBA3EH MEKIy BO3pAc-
TOM TIPOM3BOIHUTENEH TEISIM U HHAeKCOM 00mmus D. difremum BBISIBIICHA IOJIOXKHUTE/IbHAS 3aBH-
cumocth (7= 0,84). Onenka BIHSHAS YpoBHS BoAHOCTH OOH M 3apaK€HHOCTH pBI0 Iapa3’uToOM
[10Ka3aJ10 CIOMKHYI0 MHOTOKOMIIOHEHTHYIO 3aBHCHMOCTD NaHHBIX (hakTopoB. C poCTOM BOXHOCTH
pexH HaGJI0aeTCsi OMOJIOKEHHE HEPECTOBOTO CTajla MeNsH, CBA3aHHOE C MOBBIICHHBIM TEMIIOM
cospeBanus NMokoneHui. [TosBIeHne Cpeau MPOU3BOAMTENCH JETHIPEX- H IATUIICTHHX peI6 ¢ 6o11€ee
HU3KEM YPOBHEM HHBA3UHU IPUBEJIO K CHINKEHHIO 3apaKEHHOCTH nessinn. Cpesiu IpYTHX MacCOBBIX
apasuToB nejisau o0brdHa HeMarona Philonema sibirica, mapasuTHpYIOIas B IOJOCTH Teia. Ha
skabpax MeJsSau 9acTo BeTpedanachk MoHorenes Discocotyle sagittata, cnenuduyHas 1 JI0coce-
BBIX pbIO (CcM. TabmH1y).

Han6obIas HHTeHCHBHOCTD HHBA3HH YCTAHOBJIEHA I TpeMaToasl Ichthyocotylurus erraticus,
JOMHHHDYIOIIEl Cpefy MapasHToB Iesmu. VIXTHOKOTHIIOPYC SBISETCS NMATOTCHHBIM NapasHTOM
JUTS MOJIOZH PBIO, HO MEHee OIIaceH JULA B3POCIIBIX 0cobel. B HalllnX HCCIIEN0BAHUIX CHIKCHHUSA YITH-
TAaHHOCTH M OTCTABAHHUS B POCTE CPEIH 3apaKCHHBIX Iapa3uTOM NPOU3BOUTENCH NETIANH B p. Ceine
HE BBIABIIEHO.

MHOTOIeTHHI MOHHTOPHHT MOKA3al, 4TO SAPO NapasuTodayHbl HENsad He H3MEHHUIOCh, 1TO
CBHJIETEIBCTBYET O CTAOMIIBHOCTH CBSI3H «I1apa3sUT — X0351H». I1apa3suTsl, MPEBOSIIHE K IPOITyCKY
HepecTa M CHIYKEHHUIO ILUIOJOBHTOCTH, He BbIABICHEL. Ha mpoTsixeHHH 6oJiee yeM JBaJLIaTH JIET Be-
TMYMHA HHBA3WH [apasHTaMH He JOCTHTala yPOBHS SIIH300THH, MACCOBOM rubenH pBIO Ha HEPECTH-

mumiax B p. CelHE HE OTMEUCHO.



H3MeHEeHHS 3apaKeHHOCTH NAPa3HTAMH NeJsS/H B P. Chine (BcTpeuaeMocTh, %)

B 1973 r.* 19922002 rr. I 2003-2014 rr. l 2015 1.
rapasura

R Hos6pb — nexabpb CeHTa6pb — OKTIOpPb

Knacc Cnidosporidia 133 11,8 9,7 4,3

Henneguya zschokkei (4,9-26,7) (1-16,7)

Knacc Monogenea 66,6 6,7 237 2157

Discocotyle sagittata (6,7-37,5)

Knacc Trematoda 100 100 100 100

Ichthyocotylurus erraticus (mtc.)

Diplosthomum spathaceum (mtc.) 13,3 0 6,2 0

Knacc Cestoidea 13,3 6,8 9,5 13,0

Diphyllobothrium dendriticum (pD (3,2-13,2) (3,6-25.,0)

Diphyllobothrium ditremum (pD) 60,0 71,4 55.6 60,9
(48,6-90,6) | (33,3-87.5)

Proteocephalus exiguus 20,0 2,9 6,7 8,7

(2,6-3,2)

Knacc Nematoda 66,6 46,7 32,0 21.7

Philonema sibirica (21,1-68.8) (13,3-46,0)

Knacc Acanthocephala 20,0 18,3 14,4 8,7

Neoechinorhynchus crassus (2,2-28.,9) (6,742,1)

Knacc Crustacea 0 16,0 8,6 21,7

Salmincola extumescens (3,744.8) (3,8-13,3)

Krnacc Hirudinea 0 0 2,0 0

Piscicola geometra |

Konu4ecTBO pbib, 9K3. 15 378 310 23 |

|

Ipumeuanue. B ckobkax — KoJieGaHHUe 3KCTEHCUBHOCTH MHBA3HMU.
* Jlannsie JI. A. PasmamikvHa v 1p., 1981.

Paboma ewinonnena no npozpammam Ipesuouyma PAH, npoexmul Ne 15-15-4-28 u 15-12-4-28.

[IMTAHUE Y TPOOUYUECKUE B3AMMOOTHOILEHVIS ITEJUIIN O3EPA APAXJIEN
E. IL I'opiiaueBa ‘

®TBYH Uncmuntym npupooHsLx pecypcod 3Koa02un u Kpuosouu CO PAH (®I'bBYH UIIP2K CO PAH)
gorl_iht@mail.ru |

[TuTanue ¥ TpObUUeCKHe B3AUMOOTHONIEH)S PhIO B BOJHBIX SKOCHCTEMAX OTIPENIEIAIOTCS MHO-
FEMH a6HOTHUYECKUMHE M OuoTHueckuMu dakropamu. [l memnsu Coregonus peled (Gmelin, 1789),
KoTopast Oblla HHTPOAYL[HPOBaHa B 03. ApaxJieli, JMHAMHKA Pa3BATHS 300IIAHKTOHA 32 BEreTallH-
OHHBII IIEpHOJ] IMEET BAXKHOE 3HAUCHHE.

[lenbio HacTosIel PaGOTHI ABMIIOCH H3Y4eHHE COCTABA ITHMIIH TE/IIH 1 €€ TpOHIECKHX CBS3CH.

O3epo ApaxJiel pacrosaraeTcs MexXay Butumo-JlenckuM u BalikanbckuM OacceiiHaMH, B KOTO
pHle U3 Hero MEPHO/MYECKH OCYIECTBILIETCS CTOK (puc. 1). Bona 03. Apaxiei rUIpOKapOOHATHO
KATBIHEBOTO THIIA C HA3KOH MHHEpan3alyei, 110 180 mr/n. TInomans o3epa — 5820 ra, cpenH
ry6usa — 10,4 M, HMHA — 10,6 kM, mupuHa — 6,9 kM. I1po3padHOCTb BOABI COCTABJIACT 5-9 M
['pyHTbI B IPHOPEXHOH YaCTH IIECIAHbIC H rajCaHbIC, B LEHTPANBHOM YacTH H Y 3amajHoro Oeper
JIHO TOKpPHITO MiaMH. [1o mepuMeTpy 03€po Ha riry6uHe 3—7 M IIOKPBITO BOAHOH PacTUTENBHOCTD

(Buonoruyeckas MpoAyKTHBHOCTE 03¢pa Apaxieit, 1981).
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PARASITIC MONITORING OF THE PELED
DURING SPAWNING MIGRATION IN THE SYNYA RIVER

A.L. Gavrilov

Institute of Plant and Animal Ecology,
Ural Branch of the Russian Acadery of Sciences (IPAE UB RAS)

gavrilov @ ipae.uran.ru

Dynamics of structural changes of water ecosystems can be detected by means of long-term ob-
servations of the mass fish species infestations of parasites. Many of the parasitic organisms have a
complex life cycle in which the intermediate hosts are various aquatic organisms. Stable relations of
certain parasitic organisms are formed with fish as the highest level of the food chain.

Researches of the peled spawners infestation by parasites carried out in the Synya river from
1992 to 2015 during the autumn spawning migration. More than 700 mature peled individuals were
examined by method of complete parasitological analysis with using fresh and fixed fish.

Among spawning coregonid fishes, there is highest parasite biodiversity of the peled in the the
Synya river. It is known 21 species of parasites, which often are common to all studied species
(peled — 17, Siberian whitefish — 10, broad whitefish — 7) [Razmashkin et al., 1981]. There are
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9 classes of parasitic organisms: cnidosporidia — 3 species, protozoa (with uncertain systematic po-
sition) — 1, monogeneans — 2, cestodes — 3, flukes — 5, nematodes — 3, acanthocephala — 2,
leeches — 1, crustaceans — Iz

The massive damage to the heart muscle of the peled is caused by larval trematodes Ichthyocotylu-
Jus erraticus. It is revealed, that the prevalence of Ichthyocotylurus erraticus infestation of the peled
was 100% in the different environmental conditions of the years during the entire observation period
(table). The intensity of peled cardiac damage by parasite larvae increased with age. The lowest average
value of invasion, to 20-30 larvae in the whole heart, was observed in the youngest Spawners (belonging
to age groups three and four years). The maximum absolute amount of larval trematodes was 1402
copies on the single fish heart muscle, registered in the ten years old individuals. The cestode Diphyl-
lobothrium ditremum plerocercoids were found in peled every year. This parasite prevalence of fish is
constantly high, exceeds the average of 70% for a number of years. Interannual fluctuations of parasite
prevalence depend on the age composition of the peled. An accumulation of the D. ditremum larvae is
observed because the infection rate increases with spawners age. There was revealed a positive corre-
lation (r = 0.84) between age peled and abundance index D. ditremum. The study of fish parasite infes-
tation showed a complex multi-component dependency on water flow in the Ob river basin. Simulta-
neously with the Ob floodplain water levels rising, there is a juvenation of spawning peled, associated
with an increased rate of maturation of generations. That is why lower levels of infestation are observed
because of four and five years old fishes with domination among the peled spawners. Philonema
sibirica nematode parasite is widespread in the peled body cavity. And monogeneans Discocotyle

sagittata specific for salmonids are numerous in the gills (see table).

Changes of peled infestation in the Synya river (prevalence, %)

Ly e o7 | 19922002 | 2003-2014 | 2015 |
Parasite species
November — December September — October

Class Cnidosporidia 133 11.8 9.7 43
Henneguya zschokkei (4.9-26.7) (1-16.7)
Class Monogenea 66.6 6.7 23.7 21.7
Discocotyle sagittata (6.7-37.5)
Class Trematoda 100 100 100 100
Ichthyocotylurus erraticus (mtc.)
Diplosthomum spathaceum (mtc.) 1343 0 6.2 0
Class Cestoidea 13.3 6.8 9.5 13.0
Diphyllobothrium dendriticum (pl) (3.2-13.2) (3.6-25.0)
Diphyllobothrium ditremun (pD) 60.0. 71.4 55.6 60.9

(48.6-90.6) (33.3-87.5)
Proteocephalus exiguus 20.0 29 6.7 8.7

(2.6-3.2)

Class Nematoda 66.6 46.7 32.0 21.7
Philonema sibirica (21.1-68.8) (13.3-46.0)
Class Acanthocephala 20.0 18.3 14.4 8.7
Neoechinorhynchus crassus (2.2-28.9) (6.742.1)
Class Crustacea 0 16.0 8.6 21.7
Salmincola extumescens (3.744.8) (3.8-13.3)
Class Hirudinea 0 0 2.0 0
Piscicola geometra
Number of fish specimens 15 378 310 23

Note. In parentheses — fluctuations of infestation prevalence.
* Razmashkin et al., 1981.
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The parasitic monitoring of peled spawners showed the highest prevalence of infection by Ich-
thyocotylurus erraticus, dominant species among peled parasites. Itis a pathogenic parasite for a fish
fry, but less dangerous for adults. In our studies, there is no reduction of condition factor and growth
retardation among parasitized peled for the entire period of our observation in the Synya river.

It has shown, that the core of peled’s parasitofauna has not changed. It testifies the stability of
relations “parasite-host™ for peled. Parasites, leading to skipped spawning and reduced fecundity have
not been identified. For more than twenty years, the amount of infestation by parasites not reached
the epidemic level, mass fish mortality on the Sinya river spawning grounds is not registered.

The work was done by Programs of the Presidium RAS, project No. 15-15-4-28 and 15-12-4-28.



