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OueHka TOKCHYeCKOro AeiCTBUS XHMUY€ECKOI0 3arpsi3HeHus!
BO/IbI HA SMOPHOHAX PbIO

I'opronosa A. U.

Hayuno-npouzeoocmeennulii yenmp pul6H020 X0351Cmea
(HIIL] PX) MCX PK, Armamul, Kazaxcman

XuMHIUYeCKHe 3arps3HUTENH, TOCTYNAIOIINE B BOAOEM B 3HAYUTEIBHBIX KOJIHYe-
CTBaX, BBI3BIBAIOT PEAKIIUH BOJHBIX OPTaHU3MOB Ha Pa3HBIX YPOBHSAX MX OpraHU3aIlHH.
HauGonee 4yBCTBUTENBHBIMU TOKCUKOJIOIMYECKUMH ITOKA3aTEISIMU SIBIIIOTCS HapyIle-
HUSI TaMeTOreHe3a U 3apOJIBIIIEBOr0 Pa3BUTHS PHIO.

[Tpmxu3HEHHBIC HAOIIOCHUS 32 Pa3MHOKEHHEM PBIO B 3arps3HEHHOM BOJIOEME
3aTpyIHEHbl BCIEJCTBUE Psila OOBEKTUBHBIX (Pa3iIMYHBIX 3KOJIOTHYECKUX (PAKTOPOB,
HapyLIAIINX HOPMAJIbHOE CO3PEBaHUE MOJIOBBIX MPOAYKTOB M HEpecT pbI0), a Takxke
OpraHU3allMOHHBIX NpUYKH. [103TOMY TOKCHKOJIOTHYECKas OLEHKAa TOrO WM HHOTO
3arpsA3HSIONIETO BEIIECTBA, IIOCTYIAIONIET0 B BOJOEM, IPEAIIONaraeT psiJi SKCIIePHMEH-
TOB B YCJIOBUSIX, MAKCUMAJIBHO IIPUOIMKEHHBIX K YCIOBUAM JJAHHOTO BOJIOEMA.

Haubonee noctynssl npu 1a00paTopHOM OHOTECTUPOBAHUU IMOPHUOIOTHIECKUE
HCCIICIOBAHUS, TIPH KOTOPBIX HCIIONB3YIOTCS TAaKUEe KPHTEPUH, KaK BEDKUBACMOCTH U
MOp(GOIOTHYECKHUE aHOMAJINHU. YBsA3Ka Mpo0JieM MOHUTOPHHIA ¢ OCOOCHHOCTSAMH pas-
BUTHS Ha paHHUX CTAIMAX BECbMA XKeJaTelbHa, TaK KaK 3TH CTaIHU ABJIIOTCA Haubo-
Jiee YyBCTBUTEIFHBIMHA HHIIUKATOPAMH BPEJHOTO BO3ACHCTBUS CPEIBL.

3aciry)kMBaeT BHUMaHHS TEMIT SMOPHOTEHe3a, O YeM CBHJICTCIBCTBYIOT Pe3ylib-
TaTbl SKCIEPUMEHTAIbHOIO BO3AEHCTBUSA Ha HKpPY Pa3sHOOOpPa3HBIMH TOKCHYECKUMHU
BemiecTBaMu. [Ipeobnagaromee OOJBIIMHCTBO TOKCMKAHTOB BBI3BIBAIOT 3aMelJIEHHE
3apOIBIIEBOrO pa3BuUTHs. Tak JeHCTBYIOT Bce (ochopopraHHdecKue COSJAUHCHUS:
kap6odoc (Janmmsuenko, 1985, Xangans, 1983), antno (Tuxonona, 1981), xmopodoc
(Manspesckas, 1979), meradoc, metunautpodoc, doszanon, itogodoc (I'ycesa, 1980,
I'ycesa, Jlanmipuenko, Koprakosa, 1988). 3amemisior pa3BuTHE NMECTHUIMJIBI: KOTO-
dop, nozanekc, kapataH, auojan (KyssmuHa, [Ipuxoxenko, I1aBnos, 1985 ), coenune-
HUSL (PEHOJBHOIO pAAa: TMAPOXUHOH, TPUAITUIONOBOXJIOPUA, NMEHTaXJIopdeHoIAT Ha-
tpus ([Janunpuenko, Ctporanos, 1973). [lectuiuabpl opapaM u caTypH B claObIX pac-
TBOpax BBI3BIBAIOT YCKOPEHUE Pa3BUTHs, KOHIIGHTPUPOBAHHBIE — OTYETIMBOE 3aMe|Ie-
nue (TuxonoBa, 1981, Tuxonona, Illexanoa, 1982). 3amennser pa3BUTHE TepPOUIIHT
2,4 D-Na (Kopma, 3Bupraac, 1971), cenuMeHTaTOphI, HCIOIb3yEMbIE Ui 00padOTKH
CTOYHBIX BOJ LIEJUTIOJIO3HO-OyMakHBIX Mpou3BoAcTB (Kyp3bikuHa, 1983), moBbIIeHHAs
COJICHOCTH BOJIBI JUISI YACTO NMPECHOBOAHBIX PhIO (Xanmans, 1983), nedurmr kucnopoaa
(OctpoymoBa, 1963), «mBereHHe» BoJOeMa CHHE-3€JICHBIMH  BOJOPOCISIMH
(Manspesckas, 1979). Bo Bcex omnbITax 3aMeIJICHHOE Pa3BUTHE COMPOBOXKIACTCS MOSB-
JIEHWEM Pa3sHOOOpa3HBIX YPOACTB M BHICOKOH (MHOTa MOJHOI ) THOEhI0 SMOPHOHOB.

W3 kpaTkoro 0030pa TOKCHKOJIOIMYECKUX 3KCIIEPUMEHTOB MOXKHO CHeNaTh Opu-
€HTUPOBOYHBIA BBIBOJ TAKOTO COAEPMKAHUS: €CIU SMOPHOHAJIBHOE Pa3BUTHE B3ATOTO
moJ| HaOJMroJeHre BUAA PHIOBI UIIET 3aMEUIEHHBIM TEMIIOM U COMPOBOXKIAETCS 00pa3o-



I'opronosa A. . O1eHKa TOKCHYECKOr O ICHCTBHS. . .

BaHMEM Pa3IMYHbIX YPOJCTB, 3HAUUT BOJIOEM, B KOTOPOM OOUTAET 3Ta phl0a, 3arpsi3HEH
TOKCHUKAHTAMHU BEICOKOM KOHIOCHTpALHUHU.

Nzydenne temmna sMOpuoreHe3a TECHO CBS3aHO C MPOOJIEMOW TeTEepPOXpPOHUMN
PaHHETO OHTOI'CHE3a: Pa3HOBPEMEHHOCTBIO 3aK/IaKHM OPraHoOB, B 0COOEHHOCTH METa-
MCPHBIX. Bemmunna FeTepOXpOHHﬁ, BbIpa)KCHHaA aMHHPITy,Z[Oﬁ KoJIeOaHHs KOJNUECTBA
mnap COMUTOB y 3ap0£[LII.LICﬁ, MOXET NOCIYXUTh, 10 HAILIEMY MHEHUIO, TECT-00HEKTOM
He6HaFOHpI/I$[THI)IX yCHOBI/Iﬁ BOCIIPOMU3BOACTBA JaHHOT'O BHJa pI)I6I>I B KOHKPETHOM BO-
noeme.

Pemenne nmoctaBiaeHHBIX 3aa4 OpoOBCACHO MNPHU U3YUCHHU 3apOJAbIIIEBOIO
pasButus uexonu Pelecus cultratus L. UlapmnapuHckoro Bogoxpanunuia B 1988
u 1990 rr., koraa Tam HabmIOMaTach THOEb PHIOBI BCISACTBUE OTPABICHUS XJIO-
POPraHn4€CKUMHU NMCCTUINIaMM.

MarepuaJ 1 MeTOAbI

[Mapmapurckoe Bogoxpanmmuiie Ha p. Ceip-Jlappe npyu cBOEM B OCHOBHOM Hp-
PUrallMOHHOM Ha3HAYeHUH, UMEET Takxke OONbLION yAenbHBINH Bec cpean phlOoXo3sii-
CTBEHHBIX BogoeMoB. [IpoekTHast MmomHocTh ero npu HIIT 2525 — 900 km?, 00bem —
5,7 xm?, nimHA — 100 KM, MakcuManbsHas rayouHa — 25 M, cpeansst — 6,0 M. [Ipombicio-
BBIC PBIOBI: ca3aH, CoOM, CyJIaK, OBl M IeCTpPhI TOJICTOIOOHKH, JIEIll, YeXOHb, IIOTBA,
cepeOpsHbIi Kapach. [ TTaBHBIM MCTOYHMK 3arpsA3HEHMS BOJOXPAHMIMIIA — KOJUIEKTOP-
HO-/APEHAKHBIE BOJbI C PUCOBBIX M XJIOMKOBBIX ITOJIEH.

Uexonp llapnaprHCKOro BOIOXpaHUIINILA CTAHOBUTCS ITOJIOBO3PETION Ha TPETh-
eM (caMIIbl) — YETBEPTOM TOJax JKW3HU Tipu cpenneit amuHe 28,8 — 31,9 cm (camigsi-
camku) u macce 205 — 304 r. ITo xapakTepy MKpOMETaHUs MOIMYJISIUS YEXOHU BOJIO-
XpaHWIKIIA HEOJTHOPOJIHA: MPEACTABIEHA EMHOBPEMEHHO HEPECTYIOINUMHU 1 MEUYIITH-
MU HKPY MOPIHOHHO. MOp(}OoIOorHyeckr U 10 pa3MEpHBIM XapaKTEPUCTHKAM 3TH KO-
JIOTMYECKHE TPYIIbl Hepa3lIuuuMbl. B ombITax HCIIOIB30BaHBI BHEIIHE COBEPILCHHO
3JI0pOBBIE TeKy4YHe ocoOu JumHoM ot 27, 7 1o 43,2 cM u maccoit ot 174 mo 700 r.

B 1988 r. Habmoganu pa3BUTHE UKPHI TOPUUOHHOMKPOMEUYIIUX CAMOK B BOJIE
BOJIOXPaHWIMIA U TapaJUIebHO B OIbITAX, IJe BoAa OblIa emle 6onee TOKCMYHOH. Me-
TOJIOM «CYXOH IJICHKH» B BOJE PAaCTBOPSIM CMECh MECTHUIHIOB: T€KCaXIOPLHUKIOreK-
cat (a, B, v), 4,4 nuxaopaudeHunTpuxiIopITan u ero meradonut /1D B cremyrommx
kosmuectBax: 0,1, 0,5 u 0,9 Mxr/n. OTHeXKEHHYI0 MKPY OCEMEHSIIM CIEepMOi camiia
CYXHMM CIIOCOOOM M packKiaJbIBaly Mo yamkam lleTpu riiazoMepHo: JI0KEUKOH oObe-
MoMm 2,0 mi. Tlocne HaOyxaHwusi ocTaBistid B Kaxaon vamke 100 mkpunok. [TporeHr
OIJIOIOTBOPEHUS OTPENEISUIM Ha CTaJAWM MEJIKOKJIETOYHOM Mopysbl. CMEeHa BOJBI U
pacTBOpPOB — ABaX /bl B CyTKH. IIOBTOPHOCTE TpexKpaTHasl.

B 1990 r. npoBoauan HaOIIOICHHE 32 PA3BUTHEM UKPBI €MHOBPEMEHHO- U TIOP-
LMOHHOMKPOMEUYIIMX CaMOK YEXOHHM B BOJAE BOJOXPAHWIMINA W B MUTHEBOU
(KOHTPOIIb), MPAKTHIESCKH TOH K€ BOJIe, HO MPOIIE/IIICH Yepe3 eCTeCTBECHHBIE (DHIIBTPHI
IaMOBI.

AMIIIATY Ay pa3HOCTaIUHHOCTH PErUCTpUPOBANIY, HauuHas ¢ 3akiaagku 10-11-ro
TYJIOBUIIIHOTO COMHTA, OTMEYasi IIPH 3TOM HaJIMYUE WIM OTCYTCTBHUE CIyXOBOH Karcy-
abl. [IpocuuTHIBaIM KOJIMYECTBO TYJIOBUIIHBIX COMUTOB y 20-TH 3apoblliell KaXKaoro
ckpeuBanus. Ob1iee KOJIMYeCTBO 3apoblIei, HaOM0JaeMbIX OT OIIOAOTBOPEHHUS 10
BBIKJIEBA MPETMYMHOK, B 1988r. — 2300 mT., B 1990 r. — 8800 mIT.
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Ha mmTonormdeckoe ncciaenoBaHue 3apoAbIIeii Ha CTaiH TracTPyibl (GUKCHPO-
Banu B xuakoctu Kapnya, yepes 12 yacoB nepeHocwin B 70%-Hbli cIIUpT, B KOTOPOM
XpaHWIM IO MOMEHTA aHaJIk3a, BBINOJHEHHOTO A.A. SIHIIEH.

Pe3yabTaTthl ucciaenoBanui

3apopieBoe pa3BUTUE YEXOHH B onbITax 1988 r. mpoXoauino mpu CpaBHUTEIb-
HO HHM3KHUX TeMIlepaTrypax Boabl: 9,5 — 24,3° (B cpexneM 14,7°). DTo oqHa U3 MPUYHH
3aMeJIEHHOTO Pa3BUTHS, HO He ri1aBHas1. Eciiu cpaBHUTH X0/ SMOpHOTeHe3a fccierye-
MO¥1 YeXOHH C TaKOBBIM 4exoHU Apanbckoro Mopst (I"ocreeBa, MapkoBa, 1966), Toxe B
na0opaToOpHBIX YCIOBUAX, TO B OJM3KUX TeMIlepaTypHbIX rpaHunax (14,7° m 13,2°)
3aTOPMOKEHHOCTh pa3BUTHA 4exoHH lllapmaprHCKOro BOMOXpaHWIHINA OYEBHIHA!
BBIKJIEB MPEIMYUHOK OTCcTaeT Ha 90 yacos.

[penmnonarast HAMMYUE XIOPOPTAHUYECKUX TTECTUIUIOB B SHIEKIETKAX CAMOK U
CIiepMe CaMI[OB, Pa3BUTHUE 3apOJIbIIICH, NHKYOUPYEMBIX B 3arpsI3HEHHOMN MECTUIIUAAMU
BOJIC, C OTKJIOHEHHMSIMH OT HOPMBI HE BBI3BIBACT yAWBJICHHS. 3HAUNTEIBHBIH HHTEPEC
MIPEJICTABHUIIN PE3YJIbTATHI OTBITOB C eIl OOJbIIeH «ITeCTUIIMIHONW Harpy3Kkoiy. ['nbenn
SMOPUOHOB HA CTAJIUU TaCTPYJISIUK B Py - BOJIA BOJOXPAHWIUIIA U PACTBOPHI TIEC-
TUIIOB B KoHIeHTpanusx 0,1 — 0,5 — 0,9 Mkr/xn - Bernsiaena Tak: 2,13 — 3,60 — 3,29 —
1,55 %. Ha cragum 3akinafiku TyJOBHUIIHBIX COMHUTOB COOTBETCTBEHHO: 24,0 — 29,7 —
27,0 — 23,5 %. Ha ctaguu 18-TH XBOCTOBBIX COMHUTOB, KOTJIa B CIIyXOBBIX KamcCyJjax
yXKe [0 JIBa OTOJIUTA, Y SMOPHOHOB B BOZIC BOJOXPAHMIIUIIA CEP/IIE MTACCUBHO, TOT/IA
KakK B OIIBITHBIX pacTBopax perucrpupyercs 10-15 yn/mun. Uepes 24 gaca, mepexn BHI-
KJIEBOM, TIPEUTMYUHKN «KOHTPOJISH» yiKe 0ojiee pa3BUTHI: KOJIMYECTBO CEPJIEYHBIX CO-
KpaieHnii Haubomplnee: B cpenHeM 82 yi/MUH., TPOTHB 79 U 74 yIo/MHH. B ONBITHBIX
pactBopax. Hapacraromuii TeMIT CepAEUHBIX COKPAILCHUH ITOCIIE BBIKJIEBA HE H3MEHSAET
MIPEUMYIIIECTBEHHOTO TIOJ0XKEHUSI «KOHTpOJs». [lokazarenbHass B MOJOOHBIX OMBITaX
CTa/ivisl BBIKJIEBA WILTIOCTPUPYET JIOBOJIBHO OJIU3KYIO KAPTUHY CKOPOCTH OCBOOOKICHUS
OT 000JIOUEK y SMOPHUOHOB « KOHTPOJISH» U B OMBITHOM PAacTBOPE MAKCHUMAJILHOW KOH-
nentpanun nectunuaa 0,9 mxr/n. Eme Oonee mapagokcaibHBIM MOXKHO CUUATATh Hapy-
LICHUs Pa3BUTHS, B JAHHOM CIy4yae IMOBPEKIACHUS KEITOUYHOro Memka. OTHOCHTENb-
HOE KOJHMYECTBO «PaKOBHH» Ha >KEITOYHOM MEIIKE COCTABHIIO B «KOHTpoie» 90%, B
psiy ONBITHBIX pacTBOpOB: 19 —31 —12%.

[TonoOHOE HAOMIONAETCS TOBOJIBHO YacTO MPU SMOPHOTOKCHUKOJIOTHIECKUX HC-
cienoBaHUAX. B TaHHOM Cilydae MOXHO JIOIYCTHUTh SBJICHHUE MTPUCIIOCOOIEHHS 3apOIbI-
el K BBHICOKOW KOHIICHTPAIIMU TOKCHKAHTa B YCIOBHSAX H3HAYAJIILHOM aJanTanud K
COJICp)KaHUIO UX B BOJIC U B MOJIOBBIX KJIETKAX PHIOBI.

Pe3ynbraThl onbITOB, MpoBeAeHHBIX B 1990 r., moka3anu pa3indHOe OTHOLICHUE
K 3arpsi3HEHHOM BOJIC SMOPUOHOB JIByX DKOJIOTHUECKUX rpyni (Tadm. 1).

Hkpa enrHOBpeMEHHO HEPECTYIOIIMX CaMOK OKa3ajach HM3KOTO KauyecTBa: MH-
KyOamus B MUTHEBOW BOJIE HE MMeIa MPEUMYIIECTB M 3aKOHYHMIIACH BBIKIIEBOM YPOIOB
Ha 100%. Pa3BuTHE UKpBI MOPIIMOHHUKOB TAKXKE MPOXOJUIO C OOJNBIIUM OTXOA0M, KaK
B OIIBITHBIX, TAK U B KOHTPOJBHBIX Cpeaax, HO B Boje BojoxpaHmwimma Ha 1,5 — 5,0 %
OoJpIe, 4eM B MUTHEBOM Boje. Hadasno BeIKIIEBa 33/1€p)KUBAJIOCh B OMBITE B CPEIHEM
Ha 30 yacoB, monHBIN BEIKIEB — HA 60 yacoB. BeckMa 3HauMTENbHOE 3aMeICHHE Ha
MOCJIEIHUX CTAUsIX YMOpHOTeHe3a — yOeIUTENbHOE TOKA3aTeIbCTBO HEOIArOMPHUSITHO-
TO ACWCTBUS BOJIBI BOJOXPAHWIININA HA 3aPOJBIIIEBOE PA3BUTHE YEXOHH.



I'opronosa A. .

O1eHKa TOKCHYECKOTO JCHCTBUA. . .

Tao6auna 1

3apoabimesoe pa3sutie Yexonn llapaapuHckoro BoAoOXpaHHIHINA,

anpeas 1990 r.

Hkpa ennHOBpEMEHHO He-

Hxpa noprponHo UKpomeuy-

MOCTb HKpBI, %

[TapameTpsbl PECTYIOINX CaMOK [IAX CAMOK
sMOpHoreHe3a
M+m c C M=£+m o C
a | 585+822 | 21,8 | 37,2 | 88,643,11 7,6 9,1
OrmtonoTBopsie-

0 47,0+3,80 10,0 21,3

86,2+10,7 28,2 32,8

I'uGens 3apoas-

e Ha CTaauu
0

npobnenus, %

a 13,4+2,95 11,0 82,2

16,0+4,65 8,0 50,0

0 9,24+2.45 9,10 100

17,5+6,81 11,8 67,5

I'n6Genb Ha ractpy-
s, %

a 35,2+7,70 | 27,8 78,8

24,0+4,76 12,6 37,1

0 32,0+6,80 | 24,5 76,6

28,0+4,92 13,0 46,5

I'n6Genb Ha oprano-
reuese, %

a 37,0£7,20 | 24,8 66,8

25,5+8,40 22,1 86,6

0 37,9+6,70 | 23,2 61,5

30,5+5,89 15,6 50,0

I'ubens ob6mas, %

a 91,6+2,30 5,7 6,15

78,0+6,30 16,5 21,2

0 100 - -

83,0+6,30 16,5 19,8

Hayano BbikneBa
(uacoB OT oceMeHe-
HUS UKPBI)

a | 137,0£2,30 | 17,0 12,3

91,0+6,68 6,6 16,3

6 - - -

121,0+14,90 | 33,1 27,2

[TonHbIit BIKIIEB
(uacoB OT oceMeHe-
HUS UKPBI)

a | 157,0£2,20 | 17,0 10,8

95,5+3,77 10,0 10,5

6 - - -

156,5+7,88 19,3 12,3

KomnmuecTso ypo-
1oB (K o0memy
YHCITy BBIKIIOHYB-
muxXces npeiniun-
HOK), %

a 100 - -

34,0+10,0 26,5 78,0

51,0£10,4 27,5 54,0

pumeyanus:

a — B MUTHEBOM Bo/Ie (KOHTPOIIB),
0 — B BO/Ie BOJJOXpaHUJIHIIA (OIIBIT)

3amMeieHne TeMma SMOpHOTreHe3a B BOJIE, 3arpsA3HEHHON MECTHIUIaMK, HAYH-
HAeTCs CO CTaqUU TacTPyJIbl; HA CTagusAX 3aKJIAIKU TYJOBHUIIHBIX COMUTOB Pa3IHYUsI
3HAYUTENBHBI U JIETKO PETUCTPUPYIOTCS (TadI. 2).

BenuunHa pazHoCTaaMtHOCTH, 0003HAYaeMas aMILUIATYJIOW KOJICOaHHsT KOJIMYe-
CTBa TYJIOBHIIHBIX COMHTOB, HAXOJHUTCS B OOPATHOW 3aBUCHMOCTH OT OTUIOJIOTBOpSie-
MOCTH WKpBI, BO3pAacTaeT 10 Mepe CE30HHOTO (WM B CIIEIUANILHBIX OMBITAX) Iepe3pe-
BaHUst UKpbI ([oproHoBa, 1971).

VY 3aponsmueli yexoHu lllapgapiHCKOTO BOJOXpaHMIHINA, WHKYOUPYEMBIX B
BOJIE MATOYHOT'O BOJ0E€Ma, aMIUINTY/1a KOJIEOAHNH KOJIMYECTBA TYJOBHUIIHBIX COMHUTOB
nocTuraer 12-Tu B OTIENBHBIX MapTHSIX, B MUTHEBOM BojAe Ha 2-4 Kjacca MEHBIIE

(tabm. 3).
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Tabauua 2
Temn smOpuoredes3a yexonu lllapaapuHckoro BoJoXpaHuInma
(B 4acax OT oceMeHeHHUsI HKPbI)

I'ox HaGnroeHmid, BapuaHThI ONBITOB
Craguu pa3BUTHS Bona Bomoxpanu- | Pacteop cmecu | [InTheBas Boga | Boma Bojo-
Jmnoia (KOHTpOJ'H), ICCTUIIN 0B, SKOHTpOIII), XgaHPUII/IIlIa,
1988) 1988 990 1990
KOHeIl 00-
Tactpynsmust | pacranust 29 30 21 25
XKEITKa
4 TyI0BUIIL.
comnita 32 33 24 28
CermenTanus
TYJIOBUIITHOTO ég\}%’?g]l;?lm. 46 50 35 41
otnena
21 TynoBum.
COMIIT 54 60 41 48
Hauano Beutymienus 150 159 91 121
[lonHoe BbUTyTLIIEHKE 185 198 96 157
Mpumeyanus: 1988 —mpu Temneparype Boast 9,0 — 24,3 (14,7)

1990 —npu Temneparype Boasl 13,0 — 20,5 (17,0)

Tabauua 3
I'erepoxponunu pa3sutus Yexonu lllaparapuHckoro BOJOXpaHUININA HA CTATHH
3akjgagku 11— 25 TyJ10BHIIHBIX COMHUTOB, ampeab 1990 r.

Konnyectso CpenHue BapualluOHHbIE
npocMoTpeH- | Kon-Bo 3HAYCHUS
VYcnoBust onbiTa
HBIX 3apOJbI- KJ1aCCOB
e, IT. M+m o C
VIKpa e/IMHOBPEMEHHO a 3-7 120 5,46+0,03 0,37 6,77
HEPECTYIOLIHX 6 120 4-9 6,48+0,03 | 0,35 5,41
VIKpa OpIHOHHO a 140 6-8 6,44+0,03 0,38 5,90
HCPCCTYIOINX CaMOK: 6 140 6-12 8,51+0,03 0,43 5,05
IIpumeyanus: a — B MUTHEBOH BOZIE (KOHTPOJIB),

0 — B BO/Ie BOJOXpaHUJIHIIA (OIIBIT)

Peructpupyromum npu3HaKOM T'e€TEPOXPOHUN Pa3BUTHSI MOXKET CITY>KUTh BpeMS
MIOSIBJIEHUS CIIyXOBBIX KaICyJl OTHOCUTEIBHO YUCIIa TYJIOBUIIHBIX COMUTOB. Y 3apObl-
IIei, pa3BUBAIOIINXCS B IMTHEBOU BOJE, OHM 00pasytoTcs npu 18-19 comurax, y 3apo-
JBIIIEH 3TOW JK€ KIAJAKH HKPBI, pPa3BUBAIOIIUXCS B BOJIE BOJOXPAHWJININA, HATUIHE
CIIyXOBBIX KallCyJl MOXXET OBITh 3aperucTpupoBaHo npu 14-15 comurax, TO ecTh 3a-
KJIaJIKa COMHTOB OTCTA€ET OT MOSBJICHUS CIIyXOBBIX KaIlCyJl.

B ecrecTBeHHBIX BOJOEMaxX NPH ONTHMAIBHBIX YCIOBHSX BOCIIPOHM3BOJICTBA,
BEJIMYMHA PAa3HOCTAIMMHOCTH Pa3BUTHsI HE MPEBBIIIAET TPEX KIACCOB, TAKXKE KaK U MPU
3aBOJICKOM METOAEC MOJYYCHUA JIMYUHOK Kapria U paCTUTCIbHOSIHBIX pI)I6. B Tex Clry-
qasx, Korja BapuaOelbHOCTh TeMIIa IMOpPHOTeHe3a YBEIUYUBACTCSA B ABa-TPU pasa,
MOXHO IIPEACKa3aThb 3HAYNUTENIbHBIN OTXO/ Ha NOCICAYIOINX CTaanuAX, TaK KaK XU3HEC-
CTOWKHMMH SIBIITIOTCS TOJIBKO 0co0m MopmanpHoro kiacca (I'opronoBa, 1972). Takum
00pa3oM, reTepOXpPOrud B Havale OPraHOreHe3a YEXOHH CBHICTENLCTBYIOT O HH3KOIf
KHU3HECTONKOCTH YMOPHOHOB B YCIIOBUSX BOJIOXPAHWIIUIIA.
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ITpu Bcex nocTOMHCTBAX AMOPUOJIOTMYECKOTO METOAA OIpeeseHUus] TOKCHYHO-
CTH cpellbl, Ooiee Ha/le)KHBIM U MEHee BapHaOeIbHbBIM SIBISETCS, 0-BUIUMOMY, LIUTO-
JIOTMYEeCKUH, HanboJiee MepCIeKTUBHBIA, TaK KaK MOXXET CIYXHUTh TECT-METOAOM IIpH
npoBeZieHnH renerndeckoro Mmouutopunra (Kocrpos, 1984). CioHTaHHOE XpOMOCOM-
HOE MYTHPOBaHHE Ha paHHHX CTaJsIX OHTOTEHE3a CBS3aHO C 3arps3HEHHEM BOJIOEMa,
WHOTZIAa — C COCTOSIHHEM 3JI0pOBbsi pbiO. CpelnHee 3HAUCHHE YacTOTHI CHOHTAHHBIX
CTPYKTYPHBIX MEPECTPOCK, BHI3BAHHBIX PAJANOAKTUBHBIMH BELICCTBAMH, Y SMOPHOHOB
HEKOTOPBIX MOPCKHX PBIO NeXHUT B npeaenax 2 — 7% (Upmyruna, 1980); y 310poBbIX
Kapaceil u3 crapuubl p.MceTb maTosoruu MuTo3a coctaBuin 16,2%, y kapaceit u3 npu-
POIHOI MOMyIALUH, HeOIAronodyYHOH 1Mo a3poMoHo3y — 35,4% (Mnpunckux, Unbun-
ckux, 1982). AHOManuu siaepHOro anmapara y 3apo/bliieii 6eJI0ro ToJICTOI00NKa U3 P.
Cripnapwu, gocturatormue 20% (Makeesa, [laxa, 1985), mo-BuaguMomy, Takke BBI3Ba-
HBI IEHCTBHEM XJIOPOPTaHUYECKUX MECTULIUIOB.

IIpencraBiser MHTEpEC CPaBHUTENBHBIA aHAIN3 ABYX AKOJIOTMYECKUX IPYII
yexonu lllappapuHckoro Bopoxpanuauma. Vikpa eAMHOBPEMEHHO HEPECTYIOIIUX PHIO
uMeeT HeBbICOKHU oTx0x (9,2 m 13,4%) Ha craausax IpoOJeHHs OIACTONUCKA, IIO-
BUAMMOMY, 32 CUET peajH3allid TeHeTHYeCKOoW WH(GOpPMALUK, HAKOIUIEHHOH IHUTO-
ma3Mou sirexeTku B oorenese. Co crtajiuy no3aHel 01acTyibl, KOTJa HAYMHAET TPO-
SBIISITbCA MOp(OreHeTHYecKas aKTHBHOCTh COOCTBEHHO sZep 3apojbllla, a, CleqoBa-
TEJIBHO, TMPOUCXOST U TeHeTHueckue yeranbubie myTtanmu (Yepdac, Loii, 1984), ru-
6enp nocturaet 91,6 — 100%.

[{uTonornueckre ucCIeIOBaHMS 3apOJIbIIIEH €TUHOBPEMEHHO HEpECTYIoIIen
YEXOHH WUTFOCTPUPYIOT 3aTOPMOXKEHHOCTh HIIM JIA)KEe OCTAHOBKY SIJIEPHBIX Mpeodpa3o-
BaHWI Ha CTaJIMW TO3HEH OJIACTYJIBI — TacTpyibl. Sapa OiacToMEpoB CBETIbBIE, pa3-
JIMYHBIX Pa3MepOB, C COIEPKUMBIM B BHJIE TJILIOOK, HHBIE — B COCTOSTHUY IMUKHO3a. S 11-
PHIIIEK HET HU B OJHOW M3 KJIETOK. Sapa BCeX MPOCMOTPEHHBIX (ITOIJAIOIINXCS IIUTO-
JIOTHYECKOMY aHaJM3y) KIIETOK HaXOJMINCh B paHHEH mpodase, a CieaoBaTelIbHO
IpoOJIeHue — B IEpHOJIe CHHXPOHHBIX JCJICHUI.

Hkpa MopIroHHOHEPECTYIOMUX CaMOK TPH 0oJiee BBICOKOH OILIOJI0TBOPSEMO-
CTH MMeJIa, O-BUIUMOMY, TSHKETYIO HACIIEJCTBEHHOCTD, YTO MPOSBUIOCH B 3HAYUTEb-
HOW rubeny 3apoJblilicii Ha cTaausax apooOsieHus Onacroaucka. Ho Ha Ooliee mo3mHUX
CTaIUAX TeHETUYECKHUH JICTATBHBINA 3(QQEKT BIAUSHUA MyTareHHOW BOJbI CHH3HIICS, CO-
craBuB 83,0% B Bojie Bogoxpanwmiia u 78,0% B nutbeBoit Boje (Tadm.1).

[uronorudeckuii aHanus, B OTINYHE OT TaKOBOTO €IMHOBPEMEHHOHEPECTYIO-
IIMX CaMOK, TIOKa3aJl HAJIMYKE SIIPBIIIEK U OTCYTCTBUE MUKHOTHYECKUX sijep. Ha ¢one
npeobnaiaroneil panHedl mpodasbl BCTpeUarTcs U No3aHue npodasbl 1 MeTadassl ¢
XpOMOCOMAaMH B BHJIE )KHPHBIX ToueK. Ho Tak jxe Kak y SMOpHOHOB €TMHOBPEMEHHOHE-
PECTYIONINX CaMOK, BCE 3apETUCTPUPOBAHHBIE SIEPHBIE MTPE0Opa30BaHUS MIPOTEKAIN C
OTKJIOHEHHUSIMU OT HOPMBEI.

bruskas kapTMHa XO0/Ia MHUTO30B B KIJIETKax 3MOPHOHOB, Pa3BUBAIOIIMXCS B
nuTheBor Boje. OTCroNa CiIemyerT, YTO CpaBHUTEIBHO BBICOKHH, 10 70%, BBIXOM mpea-
JMYUHOK B HEKOTOPBIX CKPEUIMBAHUSIX, €IlIe HE TOBOPHT O )KU3HECIIOCOOHOCTH MOJIOJIH:
B IpoIiecce JaTbHEHIIEro pa3BUTHS MOTYT ITOSIBUTHCS JICTAIbHBIE HAPYIIICHHS.

BrIcOKMI ypOBEHh MUTOTHYECKMX aHOMAJIMI B PAHHEM OHTOTEHE3€ YEXOHH CBH-
JIETENBCTBYET O MYTareéHHOCTH BOZABI YapmapHHCKOro BONOXPAHMIMING, B HECKOIBKO
pa3 MmpeBbIaroei BenmnanHy (GoHoBoi MytareHHocTH — 0,37% (SkyboB, 1988).

W3 Bcero BBIMIEH3IIOKEHHOTO CIEAYET BBIBOZ, YTO NMEPCHEKTUBY BBIKHBAHHA,
IIPUTOM BECbMa OI'PAaHMYEHHOIO, B YCIIOBHSAX BOAOEMA IIPU COBPEMEHHOW €ro 3arpss-
HEHHOCTH, UMEET JIUIIb MOIMYJISAINS HOPLUOHHOHEPECTYIOIEH YEXOHU, IPU Pa3MHOMKE-
HHUU B OoJiee 4HCTOI BOJe BEPXOBUH MM B MPHYCTHEBBIX yYaCTKaX BIAIAOIIUX B BO-
JOXPaHUIUIIE PEK.
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Summary

Gorunova A. |. Evaluation of toxicology impact of water chemical pollution
on fish embrions

Research-and-Production Center of Fishery, Almaty, Kazakhstan

Embryonal development of tschechon (Pelecus cultratus L.) is proceeded with delay
and with high level of the kariokynetic anomalies at the defined water area of the
Chardara hydro economic storage pond, which is polluted by chlorine-organic pesti-
cides. Perspectives of survival at those environmental conditions will have a Pelecus
cultratus population only, which is spawned a hard-roe by portions.
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Hapymenue paHHHUX cTaJAui pa3BUTHS ECTPOro TOJICTOI00MKA
B 32aBHCHMOCTH OT Ka4eCcTBA CllepMbl

TI'opronosa A. H., lanbko E. K.

Hayuno-npoussoocmeernnuwiii yeHmp pvloHo20 X035icmea
(HIIl] PX) MCX PK, Anmamol, Kazaxcman

Hapymenne HOpManbHOTO Pa3BUTUS PACTUTEIBHOSITHBIX PBIO MOXKET OBITh BBI-
3BaHO PsIOM (DAaKTOPOB, HAIPHMED, HEONArOMPUATHRIMA TEMIIEPaTypPaMH UHKYOALUH
ukpsl (Bunorpanos, Epoxuna, 1967, Ilponan, 1972, Torunuckuii, 1966, 1968) n Huz-
KHM Ka4eCTBOM TOJIOBBIX NpoykToB (Makeesa, 1972, 1974). B ycinoBusx 3aBoAcKOro
BOCIIPOU3BO/JICTBA, TPEOYIOIIETO BHICOKOTO TeMITa pabOT KauecTBO WMKPHI Yalle BCETO
OTIPENIENSAIOT BU3yalIbHO. KauecTBO CriepMbl MOKHO OLIEHHTH 10 CYIIECTBYFOIINM METO-
JIUKaM | YK€ B COOTBETCTBHH C pe3yJbTaTaMU aHAJM3a pacCMaTpUBATh €€ OIIOA0TBO-
PSIFOLIYIO CIOCOOHOCTD M BIMSHHE Ha 3apOBIIICBOC Pa3BUTHE, B TOM YWCJIEC U HA paH-
HUX CTaJIHsX.

MaTepnan H METOAUKH

KagecTBO criepMbl MECTPOro TOJCTONOOMKA OMPEAEISIIOCH MO CYIIECTBYIOIIEH
Metonuke (Kazakos, 1981) Ha cammax 5-6 nerHero Bo3pacrta, Maccoi 2,5-3,0 kr. Hc-
CIIeJIOBAaHHS TMPOBOJMINCE Ha 0a3e phIOOMUTOMHHKAa Ka3zaxckoil pecmyOIrMKaHCKOH
MIPOM3BOACTBEHHO - akkimMartu3anuonHoi ctannuu (KPIIAC) B 1992 1.

BrnusiHMe kadecTBa criepMbl Ha pa3BUTHE 3apOBINICH, HAOIFOMAIN B OMBITHBIX
CKPEUIMBAHUIX OCEMEHSSI MKPY OJHON CaMKH CIIEpMON pa3IMYHBIX caMIOB. OIBITHI
MIPOBOAWIM B TPEX MOBTOPHOCTIXX. B wamky Ilerpu co 100 ma npynoBoit Boabl, Io-
Memanu oT 100 go 108 uxpunok ¢ 1mu cepmbl. Bogy B daiikax MEHSIM yepe3 Kax-
IIBIA Yac ¥ MPOBOAMIIN M3MEpPEeHHs e€ TeMIepaTypbl, Kotopas koiebanack ot 20,6 C°
HOublo 110 26,0 C° nuéM. Pe3ynbraThl pa3BUTHS UKPHI PETUCTPUPOBAIM C Hayala 3a-
KJIQJKH TYJIOBHIHBIX COMHTOB 3apOBIIIEH TOCIEI0BATENHHO C HHTEPBAJIOM He Oolee
20 munyT. BHavane pa3BuBaroniuecss UKpUHKA (GUKCHPOBANIN U JIUIIb TIOTOM MPOBOJIH-
T HeoOxoauMmble HaOMrOneHHsA W MoACY€Thl. Bcero ObUIO mpoBeneHO 12 OMBITHBIX
ckpeuuBaHuit, mpocmotpeHo 4000 3apopplmiei.

Pe3yabTaThl ucciaenoBaHuii

AKTUBHOCTH CHEPMBI MECTPOTO TOJICTOJIOOMKA ObLIa JOBOJIBHO BHICOKA U KOJIE-
Oanach ot 45 1o 65 cek. OnHAKO, MPOAOIKUTEIHLHOCTh MOCTYIATENBHOTO JABMKESHUS
criepMueB He TpeBbiniana 33 cek., a B HEKOTOPhIX po0ax Oblia paBHa HyIto (Tadm 1).

OTMedeHo CHIKEHHE aKTUBHOCTH W JKU3HECTOHKOCTH ITOciie 3 —8 JacoB XpaHe-
HUS criepMsbI (B TepMmoce rpu + 2 - + 4 C°) U K KOHITy ppIOOBOIHOTO ce30Ha. Hapsiny ¢
STHM KOHIEHTPALUS CIIEPMBI, He H3MEHSIOIIAACS MI0CIIe XPaHEeH s, BO3pacTaeT K KOHILY
CE€30HA, B CBA3U C YeM YBEIMYHMBAETCA U KOJMYECTBO KHBBIX CIIEPMUEB B €MHULIE 00B-
éma: 7,8 muiH/MM® B cepennHe uIoHS U 13,3 MITH/MM® B cepeinHe HIOIIS.

ITpurosgHoCTh CHEpMbl B KaXJIOM KOHKPETHOM Cllyyae INPH HCKYyCCTBEHHOM
BOCIIPOU3BOJICTBE TOJICTOJIOOMKOB OIPEACISIETCS 10 €€ aKTHBHOCTH, TIIABHBIM 00pa3oM
M0 TPOJOJDKUTEIBHOCTH MOCTYIATENFHOTO IBIKEHHS criepMueB. boiee Bpemsémkue
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paboThl — MONCYET KONMYECTBA CHEPMHEB B eIWHHIE OObeMa (KOHICHTPALUS) H
OTHOCHUTEIHHOE YHCIIO JKUBBIX CIIEPMHUEB (KH3HECTIOCOOHOCTh) MPOBOUTCS YXKE TOCIE
TOT0, KaK OCEMEHEHHAs MKpa Pa3ioKeHa 110 HHKYOAIIMOHHBIM arapaTaM.

Ta6auna 1
OcHOBHBIE MOKA3aTeJH Ka4ecTBa CIiepMbI IIECTPOr0 TOJICTOI00HKA
B C€30HHOM acmekre, 1992 r.

Jata/ AXTHUBHOCTH K Kon-Bo K
aTa CIIEPMHUEB, CEK OHIICHTpaNus = 0JI-BO
JmuTenbHOCTh 0 P criepMbl, XI?(?:TGBCTO%” cr?égf&)é]a mpoo,
spaein, s | ot | oguan | o | x| "
19 -21.06 0-33 25 -65 45-15.0 41.8-97.6 | 2,2—-143 9
1 18,6 35,4 9,4 85,2 7,8
Toxe 0-20 | 7-55 | 45-150 |328-850 | 15-124 | 6
5-7.07 0-19 10—53 8.7—-21.4 483-979 | 6,7—20.8 9
1 8,1 25,4 14,5 83,5 12,5
11-16.07 0-22 10 —45 5,7-242 114-99.0 | 2,7-229 15
1 7,0 28,2 16,4 75,7 13,3

Konnentpanus u BBIYMCICHHOE IO MOKA3aTEN0 KM3HECTOMKOCTH KOJIHUYECTBO
KUBBIX CIEPMHEB B JSKYJSATE, HAXOAATCA B COOTBETCTBUH C MPOJOIDKHUTEIHLHOCTHIO
IIOCTYTaTEeJIBHOTO ABMIKEHUS cliepMueB. B mpobax crnepMbl aKTUBHOCTBIO CBBIIIE
15 cexyH]1 KOMUYECTBO KUBBIX criepmueB coctaBisuio 10,3 — 14,3 muH/MM? |, B Tpobax ¢
MIPOJIOKUTENILHOCTRIO TOCTYTATEIBHOTO JBMKeHUs Huxke 3 — 4,445 mun/mm. B
pacTBoOpax MEHUIWIINHA, HEOMHUIIMHA, METHITYpalliia akTHBHOCTh BO3pacTaer B 1,5 —
2 paza.

JI1 OLEHKH OIIOAOTBOPSIOUICH CIIOCOOHOCTH M BJIMSHUS HAa paHHUE CTaJUU
3apOJIBIIICBOTO Pa3BUTHA ObLIA HCIIOIh30BaHa CliepMa Pa3InYHOTO KauecTBa ¢ MPOJI0I-
KUTEJIBHOCTBIO IIOCTYHATENbHOIO IB)KEHHS cliepMueB OoT 8 110 27 cek., KOJIMYECTBOM
XKUBBIX criepmueB oT 4,2 mo 14,3 mun/mMm® . OmioqoTBOpsIoIas CioCOOHOCTD CIIEPMbI
YKa3aHHOTO JMalia3oHa KadecTBa OKa3ajlach BBICOKOI: OTHOCHTEIBHOE YHCIIO >KHUBBIX
3apOJIBIIICH TOCIe TaCTPYISAIUK Koyiebanoch B rpanumax 78,0 — 91,0%. Ananu3 xoxa
pasBUTHA C Hayaja CETMEHTAllMW TYJIOBUIIHONW ME30/IepMBI 3apOojbllia MoKa3all Mpo-
LIECC OJJMHAKOBO PAaBHOMEPHOW 3aKJIaJIKU COMHUTOB, HE3aBUCHUMO OT KadyeCTBa CIIEPMBI
(tabm. 2).

HeGonbioe oTcTaBaHue B ONBITaX CO CIEPMOM HU3KOTO KauecTBa, IOBUIUMO-
MY, YaCTHBIN Clly4ail WM BpeMeHHoe siBiieHne. HabmroneHusaMu 3a pa3BUTHEM KaXI0TO
orgensHOro 3apoapima (1970-1971rr) B cnenuanbHOM ammapaTe yCTaHOBJIEHO, YTO
MEJIJICHHO U OBICTPOPa3BUBAIONIHECS SMOPHOHBI HHOT/Ia MEHSIOTCS MECTaMH, HaXOIsICh
B OJMHAKOBBIX YCJIOBHMAX WMHKyOauuu. Ho, mpuBiekaeT BHUMaHue IpeoOnanaroliee
YHCJIO YPOJUIMBBIX SMOPHOHOB B OIBITaX CO CIIEPMOW HU3KOTO KadecTBa: B IIEPBOM ce-
pun ckpenmmBanuii 18,0 u 14,5% Ha done 1,5 n 2,9%. Bo BTOpOli cepun ypoaauBbie
3apoabiy (3,5 u 6,7%) 3aperucTpUpoOBaHbl TOJLKO B OIBITAX CO CIEPMONH HU3KOTO
Ka4yecTBa.
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HecoMHeHHO, B OOBSICHCHHH XapaKTepa BIMSHHS CIIEPMBI HA paHHHUE CTaJNH
pasBUTHSA 3apOJBIIIEN UTPAET PONIb M KAYECTBO MKPHI. B TaHHOM Cily4ae BHELIHE OJHU-
HAKOBbIE IAPTUX UKPbI MOIJIM CTaTh DPa3IMYHBIMU 10 KAYECTBY BCIEACTBHE IIEPENEPIK-
ku. Mkpa oT mepBoi caMKM U3-32 OOCTOSITEILCTB TEXHUYECKOTO TOPSIIKA, BBIACPKAHA
HocJie MOTyYeHus] OJIUH Yac, MKpa BTOPON caMKH oceMeHeHa uepes 20 MuH.

Taoauna 2
OneHka onJI010TBOPAIOLIEH CIIOCOOHOCTH CIIePMBI NECTPOrO TOJICTO100MKA,
KPITIAC, 1992 r.

INoxazaremu xauectBa | Kon-TBO Bpems Kor-tB0 TynoBummsx | Koagd. | Kom-so | Kon-Bo
CIICPMBI JKUBBIX rnocie COMUTOB, IIT Bapua- | ypomd- | IIPOCMOT.
3apo, C OCEMCHE , 3apo, -
IMoctynar. | Kos-tBO Hg CJE[[I;IIiIiIJHH II/;/[KII){beIH}I Or - M=wMm IlI/CH/I 3M%EE)I§10— mgﬁ,HLII’JIT
IBUKEHHME, | JKMBBIX, | cerMeHTa- qac,MHH 1o HOB, %
CEK. MIIH/MM? mn, %
CkpelunBaHus ¢ CaMKO# Maccoii 7,5 kr (oceMeHeHHe B 950)
8 472 81,0 10% 1-3 | 2,45+0,08 | 21,8 18,0 300
19 14,3 84.8 10% 1-4 | 2,66+0,08 | 244 2,4 300
16 8,2 85,0 1" 1-5 | 3,08+0,17 | 24,3 1,5 303
27 10,7 90,4 1% 2-5 | 404+0,11 | 22,2 1,5 300
10 42 83,0 11% 2-7 | 460+0,15 | 21,7 14,5 310
13 10,3 90,3 12" 4-7 1 570+1,08 | 156 2,9 290
CkpeluBaHus ¢ cCaMKOH Maccoit 6,5 Kr (oceMeHeHue B 12%)
8 42 84,0 13% 5-10| 7,80 £0,30 | 20,5 3,5 300
19 14,3 86,5 13%° 7-111| 934 £0,13 8,2 Her 302
16 8,2 78,0 13% 7-11| 10,17+ 0,17 9,2 Her 300
27 10,7 91,0 14% 7-1211042+022 | 123 HeT 300
10 42 80,0 142 9-12110,65+0,19| 938 6,7 300
13 10,3 85,5 14% 10-13 | 12,14+0,37 | 6,8 HeT 300

IIpumeuanus: Temnepartypa Bogsr: 1 - yrpom — 22,0 C°, 2 - nuém — 25,0 - 26,0 C°,
3 - Beuepom — 24,0 C°, 4 - Houbto — 20,5 C°

3akiaouenne

[TécTpeiii ToNCTONMOOWK, BBIpanmMBaeMblii B mpynax Kazaxckoil pecrryOmivkan-
CKOM aKKIMMAaTHU3allMOHHOM cTaHIMU B Hayane 90-X rofoB, NpoayLupoBa (IpHu CTaH-
JAPTHOM TEXHOJIOTUH TUMO(PH3ANNN) CIIEPMY JIOBOJBHO BBICOKOW aKTUBHOCTH C TIPO-
JIOJDKUTEIbHOCTBIO MTOCTYIIATEIbHOTO IBI)KEHUS criepMueB 10 33 cek U oOliel akTuB-
HOCTBIO — JI0 65 cek. MakcuMaibHas KOHIEHTpanus 24,2 MITH/MM® 3aperucTprupoBaHa
B KOHIIE pIOOBOJTHOTO CE30Ha.

OmI0R0TBOPSIIOIAsT CIIOCOOHOCTE CIIEPMBI 3aBHCUT B OOIIEM OT €€ BBICOKOM
akTUBHOCTH. Ha X0 3apoAbllIeBOro pa3BUTHA, B YACTHOCTH Ha MOSABJICHUE YPOIIUBBIX
SMOPHUOHOB, MMO-BUANMOMY, BIHsET HU3Kas (B JaHHOM ciydae 4,2 MiIH/MM?) KOHLEH-
Tpanus KHUBBIX CIIEPMHUEB.
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Gorunova A. I, Danko E. K. Infringement of early stages of development of a
motley silver carp depending on quality of sperm

Research-and-Production Center of Fishery, Almaty, Kazakhstan

There are the results of analysis of violation the early stages of Aristichthys nobilis
maturity, which depends on the quality of sperm and spawn. Shown that, when the con-
centration of living spermatozoon is low, the quantity of violation of growing embryos
is increase.
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HoBasi cxema OMOTHYECKHX OTHOILIEHHH
(Ha mpuMepe NMPEeCHOBOAHOI0 CO00IIECTBA)

JessaTkoB B.U.

Anmatickuit ¢punuan HITI] PX, Ycmo-Kamenoeopck, Kazaxcman
e-mail: devyatkovwi@ inbox.ru

Bruotnveckue OTHOLIEHUS YpE3BBIYAHO Pa3HOOOPA3HBL, IIO3TOMY KIacCU(HIIU-
pOBaTh MX HJIH MPEACTABUTh B BUJIE CXEMBI OY€Hb HENPOCTO. Pa3HbIMU crielianicTaMu
ObUTO TPEATIOKEHO HEeMallo KIacCU(pHKaUUil OMOTHYEeCKMX B3aMMOJAEHCTBUH, HO HU
OllHAa M3 HUX HE MOJy4Hja BceoOuero mpusHaHus. s mpuMepa MOXKHO NPHUBECTH
KJaccuuKauio OMoleHoJIornuecknx (cuMmdusnonorndeckux) ceszeil B.H. beknemu-
meBa (1951), koropasi B cBoe BpeMsi Oblia MOMYJSIPHOH cpenn SKosoroB COBETCKOTO
Co103a, HO Tak M He CTaja O0INENpPU3HAHHOW. B cxemMax OMOTHYECKUE OTHOIICHHS H30-
OpakaroTcs, Kak NPaBUIO, B BUJAE MUILEBBIX Lenei. Tak, Iuid oToOpaskeHHs B3auMO-
JIECTBUI OpraHU3MOB B MPECHOBOJHOM IIAHKTOHHOM COOOIIIECTBE B BEpXHEW 4acTH
CXEMBI ITOMEIIAIOT XUIIHBIX PHIO, HIKE — «MUPHBIX)» PHIO-TNIAHKTO(ATrOB, eIle HIKE —
XMIIHBIX 300IJIAHKTEPOB, Aajee — KMUPHBIID) 300IJIAHKTOH U B HIDKHEH 4aCTH CXEMBI —
¢uTorIaHKTOH (cM., HanpuMep, De Bernardi, 1981). CtpenkamMu cOeIMHSIOT BUABI WU
TPYIITBI BUIOB, KOTOPBIE CBA3aHBI APYT C JPYTOM B3aUMOJCHCTBHEM «XHIITHUK — KEPT-
Bay, IIPU ATOM PEIKO YKa3bIBalOT B3aUMOIEHUCTBHE «KOHKYPEHLUS» U MNPaKTHUYECKH
HUKOT/Ia HE YKa3bIBAIOT TaKHWe OOILIECTIPHHATHIE TUIBI OMOTHYECKHX OTHOIICHUH, Kak
MYTyaJi3M, aMeHCall3M, KOMMeHcanu3M. [10JJ00HbIe CXeMBI He OTPaXKaroT B TOJHOU
Mepe B3alMOJICHCTBUS OPraHU3MOB B IIPHUPOJHBIX COOOLIECTBAX.

OpxHoii u3 Haubosee yAaqHbIX ABIACTCS KIacCU(UKAIM OMOTHYECKHX OTHOILIE-
Hui, npemioxenHas E. Xackenowm, amantupoBaHHasg II. benkxonmepoM M pa3Burtas
nanee 0. Ogymom (Oqym, 1986). OOIETPUHATHIM THITAM OMOTHYECKUX CBSI3€H OBLIO
MIPEJIOAKEHO MPUCBOUTH KOMOMHAIIMIO U3 ABYX CUMBOJIOB, KaXK/IbIii U3 KOTOPBIX MOYKET
ObITh TUTIOCOM (1), HyneMm (0) mim MUHYCOM (—), B 3aBUCHMOCTH OT HAIIPaBIICHUS BIIHS-
HUS YUCIIEHHOCTHU MOMYJISIIKMU OJHOTO BHJIA Ha YUCICHHOCTh NOMYJISIUUH Apyroro. [lo-
clie Yero Kiaccu(UKamus OCHOBHBIX THIIOB OTHOUICHUH BBITJIAHUT CICAYIOLIMM 00pa-
30M: 1) HeifTpanu3m, Ipu KOTOPOM MOIYJIALUY He BIUSIOT JpYyT Ha Apyra, 0003HavaeT-
cs cumBosioM 00; 2) KOHKypeHIHMs (B IIUPOKOM CMBICIIE) — JIF0Oble B3aMMHO OTpHLA-
TEJbHBIE OTHOLICHUS MEXY MOIYJISIHIMHU, KOTOPIE IPHUBOAAT K CHIKCHHUIO YHCIICH-
HocTH (—); 3) ameHcanu3M, IpHd KOTOPOM OJHA TOMYJIALMS MOABISAET APYTYIO, HO
cama HE WCIBITBIBAeT OTpHHIATeNbHOTO BIUSHUS (—0); 4) XMITHHYECTBO (B HIMPOKOM
CMBICJIE, BKJIIOYas, HAIpUMeEp, Mapa3uTH3M), KOrZa OJHA HOMYJIIUUS (XHUIIHMK, IKC-
IUTyaTaTop) MoJydaeT Mojb3y, a BTopas (3kepTBa) HeceT ypoH (+—); 5) KOMMEHCaIIn3M,
B pe3yJbTaTe KOTOPOro OHA IOIYJIALMS M3BJIEKAET IONb3Yy U3 OObEAMHEHHS, a Ul
IpyToii 3T0 o0bearHeHHe Oe3pa3nuyuHo (+0); 6) MyTyanus3m, IpH KOTOPOM CBS3b OJia-
TOIPUSATHA JUI POCTA U BBIKUBAHUS 00€UX NOMyIsiuuil (++).

OTy KIacCU(pUKALUI0 MOXKHO IPEACTaBUTh B BHUIE KPYroBOH cXeMbl, H300pa-
KCHHOU Ha pucyHke 1. B kadecTBe mpumepa OMOTHYECKMX OTHOLICHWH PacCMOTPHM
B3aWMOJICHCTBHS OPTaHM3MOB B IIPECHOBOJHOM O3€pe 30HBI YMEPEHHOTO KJIMMATa.
YacTo B 300IUIAHKTOHE TAKOro 03epa B JIETHUH MepHOA AOMUHHUPYIOT AadHuu. [lomy-
MK JadHUA, Kak | J1I000ro APYroro BHIA, MOJABEP)KEHBI BCEM BHIIIE MEPEYHCIICH-
HBIM THIIaM OMOTHYECKUX OTHOIICHHH.
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Pucynok 1. Cxema 6MoTHYEeCKMX OTHOLLIEHUI B IPECHOBOHOM C000I1IeCTBE

[Momectum nadHuil B eHTp cxeMbl. B3aumoieiicTBre THITa XUITHUK — JKEPTBA,
P KOTOPOM JadHHUH SBISIOTCS KepTBAMHU (—+), pa3MECTHM B BEPXHEH 4aCTH CXEMBI,
a MpH KOTOPOM JaHUU SBJISIOTCS XUIIHUKaMHu (+—) — B HIbkHe# yactu. CieBa momec-
TUM KOHKYPEHLUIO (—), cripaBa — MyTyanusM (++). Torna oTHOIIEHHE THUIIA aMEeHca-
mu3M (—0), mpu KoTopoMm nadHUM SBISIOTCS aMEHCAIaMU, T.€. BUJAMH, OKa3bIBAIOIIH-
MU OTPHIIATEIIEHOE BIUSHHE, PACIIONOKUTCS MEXITYy KOHKYPEHIUEH M XHUITHIYECTBOM
(maHUM — XUITHUKH, SKCIUTyaTaTopsl). BUabl, KOTOphIE B TaHHOM CITydae UCIBITHIBA-
0T Ha cebe OTpHIaTeNbHOe BJIHMSHUE, Ha30BEeM aHTHaMeHcalaMu. BsanmmojeiicTre
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THITa aMEHCANN3M, IIPH KOTOpOoM NadHUH OyIyT aHTHAMEHCAJIaMH, Pa3MECTHTCS, COOT-
BETCTBEHHO, B BEPXHE-JIEBOW YacTH CXeMbl. Mexay MyTyaln3MOM H XHIIHHYECTBOM
(madHHUU — >KEPTBBI) PACHONIOXKUTCS KOMMeHcanu3M (+0), mpu koTopoM gadHUE OyIyT
KOMMEHCaJlaMH, T.€. BHIAMH, MOJIOKHUTENbHO BIUAIOIIMMH Ha CBOETO OMNIIOHEHTa IO
B3aMMOJICHCTBHIO, a BHIIbI, CBA3aHHbIE C HUMM, HA30BEM aHTHKOMMEHcalamu. Toraa
KOMMEHCAJIM3M, IIpU KOTOPOM Ja(HUU SBISIOTCS aHTUKOMMEHCAIaMH, Pa3MECTUTCS B
HIDKHE-IIPaBOM 4aCTH CXEMBI.

PaccMOTprM KOHKpETHBIE HPHMEPHI B3aMMOOTHOIICHHUH Ta(pHUH ¢ OCHOBHBIMHU
TpyIaMHA BOJHBIX OPTaHU3MOB M TOIBITAEMCSl HAWTH UM MECTO B TPE/TIOKEHHOHN CXe-
Mme. Knaccuduxanus Xackena - benkxomnnepa — OgyMa OTHOCHTCS K OTIMCAHUIO B3aH-
MOJEHCTBUI MEXIy MOMyJSIHUAMU Pa3HBIX BHIOB, OATOMY Be3Je, Tlle B HACTOALICH
paboTe TOBOPUTCS O B3aMMOJECHCTBHM BHIOB, MOApa3yMeBaeTcs B3aUMOJAEHCTBUE TO-
MyJSIIUA 3TUX BUIOB. OCHOBHBIM KPHTEPUEM IIOJIOKUTEIBHOTO BIUSHUSA TMOIYJISLMNA
IpyT Ha Jpyra OyJeM CUUTaTh yBEJIMUEHHE UX YHCIEHHOCTH, & OCHOBHBIM KPUTEpUEM
OTPHULIATEIHHOI0, COOTBETCTBEHHO, CHHKEHUE YUCIEHHOCTH.

Jaduuu — Bomopocau. [IpakTHieckn Bce MaCCOBBIC BUIIBI INTAHKTOHHBIX BOJIO-
pocieii BXoT B coctas i paduuii (I'yrensmaxep, 1974), oqHaKo OCHOBY ITHTAaHUS
nmadumii cocraBmsier HanHOUTOTAaHKTOH (['MistpoB, 1987; Kproukosa, 1989) — men-
KHe KIeTKH pasMepoM 1 — 30 MKM, OTHOCSIIHECS K aBTOTPO(HBIM KI'YTHKOBBIM, MPO-
TOKOKKOBBIM, BOJIbBOKCOBBIM, peKe AUATOMOBBIM. JIaOOpaTOPHBIMU U TMOJIEBHIMH HC-
CIIeZIOBaHUAMH HEOJHOKPATHO OBLIO MOKa3aHO, YTO BBICOKHE KOHLEHTPALMH 3THUX BO-
JIOpPOCIIed TIOJOXKUTENBHO BIHMAIOT HA YHCICHHOCTh AadHuid. Tak, B ombITax AadHUH
YCHEIHO KyJIbTHBHPOBAINCH HAa MPOTOKOKKOBHIX Bomopocisix Chlorella (Ponuna,
1950) u Chlorococcus (MonakoB, CopokuH, 1961), BonsBokcoBorr Chlamydomonas
(Porter, Orcut, 1980), aBTOTpOHBIX KIYTHKOBBIX Cryptomonas W Rhodomonas
(Ahlgren u gp., 1990).

B mpupoaHbIx BojoeMax AadHUM TakkKe NPEANOYUTAIN HCIOIb30BaTh B MHUIILY
Oostee MenKue BUIBI TPOTOKOKKOBBIX (Cymens, 1959). B 03. ['myGokoe xox poxxaaemo-
cti AadHUil ompenenscsa, NPeXAe BCEro, KOIMYECTBOM HAaHHO(MUTOIUIAHKTOHA
(Tunspos, 1987). Tak, poxxnaemocts Daphnia galeata v Daphnia cucullata Obina mak-
CHUMaJIbHOM B IEpUo]| BHICOKON YMCIEHHOCTH MEJIKOro (PMTOIIAHKTOHA WM cpasy Io-
cie Hero (IIpU 3TOM YHUCJIEHHOCTh AadHUM pociia) 1 Oblila MUHUMAaJIbHOM BO BpeMs HU3-
KO YMCIICHHOCTH HaHHO(MHUTOIUTAHKTOHA (IIPH 3TOM IUIOTHOCTH HadHUIl CHIDKANACh). B
03. JIpuCBATHI B WIOHE, B IIEPHOJ JICTHETO MHHAMYMa pPa3BHTHS (UTOIUIAHKTOHA
(npeobnananu Rhodomonas pusilla, Ankistrodesmus obtusa w Cryptomonas sp.), 4uc-
sennocts D. cucullata cawxanack ot 4.22 10 0.62 ThiC. 9K3./M°, a B HIOJIE, C yBenude-
HHUEM 3aI1acOB HAHHO(PHUTOIUIAHKTOHA, BHOBb Bo3pacTtana (CemeHueHKo u ap., 1989).

B cBoto ouepens naduuu, Belenas MEIKUM (UTOIUIAHKTOH, OTPULATENBHO BIUS-
IOT Ha YUCIEHHOCTh MHOTHMX BHJOB IUIAHKTOHHBIX Bogopociei. Tak, B 03. I'myGokoe
rpecc pakooOpasHbIX — QrIBTpaTOpoB (B ToM uncie D. galeata n D. cucullata) sBinsin-
Cs1 HETIOCPEJICTBEHHON NPUYMHOI HU3KOHM INIOTHOCTH HaHHO(UTOIUIaHKTOHA (I'uispos,
1987).

Cornacao PEG-mozmenn (Sommer u np., 1989), B naeansHOM 03epe mocie Be-
CEHHEro IMOJbeMa YHCICHHOCTH MENKUX, OBICTPO PacTyMIMX BOJOPOCIEH, TaKHX Kak
Cryptophyciae, 3amacsl (GUTOMIAHKTOHA OBICTPO CHIDKAIOTCS 10 OY€Hb HU3KOTO YPOBHS
BCJIEJICTBUE BbIEJaHUs PACTUTEILHOSIIHBIMU BUIAMHU 300IUIAHKTOHA U, B NIEPBYIO OYe-
penb, nadHUAMH, ITOCIIE Yero HacTynaeT Tak Ha3biBaeMas «(daza uncToi Boas». Tak, B
03. Mennora ¢a3za 4uCTOM BOABI — ATO MEPUOJ BEICOKON YHCIIEHHOCTH JOMHHUPYIOLIE-
ro Buga D. galeata (Leucke u np., 1990).

D¢ exT 3HAUNTETHHOTO BEICAAHNS (PUTOIIIAHKTOHA 300IUIAHKTOHOM HCIIOJIB3Y-
eTcs B Tpoliecce OMOMaHMITYJISIMA. BbUTo MOKa3aHo, 4TO B pe3ysIbTaTe BHUIOBA WIIH
YHHUYTOXXEHHSI OOJIbIIEH YacTH PhIO-300IIaHKTO(AaroB B BOJOEME BO3pacTaia YHCIIeH-
HOCTbh KPYITHBIX 300IUIaHKTEPOB-(QUIBTPAaTOPOB (B MEPBYIO ovepelb, AadHHIA), KOTO-
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pbIe, Bbleqast (PUTOTUIAHKTOH, YBEITUYHBAIN PO3PAYHOCTD U YIyYIIadl Ka4eCTBO BOJIBI
(Hanson, Butler, 1990; Sanni, Waervagen, 1990).

Takum 00pazom, JapHUN B3aMMOIEHCTBYIOT C TNIAHKTOHHBIMH BOJOPOCIISIMH I10
TUIy XUIIHUK — xkepTBa. OJHAKO, U3 3TOr0 MpaBWja €cTh MCKIoueHusd. Hampumep,
KJIIETKH 3eJIeHOH Boopociu Sphaerocystis schoeteri, AMEOLIHE 3aIUTHBIE JKEIaTHHO-
BBIE 000JIOUKH, TPOXOAMIIN Yepe3 KUIeUHUK Aaduuii 6e3 mospexaenuit (Porter, 1975).
Boiee Toro, npu Npoxo>kA€HUH 10 KUIIEUHUKY TPOMCXOAMUIIO 00OTallleHne 3TUX BOMO-
pocieit OMOTeHHBIMU 3JIEMEHTaMU, T.€. S. schoeteri HE TOJBKO HE IIOJBEPragach Kako-
My-JTH0O OTPHIATEIBEHOMY BO3JICHCTBUIO, HO M HM3BIIEKAIA U3 3TOTO OMNpEACICHHYIO
MOJIb3Y. 300TUIAHKTEPHI — PHIBTPATOPHI (B TOM YUCIe U HadHHUN), HAPOTUB, CHUKAIH
CBOIO YHCIICHHOCTh NIPU JOMHHUPOBAHUH 3€JIEHBIX BOAOPOCICH CO CIM3UCTONH 000J10Y-
koi. OT10 mo3Bonmino H.M. Kproukosoii (1989) oTHecTn B3auMOOTHOIIEHUST (DUITBTPa-
TOPOB U 3€JIEHbIX BOJOPOCIEH CO CIM3UCTON 000NIOUKON K THITy MapasuTHYeckux. B
Hallleil cxeMe OHM OTHOCATCA K B3aUMOAEHCTBHIO XHUIIHUK — JKE€PTBA, NIPU KOTOPOM
JTapHUH — KEPTBEI.

Jaduuu — 6akTepun. MHorue BUIB OaKTEpHil ABISIOTCS KOPMOM IS TaHUH.
A.T'. Poguna (1950), uccnenoBas 29 BHIOB ¥ IITAMMOB OaKkTepHid Ha MPUTOTHOCTh UX B
KadecTBe MUINU Juis Daphnia magna, mokaszana, 9YT0 HauOOJbIICH MHUIICBOM IEHHO-
CTBIO JUIsl paukoB obnananu Azotobacter chroococcum, Azotobacter agile, Azotobacter
vinelandii, Sarcina flava, Aerobacter aerogenes, 6akrepun rpynist coli. [Ipu kopmie-
HUM KJIETKaMH 3TUX BUAOB NadHHUU XOPOLIO POCIH U pa3sMHOXaIuch. COBEpIIEHHO
HENPUTOIHBIMU OKazanuck Chromobacterium violaceum n Serratia marcescens, KOTo-
pble oka3biBanu Ha D. magna Tokcudyeckoe aelctsue. [Ipu BpamuBanuu nadHUN Ha
C. violaceum pauxu norubanu yepe3 4 — 5 CyTOK, IIpW BeIpAIIMBAHUM HA S. marcescens
—4gepe3 1 — 2 cytok. BonpmHCTBO ke GakTepuii ObLIM OTHECEHBI K IpyIIe BUJIOB,
MUTATENbHAS [IEHHOCTh KOTOPBIX OKA3aJIaCh OTHOCHUTEIIFHO HHU3KOMU, T.K. TIPU KOpMIIe-
HUHM MHKPOOPTaHU3MaMH ATOH TPYIIBI JadhHUU POCIH, HO HE Pa3MHOKAIHCH.

B mpupoaHbIX BojoeMax OaKTEpUU TakKe SBISOTCS CYIIECTBEHHBIM HCTOYHH-
KoM Ui it gaduuid. [IpaMbeIMU onbITaMu ¢ pa3HeIMU Buxamu Daphnia 6bU10 OKa-
3ano (Peterson et al., 1978), uTo 3T pauku cOCOOHBI OTUIBTPOBBIBATh U UCTIOIH30-
BaTh B IMILYy HPUPOIHBINA OAKTEPUOILUIAHKTOH, IPEICTABICHHBIH OYeHb MEJIKUMH KJIET-
kamu. B peunoit Bozge, cogepkamieit 1.0 — 1.2 muiH. Gakrepuit B 1 mn, pauku Daphnia
longispina HOPMaJEHO POCTH U Pa3MHOXKAIIUCh, HO €CJIM YUCIIO OakTepuil ObUTO HIKE
40 ThIc./MII, TaHUYM TOTUOANN B TEUEHUE HECKONBKUX AHEH (Manyiinosa, 1964).

OpHaKo ecTh JaHHbBIE, KOTOPbIE MMOJBEPraloT COMHEHUIO CIOCOOHOCTh NadpHui
JUTATENFHO CYNIECTBOBATh B MPHUPOJE TONBKO 3a cyeT MoTpedneHus 6akrepuil. OmbITHI
M0 BBIPALIMBAHUIO KOTOpT Daphnia parvula Ha eCTECTBEHHOM OaKTEPHOIUIAHKTOHE
nokazanu (Pace et al., 1983), uTo u3-3a kpaiiHe HU3KOW TUIOAOBUTOCTH B TIOMYJISIIUH HE
MOXET TOAAEPKUBATbCA TIOJNOKUTEbHBIH OanaHC pPOXXIAEMOCTH U CMEPTHOCTH
(CKOpOCTh MOIYJIALMOHHOTO POCTa I' OKa3ajach OTpULaTe]bHON BenumuuHoil). Kpome
TOr0, CIMIIKOM BBICOKHE KOHLIEHTpalMU OakTepui MOTyT ObITh NPUYMHOM Iubenu
napuuii. Tak, E.®. ManyitnoBa (1964) nabnronana rubens D. cucullata B canke 6e3
pBIO, ycTaHoBIeHHOM B p. lllyMopoBKe, KOTJa B O/IMH JICHb TP YBEITHYCHUH YHCIICH-
HOCTH GaKTepuii 10 5 MIH./MI KonuuecTBo naduuit ymano ¢ 673 no 17 Teic. B 1w,
[MpuurHOM THOETHN PauyKOB MPH BHICOKMX KOHIEHTPALUAX OaKkTepuanbHbIX KIeToK E.D.
MamnyiinoBa cuuTaeT BblAeNeHHE OaKTepUsIMHU MPOAYKTOB OOMEHa BEIIECTB, KOTOpHIE
OTPHULATENHHO BIHIOT Ha )KU3HEHHbIE IPOLIECCHI (HapuMep, NuTanue) 1adHui.

JlanHble 0 BIusHMM AadHUM Ha IPUPOAHBIM OAKTEPUOIUIAHKTOH IPOTHUBOPEUH-
Bbl. ECTh CBeleHMs, YTO B IPECHOBOJHOM IUIAHKTOHHOM COOOIIECTBE KIaioLeph! (B
TOM 4ucie JagHUHU) Beleqanmu MeHee 1% orT olIiero uucia noTpediasieMbIx OakTepHid
(Sanders u ap., 1989), T.e. naQHUN Kak XUITHUKHA PAKTHYCSCKA HE OKAa3bIBAIM Ha Oak-
TEPUOIUIAHKTOH OTPHLATENBHOTO BIUSHHUA. HampoTuB, B OMONOTHYECKHX OYMCTHBIX
MpyJAax Ipu MaccOBOM pa3BUTHH AadHuil («gadHueBas cTaaus» OYHCTKH BOJBI) YUC-
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JeHHOCTh Oaktepuit Obiia HU3KOM (Kproukosa, 1989). OcobenHo pe3ko cokpariaiach
KOHIICHTpalXsl KOJIH-(GOPM U SHTEPOKOKKOB, YHCICHHOCTh KOTOPBIX CHHXKalach Ha
99.5% 1O cpaBHEHHWIO C HAYaJbHBIM KOJMYECTBOM B IMOCTYMAIOIIEH Boje. JTO Ao
ocaoBanue [I. Ynpmany (tur. no Kproukosa, 1989) cpaBHUBaTh 300IUIaHKTOH (B IIep-
BYIO ouepe/lb, JaQHHIT) C €CTECTBEHHBIM OaKTepUAILHBIM (PUITBTPOM.

OueBUAHO, pe3yJIbTaT B3aUMOAECUCTBUA AaHUM ¢ OaKTEpUAMH 3aBUCUT OT BU-
JIOBOTO COCTaBa M YMCIIEHHOCTHU IOCleAHuX. B3zaumoorHomenus naduuii ¢ azorodax-
TEPUAMHE, OAKTEPUSMHU TPYIIIBI coli 1 HEKOTOPBIMU APYTHMHU MUKPOOPTaHU3MaMHU MOXK-
HO OTHECTH K THITy XMIIHUK — XepTBa. Takne 6axrepuw, kak C. violaceum u S. marces-
cens, OKa3bIBAIOT Ha JadHUil oTpunarensHoe BiausgHUue. O4eHb BBICOKAs KOHIIGHTpAIHs
OakTepuil MOXKET MPUBECTH K CHIKCHUIO YHCICHHOCTH JadHuil. B aTHX cmyyasx gad-
HUH BBICTYIIAIOT B POJIU JKEPTB, @ MUKPOOPTaHU3MBI, BOBMOYKHO, U3BJIEKAIOT U3 3TOTO
MOJIB3Y.

Japuun — nnanodakrepun. Cunesenensie «Bogopocim» (C3B) ucronp3yroTes
nadHusMu B kauectse numn. VM.b. boratosa (1966) ycnemHo kynsTuBHpoBana Daph-
nia pulex m D. longispina npu KOPMJICHHU UX TOJBKO IMaHOOAaKTepusMu. B mpynmax
IIPY MaccoBOM pa3BUTHU LMaHOOAKTEpHU cocTaBisuid 10 80% conepKUMOro KuIIed-
HukoB naduuit (boratoa, 1980). OqHako, OOTBITMHCTBO UCCIISIOBAHUI YKa3hIBaeT Ha
TO, YTO CHHE3EIICHBIE «BOJOPOCIH» CKOpPEe OTPUIATENbHO, YeM HOJIOKUTEIbHO, BIIUS-
10T Ha nadHuid. Bo-nepBbIX, MHOTHE BUABI IMaHOOaKTepuil TokcHuHbI (CHpEHKo U Jp.,
1976). Bo-BTOpBIX, OHM OKa3bIBAIOT MHTHOMPYIOIEE BO3JCHCTBHE Ha MOTpeOIeHHE
nadHusMEU nonHoneHHoro kopma (Gliwicz, Siedlar, 1980). B-tperbux, naxe ecnu C3B
noTpedsumcy nadHUAMHU, 3TO TpUBOAWIIO b0 K rmbemn paukoB (Porter, Orcutt,
1980), 0o k mpekpameHuo ux pasMHokeHus: (Arnold, 1971), mubo x CHIDKEHHIO
IUIOOBUATOCTH U cKopocTH pocta (I'yrensmaxep u ap., 1989).

B mpupoaHBIX BojioeMax HU3Kas IIOTHOCTH JaHHUIA B HEKOTOPBIX CIIydasx 00b-
sICHSieTCsl «UBeTeHueM» nuaHoOakrepuit (Gilbert, 1990). OTpuuaTenbHbI pe3ynbTar
OMOMAaHUITYJIINMH OOBICHSIETCS, B YaCTHOCTH, YrHETeHHEM KpynHbix aaduuii C3B
(Van Donk u ap., 1990).

Jaduuu, B CBOI0O Odepenb, MUTasCh LUAHOOAKTEPUSMH, MOTYT B HEKOTOPBIX
CllydasiX CHHXKATh KOHIIEHTpAlMIO IOCIEAHUX, a ApoOJieHHe HUTEH (MIBTPYIOLIUM
annapaToM KpYIIHBIX PadyKOB BJBOE YMEHBINAET CPEIHION UIMHY HUTEH, YTO MOXKET
Jenath ux Oonee moctymHoW numen s knanonep (Dawidowicz, 1990a). He uckiiro-
YEeHO, YTO B COBOKYITHOCTH C JIPYTMMH (DaKTOpPaMH MPEcC 300IUIAHKTOHA (B TOM YHCIIE
naduuit) Moxer naxe koHTponupoBarh nomynsinuu C3B (De Bernardi, Giussani,
1990), onHako, OONBUIMHCTBO HUCCIIEIOBAHUI TOBOPUT 00 oOpaTHOM. Bo-miepBhIX, nua-
HOOAKTEePHH 3HAYMTENBHO PEXe HCIOJB3YIOTC AaHUSMH B MUILy, YeM, HAIpHMeEp,
3eJIeHble BOJOPOCIH, IPU 3TOM JIMILIL HEMHOTHE BBl CHHE3ENIEHbIX MOTPEOIAIOTCS U
YCBaWBAIOTCA payKaMHM, OATOMY JadHHU HE OKa3bIBalOT 0CO00 OTPHLATEIHLHOTO BIIHS-
Hus Ha C3B kak XuIIHUKH. BO-BTOpBIX, CHIDKEHHE YHCIEHHOCTH CHHE3EJIEHBIX
«BOZIOPOCIIEN) JIETOM U OCEHBIO O0BSICHAETCS, CKOPEe BCEro, HE BbIEJaHUEM 300IIIaHK-
TOHOM (B TOM 4HCIIEe TapHUSIMHI), a HEIOCTATKOM OHOTEHOB — a3oTa U (ocdopa (Vanni,
Temte, 1990).

Boinee Toro, pnustHue nadHU HA MOMYNSAIUNA [TMAHOOAKTEPUH MOXKET OBITH TO-
JIOXKHUTENBHBIM. Brlenass Menkue BOZOpOCTH, KOTOphIe d(PPEKTUBHO KOHKYPHPYIOT C
KpyIHBIMH 32 ¢ocdop, AadhHUM MOTYT CTUMYJIUPOBATh pa3BUTHE KPYNHBIX (opm, B
TOM YHCIIe KOJIOHUABHBIX cuHe3eneHbIX (Dawidowicz, 1990b). ITpu sToM 300MnaHK-
TOH, pereHepupys OHOreHbl, paboTaeT KaK «HACOC», MEPEeKauMBaIOIIMN MOOHIIbHbIE
OWOreHbl U3 HAHHO(PHUTOIUIAHKTOHA B CETHOW (KPYIHBINA) (PUTOIUIAHKTOH, K KOTOPOMY
OTHOCATCSI MHOTHE naHoOakTepuu (Gliwicz, 1990).

Takum obpaszoM, B3ammoneiicTBue naduuii ¢ C3B B OONBIIMHCTBE CIydacs
HEJb3s OTHECTH K THITy XWIIHUK — XKepTBa. bojee Toro, mpuHUMas BO BHUMaHHUE, YTO
nuaHoOaKTepHH OKa3bIBAIOT Ha Ja(HUl, B OCHOBHOM, OTpHLIATEILHOE BIUSHUE, a Had-
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HUM YacTO TIOJIOKUTEIBHO BIHSIOT Ha yncieHHocTh C3B, ciexyer paccmarpuBaTh UX
OTHOIICHUE KaK «+—», MPH KOTOPOM IIMaHOOAKTEPHHU BHICTYIIAIOT B POJIM XHIIHUKOB, a
IapHUU — KEPTB.

Jda¢uun — mapa3uthl. DNHOUOHTHI M SHAONAPA3UTHI OKa3bIBAIOT HA JadpHUN
oTpullaTenbHOE BiMsHUE. Tak, B ombiTax Obuio mokazaHo (Willey et al., 1990), uto
nadHUM, Hecymme Ha cebe AMHOMOHTHBIX SBIUIEHOBBIX XryTukoHocueB Colacium
vesiculosum, B OONbIIEH CTEIIEHH BBICAATUCH PHIOAMH, T.K. HMAPa3UTHl yBEIHIUBAIIH
BUIMMOCTh PAvYKOB M CHIDKAIM CKOPOCTh MX MBIDKCHHUS. B 03. Menpmora maduun D.
pulicaria n D. galeata mendotae oBEpKESHBI 3apaXKEHUIO THATOMOBBIMHU STHOHOHTA-
mu Synedra cyclopum (Allen et al., 1993). B nabopaTopHbIX yCIOBHUSIX OBLIO MOKA3aHO,
4TO MaKCUMallbHasg CMEPTHOCTh AadHuil HaOmoaamack B MEpUOJ 3apaKEHHOCTH pad-
KOB 3THMH 2K30mapa3uTamu. B npynax 3apaxeHHOCTh naduuit D. obtusa sHIONapasu-
Tamu (TpeMaTroJaMH) yBEIMYHMBAJa CMEPTHOCTh PAavyKOB, OCOOCHHO CPEOH KPYIHBIX
ocobell, a TakXKe CHIDKaJda IUIONOBUTOCTh AAadHUN M KOJIHYECTBO CaMOK C SHIIaMH
(Schwartz, Cameron, 1993).

B cBoto ouepens, 1ahHUM TOIOXUTEHHO BIHSIOT Ha CBOMX IMapa3uToB. Tak, B
03. OHenna pacrnpocTpanenue u obwime Tpex BUmoB anubuontToB (Colacium calvum,
C. vesiculosum, S. cyclopum) npsMO KOPPETUPOBATIH C YACICHHOCTHIO naduuit D. pu-
lex n D. galeata (Chiavelli et al., 1993). Hanpumep, auatomoBas S. cyclopum Obuia
MHOTOYHUCIICHHOW B T'OJIbI ¢ HanboJiee BBICOKOU TIOTHOCTBIO D. pulex. Takum oOpazom,
B3aUMOJIeHCTBUE Na(HUI C MapasuTaMH CIeIyeT OTHECTH K THITYy XUIIHHK — XKESPTBa,
IPU KOTOPOM JayHHUH SIBILSIFOTCS JKEPTBAMHU.

Japuuu — KooBpaTKu. B 300mIaHKTOHE MHOTHX BOJIOEMOB Na(HHIH SBILTIOT-
cs1 noMuHaHTamMu. Hambornee oTpuatensHOE BIMSHIE OHH OKAa3bIBAIOT Ha KOJOBPATOK.
HeonHokpaTHO OblTa MOKa3aHa yCTOWYHMBAs OTPHIATEIbHAS KOPPEISAIUS MEKIY YUC-
JICHHOCTBIO Ja(HUI ¥ YHUCIIEHHOCTHIO KOJIOBPATOK, MPUYEM BO BCEX CIIydasX oHa 00b-
SICHSUTACh KOHKYPEHTHBIM JaBlieHHeM NapHUN Ha poTraTopuil, a He Haobopot (Gilbert,
1988a). B skcnepuMmeHTax Takke He pa3 ObUIO MPOAEMOHCTPHUPOBAHO YrHETAoLICe
BIIMsHKE NadHUI Ha KOMoBpaToK. Tak, KOHKYpeHUHs co cTOpoHsl Daphnia rosea Oblia
OCHOBHOH NPHYMHON HH3KOI YHCICHHOCTH KOJOBPATOK B KPYIHBIX €MKOCTSX, YCTa-
HOBJIEHHBIX B onurorpoduom ozepe (Neill, 1984). Ynanenune D. rosea yBemnunuBasio
wioTHOCTh portaTopuid B 100 — 300 pas, a pocT uncienHoctr nadHui B 4 paza mpuBo-
JTAIT K CHIDKCHHUIO TUIOTHOCTH KOJIOBpaToK B 10 pa3. [Ipyrue mojeBble SKCIIEPUMEHTHI, B
KOTOPBIX TaQHHUN ObLIH yJAIeHBI H3 EMKOCTEH JI00aBICHHEM 300TUIAHKTOHOSTHBIX PBIO
(Lynch, 1979), Takxxe mokaszain pe3Koe yBelTUUeHHE YUCICHHOCTH KOJIOBPATOK.

JlaGopatopHbIMH OIBITAMH OBIJIO YCTaHOBJIECHO, YTO NAaHHUU OTPHLATEIHHO
BJIMAIOT Ha KOJIOBPATOK Yepe3 IKCILTyaTallHOHHYI0 KOHKYPEHIIHIO (3a O0II1e MHIIEeBhIe
pecypehbl) U uepe3 HHTEPHEPEHIHIO — MEXaHHYESCKOE MTOBPEKICHUE KOIOBPATOK MPH HX
NONajaHuu B (DUIIBTPALMOHHBIA anmapaT AaHUi; MOCIeTHee 4YacTO MPUBOIMIO K
TpaBMHpOBaHHUIO Wi Troenu potaropuit (Gilbert, Stemberger, 1985; Gilbert, 1988a).
Haubonee noasepskeHsl uHTEphEpEHINH cO cTOpoHb! naduuil (D. pulex) KomoBpaTku
Synchaeta blonda, Synchaeta pectinata, Keratella cochlearis, Ascomorpha eucadis,
Kellicottia bostoniensis, Polyarthra vulgaris, menee nonsepxensl Keratella crassa,
Keratella testudo, Polyarthra remata, Conochilus unicornis, Asplanchna priodonta, ne
nojBepxkeHbl Asplanchna girodi, Polyarthra euryptera u Trichocerca silikis (Gilbert,
19886; Gilbert, 1989). UnTepdepeniust co cropoHb! 1apHUN MOKET OKa3bIBaTh 3HAYH-
TENPHOE BIUSHUE HA YHCICHHOCTh KOJIOBpaToK. Tak, pacueTsl mokasanu, uro D. magna
JUIMHON 2.7 MM yOuBaeT mpumepHo 65% BcTpeueHHBIX KonoBpaTok (Burns, Gilbert,
1986), mpu 5TOM B HEKOTOPHIX CIy4asx Aa(HUM 3ariaThIBajil KOJIOBPATOK W TOCIEN-
HUX HaXOJWJIM B KHIICYHHKAX PAYKOB, T.c. JaHUH BO3ICHCTBOBAIIM HAa POTATOPHI KakK
HACTOSIIINE XUITHUKA. BO3MOXKHOCTP MOeaHNsl KPYITHBIME JaHUSIMA HEKOTOPBIX BH-
JIOB KOJIOBPATOK He uckitouaercs. Tak, mauantomyc Diaptomus pallidus, padok c
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(GUITBTPAIIMOHHBIM THITOM THTAHHS, TPATUIIMOHHO OTHOCSIIUICS K (UTOdaram, Xopo-
IO pacTeT, MUTasCh KOJIOBpaTkoil Synchaeta oblonga (Williamson, 1986).

B mopaBnsronieM OOJBIIMHCTBE CIy4YaeB KOJOBPATKH HE OKA3bIBaH KaKOTO-
100 YrHETAIOLIEero BIMSHUA Ha YUCICHHOCTh Aa(HUH U JIMIIb B OJHOM omblte Daph-
nia ambigua OblIa KOHKYPEHTHO BBITeCHEHa KOJIOBpaTkoil K. cochlearis (Mac Isaac,
Gilbert, 1989).

Taxum o6pa3om, nadHUM PE3KO OTPULIATENBHO BIMAIOT Ha KOJOBPATOK, a KOJIO-
BpaTKM MPAKTHIECKH HE BIMAIOT Ha fadHMHA. Takoe B3aMMONEHCTBHE HA3BIBACTCS
ameHcanuzMoM (—0), B Halmeil cxeme OHO pacIoNaraercss MeXIy XUIHHUYECTBOM H
KOHKYpPEHIIEH, TPy 3TOM JapHUU — aMEHCANbl, a KOJIOBPATKH — aHTHaMeHcanbl. Bo3-
JIeiCTBYsl Ha KOJIOBPAaTOK OJHOBPEMEHHO KaK KOHKYPEHTHI W KaK XWIIHUKH, Aa(HUA
OKa3bIBAIOT Ha 3THX OECHO3BOHOYHBIX MAKCUMAaJbHO OTPULATENbHOE BIHMIHUE, Oojee
OTpHLATETIHHOE, YeM «UUCTHIE» XUIIHUKHA U «UUCTHIE» KOHKYPEHTHI.

Japuum — HexuiHble KJaaaouepbl. Bzanmopelicteus naduuii ¢ KiagouepamMu
— (unpTpaTOpaMu H3yuyeHB! U NMPOAEMOHCTPUPOBAHBI BO MHOrMX paborax. M. JIunu
(Lynch, 1978), npoBexnst 2 cepuu ONBITOB IO W3YUCHHIO KOHKYPEHTHBIX OTHONICHHH
mexay D. pulex n Ceriodaphnia reticulata, IOXyduIl 2 IPOTUBOIOJIOKHBIX Pe3yIbTaTa.
B 1-i1 cepun oneIToB D. pulex pe3ko CHU3MIIA CBOIO YHCICHHOCTH B HBTPOGHOM Yy,
B KoTopoM C. reticulata B 3TO BpeMsi TOMUHHPOBaia, U ObLIa MOJTHOCTHIO BBITECHEHA
uepuoadHuel 13 BCeX OMBITHBIX COCYIOB, YCTAHOBIEHHBIX B BogoeMe. Bo 2-if cepun
OIIBITOB, HAIIPOTHUB, JaQHUU CUIBHO MOJABIISIM POCT YHCICHHOCTH LiepuogadHuil, npu
3TOM CaMH HE UCTIBITHIBAIIN OTPULATEILHOTO BIMSAHUSL.

J. Cmut u C. Kynep (Smith, Cooper, 1982) Takxe cooOummm o pa3IuaHbIX pe-
3yJbTaTax KOHKYpEHTHBIX B3aumoaencTBuil D. pulex, Ceriodaphnia sp. u Moina affinis
B OIIBITHBIX COCY/IaX, YCTAaHOBJICHHBIX B Oe3phIOHOM mpyay. B 1-i cepuu onbITOB pocTt
yucienHoctu Ceriodaphnia v M. affinis nompasmsics napuusmu. Ha gucnernocts D.
pulex uepronaHUM ¥ MOWHBI HE BIHSUIH. Bo 2-if cepuu poCT YHCICHHOCTH BCEX BUIIOB
B CMEIIaHHBIX KYJIBTYpax MOJaBIsUICA (TI0 CPABHEHHIO C KOHTPOJIHHBIMA MOHOKYJIBTY-
pamu). B 3-it cepun omnbiToB uncinenHocts Ceriodaphnia B CMEIIaHHBIX KYJIbTypax
pe3Ko majana, a YucieHHOCTh D. pulex ecau U CHUXKANach, TO HE3HAYUTENBHO.

OKCIIEPUMEHTHI 110 U3Y4YE€HUIO KOHKYPEHTHBIX OTHOIIEHUH Mexny Daphnia sp. 1
Bosmina longirostris B 03. MuTues npuBeny K pa3anyHbIM pesyiabrataM (Kerfoot, De-
Mott, 1980). B 4-x skcepuMeHTax KOHKYpEHIHS He Oblla 0OHapy)XeHa, B 3-X OIBITaxX
00a BHJIa CHW)KAJIH CBOIO YHCICHHOCTbD, & B 2-X CITy4YasX YHCICHHOCTh AaHHUI 3HAYH-
TEJBHO YMEHbIIANACh, IIPH TOM Ha OOCMUH KOHKYPEHTHBIE OTHOIICHUS HE BIHSLITH.

[ToneBbpIMH KCTIEPUMEHTAMH M JAEMOTPapHUSCKHM aHAIM30M OBUIO TOKa3aHo,
9T0 B 03. MUTYeNn KOHKYPEHIUs CO CTOPOHBI NadHUK UMeeT OOJbIIoe 3HAYSHHE B OT-
pannuenun uucienHoctu auadanocom (DeMott, Kerfoot, 1982). Jladbuuun nmoaasisiu
nradaHocoM, a B OTCYTCTBUM AaHUM YHCIEHHOCTh AradaHOCOM BO3pacTala.

B panpHeliniem ObUIO yCTaHOBIJIEHO, YTO PE3yJIbTaT KOHKYPEHLMU MeXay nad-
HUSIMU U JPYTUMH, Oojee MEJIKMMH, BUIaMHU KJIQJOLEep 3aBUCUT OT MHOTHX (pakTopoB
Y, B YaCTHOCTH, OT KOHICHTpPAIMH TMHIIH: BBICOKASI YUCICHHOCTh IMUIIEBBIX 00EKTOB
OnaronpusaTcTBYyeT AadHUSAM, Kak Oojiee KPYIHBIM BHIaM, a HA3Kasg — 0oJjiee MEIKUM
BujaM, TakuM kak Bosmina (Goulden et al., 1982), Ceriodaphnia (Romanovsky, Fen-
iova, 1985), Diaphanosoma (Orcutt, 1985).

Takum oOpazom, B3auMoAeUcTBHA JadHUI ¢ HEXUIHBIMHU KJIQJIOLEPaMH OTHO-
CATCA K TUITy KOHKYPEHTHBIX OTHOILICHUN U B CXEME Pa3MeIlaloTcs ClieBa.

Jaduuu — puanTomychbl. B cocTaB muiy 1uantoMycoB — GUIBTPATOPOB BXO-
IST BOAOPOCIH, OaKTEepUOIUTaHKTOH U AeTpuT (MoHakoB, 1976), mo3TOMy BO MHOTHX
BoJoeMax JaHUH U TUANITOMYCHI MOTYT OBITh KOHKYPEHTaMH 32 MMUIIEBbIC PECYPCHI.

OkcniepuMenThl B 1000-muTpoBBIX 0akax mokazanu, 4to D. pulex oTpUIiaTenbHO
BIUsUTa HA yuclieHHOCTh Diaptomus siciloides (Soto, 1985). lnantomychkl pocturanm
BBICOKOH IIOTHOCTH 0e3 nadHuil, HO HUHTPOAYKIMS IOCIEAHUX NPUBOANIA K PE3KOMY
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CHIDKSHHIO YUCIICHHOCTH D. siciloides, py 3TOM KOIHUYeCTBO AadHUIT OBICTPO yBEIH-
YHBAJIOCh. B Ipyrux sKCHEepUMEHTax He yIaloch OOHAPYKUTh 3aMETHOTO OTPHLIATEIh-
HOTO BO3/ICHCTBUS AadHUI HA AUANTOMYCOB. OTBITEI B KPYITHBIX €MKOCTSIX B OJIUTO-
TpoHOM 03epe nokazanu (Neill, 1985), uto nouru nonHoe ynanenue D. rosea U3 em-
KOCTEH MPHBOAWIO JUIIb K He3HauuTeldbHOMY (Ha 20%) yBETHUEHHMIO YHCIEHHOCTH
Diaptomus kenai u Diaptomus leptopus. InTponyxuus D. pulex B 3KcliepUMEHTaIbHbIE
€MKOCTH, YCTaHOBJICHHbIE B HEOOJIBIIOM 3BTPO(HOM INpYAy, HE MOBIUsIA HA YUCIIEH-
HOoCTb Diaptomus pallidus (Vanni, 1986). Anamm3 10-1eTHHX HaOIIONCHNMIT 32 YNCIICH-
HOCTBIO, Pa3MHOXKCHHUEM U pa3MEpHOl CTpyKTypol nomnynsuuit Diaptomus ashlandi u
Daphnia sp. B 03. BallmHrToH Noka3all JMIIb cliaboe B3aUMHOE BIUSHHUE AaQHUN U
muantomycos (Edmondson, 1985).

Hecmotps Ha TO, yTO HadHUM M TUANTOMYCHl HE3HAYUTEIBHO BO3AEHCTBYIOT
IpyT Ha ApYra, X OTHOLIEHHUS JTOJDKHBI ObITh OTHECEHBI K TUILY KOHKYPEHTHBIX.

Jaduuu — nukaonsl. Lluxionsl — nonugaruy, Mpyu 3TOM COOTHOIIEHHE PAacTH-
TEJIbHOW U JKUBOTHOH IHIIH, POJIb AETPUTA, MEIKUX U KPYHHBIX (HOpM (PUTOIUIAHKTOHA
Y 300IDTAHKTOHA B ITHTAaHWW IUKJIOIOB 3aBUCAT OT KOHKPETHBIX YCIOBUH B BOJOEME
(Kpsutos, 1989). Monoas u Menkne MUKIONS! (IIHMHA Tena MeHee 1.2 MM), COCTaBIIsO-
[IMe OCHOBY YHCJICHHOCTH KOIIETIOAUTHOTO HAacEeIeHUs OOJILIIMHCTBA BOJIOCMOB, TTHTA-
I0TCSl (PUTOILIAHKTOHOM, KOJIOBpaTKaMH, MPOCTEHIIUMH, AeTpUTOM. bonee KpymHbIe
uktonsl (1.3 — 1.6 MM) OXOTHO €IST KOJOBPATOK, HO B psiJie CIIy4aeB BHIOUPAIOT MeJl-
KHX payKoB (HAayIUIMi, OOCMUH, B JAOOPATOPHBIX YCIOBUIX — MEIKHUX MOIU(PEMYCOB).
Kpynuble nukions! (aauHa Tena Oosnee 1.6 MM) NMPEANOYUTAIOT KJIagolep, IPH 3TOM
JTaHUU, KaK IPaBUIIO, €1a00 UCIONIB3YIOTCS LUKIONAaMH B KauecTBe nuiiy (MOHAKOB,
1976).

KOHKpeTHBIX NaHHBIX O B3aMMOJCHCTBHUU NAa(QHUN M IMKIIONOB B MPUPOIHBIX
Bomoemax HeMHOro. B Boxenckom o3epe BecHoit mukmnonsr Cyclops vicinus HEKOTOpoe
BpeMsI CACPIKUBAIIM POCT YUCICHHOCTH JaQHUH, OHAKO B KOHIIE Mas Ja(HUH BBIXOIH-
JU W3-TI0Jl KOHTPOJS XHWIMHUKOB H OBICTPO JOCTUTANHd BBICOKOW YHCICHHOCTH
(Lampert, Schober, 1978; uut. o ['unsipos, 1987).

WHTepecHbIi MeXaHU3M XHUIIHUYECTBA M OTPULATENBHOTO BIUSHUS MEJNKHX
LIUKJIONOB Ha KpymHbIX naduuii onucan 3. ['muBuuem m B. Jlammeprom (Gliwicz,
Lampert, 1994). Mnanmme xonenionuTHble ctaguu Acanthocyclops robustus npoHHUKa-
JIM B BEIBOJKOBYIO KaMepy MadHMil ¢ IuHOHN Tenma Oonee 2.25 MM, U3BIICKAH SHIa U
MUTAJIHCh UMH. JTO MPHBOIWIO K CHIKCHUIO pa3Mepa KIIaJKh, CPeHEH II0JTO0BUTO-
CTH, YTO MOTJIO OTPHUIIATENIFHO CKa3aThCS HA BEJIHMUYMHE POXKIAEMOCTH, a, CIIe0BATEIb-
HO, ¥ YMCIIEHHOCTHU JaHUA.

JobGaenenune D. pulex B calku C €CTECTBEHHBIM MEIKUM 300IUTAHKTOHOM HPUBO-
JIUIIO K CHIIBHOMY CHM)KEHHIO YHCIIEHHOCTH JOMHHUPYIOIIUX JI0 3TOr0 LUMKJIONOB 170-
pocyclops prassinus n Mesocyclops edax (Vanni, 1986). JlobaBiieHue OMOTEHOB CHHU-
AKaJ1o 3TOT 3P PeKT, YTO yKa3pIBaJO HAa NPEUMYILECTBEHHO KOHKYPEHTHBIE B3aUMOOTHO-
LIEHUS] MEXIY AaHUSIMU U IUKJIONAaMHU.

CHW)XEHNE YHCICHHOCTH KPYMHBIX Ja(HUA B OKCIIEPHUMEHTAIBHBIX HM30JIATaX,
YCTaHOBJICHHBIX B 03. MHTYEN, MyTeM YBEJIWYCHHS IOCAJKU TUIAHKTOHOSIHBIX PBIO
MIPUBENIO K POCTY IUIOMOBHTOCTH, a 3aTeéM W 4ucieHHocTu Mesocyclops sp. (Kerfoot,
1987).

Takum 00pa3oM, UCXOIS U3 TOTO, YTO B INIAHKTOHE MPHPOIHBIX BOJAOEMOB Cpe-
U LUKJIONOB JOMHUHHUPYIOT MEJKHE KONEHNOIUTHBIE CTaJAWuH, MUTAIOMIUECS, B OCHOB-
HOM, PAcCTUTENIBbHON MUILEl U KOJIOBpaTKaMHu, MOXKHO CKa3aTb, YTO B OTHOILEHHUHU Jad-
HUM UKJIONBI ABJISIOTCS, IPEXKIIE BCEro, KOHKYPEHTaMH, a He XUIIHUKaMH.

JdadHumn — xumHble KIagouepsl. B 300IIaHKTOHE IPECHBIX BOJIOEMOB OJTHUM
W3 OCHOBHBIX 0ECIIO3BOHOYHBIX XHIHHKOB sBIsieTcst Leptodora kindti. Tak, B Ma3yp-
CKHX 03€pax OCHOBY IMHTAHHS 3THX PAYKOB COCTABJIUTH JOMHHUPYFOLINE BHIIBI KIIAI0-
uep, B Tom uucne gapuun D. cucullata w D. longispina (Karabin, 1974). B3pocisie
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JIETITOJTOPBI Yallle Bcero HamanaroT Ha gaduuil pasmepom 0.3 — 0.55 mm (Ky3uukuH,
1975), B TO Bpemst KaKk MOJIOJIb JUIMHOM Tena 2 — 5 MM criocoOHa MUTAThCS (PUTOTUTAHK-
TOHOM, OakTepusimu, neTputoM (Cummins et al., 1969; uut. no Kpeuios, 1989).

Ipecc L. kindti Obu1 OCHOBHBIM (DaKTOPOM, OTBETCTBEHHBIM 32 CHIDKEHHE YHC-
neHHoctH D. galeata B 03. beiiz-Jlaitn Bo BTOpo# monosune snera (Hall, 1964) u Daph-
nia shoedleri B Bonoxpannnuuie Kanron ®eppu B cepeanne nera (Wright, 1965). B o3.
Mukomnaiickoe cMepTHOCTb D. cucullata Taxoke omnpenensiach, IaBHbIM 00pa3oM, BbI-
enanneM padHmii jgentogopamu ([mrsapos, 1980). Oxnako, B 03. [myOokoe mnpecc L.
kindti He OKa3bIBaJl CyIECTBEHHOTO BIIMSHUS Ha XOJl YUCICHHOCTH JIBYX BHIOB JadHUIA
D. cucullata w D. galeata (I'unsipos, 1987).

JlenroO0pBI MOTYT BO3JIEHCTBOBATh HA NAaHHUN ABYMS CIOCOOAMH — KaK XHUIIHH-
KM (B3pOCIbIE PAauKH) U KaK KOHKYpPEHTbI (MOJIOAB), T.€. JIENITOAOP MOXKHO OTHECTH K
ameHcanam, a JagHuil — k antuameHcanaMm. [1o cxeme aMeHcallbl OKa3bIBAlOT Ha CBOMX
OIIIOHEHTOB 110 B3aUMOAENUCTBHIO HauboJjee OTpULATEeIbHOE BIUSHHUE, OQHAKO, UCCIIe-
JIOBaHUs NPUPOAHBIX Nomyssiuuil L. kindti m nadHUN He Bcerna MOATBEPKAAIOT 3TOT
BBIBOJI.

JadHuu — XxumHble KajaHouabl. HekoTopbie BUIBI XUIHBIX KATaHOWI MOTYT
PE3KO OTpHUIATENILHO BIUATh Ha naduuil. Tak, pacnpoctpanenne D. pulex u D. magna
B HEOOJBIINX TYHIPOBBIX 03epax CeBepHON AMEPUKU OTpaHUYEHO Kormernoaon Hetero-
cope appendiculata (Hebert, Loaving, 1980). B Tex o3epax, rjie 00UTaeT XUIHKUK, 3TH
nadHUU OTCYTCTBYIOT. B n1Ba mpyzna Ha AJsicke ObUT MHTPOAYLMpPOBaH padok Hetero-
cope septendrionalis, xotopsrit 3a 1 ron yaumutoxun nomynsinuto D. pulex (O’Brien,
2001).

TakuMm 00pa3oM, XMIIHbIE KAJIAHOUABI PE3KO OTPULATENIBHO BIUAIOT Ha Aag-
HUH, 9TO MO3BOJISIET OTHECTH MX K ameHcanaMm. KoHKypeHIHo JaHUSM MOTYT COCTaB-
JSTh HAYIDIMA W MIIQJIIIAE KOTICTIOMUTHBIC CTaJUH KaJJAHOM]I — XBaTaTeliel, KOTOpbIe
WCIIOJIB3YIOT B THIIY BOAOPOCTH, OaKkTepuH, IpocTedmux u aeTput (Monakos, 1976).

Jaduuu — musuasl. B3aumooTHoeHNs JaQHAN ¢ MU3HIAMH JIy4IIe U3y4eHBI
Ha nipumepe Mysis relicta. B 0030pe mo nuranuto musua M. relicta xnaccudunmpyercs
kak Bcesaubiili Bua (Grossnickle, 1982). B 03. Ctoku roBeHunbHbIe ocodu M. relicta
MIUTAIUCh UCKIIOUUTENBHO (PUTOIIIAHKTOHOM U I€TPUTOM, a B3POCIIbIE PAUKH — XKHUBOT-
noit mumeit (Lasenby, Langford, 1973). B 03. Onrapuo kpymnbie ocodu M. relicta,
HapsIy C XWBOTHOH mumie, motpebmsim ¢urommanktoH (Johannsson et al., 2001).
JlapHUU MHTEHCHBHO MOTPEOISIIMCH STHMU MH3HIAMH B HEOOIBIIOM OJHTOTPOPHOM
o3epe Kananer (Nero, Sprules, 1986). B 03. BammHrToH 0CHOBY nutaHus Mu3uj Neo-
mysis mercedis COCTaBIISUIA TUTAHKTOHHBIE PaKoOOpa3HbIe W CPEId HUX — pa3lnYHbIC
BUAbl JaHWH, mpudyeM nadHUA MH3HABl MOTpeOism wm3duparensHo (Murtought,
1981).

Wzyuenue BIUSHKSA MU3UI HAa 300TUIAHKTOH B MPUPOTHBIX BOJOEMAax IMOKa3ajo,
YTO MHU3HUBl YAaCTO OKa3bIBAIM PE3KO OTPHUIATEILHOE BO3AEHCTBHE HA ITAHKTOHHBIX
pakooOpa3HBIX U, B EPBYIO ouepenb, Ha naduuil. [Ipecc MU3uA BBICTYIA HE TOJIBKO
KaK (DaKTOp CHIDKEHHS YHCIICHHOCTH PAvyKOB, HO U YacTO Kak (pakTop, OrpaHUYUBArO-
Ui UX pacnpocTpaneHue. Tak, B 03. Taxo yepe3 HECKOIBKO JIET MTOCIIE UHTPOAYKIIMH
M. relicta HabiitojaIi KCYE3HOBEHUE B OCHOBHOM 4acTu Bojmoema nabuuii D. pulicaria
u D. rosea (Morgan et al., 1981). Bcenenne M. relicta B omHo n3 o3ep Hopseruu npu-
BEJIO K TOMY, YTO Yepe3 HECKOJIBKO JIET U3 INIAaHKTOHA 03epa MCUe3NH 2 BUJa Kiaaouep,
a o0Omas Omomacca Kiaaolep cokparuiach npumepHo B 6 pas (Langeland, 1981). B
COCE/IHEM JK€ 03€epe, I'lle MU3UIbl OTCYTCTBOBAJIM, HUKAKUX CYLIECTBEHHBIX U3MEHEHUH
B 300IUIaHKTOHE HE IIPOU3OIILIO.

Takum 00pa3om, TIpH B3aUMOJACHCTBHU ¢ AadHUSIMHA MU3UJI MOXXHO OTHECTH K
KaTeroprH aMEeHCAJIOB, HAN0O0JIee OTPHUIIATEIILHO BIUSIOIINX HA ITHX PAYKOB.

Japaum — JOuYMHKM Xao0opycoB. XWUINHBIE JIMYMHKM KOMAapoB poja
Chaoborus SBISIOTCS XapaKTEPHBIM DIIEMEHTOM MHOTMX IPECHOBOIHBIX COOOIIECTB.
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[lo omanM maHHBIM, Bce 4 cTaauu JTHMYHMHOK OTHOcsTcs K xuimHukam (Fedorenko,
1975): nepBbie 2 CTaguy MUTAIOTCS MEIKAMHU 300IUIAHKTEPAMU, B OCHOBHOM, KOJIO-
BpaTKaMH, MocjeHue — 0ojee KPYIMHBIMH PaKOOOPa3HBIMH, B TOM YHCie U Ja(QHUSAMH.
[To npyrum cBezeHusiM, Bce JTUUMHOUHBIE cTaauu Chaoborus, KpoMe 300IUIAHKTOHA,
notpedstoT GurorankTon (Moore, 1988).

JlaHHBIE O BIMAHUM JUUYMHOK Xa000pycoB Ha AadHui npotuBopeurBsl. Cormnac-
HO OJHHMM MCCIEIOBaHUAM, Ipecc JUUMHOK Chaoborus uMeeT pelaroliee 3HaueHHe
Ut uHaMuKK nadHuid. Tak, no6asnenne Chaoborus americanus B U30JATHI C €CTECT-
BEHHBIM IDTAHKTOHOM, YCTAHOBJICHHBIC B HEOOJIBIIIOM OJIMTOTPO(HOM 03epe, TPUBEIIO K
MOYTH TIOJHOMY HcUe3HOBeHHI0 D. galeata mendotae W K CHIDKCHHIO YHCICHHOCTH
Oonee kpynHoit Daphnia catawba (Vanni, 1988). B HeOosbioMm 0e3pbIOHOM 03epe
Boleganue D. longispina mamunakamu Chaoborus flavicans coctasnsino 36.5 — 82.7% ot
MaKCHMAaJIbHOUM OIeHKH 00Imel cmepTHocTH B monyisiwu naduuii (Krylov, Arbaci-
auskas, 1994).

Ilo npyrum cBenenusiM, nTuuuHKd Chaoborus He OKa3bIBAlOT 3HAUYUTEIHHOTO
BO3/IeHCTBHS Ha monysinun napuuii. Tak, B 03. ['my6okoe C. flavicans 3aMeTHO BIUSUIT
Ha smumuHanmio D. cucullata (10 — 36 % ot obuieii cMepTHOCTH) TOJBKO B HIOHE M BO
BTOpPO# mostoBrHe aBrycta (MaTBees U 1ip., 1986). JlobaBieHre JIMUNHOK Xa000pYyCOB B
CaJIKM, YCTAaHOBJICHHbIE B HEOOJBIIOM OJHTOTPO(GHOM 03epe, B KOTOPHIX Pa3BHBAICS
€CTECTBEHHBIH 300IUIAHKTOH, HE OKAa3bIBaJO CYIIECTBEHHOTO BJIHMSHUS Ha JHHAMHKY
MOTEHIHUAIBHBIX KEPTB OECIO3BOHOYHOTO XUIIHUKA, CPEAN KOTOPBIX ObUTH U AadHUU
D. rosea (Neill, 1981).

Buaumo, nmuunHok Chaoborus Haflo OTHECTH K aMEHcallaM, OJJHAKO, OUY€Hb CHJIb-
HOE€ OTPUIATEJIEHOE BIUSHME 3THX O€CIO3BOHOYHBIX Ha AadHUH HaOII0gaeTcs peaKo.
ITo AM. T'mispoBy (1987), nuuuHKH Xao00pycOB HE MOIYT pELIaolle BIUATH Ha
KEPTB M3-3 JUTUTEIHFHOTO XKU3HCHHOTO IIMKJIA U HEBO3MOKHOCTH K OBICTPOW YHCIICH-
HOM peaKIuy.

Jaduuu — ppiopi-ninankrogaru. MHorue BUABL PO HA TOM MJIM WHOM CTaAuU
CBOET0 Pa3BUTHA MUTAOTCS JapHuAME. OTpHLATENbHOE BIUSHNAE PHIO HA YHCIEHHOCTD
nadHUN OBUTO MPOAEMOHCTPHUPOBAHO BO MHOTUX paboTax. [IpuBenem JHIIb HECKOIBKO
IIPUMEPOB.

[Tocne nosinenns B 03. Kpucran-JIsiik peiosl — mtankrodara Alosa aestivalis n3
o03epa IpakTHIecky ucuesna gadpuus D. catawba, KoTopas 10 BceneHHs pbIo OblIa o
HUM M3 JIOMHHAHTOB B 30011ankToHe (Brooks, Dodson, 1965).

Ha skcnepuMeHTanbHBIX TpylaX, pa3id4aloNIUXCs BEIWYHMHAMH IUIOTHOCTH
MOCAJIKH TOAOBUKOB Kapra, Ob110 nokazaHno (Kamuttok u ap., 1975), uTo mapauiensHo ¢
BO3pacTaHUEM IIpecca phI0 MPOHUCXOAWIO CHIDKEHHE OMOMAcChl M CPEIHEro pasmepa
naduuit D. longispina.

M. Jlunya (Lynch, 1979), noMenias B 3KCIepUMEHTATBHBIE CAJKH YIIACTHIX OKY-
Hell Lepomis macrochirus B pa3sHOM KOJIMYECTBE, OOHAPY>KWII, YTO AaXKe HE3HAUUTEIIb-
HO€ yCHJIEHHE IIpecca pbl0 Ha 300IUIAHKTOH NMPUBOAMIO K ITOJIHOW 3JIMMHUHALUM KPYII-
HOHM madumu D. pulex. JlanpHelmee yBeNMUCHNE INIOTHOCTH ITOCAAKU PHIO CHIKAIO
YHCIIEHHOCTH Ooiee Menkux napuuit — D. parvula w D. ambigua.

B HeOonmbIIMX 3KCIIEpUMEHTANBHBIX NpyJax B MPHUCYTCTBUU PbIO Gambusia af-
finis momynsiuua  D. pulex mpakTUYeCKH HE pa3BHBAJIACh, B TO K€ BpeMs B KOHTPOJIb-
HBIX TIpyAax 0e3 pwl0 gaduuu nocturanu Bbicokoi umcinenHoctu (Hurlbert, Mulla,
1981).

ITocne Toro, kak B 03. bonbiioe crany BeIMyCKaTh Ha MOApAIIMBAaHUE MOJIOIb
nemsinu Coregonus peled, buomacca TOMUHHpYIOIIEro a0 3toro Bumga D. longispina
cHu3Mack B 6 pas (Ckommos, Kpynennukosa, 1982).

BroMaHUITy 1M OCHOBaHA, B YaCTHOCTH, HA MPEAINOIOKECHUH, YTO C PE3KUM
COKpAIllEHHEM YUCIEHHOCTH PBIO — 300IIaHKTO(AroB B BOJOEME JIOJKHA YBEITUIUTHCS
IUIOTHOCTh NadHui. B psnme ciaywaeB 3To mpeamonoxeHue moarsepawinock (Hanson,
Butler, 1990; Sanni, Waervagen, 1990).
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EcTb cBeneHus, KOTOphIe TOBOPST O HE3HAYNUTEILHOM BIIMSTHHU PHIO Ha IapHHN.
Taxk, nabmoaenus B TeueHue 14 net 3a Bnusinuem Coregonus artedi Ha 300TJIAHKTOH B
03. Mengora noka3zanu (Rudstam et al., 1993), uro konebaHHs YHCIEHHOCTH KOPETOHY-
ca HEe3HaYMTeNbHO BIUsUIM Ha AadHuil. B roxel ¢ BeicOokoi uncnenHocteio C. artedi
Ouomacca madHUA XOTs M ObUIA B LIEJIOM HIDKE M mpeoOnanana Oonee Mmenkas D.
galeata mendotae, oqHaKo, TUHAMUKa YUCIEHHOCTH 3TUX PauyKOB PEryJIMpoBantach CKo-
pee B3auMOOTHOIIeHNEeM AadhHU ¢ BOZOPOCISIMHU, a HE CKOPOCTHIO BBIEIAHUS phIOaMu.

OTpurarensHOE BIMSHIE PBIO HA HadHUIA 32 CUET BhICJAaHHS YACTUIHO KOMIICH-
CUPYETCS MOJIOKUTEIHHBIM BIHSHUEM, CBSI3aHHBIM C BBICBOOOXKICHUEM JOTIOITHUTEIb-
HBIX THIIEBBIX PECYpPCOB JUIS OCTaBIIEHCA YacTH MOMYJISIMUA PAYKOB M YIydLICHHEM
KOPMOBBIX YCJIOBHI Ha(HUIA 32 CUET MOBBIIEHHUS MPOLYKIIMU (PUTO- M OaKTEPHOILIAHK-
TOHA, CBA3aHHOTO C pereHepanueil OMOreHoB pblOaMH.

Bricokas unciaeHHOCTh U OuomMacca AadhHHUI NOJI0KUTENBHO BIUSIET Ha CKOPOCTD
pocTa M pa3BUTHs PbIO. DTO HAIVIAAHO IOKA3aHO HA IpUMeEpEe PHIOOBOIHBIX IIPYIOB.
Wntponykuus D. magna B KapIoBble IPY/bl YBEIUYMBajIa CPEJHECE30HHYIO Oromaccy
3001IaHKTOHA B 10 — 16 pa3 mpu moJaBisIoneM JOMUHAPOBAHUH JadHUA, 9TO 1moJo-
KUTEIBHO CKa3bIBAIOCh Ha Temmax pocta peid (boratosa, 1980). Cpennsas macca n
BBEDKHBAEMOCTh CETOJICTKOB KapIia B OMBITHBIX MPYAaX BO BCEX CIy4asX OBLIH BHIIIE,
4eM B IIPyJax ¢ OOBIYHBIM Pa3BUTHEM 300IUIAHKTOHA.

BHeceHne MuHEpalbHBIX W OpPraHMYECKUX YAOOpPEeHUil B PHIOOBOJHBIC IMPYABI
YBEITMYUBAIO OMOMACCy 300IIaHKTOHA B 4 — § pas3, 4To MPUBOIWIIO K POCTY €CTECTBEH-
HOU PBIOONPOAYKTUBHOCTH NPYJOB B 4 — 5 pa3, IpH 3TOM BBICOKYIO OMOMacCy JaBajH,
KaK IpaBWJIO, KpyHHbIE (OPMBI 300IUIAHKTEPOB, T.K. YBEJINYHMBANIACh OTHOCHUTENIbHAS
poxs naduuit (Jlssxaosu4, 1966).

Japuuu — xumuble pbIObl. XWIIHBIE PHIOHI, BeIEAAs PhI0 — IUTAHKTO(Aros,
JTOJDKHBI TTOJIOKHUTENBHO BIUATH Ha nadHuil. [Ipy OHOMaHUITYJISSUHA OJJHUM H3 CIIOCO-
0OB yBEIMYECHHUS YHCICHHOCTH 300IUIAHKTEPOB — (DMIIBTPATOPOB U, B MIEPBYIO OYepEb,
nadHuil ABISETCS MOCaJKa B BOJOEM OOJIBIIIOrO YUCIia XUINHBIX pbi0. [IpaBna, npume-
PBI TIOJIOKUTEIBHOTO BIMSHUS XUIIHBIX PbIO Ha HadHuil oTcyTCTBYIOT. B MOmenu mo-
kazano (Holker et al., 2002), 4To B IpuUCyTCTBUY CyJaKa ILUIOTBA MEPEXOJUT OT MOTPEO-
JIEHHS 300IUIAaHKTOHA K 00Jiee BBICOKOMY IOTPEOJIECHUIO PACTUTEIbHBIX KOPMOB, YTO
MOYKET HOJIOXKUTEIBHO CKa3aThCs Ha YUCIEHHOCTH 300IUIaHKTEPOB, B TOM YHCIIE U Jad-
HHUM.

MoOXHO cenaTh MPeIIoNIoKeHHe, XOTs 3TO U HE JI0Ka3aHo, 9T0 Ja(HUM mojo-
KHUTEJIFHO BIUSIOT HA XUIITHBIX PbI0. BrIcOKas miIoTHOCTH AadHMiA criocobcTByeT Oojee
OBICTPOMY POCTY M BBDKHBACMOCTH MOJIOJIU PBIO-TUIAHKTO()AroB — KOPMOBOW 0a3bl
XHIIHBIX PBIO, YTO, B CBOIO OYEPEb, JOHKHO MOJIOKUTEIBHO MOBIUATH Ha MOCIETHHX.

BeposTHo, B3auMOOTHOLIEHHE Aa(HUM C XUIIHBIMH PHIOAMH OTHOCUTCS K MY-
Tyanu3Mmy. MBI IpUBEIH 3TOT HEJOKa3aHHBIM MpuUMep B KauecTBe MyTyalusma, IO-
CKOJIBKY B3aMMOBBITOJJHBIE OTHOILIEHUS B MPECHOBOAHBIX 3KOCHCTEMaX H3y4YeHbI CO-
BEpLIEHHO HelocTaTouyHo. Hanpumep, B o0cTosITeNbHOM yueOHUKE «DKOIOTHUS...» M.
burona, JIx. Xapnepa u K. Tayncenna (1989) npusenen nuip oJuH OIpuMep MyTyau-
CTHYECKHX B3aUMOJICHCTBHI CPE/I TIPECHOBOIHBIX OPTaHU3MOB.

Kpartkue BbIBOIBI

B cxeme oTcyTcTBYyeT OAMH M3 OCHOBHBIX THIOB OMOTHYECKHX OTHOIICHUH —
HelTpanu3M. OUeBUIHO, IPU PACCMOTPEHUH 83AUMOOELCMEUL TAKUE OTHOIIICHUS, TIPU
KOTOPBIX TOMYJISIIUN WA OPTaHU3MBI HE BIUSIOT APYT HA IPyTa, HE OTHOCSTCS K 3TO-
My TIOHSITHIO.

B maTemarnueckoit Mosienr OMOTHYECKUX OTHOIICHHH HEWTPATU3M paccMaTpH-
BaeTCs KaK OJMH M3 BapHAaHTOB B3aWMOJCHCTBHI MOMYJISIUI pa3HBIX BHIIOB, OJHAKO
MTOTYEPKHUBACTCS, YTO €CIIM HETIOCPEICTBEHHO TOMYJISIIUH HEKOTOPHIX BHIOB HE OKa3bl-
BaIOT BO3JICHCTBUS JPYT HA JAPYTa, TO KOCBEHHBIC BIHMSHUS IIPH 3TOM MOTYT OBITh BECh-
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Ma cyniecTBeHHbIMU. ONMcaHne OMOTHYECKHUX OTHOIICHWH B PEajbHOM 3KOCHCTEME
3aBHUCHUT OT YPOBHS arperupoOBaHUs U CTEIIEHH TOYHOCTH. Tak, eciiu mpu OOJIBIIOM ar-
pPETUPOBaHNHN U HEBHICOKOW TOYHOCTH OIMCAHUS OTHOIICHHS MEXIy HEKOTOPHIMH BH-
JamMu ObUTM OTHECEHBI K Tumy Helrpanusma (00), To npu Oosiee JeTanrbHOM OTOOpaxKe-
HUM JI€HCTBUTEIbHBIX B3aUMOJEHCTBUI OHU MOTYT KBaJH(UIUPOBATHCS KaK aMeHCa-
mu3M (—0), xkommencammsm (+0), xkoHkypeHmust (—) u T.4. (DPexgopos, ['mibmaHOB,
1980).

Bce THITBI B3aMMOJICHCTBHI UMEIOT B COOOIIECTBE OJWHAKOBYHO 3HAYHMMOCTH.
MyTyanu3M, aMeHCATU3M 1 KOMMEHCAIN3M UTPAIOT TaKYIO JKE POJIb B PETYIISAIUH YUC-
JICHHOCTH TOMYJISIIMH, Kak ¥ MHIIEeBOH (akTop (pecypchl), KOHKYPEHIHS WIH XHIIHHU-
gyecTBO. Hampumep, mpu oOCyx I€HHH BOIPOCa O TOM, Kakue OMOTHYECKUE OTHOIICHHS
SIBJISIIOTCS. OCHOBHBIMHU B PETYJISILIMM YUCJICHHOCTH BOAHBIX OPraHU3MOB, OOBIYHO pac-
CMaTpPHUBAIOT KOHTPOJb «CBEPXy» (Ipecc XWIIHUKOB) MM «CHHU3Y» (KOJIMYECTBO MH-
). M3 cxembl ClefyeT, YyTo perysaius MOXeT OCYIUECTBISATBCA M «cieBay (uepes
W3MEHEHUE YMCIEHHOCTH KOHKYPEHTOB), U «CIIpaBay (U4epe3 W3MEHEHHE YHCIEHHOCTH
MYTYQJIICTOB), ¥ BOOOIIE B JIIOOOM HAIIPABICHUH.

Haubonee otpuraresibsHOE BIMSHAE HA YHCICHHOCTh NOMYJSIIAN OKAa3bIBAIOT
aMeHCaJTbl, 2 HAHOOJBIIYIO TMOJIb3y MPU B3aHMOJICHCTBUM MPUHOCAT KOMMEHCAJbl. B
JIOTIONTHEHUE K TMOHATHAM XWIIHUK (9KCIUTyaTaTop), )KepTBa, KOHKYPEHT, MYyTyaJHCT,
aMeHcall © KOMMEHCAJl BBOJASATCS MOHATHS aHTHAMEHCAll H aHTHKOMMEHCAI.

Aemop eviparcaem znyb6oKyr onazooaprocms npogheccopy Mockoeckozo TI'ocyoapcm-
6enHo0z20 Yuueepcumema Anekceio Mepkypvesuuy I'unapogy 3a nocmoannyio opysice-
CKYI0 RO00EPIHCKY, NOMOWLb 6 NOJIYUEHUU HeO0X00UMOIl TUMePamypsl U KpumuiecKue
3ameqanun no NPOYMenuU pyKOnucu.

Jlurepatypa

bexkaemnmes B.H., 1951. O «knaccudpukauuu OHOLIEHOIOTMYECKHX
(cumdusnonornyeckux) cesizeit. browr. MOUII, Omo. 6uon., 56 (5): 3-30.

buron M, Xapnep /I., Tayncena K., 1989. Dxonorus. OcoOu, IONMyJISIIAN U CO-
obmecrtBa. M., 1: 1-667.

BoratoBa N.B., 1966. DxcriepuMeHTanpHOe U3ydeHne nutanus Daphnia long-
ispina (O.F. Muller) u Daphnia pulex De Geer. Tp. BHUHIIPX, 14: 83-94.

Borartosa U.B., 1980. Pri6oBoHas ruapoduonorus. M.: 1-168.

I'uasipoB A.M., 1980. PazmepHas CTpyKTypa TpeX MPUPOIHBIX MOnyisinuit Daph-
nia cucullata (Crustacea, Cladocera) u ee cBsI3b ¢ AMHAMUKOW YUCIEHHOCTH. 300.1. JCYPH.,
59(12): 1781-1791.

I'mnsipop A.M., 1987. JluHaMuka 4MCIEHHOCTH NPECHOBOJHBIX IUIAHKTOHHBIX
pakooOpasubix. M.: [-191.

I'yrensmaxep B.JI., 1974. [lutanue NpecHOBOJHBIX IUIAHKTOHHBIX paKkooOpas-
HBIX. Ycnexu cospem. buonozuu, 78, 2 (5): 294-312.

I'yreabmaxep Bb.JI., Apbausyckac K.C., KpsuioB ILU., Anoxuna JLE., I1a-
BeabeBa E.B., 1989. BimsiHue TpopuuecKux yCIOBHI Ha MUTaHUE, TUIOJJOBUTOCTh H KO-
JINYECTBEHHOE PA3BUTHE TUIAHKTOHHBIX BETBUCTOYCHIX. 1p. 3001. un-ma AH CCCP, 205:
84-95.

Kamumok JI.B., JIsxnosuu B.IIL., Jlactoukumna T.M., 1975. BnusHue mioTHOCTH
MOCaJK! PBIO HA CTPYKTYpy cooOIIecTBa 300IUIAHKTOHA B mpyxax. Ip. Beropyc. HUU
pui6. xo3-6a, 11: 168—173.

Kpouios ILH., 1989. [Tutarne npecHOBOIHOTO XHITHOTO 300IUIAHKTOHA. Mmoeu
Hayku u mexuuxu, M., 7: 1-146.

Kproukosa H.M., 1989. Tpoduueckrne B3aUMOOTHOIICHHS 300- U (DPUTOTLIAHKTO-
Ha. M.: [-124.

Ky3nukun A.Il., 1975. Hekotopsle 0COOGHHOCTH CTPOEHHS U MOBeNCHUs Lepto-
dora kindti (Focke) (Cladocera). Bonp. 300ncuxonocuu, 3moiocuu u cpagHumenbHol ncu-
xonozuu, M.: 86-87.

28



Tethys Aqua Zoological Research 111 2007

JIsixuouu B.IL., 1966. IToBbleHre ecTecTBEHHONH KOPMOBO# 0a3bl peIO B mpyaax
myTeM yaoOpeHus. buonoz. pecypcbl 000eM08, nymu ux peKOHCMPYKYuu U UCHOoIb306d-
Hus, M.: 25-34.

ManyiinoBa E.®., 1964. Bersucroyceie pauku (Cladocera) ¢paynsr CCCP. M. —
JI.: 1-327.

MatseeB B.®., Pomanosckuii F0.93., Kapramos A.W., 1986. Biusaue xumrHoOH
manHKA Chaoborus flavicans Meigen (Diptera, Chaoboridae) Ha neTHHI padKoBBIH 300-
IUTAaHKTOH Me3oTpodHoro o3epa. [ uopoduon. scypn., 22 (1): 13—18.

MonakoB A.B., 1976. [lutanue u nuIIeBble B3aWMOOTHOIIEHUSI MPECHOBOIHBIX
xonemnoxu. J1.: 1-170.

MonakoB A.B., Copoxun F0.H., 1961. KonndyecTBeHHbIE AaHHBIE O MHUTaHUU
naduuit. Tp. Un-ma 6uonocuu sodoxpanunuwy AH CCCP, 4 (7): 251-261.

Onym 10., 1986. Oxonorus. M., 2: 1-376.

Pomuna A.T'., 1950. DxcnepuMeHTanbHOE MCclieoBaHle NuTaHus napuuil. Tp.
Bcecoros. euopobuon. obwecmsa, 2: 169—193.

Cemenuenko B.IL., I'opeasimesa 3.1., Pazayuxuii B.1., 1989. /lunamuka mo-
MyJISIAA KJIaJ0IEePHOTO 300IDIaHKTOHA B 03. JIpHCBATHI U €€ CBsI3b ¢ TPO(PHUIECKUMH yC-
JOBUSIMH. /Junamuxa 300yerno308, Ilpobn. oxpansl u pay. ucnonws. scusom. mupa beno-
pyccuu, Munck: 71 —72.

Cupenxo JI.A., Kupnenko F0.A., Jlykuna JL.®., KoBanenko O.B., 1976. O
TOKCHYHOCTH CHHE3EJICHBIX BOIOPOCIeH — BO30ymUTeNel «IBEeTEeHUs» BOIBL [ udpoo.
orcypH., 12 (4): 22 -28.

CxonuoB B.I'., Kpynennukona T.B., 1982. Ponp pei6-mumankrodaros B hopmu-
POBaHUU CTPYKTYPHI INIAHKTOHHOTO coolIecTBa o3epa. Jxonozus, 5: 41 — 46.

Cymensi JL.M., 1959. O norpeOineHnH TUIAHKTOHHBIX BOJOPOCIEH 300IIaHKTO-
HOM. Tp. mamou Hayunou KOH@. NO U3yYeHuio GHympeHHux 6odoemos Ilpubanmuxu,
Munck: 32 - 37.

®enopoB B ., 'mabmanos T.I'., 1980. Oxonorus. M.: 1-464.

Ahlgren G., Lundstedt L., Brett M., Forsberg C., 1990. Lipid composition and
food quality of some freshwater phytoplankton for cladoceran zooplankters. J. Plankton
Res., 12 (4): 809 — 818.

Allen Y.C., De Stasio B.T., Ramcharan C.W., 1993. Individual and population
level consequences of an algal epibiont on Daphnia. Limnol. and Oceanogr., 38 (3): 92 —
601.

Arnold D.E., 1971. Ingestion, assimilation, survival and reproduction by Daphnia
pulex fed seven species of blue-green algae. Limnol. and Oceanogr., 16 (6): 906 — 920.

Brooks J.L., Dodson S.L., 1965. Predation, body size, and composition of plank-
ton. Science, 150 (692) 28 — 35.

Burns C.W., Gilbert J.J., 1986. Direct observations of the mechanisms of inter-
ference between Daphnia and Keratella cochlearis. Limnol. and Oceanogr., 1 (4): 859 —
866.

Chiavelli D.A., Mills E.L., Threlkeld S.T., 1993. Host preference, seasonality,
and community interactions of zooplankton epibionts. Limnol. and Oceanogr., 38 (3): 574
—583.

Dawidowicz P., 1990a. The effect of Daphnia on filament length of blue-green
algae. Hydrobiologia, 191: 265 — 268.

Dawidowicz P., 1990b. Effectiveness of phytoplankton control by large-bodied
and small-bodied zooplankton. Hydrobiologia, 200 — 201: 43 — 47.

De Bernardi R., 1981. Biotic interactions in freshwater and effects on community
structure. Bull. Zool., 48: 353 — 371.

De Bernardi R., Giussani G., 1990. Are blue-green algae a suitable food for zoo-
plankton? An overview. Hydrobiologia, 200 —201: 29 —41.

DeMott W.R., Kerfoot W.C., 1982. Competition among cladocerans: nature of
the interaction between Bosmina and Daphnia. Ecology, 63 (6): 1949 — 1966.

Edmondson W.T., 1985. Reciprocal changes in abundance of Diaptomus and
Daphnia in Lake Washington. Arch. Hydrobiol. Beih. Ergebn. Limnol., 21: 475 — 481.

29



JessitkoB B.U. HoBast cxema OMOTHYECKUX OTHOIICHHH. ..

Fedorenko A.Y., 1975. Instar and species-specific diets in two species of
Chaoborus. Limnol. and Oceanogr., 20 (2): 238 — 249.

Gilbert J.J., 1988a. Suppression of rotifer populations by Daphnia: A review of
the evidence, the mechanisms, and the effects on zooplankton community structure. Lim-
nol. and Oceanogr., 33 (6, 1): 1286 — 1303.

Gilbert J.J., 1988b. Susceptibilities of ten rotifer species to interference from
Daphnia pulex. Ecology, 69 (6): 1826 — 1838.

Gilbert J.J., 1989. The effect of Daphnia interference on a natural rotifer and cili-
ate community: short-term bottle experiments. Limnol. and Oceanogr., 34, (3): 606 — 617.

Gilbert J.J., 1990. Differential effects of Anabaena affinis on cladocerans and
rotifers: mechanisms and implications. Ecology, 71 (5): 1727 — 1740.

Gilbert J.J., Stemberger R.S., 1985. Control of Keratella populations by interfer-
ence competition from Daphnia. Limnol. and Oceanogr., 30 (1) 180 — 188.

Gliwicz Z.M., 1990. Why do cladocerans fail to control algal blooms. Hydrobiolo-
gia, 200—201: 83 — 97.

Gliwicz Z.M., Siedlar E., 1980. Food size limitation and algae interfering with
food collection in Daphnia. Arch. Hydrobiol., 88 (2): 155 —177.

Gliwicz Z.M., Lampert W., 1994. Clutch-size variability in Daphnia: Body-size
related effects of egg predation by cyclopoid copepods. Limnol. and Oceanogr., 39 (3):
479 —485.

Goulden C.E., Henry L.L., Tessier A.J., 1982. Body size, energy reserves, and
competitive ability in three species of Cladocera. Ecology, 63 (6): 1780 — 1789.

Grossnickle N.E., 1982. Feeding habits of Mysis relicta: an overview. Hydrobi-
ologia, 93 (1 -2): 101 — 107.

Hall D.J., 1964. An experimental approach to the dynamics of a natural population
of Daphnia galeata mendotae. Ecology, 45 (1): 94 —112.

Hanson M.A., Butler M.G., 1990. Early responses of plankton and turbidity to
biomanipulation in a shallow prairie lake. Hydrobiologia, 200 — 201: 317 — 327.

Hebert P.D.N., Loaring J.M., 1980. Sclective predation and the species composi-
tion of arctic ponds. Can. J. Zool., 58 (3): 422 — 426.

Holker F., Haertel S., Steiner S., Mehner T., 2002. Effects of piscivore-mediated
habitat use on growth, diet and zooplankton consumption of roach: An individual-based
modeling approach. Freshwater Biol., 47 (12): 2345 — 2358.

Hurlbert S.H., Mulla M.S., 1981. Impacts of mosquitofish (Gambusia affinis)
predation on plankton communities. Hydrobiologia, 83: 125 — 151.

Johannsson O.E., Leggett M.F., Rudstam L.G., Servos M.R., Mohammadian
M.A., Gal G., Dermott R.M., Hesslein R.H., 2001. Diet of Mysis relicta in Lake Ontario
as revealed by stable isotope and gut content analysis. Can. J. Fish. and Aquat. Sci., 58
(10): 1975 — 1986.

Karabin A., 1974. Studies on the predatory role of the cladoceran, Lepfodora
kindtii (Focke), in secondary production of two lakes with different trophy. Ekol. pol., 22
(2): 295 - 310.

Kerfoot W.C., 1987. Cascading effects and indirect pathways. Predation: direct
and indirect impacts on aquatic communities, ed. by W.C. Kerfoot and A. Sih, Hanover,
London: 57 — 70.

Kerfoot W.C., DeMott W.R., 1980. Foundations for evaluating community inter-
actions: the use of enclosures to investigate the coexistence of Daphnia and Bosmina.
Evolution and ecology of zooplankton communities, ed. by W.C. Kerfoot and A. Sih,
Hanover, New Hampshire: 725 — 741.

Krylov P.1., Arbaciauskas K., 1994. Are invertebrate predators capable to control
populations of large herbivorous? Contribution of Chaoborus to the mortality of Daphnia
in a small fishless lake. Russ. J. Aquat. Ecol., 3 (1): 1 —13.

Langeland A., 1981. Decreased zooplankton density in two Norwegian lakes
caused by predation of recently introduced Mysis relicta. Ibid, 21 (2): 926 — 937.

Lasenby D.C., Langford R.R., 1973. Feeding and assimilation of Mysis relicta.
Limnol. and Oceanogr., 18 (2): 280 — 285.

30



Tethys Aqua Zoological Research 111 2007

Luecke C., Vanni M.J., Magnuson J.J., Kitschell J.F., Jacobson P.T., 1990.
Seasonal regulation of Daphnia populations by planktivorous fish: Implications for the
spring clear-water phase. Limnol. and Oceanogr., 35 (8): 1718 — 1733.

Lynch M., 1978. Complex interactions between natural coexploiters — Daphnia
and Ceriodaphnia. Ecology, 59 (3): 552 — 564.

Lynch M., 1979. Predation, competition, and zooplankton community structure:
An experimental study. Limnol. and Oceanogr., 24, (2): 253 — 272.

Maclsaac H.J., Gilbert J.J., 1989. Competition between rotifers and cladocerans
of different body size. Oecologia, 81 (3): 295 — 301.

Moore M.V., 1988. Differential use of food resources by the instars of Chaoborus
punctipennis. Freshwater Biol., 19 (2): 249 — 268.

Morgan M.D., Goldman C.R., Richards R.C., 1981. Impact of introduced popu-
lation of Mysis relicta on zooplankton in oligotrophic subalpine lakes. Verh. Intern. Ver.
theor. und angew. Limnol., (21): 339 — 345.

Murtaught P.A., 1981. Selective predation by Neomysis mercedis in Lake Wash-
ington. Limnol. and Oceanogr., 26 (3): 445 — 453.

Neill W.E., 1981. Impact of Chaoborus predation upon the structure and dynamics
of a crustacean zooplankton community. Oecologia, 48 (2): 164 —177.

Neill W.E., 1984. Regulation of rotifer densities by crustacean zooplankton in an
oligotrophic montane lake in British Columbia. Oecologia, 61 (2): 175 — 181.

Neill W.E., 1985. The effects of herbivore competition upon the dynamics of
Chaoborus predation. Arch. Hydrobiol. Beih. Ergebn. Limnol., (21): 483—491.

Nero R.W., Sprules G.W., 1986. Zooplankton species abundance and biomass in
relation to occurrence of Mysis relicta (Malacostraca: Mysidacea). Can. J. Fish. and
Aquat. Sci., 43 (2): 420-434.

O’Brien W.J., 2001. Long-term impact of an invertebrate predator, Heterocope
septentrionalis, on an arctic pond zooplankton community. Freshwater Biol., 46 (1):
39-45.

Orcutt J.D., 1985. Food level effects on the competitive interactions of two co-
occurring cladoceran zooplankton: Diaphanosoma brachyurum and Daphnia ambigua.
Arch. Hydrobiol. Beih. Ergebn. Limnol., 21: 465 — 473.

Pace ML.L., Porter K.G., Feig Y.S., 1983. Species- and age-specific differences in
bacterial resource utilization by two co-occurring cladocerans. Ecology 64 (5): 1145 —
1156.

Peterson B.J., Hobbie J.E., Haney J.F., 1978. Daphnia grazing on natural bacte-
ria. Ibid, 23 (5): 1039 — 1044.

Porter K.G., 1975. Viable gut passage of gelatinous green algae ingested by
Daphnia. Verh. Intern. Ver. theor. und angew. Limnol., 19 (4): 2840 — 2850.

Porter K.G., Orcutt J.D., 1980. Nutritional adequacy, manageability, and toxicity
as factors that determine the food quality of green and blue-green algae for Daphnia. Evo-
lution and ecology of zooplankton communities, ed. W.C. Kerfoot, Hanover, New Hamp-
shire: 268 — 281.

Romanovsky Y.E., Feniova LY., 1985. Competition among Cladocera: Effect of
different levels of food supply. Oikos, 44: 243 —252.

Rudstam L.G., Lathrop R.C., Carpenter S.R., 1993. The rise and fall of a domi-
nant planktivore: direct and indirect effects on zooplankton. Ecology, 74 (2): 303 — 319.

Sanders R.W., Porter K.G., Bennett S.J., DeBiase A.E., 1989. Seasonal patterns
of bacterivory by flagellates, ciliates, rotifers, and cladocerans in a freshwater planktonic
community. Limnol. and Oceanogr., 34 (4): 673 — 687.

Sanni S., Waervagen S.B., 1990. Oligotrophication as a result of planktivorous
fish removed with rotenone in the small, eutrophic lake Mosvatn, Norway. Hydrobiologia,
200-201: 263 — 274.

Schwartz S.S., Cameron G.N., 1993. How do parasites cost their hosts? Prelimi-
nary answers from trematodes and Daphnia obtusa. Limnol. and Oceanogr., 38 (3): 602 —
612.

31



JessitkoB B.U. HoBast cxema OMOTHYECKUX OTHOIICHHH. ..

Smith D.W., Cooper S.D., 1982. Competition among Cladocera. Ecology, 63 (4):
1004-1015.

Sommer U., Gliwicz Z.M., Lampert W., Duncan A., 1986. The PEG-model of
seasonal succession of planktonic events in fresh water. Archiv fur Hydrobiologie, 106:
433-471.

Soto D., 1985. Experimental evaluation of copepod interactions. Intern. Verein. fur
Theor. und Angew. Limnol., Verhandlungen, 22: 3199-3204.

Van Donk E., Grimm M.P., Gulati R.D., Heuts P.G., de Kloet W.A., van Liere
L., 1990. First attempt to apply whole-lake food-web manipulation on a large scale in the
Netherlands. Hydrobiologia, 200 — 201: 291 — 301.

Vanni M.J., 1986. Competition in zooplankton communities: Suppression of small
species by Daphnia pulex. Limnol. and Oceanogr., 31 (5): 1039 — 1056.

Vanni M.J., 1988. Freshwater zooplankton community structure: Introduction of
large invertebrate predators and large herbivores to a small-species community. Can. J.
Fish. and Aquat. Sci., 45 (10): 1758 — 1770.

Vanni M.J., Temte J., 1990. Seasonal patterns of grazing and nutrient limitation
of phytoplankton in a eutrophic lake. Limnol. and Oceanogr., 35 (3): 697 — 709.

Willey R.L., Cantrell P.A., Threlkeld S.T., 1990. Epibiotic euglenoid flagellates
increase the susceptibility of some zooplankton to fish predation. Limnol. and Oceanogr.,
35 (4): 952 - 959.

Williamson C.E., Butler N.M., 1986. Predation on rotifers by the suspension-
feeding calanoid copepod Diaptomus pallidus. Limnol. and Oceanogr., 31 (2): 393—402.

Wright J.C., 1965. The population dynamics and production of Daphnia in
Canyon Ferry reservoir, Montana. Limnol. and Oceanogr., 10 (4): 583-590.

Summary

Vladimir 1. Devyatkov. A new scheme of biotic interactions (by the example of
freshwater communities)

Altai Branch of Research-and-Production Center of Fishery,
Ust-Kamenogorsk, Kazakhstan

A new scheme of biotic interactions is presented using freshwater communities as an
example. The scheme is based on classification of biotic connections by Haskel -
Burkholder - Odum. Neutralism, a widely recognized type of interaction, is not in-
cluded in the scheme. According to the new scheme all types of biotic interactions have
similar importance in the community. Population abundance is controlled not only
"from above" (impact of predators; upside-down-control) or "from below" (food limita-
tion; bottom-up control) but also "from the left" (fluctuating abundance of competitors)
and "from the right" (fluctuating abundance of mutualists), as well as from any other
direction. The new concepts antiamensal and anticommensal are introduced in addition
to generally accepted concepts like predator (exploiter), prey, competitor, amensal,
commensal, and mutualist. Amensals have the most negative impact on population
abundance, while commensals exert the most favourable influence on it.
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OcenHmnii Makp03000eHTOC AJTaK0JIb-CacChbIKKOJIbCKON
CHCTEMBI 03ep

Jlonatun O.E., MarmypatoB C.A., AkGepauna I'.2K., bepezopuxos H.H.

HHcmumym 3o0o0.Jji02uu, AJZMLZWIbl, Kazaxcman

CocrosHuE IPUIOHHOIO COOOIIECTBA )KUBOTHBIX — OIMH U3 BaXKHBIX KPUTEPHUEB,
OIpENEIAIOINX OUONPOAYKTUBHOCTh BOAOEMA. 3000€HTOC UIPAET BAaXHYIO pOjb B
mporeccax OMOJOTMYECKOM OYUCTKA BOJBI M IEpepadOTKe OpPraHUYECKHX BEIECTB
JIOHHBIX OTJIOKEHUH; B TpaHC(HOPMAIMH NEPBUYHOIN OHONIPOAYKIIMH B KOPMOBYIO 0azy
JUTA PbIO M BOJIOTIIABAIOIINX MTHILI.

HccnenoBanus runpodayHsl AakoiabCKUX 03€p IpojospkatoTesa 6osee 50 Jer,
OJTHAKO OHU HE HOCHJIM CUCTEMAaTHYECKOTO XapaKTepa i OBUTN HaIpaBJICHBI IIPEHMYIIIC-
CTBEHHO Ha M3y4eHHE KOpPMOBOI 0a3bl prid (AnekceeBa, 1986, JlormHoBCckmX, 1965,
1968, 1974, Jlorunosckux, Jrocenranues, 1972, Jlorunosckux, CrpenpHEKOB, 1970,
Manunogckasi, 1959, CrpenbHukoB, 1974). Uncno BBISBICHHBIX BHUJOB BapbHpPYeT B
LIMPOKUX Ipefesax M 3aBUCUT OT 00beMa U Ce30HHOCTU HccienoBaHui. IloapoOHsbIii
aHalIN3 JINTEpaTypHBIX U COOCTBEHHBIX JAaHHBIX IO OeHTO(ayHe AJAKOJIBCKUX 03ep
npusonutcs B pabote 10.B. Dnosoii (2004). B menom, 6eHTOC ANakois H3y4eH 3HAYH-
TEJIbHO cllabee, YeM IUIAHKTOH U uXTHO(hayHa.

Lenbio paboThI O pazieny ABIAICS cOOp JOMOIHUTENBHBIX JAHHBIX O BUIOBOM
pa3sHoOOpa3uu U COCTOSHUM COOOIIECTBA TOHHBIX OPIaHU3MOB B BOJOEMax AJaKOJIb-
CacbIKKOJILCKON CUCTEMBI 03€p.

MeToanl ucciea0BaHui

B cenTsa6pe 2004 r. ObUTO MPOBEIEHO THIPOOHONIOTUYecKoe 00CIeIOBaHNE BO-
noeMoB Anakoib-CachIKKOIBCKOW CHUCTEMBI 03€p MO ceTke 23 THAPOOHOIOTHYECKUX
CTaHIIMW, OXBaThIBalOIIeH paznuyuHble OnoTornbl. COOp MaTepuana OCYIIECTBISLITH C
nomotpio tHouepnatens [lerepcena. CoOpaHHBII TPyHT pOMbIBaiK uepe3 cuto N 23.
Opraausmsel pukcupoBamu 4% GopmannHoM. Ha OTIeNbHBIX CTAHIMSX ISl YTOYHEHHS
BUZOBOTO pa3HO0Opa3Hs MPOBOAMICS cOOp KaueCTBEHHBIX PO IMyTeM MHOTOKPATHOTO
0TOOpa KPYIHBIX THAPOOUOHTOB HA MEITKOBOIBAX.

Martepuai o0pabarbIBaJICs yTEM MUKPOKOMTUPOBAHUS TIPOO C MpernapupoBaHH-
€M OTHEeNbHBIX 0co0ell B Ja0OpaTOPHBIX YCIOBHUAX IO OOUICTIPUHATHIM METOJIUKaM
(Bumbanesckas, 1972; ITankparoBa, 1972, Murpomnonbckuii, Mopayxaii-bonToBckoH,
1975, ®unorenosa H.II., 1976, Onpenenutens..., 1977, Metoanueckne peKoMeHIa-
nuu..., 1984), npu 3TOM ONpeeisiiii BUJOBON COCTaB, YUCICHHOCTh U OMOMACCY KH-
BOTHBIX B mipoOe. [lepen B3BemIMBaHMEM >KMBOTHBIX BBICYIIMBAIN 0 IMPEKpPAIICHUS
MosiBJIeHUs1 Ha Oymare MOKpBIX TsiTeH. [loMmumo nabopaTtopHOil 00pabOTKH KOJTHYECT-
BEHHBIX MPOO, MPOBEICH TAK)KE aHAJIN3 KAaueCTBEHHBIX COOPOB IS OLIEHKH OMOpa3HO-
00pa3ust 6eCrIO3BOHOYHBIX KHBOTHBIX Ha MEIIKOBOJHBIX MPHOPEHKHBIX YIaCTKaxX 00cie-
JIOBaHHBIX BOJI0EMOB. [IycThie MPOOBI B CBOJIHBIC TAOIHIIBI HE BKIIIOYAUCH.
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PesysbTathl

B Bomoemax Anakoib-CachIKKOIBCKOW CHCTEMBI 03€p OBLIO BBIJIEICHO 5 TPYIII
MaKpo3000eHTOCca, HE COBNAJAIONINX II0 TAKCOHOMHYECKOMY CTaTyCy, HO HamOoiee
Ba)XKHBIX C TOUKH 3pEHUS aHaIn3a OEHTO(ayHbI:

YepBu (Vermes), npencrabineHHble omuroxeramu (Tubificidae) m nusBramu
(Hirudinea).

MoaniocKH, TpeACTaBICHHbIE YeThIpbMs Buaamu OproxoHorux (Gastropoda) u
OJTHUM — JIByCTBOpYAaThIX (Bivalvia).

Pakoo0pa3nblie, npencrasiennbie [sopoda, Ostracoda u Amphipoda.

Hacekompbie (Insecta), mpeacTaBICHHBIC CEMBIO OTPSIIAMH.

Xuponomuabl (Chironomidae). DT ABYKpbUIbIE HACEKOMBIE OBUTH BBIJEICHBI B
OTJETbHYIO IPYIINY, TAK KaK OHH COCTABHIIM OCHOBY BHIOBOT'O pa3HO0Opasus OeH-
TOo(ayHbl Ha OOJILIIMHCTBE 00CIEAOBAHHBIX THAPOOUOIOTMUECKUX CTAHIIUH.

buopaznooOpasue BBISBICHHBIX MTPEICTABUTEICH MAaKPO3000CHTOCA U UX XapaK-
TEPUCTUKHU TPUBEICHKI B Tadiuie 1. B neixom B mpobax rpyHTa Obu1o 0OHapykeHO 52
TakcoHa Oecro3BOHOUHKIX. Hanbomnee O6orato npencraBieHbl Hacekomble - okojo 70 %
BCET0 BUIOBOTO pa3zHo00pasus. TOIBKO OHO CEMEHCTBO XMPOHOMHU MIpeCTaBIeHo 17
TaKCOHaMM, cocTaBisasd oT 33 10 92 % uwmcnenHoctd u oT 18 mo 82 % OGmomacchl Ha
cranumax. OcranbHble HacekoMble (21 TakcoH U3 7 OTPAAOB) XapaKTEpU30BAIUCh HU3-
KOH YHUCIIEHHOCTBIO M MaJIOM paclpoCTpaHEHHOCThIO. MOJUIIOCKH, PakooOpa3Hble U
YepBU NPECTABICHBI ISITHIO, IIECTHIO U TPEMsI TAKCOHAMHU COOTBETCTBEHHO.

CambIMH paclpOCTpaHEHHBIMU MpeNCcTaBUTeNsIMH OeHTo(dayHb! sBusaaucy Glip-
totendipes gripecoveni (oHU BcTpedanuch B 32% ot obmiero yucna mnpo0), Stictochi-
ronomus histrio u Chironomus plumosus (B 26% npo0 kaxelit). Cpean Ipyrux Hace-
KOMBIX Yallle APYTUX OTMEUYEHBI JIMIYMHKH MOKpEIoB Sphaeromiini, IMaro >KyKoB CeM.
Curculionidae, BoxHbIe KJIONBI poaa Sigara, nonenku Caenis horaria, THYUHKA CTpe-
ko3 Ischura pumilio (10-16%). 3a uWCKIIIOYCHHEM XHPOHOMH]I, MHOTHE HACEKOMBIC
BCTPEYAIKCh JIUIIb Ha METKOBOAHBIX Y4acTKax, HO OTCYTCTBOBAJIM B IPYTux mpobax.
HauOonee pacnpocTpaHeHHBIMH MOJIIFOCKAMH SIBJISIFOTCS NIPYNOBUKM Limnaea stag-
nalis. Omuroxetsl poga Tubifex Bcrpedanuch Ha 21% rHapOOHUOTOrHIECKUX CTAHITUH 1
OTMEYEHBI Ha OOJBIIMHCTBE 00CIEIOBAaHHBIX 03€P.

[To wacTtoTe BcTpewaeMOCTH cpelny depBed mpeobiaganu TyOoupummas (0KoJo
17% oOmieil YMCIeHHOCTH), CPEAN MOJUTIOCKOB — MPYAOBHKH, CpEIU paKooOpa3HBIX —
raMMapychl, Cpeld HaCeKOMBIX — XupoHoMuasl. Ch. g. plumosus, P. scalaenum, St. g.
histrio cocraBism 12—18% o01ieid YNCIIEHHOCTH KaX/Iblii. BOMbIIMHCTBO OOHAPYKEH-
HBIX BHUJIOB OTHOCHUTCS K IIMPOKO PaclpOCTPaHEHHBIM MNajeapKTU4ecKuM, Juib Ch.
behningi siBisiercs sunemMuKkoM OacceitHoB Aparna u banxama. DTOT BHUI SBISIETCS OJ-
HUM U3 HauOoJIee COJICYCTONYMBBIX CPEIH XUPOHOMHI.

B nepuon nccnenoBanuii 2004 1. B mieoM IS A€TBTOBBIX BOJAOEMOB p. TeHTek,
OBIJIO BBISBICHO 25 TAKCOHOB MaKpo3000EHTOCA, HA 03. ATakoib -19, Ha o3epax Cachl-
koip U Komkapkons — 1mo 7, Ha 03. Ysusl — 16 TakcoHOB. B cBsI3u cO 3HAUUTEIHHBIM
OMOTONUYECKUM pazHOOOpa3ueM MecT cOopa MaTepHajia U pasIMyueM THAPOXUMUYE-
CKUX XapaKTEepPUCTHK pa3HBIX 03ep ObUIO TPYIHO BBIAECTUTH BUABI, Mpeoliamaroniue
IIOBCEMECTHO.
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Taéauna 1

O0mme XapaKTePUCTUKH TOHHBIX M MPUAOHHBIX 0€CMO3BOHOYHBIX AJIAKO0JIb-
CachbIKKOJILCKOM cHCTeMBI 03ep.

TaKCOHBI S N E D

VERMES
HIRUDINEA
Glossiphoniidae ad 2,3 0,007 10,5
OLIGOCHETA
Tubificidae ad, jv 52,1 0,169 21,1
Limnatrilus sp. ad 9,1 0,029 5,3
CRUSTACEA
CLADOCERA
Daphniidae ad 23 0,007 53
ISOPODA
Aselus sp. ad 2,3 0,007 10,5
AMPHIPODA
Gammarus lacustris Sars ad 2,3 0,007 10,5
OSTRACODA ad 10,5
MOLLUSCA

Bivalvia
Sphaerium corneum L. ad 4,5 0,015 10,5

Gastropoda
Anisus acronicus Fer ad 4,5 0,015 10,5
Acroloxus locustris L. ad 2,3 0,007 5,3
Lymnaea stagnatais L ad 2,3 0,007 21,1
Lymnaea auricularia L ad 5,3
INSECTA

Diptera

Sphaeromiini Irv 6,8 0,022 5,3
Sphaeromiini pictus Meigen lrv 20,4 0,066 15,8
Chironomidae
Camptochironomus tentans Fabricius Irv 2,3 0,007 53
Chironominus behningi Goetgh. lrv 11,3 0,037 10,5
Chironominus dorsalis Meigen Irv 4.5 0,015 21,1
Chironominus piger Strenzke Irv 53
Chironomus g. plumosus L. Irv 40,7 0,132 26,3
Cladotanytarsus g. mancus Wulker lrv 2,3 0,007 53
Corynoaneura sp. Irv 4.5 0,015 5,3
Cryptochironomus g. defectus Kieffer Irv 11,3 0,037 15,8
Glyptotendipes gripecoveni Kieffer lrv 4,5 0,015 31,6
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[Ipoxonxenue Tadaunsl 1

TaKCOHBI S N E D
Parachironomus vitiosus Goet. Irv 2.3 0,007 10,5
Polypedilum scalaenum Schaen. Irv 36,2 0,117 21,1
Stictochironomus g. histrio Fabricius Irv 54,7 0,177 26,3
Stictochironomus sp. Irv 4.5 0,015 53
Procladius g. ferrugineus Kieffer Irv 2,3 0,007 5,3
Psectrocladius g. psilopterus Kieffer Irv 2,3 0,007 5,3
Cricotopus g. silvestris Fabricius Irv 10,5
Syndiamesa gr. nivosa Goet. Irv 2.3 0,007 53

Odonata
Zygoptera
Ischura pumilio Charpentier nph 10,5
Erythromma charpentier Hanis. nph 2,3 0,007 5,3
Coenagrion vernale Hagen nph 10,5
Anisoptera
Cordulia aeneaturfosa Fiest. nph 5,3
Coleoptera
Chrysomelidae im 10,5
Helodidae im 5,3
Curculionidae im 15,8
Ephemeroptera
Ephemeroptera juv. nph 53
Cloen simile Eaton nph 53
Caenis horaria L. nph 6,8 0,022 10,5
Plecoptera
Perlodes sp. nph 53
Trichoptera Irv 2,3 0,007 5,3
Heteroptera
Sigara distincta ? Fieber ad 26,3
Ilyocoris cimicoides L. ad 5,3
Micronecta sp. nph 5,3

Mpumeyanusi: S — craauu pasButus (jv - HenosoBo3pensie, ad — monoBo3pensie, nph -
paHHKE CTAJNH PA3BUTHS HACEKOMBIX C HEIIOJHBIM MPEBPALICHHEM, lrv - INYMHKH HACCKOMBIX,
im MMaro HaCeKOMBIX C MOJHBIM IMpeBpaimieHueM). N — cpefiHsis YuCIeHHOCTh (3k3./M? ), E —
JIOJIsE 0cO0e TaHHOTO TaKCOHA B 00MIel YuciIeHHOCTH OeHTohayHbl, D — pacnpocTpaHeHHOCTb
(% cOopoB, B KOTOPEIX 00HAPY>KEHBI 0COOH JAHHOTO TAKCOHA, C YYETOM KaUeCTBEHHBIX IPO0)

Pacripenenenne BumoB mo o3epaM OBLIO HepaBHOMEpHBIM. BumoBoii cocras oT-
KPHITBIX 4acTeil o3ep Anakonb u CachIKolb CpaBHUTENLHO OefleH, o Omopa3zHooOpa-
3MI0 BBIICJAIOTCS JIMIIb MX OTICIbHBIE MEITKOBOJHbBIC YUacTKH. [t OTKPBITHIX y4acT-
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KOB 03. Anakoib xapaktepHsl Ch. behningi, P. scalaenum, St. g. histrio. Ha 3anamHpIx
ydacTkax ozepa Anakoib (3. 3asubst ['y0a, 3. Kaparyma, okpectHocTH 0. UyOapTioOek),
BBIBJIICHHOE OHMOpa3HOOOpa3re OSHTHYECKUX OPraHM3MOB B OCCHHUI IEPUO] CPABHU-
TEJFHO HEBEIIMKO, OJTHAKO OHU He JyOnupyroT OeHTOo(ayHy AEIbTOBBIX BOJOSMOB. B
03. Anakoib HaOJIOOAaTIOCh CYHNICCTBEHHOE OTIMYHE 3aCEICHHOCTH HJIOB U IIIHCTO-
MeCYaHbIX TPYHTOB. B mepBeix mpeobnamanu xuponomunsl Ch. beningi u
Cryptochironomus defectus (o 60 5k3./M2.), BO BTOpBIX — St. g. histrio. O0muMu Jist
000MX THIOB YYaCTKOB OBUIH JIHIIbF HECKONBKO BUAOB. Ha 03. Cachlkoip darie Bcero
Berpeuaiics P. scalaenum, Ha 03. Ysinsl — Ch. g. plumosus. JIyis TOCTOBEPHOTO CYKe-
HUS 0 OnopazHooOpa3muy o3epa Kamrkapkoias He0OXOMMEBI TOTIOTHUTENEHEIC JaHHEIE.

Jenpra p. TeHTek XapakTepu3yeTcss OTHOCHUTENBFHO BBICOKHM OHOpa3HOOOpasm-
€M 1 HepaBHOMEPHBIM paclipe/iefieHneM OnoMacchl 110 yyactkam. B mpo0ax yare Bce-
ro Bcrpeuasuck Ch. g. plumosus, Sphaeromiini pictus, Gammarus lacustris. Ha npu-
OpeXHBIX Y4acTKaX YacTO BCTPEYAINUCh MOJUTIOCKH U T€TepPOOHMOHTHBIC HAaCEKOMBIE:
MOJICHKH, CTPEKO3bl, pyueiHHuKH. [10 KoMIUIeKCy moka3zareneil — o0IIeMy YHCITy BHIIOB,
CTPYKTYpe COOOIIECTBA, OTCYTCTBHIO SPKO BBIPAXKEHHBIX JIHJIEPOB, HanboJee pa3Hoo0-
Pa3HBIMH 10 COCTaBY OCHTO(AYHBI MPEACTABIAIOTCS JEIbTOBBIC BOZOSMBI p. TeHTeK,
KOTOpPBIE MOTYT CIIy>KUTh pe3epBaTOM COXPaHEHHMs psaa BHIOB IS Oojee HeOIaromo-
JYYHBIX YYaCTKOB (OTKPBITHIE 30HBI 03€p, HauOojIee MUHEpaIn30BaHHBIC YacTH BOJO-
€MOB).

Pacnpenenenne opraHu3MoB 10 BoJoeMaM OBUIO HEpPaBHOMEPHBIM KaK IO YHC-
JIEHHOCTH, TaK ¥ 1o 6uomacce (Tabia. 2-6). UucieHHOCTh OEHTUYECKHX OpTraHM3MOB Ha
oburaeMbIX ygacTkax koiebarack oT 172 no 3096 sk3eMIuIpoB B IepecyeTe Ha KBaJ-
paTHbBIA MeTp. MUHUMaNbHasl CpefHssl YUCICHHOCTh 3aperHCTPHUPOBAaHa Ha 03. Y sUIbI
(387 ak3/ M?), camast BeicoKasi — Ha 03. Anakoub (1151 2x3./ M?), ipu npeodnananuu St.
g. histrio B Takux cOopax. UMCIeHHOCTh OSHTUYECKUX OPraHU3MOB Ha JIPYTHX BOO-
eMax koseOanach oT 419 no 774 sk3./ M2,

Tabauna 2

KosnuecTBeHHOE pPa3BUTHE OCHOBHBIX I'PYIIIT MaKpOSOOﬁeHTOCﬁ B BOoJloeMax
AJIaK0JIbCKal cCUCTeMbl — JI€JIbTOBbIE o3epa " 1mJjaecCbl p.TeHTeK.

TAKCOHAL Taﬁ%@% B YUCIICHHOCTh omomacca

oK3./M> | %% | MI/m> %%
VERMES 2 21,5 5,0 1956,5 29,8
CRUSTACEA 2 21,5 5,0 1795.3 27,3
B Ttom uucne: Gammarus lacustris 10,8 2,5 1784,5 27,2
MOLLUSCA 3 10,8 2,5 387.,0 5,9
INSECTA (6e3 xupoHOMH) 11 129,0 | 30,0 | 1042,8 15,9
B Tom uucne: Sphaeromiini pictus 86,0 20,0 612,8 9,3
Chironomidae 7 2473 | 57,5 | 1386,8 21,1
B Tom uncne: Chironomus g. plumosus 139,8 | 32,5 | 1247,0 19,0

BCEI'O 25 419,25 4633,3

MunnMansHas 6uomacca (okoio 0,8 r/mM2) oTMedeHa Ha 03. Ajakonb. Ha nBa
KpYIHBIX Buaa xupoHomun Ch. behningi, P. scalaenum, coctaBmusromux Menee 17 %
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YHUCJIIEHHOCTH, IPUXOJUTCSA OKOJIO ITOJIOBUHBI 6I/IOMaCCI>I, B TO BPEMs KaK Ha npe06na—
JaroIIero 1Mo YuCJICHHOCTH St. 8. histrio MNPUXOAUTCS JINIIb OKOJIO YECTBECPTHU OHMOMAacCCHI.

Ta6auna 3
KosinyecTBeHHOE pa3BUTHE OCHOBHBIX IPYII MaKP03000€HTOCAa B 03epax AJIaK0JIbCKAaii
CHCTEMBI — 03. AJIaK0JIb.

YUCIIO YUCJIICHHOCTH ouomacca
TARCOTEH TaKCOHOB | 53 /M2 | %% | mr/m? | %%
VERMES 0 0 0 0 0
CRUSTACEA 0 0 0 0 0
MOLLUSCA 0 0 0 0 0
INSECTA (6e3 xupoHOMuI) 11 95,8 8,3 137,6 17,4
Chironomidae 8 1055,3 91,7 651,6 82,6
B ToMm uucne:
Chironominus behningi 143 12,4 354,8 44,9
BCEI'O 19 1151,1 789,2

Ha 03. Cacbikosb 6nomacca coctasisuia okoto 1,9 r/m2., u3 Hux 43 % 6uomacchl
COCTaBIISUIA XUPOHOMUABI P. scalaenum, a 16 % - tyoudunuapl.. MakcumanbHas Ono-
Macca — okono 8,4 r/M% - Obuta B o3epe Kamkapkons. 76 % Ouomacchl coCTaBIIsIIN
MOJUTIOCKH, 14 % - xuponomuznsl Ch. g. plumosus. 1o YuCIEHHOCTH NpeoOIafany Ty-
ondumuns - 44 %. Ha o3epe Ysu1bl U B AeNBTOBBIX 03epax pekn TeHTek Omomacca O6eH-
Toca coctasisuia 3,8 — 4,6 r/mM2. Ha o3epe Yl 0CHOBY OMOMAacChl COCTABIISLITH MOJLTIO-
cku Anisus acronicus — oxkono 60 %, ouomacca Ch. g. plumosus coctasisina 21 %. B
JIeNbTOBBIX O3€pax M Iiecax peku TeHTeK YMCIEHHOCTh XupoHoMuz nocturana 60 %
IIPY HEBBICOKOM YMCIIEHHOCTH 4epBeil, pakooOpa3HbBIX U MOJUIIOCKOB. Pacnpenenenue
O6uomaccsl 1o TpynnamM O0buto Oosee paBHOMEpHBIM: 38 % - pakooOpasHsie, 8 % - Opro-
XOHOTHE MOJLTIOCKH, 30 % - xupoHOMUAH U 22 % - Ipyrue HaCeKOMEIE.

Ta6auna 4
KosinuecTBeHHOE pa3BUTHE OCHOBHBIX IPYII MaKP03000€eHTOCAa B 03epax AJIaKoJIbCKAaii
cucTeMbl — 03. CachIKO0Ib.

Yucio YUCJIICHHOCTH onomacca
TAaKCOHBbI

TaKCOHOB | 5k3 /M2 %% mr/m? | %%
VERMES 2 322,5 51,7 473 24,7
B toMm gncne: Tubifficidae 236,5 37,9 301 15,7
CRUSTACEA 1 21,5 34 258 13,5
MOLLUSCA 1 21,5 34 193,5 10,1

INSECTA (6e3 xupoHOMu) 0 0 0 0 0
Chironomidae 3 258 41,4 989 51,7
B 1.4.: Polypedilum scalaenum 193,5 31,0 817 42,7

BCET'O 7 623,5 1913,5
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Ta6auua 5
KonauyecTBeHHOE pa3BUTHE OCHOBHBIX IPYI MAKP03000€HTOCA B 03epax AJIaKoJbCKa
CHCTeMbI — 03. YSlIbI.

S THCIIO YHCICHHOCTh Ouomacca

TaKCOHOB | 5x3 /M2 | %% | mr/m? | %%
VERMES 1 129 33,3 129 34
CRUSTACEA 0 0 0,0 0 0,0
MOLLUSCA 3 43 11,1 2279 59,6
B Tom uucne: Anisus acronicus 43 11,1 2279 59,6
INSECTA (6e3 xupoHOMHT) 8 86 22,2 516 13,5
B T.4.: Sphaeromiini pictus 43 11,1 301 7,9
Chironomidae 4 129 33,3 903 23,6
B T1.u.: Chironomus g. plumosus 86 22,2 817 21,3

BCEI'O 16 387 3827
Tabauua 6

KoJsnuyecTtBeHHOE Pa3BUTHE OCHOBHBIX I'PYyIIII MaKpOSOOﬁeHTOCﬁ B 03¢pax Anlakojabckai
CHUCTEMBbI — 03. Kal.l.[KapKOJ'lb.

TAKCOHBI YUCIIO YUCJIICHHOCTbD ouomMacca
TAKCOHOB | 53 /M2 | %% | mr/m® | %%
VERMES 1 344 44,4 473 5,6
B toMm gnucne:Tubifficidae 3440 44,4 473,0 5,6
CRUSTACEA 0 0 0 0 0
MOLLUSCA 3 129 16,7 6364 75,9
B tom uucne: Lymnaea stagnatais 43,0 5,6 3956,0 | 472
INSECTA (6e3 xupoHOMuUI) 0 0 0 0 0
Chironomidae 3 301 38,9 1548 18,5
B Tom uncie:
Chironomus g. plumosus 129,0 16,7 1204,0 14,4
Cryptochironomus g. defectus 129,0 16,7 215,0 2,6
BCETO 7 774 8385

OCoOEHHOCTH pacrpeeneHns MpeacTaBuTeIeld Makpo3000EHTOCa B OCHOBHBIX
MecTax oOHapy>KeHHs MpeJcTaBiIeHbl B Tabnuiax 4, 5. bertodayHa npuOpexHbIX yda-
cTKOB ObLna Oosee Oorarta (34 Takcona), 4em OTKPHITHIX (13 TakcoHOB). CyIiecTBEHHO
OTJIMYANICS M UX BHIOBOMU COCTaB. B 4acTHOCTH, HA OTKPBITHIX y4acTKaX OOHApyKEeHO 8
BUJIOB XHPOHOMHUJI, B TIPHOPEIKHBIX — 7, TIPH 3TOM OOIINMH SIBILSIFOTCS JIAIIE 4 U3 HUX.
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ITo npyruM TakcoHAM HACEKOMBIX HAaOIIOAeTCsl IpyTast KapTHHA: B OTKPBITHIX —
ToNIbKO | BUA, B IpuOpex)HBIX — 21. B mpuOpeHBIX ydacTkax, 0COOEHHO B 3apOCsiX
MaKpO(pHUTOB, MIMPOKO MPECTABICHBI IOBCHIWIBHBIE ()OPMBI TeTEePOONOHTHBIX HACEKO-
MbIX. Tak e, Kak ¥ 4acTh BHJIIOB pPaKOOOpa3HbBIX, HACEKOMBIC Yallle BCTPEUATUCh HA
MEJIKOBOJIHBIX YYaCTKaX B KAYECTBEHHBIX MPOOaX.

Ha npuOpexHpIX y4acTKax BOJOEMOB 3HAYUTEIILHYIO YacTh COOPOB COCTABIISLTH
HETUINYHBIC TPEICTABUTEIN OEHTOCA - CTPEKO3BI, TOJCHKH, KyKH, BOJHBIC KIIOIBI U
JpyTue OpTaHU3MBbI, KOTOPBIE NOMaJaId B JHOUYEPIATENb B 3aPOCIISX PACTUTEIBHOCTH.
KonmdecTBeHHBIE XapaKTEPUCTHKH TAaKHX COOPOB HE PACCUUTHIBATUCH, TOCKOJIBKY OHH
HE aJeKBaTHBI ydeTaM B OTKPBITHIX YAacTSIX BOIZOCMOB H3-3a HECTaOMIBHOW pabOTHI
JTHOYEpIIaTeNs B TPYHTAX, MOKPHITHIX PACTUTENBHOCTBIO, U 3HAUYUTEIBHOW N0 HEeOeH-
THYECKUX OpPraHW3MOB. UHMCIIEHHOCTh OCHTOHTOB Ha OTKPBITHIX YyYacTKax ObLIa He-
CKOJIBKO BBIIIE, YeM B IMPHOPEKHBIX 30HAX, MPESHUMYIIECTBEHHO 32 CYET MEJIKUX BUOB
xupoHomua. CpenHssi OnoMacca Ha THX y4acTKax pasimyaiach Oonee, yeM B 3 pasa
(tabm. 7).

Tabauna 7
Buomacca Mr/M?u 4Mc1eHHOCTH 3K3./ M?0CHOBHBIX IPyNIl MaKpP03000eHTOCa
B NpUOPesKHOI 30He M HA OTKPBITHIX YaCTAX 03ep.

Taxcoms UucneHHoCTh buomacca
oy 116 oy 116

VERMES 123,6 35,8 177,4 1325,8
B tom uucne:
Tubificidae 102,1 134,4
Glossiphoniidae 7,3 1246.7
CRUSTACEA 5,4 32,2 64,5 1503,5
B tom aucne:Gammarus lacustris 7,2 1189,7
MOLLUSCA 21,5 17,2 843,9 765,4
INSECTA (6e3 xupoHOMHT) 15,0 179,2 80,0 10982
Chironomidae 397,1 279,5 820,8 1325,0
B tom uucne:
Chironominus behningi 26,9 96,8
Chironomus g. plumosus 16,1 129,0 150,5 1161,0
Polypedilum scalaenum 86,0 376,3
Stictochironomus g. histrio 198,6 102,1

BCETO 562,6 5439 1986,5 6017,9

IIpumeuanusi: OY — oTkpsbITHIE, [163 - TPUOPEKHBIE YUACTKH

Ha oTKpHITBIX y9acTKax XUPOHOMUJIBI JOMIHHUPOBAIH IO YHCICHHOCTH, B 3 pa3a
OTCTaBaJIM OT HUX YEPBH, YHCICHHOCTh OCTAIBHBIX OPraHW3MOB ObLIA HEBEIHKA, IO
Oromacce mpeoOIagaI XUPOHOMHIBI U MOJUTIOCKU. B mpuOpexxHOW 30HE MO YUCIeH-
HOCTH Tpeodiaaiy HaceKoMble (XUPOHOMUIBI COCTaBIsLTN Okojio 60% W3 HUX), IpU
CPaBHHUTEIBHO PABHOMEPHOM pAaCIpeeieHHH OMOMACCHl MO BBIIEICHHBIM TPyIHaM
O0eHTOHTOB. [IpuMepsl pacmnpesesicHuss OMOMAcChl MU YMCICHHOCTH OCHOBHBIX TPYIIT
OCHTHYECKHX OPraHU3MOB B MPUOPEKHBIX 30HAX M HA OTKPBITHIX y4acTKaxX 03ep HILIIO-
CTPUPYIOT Auarpammei (puc. 1).
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Ye-OV CRUST Ye-I163

VEEMES VEEMES CRURT
_-MOLL
INSECTA
INSECTA
Chironotn, Chironorn

7 bwm-1163
bm-OY VERMES
CRURT
Chn‘onom"
INSECTA WOLL Chirotiom
INEECTA
B r

Pucynok 1. UYmucaennoctsb (A, B) u 6uomacca ( B, I') ocHOBHBIX rpynn 0eH-
TOHTOB HAa OTKPBITBIX y4yacTkax (OY) u B npudpexubix 30Hax (I163) Ana-
K0JIb-CacbIkKoabcKoil cuctemsl 03ep (CRUST — Crustacea; MOLL — Mol-
lusca; Chironom — XUpOHOMH/IbI)

Ha mpencraBieHHOM pHCYHKE JaHHBIE 10 HACEKOMBIM TPUBOJATCSA 0e3 ydera
XUPOHOMUJI, KOTOPBIE BBIICTICHBI B OT/EIbHYIO Tpymiy. [Io BHIOBOMY pazHo0Opasuio
OeHToayHa HanOoJee MPECHOBOIHBIX BOJOEMOB — JICIBTOBBIC 03€pa U IUIECHI PEKU
Tenrek - Oorade, 4YeM COJIOHOBATOBOIHOTO 03epa AJakoib. B OTKpwITOH wacTm 03.
Anakonb 0OHApYKEHO TOJNBKO 7 BUAOB OCHTOCHBIX OPraHW3MOB, MPHUYEM, IIECTh W3
HUX — XHPOHOMHJIBL, a B OTKPBITBIX BOJOEMaX JAEIbTH p. TeHTek oOHapyxeHo 15 Tak-
COHOB M3 BCEX TISITH BBIJIEICHHBIX IPyNIl. bruojornueckoe pasHooOpasue NpruOpeKHBIX
YyacTel 3TUX BOJOEMOB OTIIMYANIOCh He3HAYUTENbHO (15 1 16 TaKCOHOB, COOTBETCTBEH-
HO), XOTS [0 BUJIOBOMY COCTaBY HaOJIOMAINCh 3HAYUTEIBHBIC Pa3InIHs.

Pacrnipenerienue 4nuCICeHHOCTH U OMOMACCHI CYIIECTBEHHO 3aBHCUT OT TPYHTOB.
Hanpumep, Ha 03. Anakoyib OHU KOJeOaInCh Ha MOPsAO0K. MakcuManbHas Ounomacca
MIPUXOUTCS Ha MPUOPEKHBIE YYaCTKH BOJOEMOB C TEMHBIMH WiIaMH. UHCIEHHOCTBH
OCHTOCHBIX OpPTraHW3MOB Ha IECYAHO-WIIUCTBIX TPYHTaX MOXET JOCTHTaTh BBICOKHX
3HAYCHMI 33 CUET MEJIKUX KUBOTHBIX. X OMomacca npu 3TOM HEBEJHKA.
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3aKkioueHne

OmnpeneneH TaKCOHOMUYECKHUN COCTaB M MHTCHCHUBHOCTb Pa3BUTUSI COOOILECTBA
JOHHBIX OPTaHH3MOB I10 03¢paM Anakoib-CackKOIBCKOW CHCTEMBI, OTKPBITHIM H IIPH-
OpEXHBIM y4acTKaM, U B 3aBUCHMOCTHU OT COJIEHOCTH.

B makpo3oobeHToce uccienyeMoro paiiona ocenbto 2004 T 3aperucTpupoBaHO
52 TakcOHa )KHMBOTHBIX, C HAHOOJIBIINM Pa3HOOOpa3NeM IPYIIIbl HACEKOMBIX (38 BUIOB
u3 7 otpsinoB). Cpeau HUX 0c000 BBLAEISIIOTCS XupoHoMus! (17 Bumos). Uepsn npen-
CTaBJICHbl 3 TaKCOHaMH, pakooOpa3Hble-6, MoyUTocku-5. Cpenn depBeil uarie Bcero
BCTpEYaIHCh TYOU(DUIMIBI, CPEIH MOJUTFOCKOB — NPYJIOBUKH, CPEIU paKoOOpa3HBIX —
ramMMapycbl BoJbIIMHCTBO OOHApYyXEHHBIX BHUIOB OTHOCHTCS K LIMPOKO paclpocTpa-
HEHHBIM NaleapKTUUeCKuM, Tuib Ch. behningi sBnseTca SHAEMHUKOM OacceiiHOB Apa-
na v banmxama.

Cpe/Hsis YMCIEHHOCTh JOHHOIO COOOIIECTBA OCEHbI0 — 671 3K3./M°. XUpoHOMH-
161 ObITH TIpeobiaarommeit rpymmoit 6erroca (ot 33 mo 91 % uncnennocty u ot 18 1o
82 % Ouomaccsl). MuHMMaNIbHas CpeIHSAS YMCIEHHOCTh 3aperucTpUpoBaHa Ha 03. Y-
nel (387 K3/ M?), camas BbIcoKas — Ha 03. Anakoinb (1151 ax3./ M?). YucneHHOCTh OeH-
TUYECKMX OPTaHW3MOB Ha JAPYTUX BojoeMax Kosebanach oT 419 mo 774 sk3./ M2

Haubonee pacnpoctpanenHbiMu Obiit Chironomus g. plumosus, Ch. dorsalis,
Gliptotendipes gripecoveni, Polypedilum scalaenum, Stictochironomus g. histrio.
Cpennsis GuoMacca MaKpO3006EHTOCA COCTABIISUIA OKOIO 3,9 r/M”. 3HAUHTENBHYIO 10~
JIF0 Macchl cOO0IecTBa POPMUPYIOT XHPOHOMHUJIBI U MOJUTFOCKH — 29% 1 23% cooTBeT-
CTBEHHO. MakcuManbHas bromacca — okoio 8,4 1/M? 3apeructprupoBaHa Ha o3epe Kar-
KapKOJb.

HauGonbmero BuoBoro pazHoo0Opaszusi U KOJUYECTBEHHOTO pa3BUTHS OEHTOC
JOCTHTACT B AenbTe p. TeHTek, OMoiormieckoe pasHooOpasme obOecrieunBaeTcs mpe-
MMYIIIECTBEHHO HaCEKOMBIMU. beHTo(hayHa mpuOpexHbIX y4acTKOB ObLTa Oosee Oorara
(34 Takcona), yeM OTKpBITHIX (13 TakcoHOB). CyIIECTBEHHO OTIMYAIICS M UX BHUJOBOH
coctaB. B 03. Anakoip HaOMIODATOCH CYIIECTBEHHOE OTIMYHE 3aCEIICHHOCTH HIIOB H
WJIMCTO-TIECYaHBIX TPYHTOB. B mepBrIx mpeobnaganu xupoHomunst Ch. beningi n Cr.
defectus (10 60 3K3./M2.), BO BTOPBIX - Stictochironomus g. histrio.

B menom naOmogaemoe OHoormyeckoe pazHooOpa3ue W KOJNMYECTBEHHbBIE Xa-
PaKTEPUCTUKH PAa3BUTHS MaKpo3000eHTOca Anakoiab-CachIKKOIBCKOH CHCTEMBI 03€p
HeBenuKU. [IpencraBieHHbIe JaHHBIE HE MOTYT B MOJHON Mepe XapaKTepu30BaTh U3Y-
YCHHBIC BOJIOEMBI, TaK KaK IMOJYYCHBI B OCEHHUH MEPHO]T C BEIPAXKEHHBIMHU TIEPEX O THbI-
MH HPOLIECCaMHU.

Paboma evinonnena npu noooepiicke Inobdanvnozo Ixkonozuueckozo ¢onoa (GEF)
KA3/00/G37 «Komnnekcroe coxpaneHue npuopumemHsix 27100a16H0 3HAUUMBIX 600HO
-00710MHBIX P20OUTI KAK MeCm 0OUMAHUA MUZPUDPYIOWUX RMUY: 0eMOHCIMPAUUs HA
mpex meppumopuaxy

42



Tethys Aqua Zoological Research 111 2007

JIuteparypa

Agnekceea JIJI. 1986. Makpo3000eHTOC AJIAKONBCKUX 03€p. Buoi. 0CHOGbL
PpbloH. x03-8a 8000emos Cpeoneil Asuu u Kazaxcmana, Awixabao: 32-34.

3umbaneBckas JI.LH. 1972. Pacnpenencane GpuTtoQuabHBIX OSCIIO3BOHOYHBIX U
METOJIBI MX KOJTMYECTBEHHOTO yueTa. [ uopobuon. sxcypH., 8 (2): 49 —55.

JlormnoBckux J.B. 1965. KopmoBas 6a3a AIakoJIbCKUX O3€p M €€ HCIT0JIb30Ba-
HUE pbl0amMu. Anaxonvckas enaduna u ee osepa. Bonpocer eeocpaduu Kazaxcmana, Anma
-Ama, 12: 223-235.

JlorunoBckux J.B. 1968. benroc o3ep AJIaKOJIBCKOI CHCTEMBI U €r0 CE€30HHAs
NUHAMUKA. BuUon. 0CHOBbl pblOH. X03-8a 6000em0o6 Cpeoneti Asuu u Kasaxcmana, @pynse:
95-96.

JlorunoBckux J.B. 1974. Maxkpo3000eHTOC AJTaKOJIBCKUX 03ep. PbioH. pecypcovl
8000emoe Kazaxcmana u ux ucnonvszoeanue, Aima-Ama, 8: 73-81.

JlorunoBckux J.B. 1975. Makpo3000eHTOC ATTAKOIBCKUX O3€p U €r0 3HAYCHHUE B
MMUTaHUU PBIO. Aemoped. ducc. kano. b6uon. Hayk, Arma-Ama: 1-24.

JlorunoBckux J.B., Miocenrammes T. 1972, KonudecTBeHHas XapaKTepUCTUKA
300IJIAHKTOHA AJIAKOIBCKUX 03ep. PuibH. pecypcvl 600oemos Kaszaxcmana u ux
ucnoavsoeanue, Aima-Ama, 7: 89-94.

MaaunoBckas A.C. 1959. Kopmoas 6a3a AJNaKOJIbCKHUX O3€p U €€
ncnoxb3oBanue peidbamu. Co. pabom no uxmuonocuu u euopoouon., Aima-Ama, 2:
116-144.

Murponoasckuii B.U., Mopayxaii-boarosckoii ®.J1. 1975. 3oo6eHTOC U 1pYy-
rue OMOLICHO3BI, CBA3aHHBIE C cyOcTpaToM. Memooduka usyyenus OuoyeHo0308 6HYmMpeHHUX
6o0oemos, M., Hayka: 158—185.

MeTtoanyecKue pexoMeHIAlMHU 110 cOopy M 00pabOTKe MaTepHaIoB IPH THAPO-
OHMOJIOTHYECKHAX WCCIICAOBAaHMAX HAa MPECHOBOMHBIX Bomoemax. 1983. 3oobenmoc u ezo
npooykyus, JI.: 1-50.

Onpenenurelib PECHOBOIHBIX OECNO3BOHOYHBIX Poccum m compenenbHbIX Tep-
putopuii. 1995 Paxoobpasuvie, Cankm-Ilemepoype, 3oon. un-m PAH: 1-628.

Omnpeneanrtenab TPECHOBOIHBIX OECIO3BOHOYHBIX EBpomeiickoli dactu
CCCP.1977. JL, Hayka: 1-512.

CrpeabnukoB A.C. 1974. Bbuonorudeckre OCHOBBI ITOBBIIEHHUS IPOTYyKTHBHOCTH
ATNaKoJIbCKUX 03€p. buor. ocnoswvl pvioH. x03-8a 6000emos Cpedneti Azuu u Kazaxcmana,
Awixabao: 82-84.

MankpatoBa B.f. 1983. JlmumHkM m Kykonkm KomapoB mopacemeiictBa Chi-
ronominae ¢paynst CCCP (Diptera, Chironomidae). JI., Hayka: 1-309.

MankpartoBa B.SI. 1977. JInuuHKYE M KyKOJIKH KOMapoB mojacemeiicts Podonomi-
nae Tanypodinae paynst CCCP (Diptera, Chironomidae). JI., Hayka: 1-184

IMankpatoBa B.SI. 1970. JInunHKM M KyKOJKH KoMapoB mojcemeiictBa Ortho-
cladiinae daynst CCCP (Diptera, Chironomidae). JI., Hayka: 1-344.

HnnoBa A.M. 1976. XupoHomuasl PeiOnHckoro Bopoxpamwuina. J1., Hayka: 1-
252.

Kuxnagze U.U. u np. 1991. Kapuorunsl 1 Mmopdosorus auduHok Tpuobl Chi-
ronomini. Hosocubupck, Hayka: 1- 115.

Mlapanosa JL.A., JnoBa [0.B., Paxmarysumna JL.T. 2002. Ctpykrypa u mpo-
IyKTHBHOCTP IICHO30B HU3IINX THIPOOMOHTOB AJAKOIBCKOH CHCTEMBI 03ep B KOHIE XX
cronerust. Tethys Aqua Zool. Res., 1: 155—164.

SmoBa FO.B. 2002. O TakcOHOMUYECKOM pa3HOOOpa3UH MaKpO3000EHTOCA BOJIO-
€MOB AJIAKOJILCKOW CUCTEMBL. buonozus 6HympenHux 600: npodiemvl IKOI02UU U OUOPA3-
Hoobpasus, Bopok: 108—109.

Snosa 10.B. 2004. OcobeHHOCTH pacHpeesieHrsT MaKpo3000eHTOCca BOIOEMOB
OacceitHa 03. Anakonb. Kouniexchvie uccied. 6uoi. pecypcos oxcHvlx mMopel u pek, Ac-
mpaxans: 108—109.

43



Jlonarun O.E., MatmyparoB C.A., Ak6epauna I'.)K. u ip. OceHHuit 3000€HTOC. . .

Summary

Lopatin O., Matmuratov S.A., Akberdina G., Berezovikov N.N. Taxonomic
diversity and quantitative development of the macrozoobenthos of Alakol-
Sasykkol Lake System

Institute of Zoology, Almaty, Kazakhstan

The taxonomic structure and quantitative development of community of ground organ-
isms on the Alakol-Sasykkol Lake System are determined. Differences on the littoral
and coastal sites, and in depending on salinity are described. In the autumn 2004 among
macrozoobenthos of the researched area it is registered 52 animal species with the
greatest variety of group of insects (38 from 7 orders). Among them are especially allo-
cated chironomidae (17), worms are submitted 3 species, crustacea-6, and mollusks - 5.
The greatest species variety and quantitative development of benthos was registered in
Tentek River Delta, a biological diversity was provided mainly with insects.Benthic
fauna of lake coastal sites was richer (34 taxa), than lithoral part (13), their species
structure is essentially differed also.

In Alakol Lake essential difference of silt and silt-sandy benthos populations was ob-
served. In the first prevailed Chironomus beningi and Cryptochironomus defectus (up
to 143 larva / m? ). Average number of ground community in the autumn up to 1 thou-
sand per m?. Chironomidae were prevailing group of benthos (from 33 up to 91 % of
number and from 18 up to 82 % of a biomass). The most widespread were Ch. plumo-
sus, Ch. dorsalis, Gliptotendipes gripecoveni, Polypedilum scalaenum, Stictochirono-
mus histrio, Tubifex and Gammarus lacustris. Only Ch. behningi is endemic species of
Aral and Balkhash Basins. The average benthos biomass in the lake system is about 3.9
g/m?. A significant share of weight of benthos community form Chironomidae and mol-
lusks - 29 % and 23 % accordingly. The maximal biomass (about 8.4 g/m? ) is regis-
tered on the Kashkarkol Lake.

As a whole an observable biological variety and quantitative characteristics of macro-
zoobenthos development in Alakol-Sasykkol Lake System are insignificant. The sub-
mitted data cannot characterize to the full the investigated reservoirs as the data are
received during the autumn period with the expressed transients. For revealing rare and
display kinds carrying out of researches during other seasons, with scope of the most
representative spatial sites
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N3menunBocth Arctodiaptomus (Rhabdodiaptomus) salinus
(Daday) (Copepoda, Calanoida) u3 Bo10eMOB 30HbI BJIUSTHUS
CeMHUNAJATHHCKOT0 HCIIBITATEIHLHOT0 MOJUTOHA

Kpyna E.T'.

Hucmumym soonocuu, Armamel, Kazaxcman

deHOTHNMYECKAs] M3MEHYMBOCTH OECIO3BOHOYHBIX J>KMBOTHBIX, B YaCTHOCTH
TUTAHKTOHHBIX PaKOOOpa3HBIX, W3ydYeHa SBHO HEIOCTaTOYHO. BmecTe ¢ Tem maHHBIC
OMOMETPUYECKOTO aHalN3a MOKHO HCIIOJIb30BaTh HE TOJIBKO IS OLECHKH W3MEHEHUS
(YHKIMOHAIBHON CTPYKTYPBI TOMYJIALUI MO BIMSHUEM IMPUPOTHBIX IBOIOIHOHHBIX
CHWJI, HO W JJIS BBIABJICHUS AEHCTBHSA Ha HUX aHTPONOreHHbIX (akropoB (UepemaHos,
1986). Tlocneanue, Kak M3BECTHO, MPUBOAAT K OOCTHEHHUIO COCTaBa TEHOTHIIOB TIOITY-
JISALMH, 4TO, B CBOIO OYEpe.b, JOIDKHO OTPakaThCs Ha KOPPEJISLHOHHBIX CBS3SX HpU-
3HAKOB.

Hamm wnccnemoBana M3MEHUMBOCTD 3BPUTATMHHOTO pauka Arctodiaptomus
(Rhabdodiaptomus) salinus (Daday) (Copepoda, Calanoida) u3 nByX BOJOEMOB 30HBI
BrusHusE CemunanaTHHCKOro ucnbitatenbHoro nonurona (CHUIT) — BomoxpaHuiuiia
[ITaran u AToMHOTO 03epa. ATOMHOE 03epo ObUIO 00OPAa30BaHO B PE3yJILTATE SACPHOTO
B3pbiBa B 1965 r. B Mmecte cnusiaus pek lllaran u Amun-Cy. BeiOpoieHHbIi 13 BOPOHKH
TPYHT NepeKkpbul pycno peku lllaran, B pe3ybTaTe 4ero o0pazoBajoch BOIOXPaHHIH-
me Hlaran. HamonHeHue BOPOHKH NMPOU3OIUIO 33 CUET MaBOAKOBBIX BoA peku Illaran
Yyepes MOCTPOeHHBIH 1i1st ATo nenu kaHain (bepesun u np., 2001, [konpHuK, 2003).

[To pe3ynpTaTamM pagualliOHHOTO OOCIIEOBAHHUS, COJEPKAHUE JOITOKHUBYIIETO
pammonykmaga Cs"” B Boxe Bogoxpammmmma Illaran HaxOAMIOCH HA YPOBHE 3HAUH-
TeapHO HIKe ycrtanoBieHHBIX [IJIK (Cmarynos, mutpues, 2005). AtomHOE 03€po
XapaKTepPH30BAJIOCh BEICOKUM YPOBHEM PaJHAllMOHHOro GoHa (ApbeMbeB U ap., 2001,
Cwmarynos, JImutpues, 2005).

[To maHHBIM THAPOXUMUYECKOTO aHAIN3a, B 3aBUCUMOCTU OT YPOBEHHOTO PEXU-
Ma, MUHEpaIH3allis BOJIbl BOAOXPaHMIHIIA [laran 3a mocienHee AECATHIETHE H3ME-
wsmack ot 7.0 r/am’ 10 41.0 /v’ (Cryre, Kpyna, Martmyparos, 2001, Ctyre, Marmy-
patoB, 1997). B nepuon Hamux nccnenoannii 2002 1. cymMMapHast KOHIIEHTpAIHS pac-
TBOPEHHBIX COJIEil B BOJIE BOJOXPAHHIIAIIA COCTABIIUIA 35.9 I/IM’, B ATOMHOM 03epe —
12.9 r/mv’.

UucneHHocTh apkToguantomyca B BogoxpaHwmuiie Illaran B 1995-2001 rr.
HAXOIMIAach B mpexenax 36.9-169.3 tric. 3k3./M° (Ctyre, 2000, 2007, Cryre, Kpyra,
Marmyparos, 2001). Jlerom 2002 T. IDIOTHOCTH €r0 TOIYJISALUU B BOAOXPAHIIIUILE
JIOCTHTaNa B cpefHeM 35.5 Thic. 7k3./M°. B ATOMHOM 03epe pauok ObLT GoJIee MHOTO-
apcieHHBIM — 97.0 ThIC. 3K3./M°.

MarepuaJj u MeTOAbI

[TpoObI 3001UTAHKTOHA OTOMpaIH B KOHIIE MIOHS - Havyane uronst 2002 r. riaHk-
TOHHOUM ceTblo J[keaw mpu TemmepaType BOABl B HCCIENOBAaHHBIX BojoeMax 22.0-
24.0°C. YactruHO uCHOib30BaHbl MaTtepuaisl coopoB 2000 r. B3pocnbix ocobelt apk-
TOIUANTOMyca 000€ero mosia OTCOPTUPOBBIBAIN 0] OMHOKYIsIpoM MBC-6. IIpomepsl
mpoBoAWIH 110/ MUKpockonioM “Studar-E”. M3BecTHBI cxeMbl OMOMETPHUYECKUX H3ME-
pernit i nmkionoB (Kozminski, 1936), nadpuuii (Gunumyenko, 1920) u ampunon
(Uepemanos, 1986). PazpaboTanHast HaMH cXeMa U3MEPEHHHN JIJTS TUATITOMHE]T BKITFOYaeT
22 mpu3HaKa Ajs caMOK M 26 — s camuoB. [Ipu OMOMETpHYecKOM aHaIH3e y9IUThIBa-
T TIPU3HAKHU, XapaKTepU3YIOLIHEe OMOPHO-IBUTaTEIbHYIO CUCTEMY OpraHU3Ma, a TaKkxKe
MIPUCTIOCOOJICHHUS, CBSI3aHHBIE C TOOBIYEH UM, IepeIBI)KEHHEM, Pa3MHOKEHHEM, YTO
B KOHEYHOM HUTOT'€ XapaKTEePHU3YeT HKOJIOTHUECKUI TUIT PUCTIOCOOIEHNUS K Cpesie H CIIo-
co0BI ee ucronb3oBanus (puc. 1-2).
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Pucynok 1. Cxema npomepoB camok Arctodiaptomus salinus

1 - Inuna tena (L), 2 - lupuna tena (W), 3 - iuna uedanoropakca (L), 4 -Anuna abaome-
Ha (Laba), 5 - Jnuna renutanbHoro cermMeHnTa (Lgym), 6 - IllupuHa reHMTansHOro cerMeHra
(Wgem), 7 - Jnuna oypxu (Ly), 8 - Illupuna Gpypxu (Wy). Ik3omoguT 5-ii mapel Hor. 9 -
Jmuna 1-ro unenuka (Legpl), 10 -Illupuna 1-ro unenuka (Weypl), 11 - Illupuna 2-ro unenuka
(Wexp2), 12 - Jinuna otpoctka 2-ro wienuka (Lq2), 13 - Jlnuna muna 2-ro unenuka (Lg2), 14 -
Jmuna 3-ro unennka (Leyg3), 15 - Iupuna 3-ro unennka (Weg,3), 16 - JInnHa HapyKHOToO
muna 3-ro uneHuka (Leysp), 17 - Jnunaa BHyTpenHero muna 3-ro wieHuka (Liyqp). IHmomoauT
5-it mapw1 Hor. 18 - Jlnuna saponoaura (Leyp), 19 - Hupuna sunonogura (Wen,). AHTeHHY. 1.
20-23 - nuHbl 2-5 yneHuKoB aHTeHHYIbl (L,2-5), 24 -JInuna metunku 1-ro unenuka (Lg,).

VY ob6oux monoB m3mepsun anuny (Ly,) n mupuny tena (Wy), nuuHy nedanoro-
pakca (L), abmomena (Lpqg), ATMHY U MIUPHHY T€HUTANBHOTO CeIMEHTA (Lggm, Wsm) 1
¢ypranpHbIX BeTBer (L, Wy). YV caMok m3Mepsuti IIMHY MIETHHKH 1-TO WICHHKa aH-
tenusl 1 (Ly), a Taxke mumHel 2-5 unennkoB (Lay-Las) aHnTeHHsI; [MHY U mupuHy 1-3
YJIEHUKOB 3K30M0ANTa 5-i mapbl HOT (Lexyl - 3, Weyp,1-3), mnuny mumnos (L) u oTpoct-
Ka (L42) Ha 5Tux unenukax, 1uuHy (Len,) 1 mupuny sagonoanTa (Wey,) S-i mapel HOT.

VY caMmII0B U3MEPSUTH JUIMHY OTPOCTKA 3-T0 YJIEeHWKA TeHUKYJIUPYIOIEeH aHTeHHY -
asl (Lg), ammael 2 u 3 4neHukoB (L,y-L,3) anTenHynsl; IHHY (Leypl, Lexp2) B MIMpUHY
(Wexpl, Wep2) 1-TO B 2-TO 4IEHHKOB 5K30IOAUTA IIPaBOM HOTHM S5-W Hapel, IIHHY
9K30II0JJUTa BTOPOTO WIEHHKA C OTPOCTKOM (Lxp2-1), paccTosHue OT Hadana 2-To
YIICHHKA K30MOAUTA JI0 MeCTa MPHUKPEIUIeHNsI Hapy)KHOro 6okoBoro muna (L), mmHy
camoro muna (L), ey (Leny) ¥ mupuny (Wepp) S5HIOMOANTA 5-H Mapsl HOT; JIHHY
(Lexpl-2) 1 mmpuny (Wegp1-2) 1-ro 1 2-ro 4eHMKOB 9K30101UTa ¥ dHA0HOIUTA (Leny,
Wenp) JIEBOI HOTH 5-i1 HApBL
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Pucynok 2. Cxema npomepoB caMuoB Arctodiaptomus salinus

IlpaBas Hora 5-oii mapel. Jx3omoauT. 1 - JlnuHa 1-ro unenuka (Legl), 2 - Hupuna 1-ro
uneHuKa (Weypl), 3 - lnuna 2-ro unenuka, 4 - lupuna 2-ro ynennka (Wegp2), 5 - Paccrosaue
OT HayaJla WICHHKA JI0 MECTa MPUKpPEIUICHUs1 HapykHoro 6okoBoro mmwma (L.), 6 - [nuHa Ha-
pysxHoro 6okosoro muna (Lg,). Iugonoaut. 7 - Jnuna (Leyp), 8 - Hupuna (Wey,) JleBas Ho-
ra S5-oii mapel. Ox3onogut. 9 - JlnuHa 1-ro unenuka (Legpl), 10 - Hlnpuna 1-ro ynennka
(Wepl), 11 - JImuHa 2-ro unenuka 6e3 orpoctka (Legp2), 12 - upuna 2-ro uneHnka (Wey2),
13 - Jlnuna 2-ro 4neHHuKa ¢ OTPOCTKOM (Lexp a2). Inmonogmt. 14 - Jimuna (Leyp), 15 - Hupuna
(Wenp) I'enukynupylomas anTennyaa. 16 - Jlnusa 2-ro (or xoHma) uinenuka (L,2), 17 -
Jnuna 3-ro unenuka (L,3), 18 - Anuna orpoctka 3-ro uinenuka (L,43).

O6bem BbIOOpKH cocTaBuil 1o 30 sK3eMIUIpoB oboero mojia. Ha ocHoBaHUM
MOJYYCHHBIX a0COFOTHBIX BEJIMYHMH ITOJyYEeH PsJI COOTHOIIECHHH (MHIEKCOB), YTO TMO3-
BOJIWJIO CHU3HUTH IOTPELIHOCTH M3MEPEHUIl U pa3MepHyI0 pa3HuIly ocoOel. JlaHHbIe
00pa0oOTaHbl CTATUCTHYECKH C HAXOXKAECHHEM CPEIHUX BEIHYHH, CPEIHEr0 KBaJpaTH-
YEeCKOTO OTKJIOHEHUsI, KOd(dHUIlMeHTa BapUalud C COOTBETCTBYIOUIMMH OIIMOKAMH
(Jlakun, 1990). Paccunranbl cpennue K03(pPUIMEHTH BapHaluy MO BCEM MPU3HAKAM
Jutst camok u camiioB (Uepenanos, 1986).

PesysbTathl

Mopdostornueckuii 0011k ocobelt 000ero mosa U3 UcciaeJ0BaHHBIX BOJIOEMOB B
LIEJIOM COOTBETCTBOBAJI OIIMCAaHHOMY B JHUTepaType (Tadmn. 1-3).

Cpennsis JuiiHa Tena caMok u3 Bojpoxpanmiunia [laran B 2002 r. 6pi1a paBHa
1701.2 mxMm (Tabmn. 1), npu pa3HuIle MEXy MUHUMAILHBIM U MaKCUMAIIbHBIM 3HAYCHH-
eM 675 mxm (1375-2050 mxm). TTo matepuanam 2000 T., caMKu TIpH CpeHEH JUIMHE
1660 MxM, nmenn eme OONBIMMI pa3Max KojeOaHHWH 3Toro mpusHaka — oT 1300 mo
2200 MKM, T. €. pa3HHIIA B pa3Mepax MoJIOBO3PEINbIX caMoK AocTurana 900 MKM.

47




Kpyma E.T. HW3smenuuBocts Arctodiaptomus ...

Ta6anna 1
OCHOBHbIE CTATHCTHYECKHE BeJUYHHBI, XaPAKTePH3YOIIHe H3MEeHYMBOCTH CAMOK
Arctodiaptomus salinus n3 Bogoxpanuinma [Maran, 2002 r.

Hnnexcer X o CV my me, mg

L, 1701.2 183.1 10.8 34.0 1.42 24.03
Ly:W, 328.0 23.3 7.1 4.6 0.95 3.25
L.L 72.3 4.6 6.3 0.9 0.84 0.64
LW 236.6 15.9 6.7 3.1 0.90 2.19
Lapa:Ly 18.5 1.7 9.1 0.3 1.19 0.21

Lgsm: Laba 75.2 9.0 12.0 1.77 1.63 1.25
Losm: Wsm 131.4 15.9 12.1 3.18 1.68 2.25
LeLy 7.2 0.46 6.4 0.09 0.84 0.064
LeWe 219.4 17.9 8.2 3.65 1.06 2.58

Hora PS5
Lexpl:Ly 5.6 0.44 7.8 0.083 1.02 0.059
Lexpl:Wexp1 205.4 18.1 8.8 3.48 1.15 2.46
Lexp2:Ly 1.5 0.24 15.5 0.045 2.07 0.032
Lgp2: Lexp2 76.6 8.6 11.2 1.62 1.47 1.15
Lexp2:Wexp2 54.5 13.9 25.5 2.67 3.35 1.89
L expt Lexp2 305.3 41.6 13.6 8.16 1.82 5.77
Lexp3:Ls 0.7 0.1 14.3 0.019 1.95 0.013
Lexp3:Wexp3 118.2 16.3 13.8 3.27 1.84 2.31
LexspLexp3 123.6 18.1 14.6 3.55 2.02 2.51
Linsp:Lexp3 362.4 46.9 12.9 9.03 1.72 6.38
Lenp:Ly 2.8 0.21 7.5 0.04 1.0 0.028
Lenp:Wenp 300.8 41.9 13.9 7.92 1.82 5.60
AHTeHHYJIa

Lga:Ly 6.7 0.68 10.1 0.13 1.43 0.09
Lga:La2 245.0 30.2 12.3 5.7 1.61 4.03
Lga:La3 341.5 36.6 10.7 6.92 1.40 4.89
Ly L4 343.0 27.8 8.1 5.26 1.06 3.72
Lga:LaS 318.5 30.4 9.5 5.85 1.25 4.14

Mpumeuanue. B 3Toii 1 nocnenyromux tabnunax: X — cpefaHsas apupMeTndeckas, ¢ — cpel-
Hee KBajapaTuiyeckoe oTkioHeHue, CV — xoddduumeHT Bapuanuu, my, My, M; — COOTBETCT-
BYIOIIIME OIIUOKH

CamKu apkToaManTomMyca U3 ATOMHOIO 03epa MMENH MEHbLIME Pa3Mepbl, YeM
ocobu 3 Bojoxpanwinia Illaran. [InmuHa padykoB B cpemHeMm gocturaia 1345 MM,
npu KpaiiHux 3HadeHusx ot 1200 mxo 1575 mxm. JlnmuHa Tena camok B cpeaHem B 3.3-3.4
pa3a OoJibllie MIMPUHBI, a IedaloTopake, cocTaBistommit 72.3-74.9% nnuHbl Tena,
OoIbIIIe MaKCHMaIbHON IUPHHEL B 2.4-2.6 pa3a. ['eHUTamBHEIA cerMeHT ¢1abo paciiu-
pPEeH B NPOKCHMAJILHON YacTH, cO cileaMu pa3ZeieHds Ha ABa wieHuka. Ero mimHa B
cpeaneM B 1.2-1.3 pa3za Gonbme mmpuHbL. JnuHa Gypku B 2.2 paza OoJblle MIHNPHUHEL, B
cpenuem 7.1-7.2% niuHBL Tena.

48



Tethys Aqua Zoological Research 111 2007

Tabauna 2
OCHOBHbBIE CTATHCTHYECKHE BEJINYHHDI, XapaKTepU3yIolline H3MeHYHBOCTH CAMIIOB
Arctodiaptomus salinus n3 Bogoxpanuimnua Maran, 2002 r.

HHpgekcsl X c CvV my megy mg
Ly 1516.8 127.7 8.4 23.7 1.08 16.8
Ly: W, 368.6 25.8 7.0 4.8 0.90 3.39
LesLy 65.6 2.5 3.9 0.47 0.50 0.33
Laba:Ls 222 1.4 6.1 0.28 0.86 0.20
Losm:Wesm 46.8 7.5 15.9 1.49 1.20 1.11
LgLy 7.3 0.37 5.2 0.07 0.71 0.049
LiWe 236.0 20.8 8.8 4.09 1.20 2.89
IIpaBas Hora
Lexpl:Ly 32 0.25 7.9 0.05 1.07 0.035
Lexpl:Weypl 98.1 12.3 12.5 241 1.70 1.70
Lexp2:Ly 77.9 4.6 5.9 0.89 0.79 0.63
Lexp2:Wexp2 208.9 36.3 17.4 7.12 2.37 5.03
La:Lexp2 46.9 3.5 7.8 0.68 1.04 0.48
Lp:Lexp2 98.5 8.7 8.9 1.75 1.23 1.24
Ly,:Ly 7.5 0.69 9.1 0.13 1.22 0.092
Lenp:Wenp 316.7 42.8 13.5 7.93 1.74 5.61
Lenp:Ly 3.8 0.41 10.7 0.08 1.38 0.057
JleBasi Hora
Lexpl:Weypl 190.8 20.6 10.8 3.9 1.42 2.76
Lepl:Ly 4.0 0.30 7.5 0.06 0.98 0.042
Lexp2:Weyp2 116.0 11.1 9.6 2.1 1.26 1.48
Lexp2:L 3.9 0.45 11.4 0.09 1.50 0.064
Lexp2-1:Ly, 2.0 0.22 11.0 0.04 1.44 0.028
Lenp:Wenp 298.4 40.9 13.7 8.72 2.02 6.17
Lenp:Ls 3.5 0.35 10.1 0.075 1.49 0.053
AHTeHHYyJ1a
LaLa2 153.4 13.9 9.1 2.65 1.22 1.87
LgL,3 69.8 5.6 8.0 1.07 1.07 0.76
Lq4L 55 0.41 7.6 0.08 1.02 0.057

Ox30n04UT 1-ro wieHuka 5 mapsl HOT IPAMOYTOIbHOH GopMel, 5.6-5.7% AMUHEI
tena. Ero juimnHa B 2.1-2.2 pasa Goblie MUpUHBL. BTopoii wieHuk 3K30m041UTa KOpode
nepBoro — 1.5-1.6% mmnaer Tena. HapyxHslii mmn sk3omonuta 66.5-76.6% amuHBI
caMoro 4jeHuKa. YIeHUK IMHUPOKHUH, BEITSHYT B AOp3aJIbHOM HampaBieHnu. Ero BHyT-
peHHuit oTpocTok B 2.7-3.1 pa3a Ooiibliie ANMHBI WieHHKA. TpeTHii YICHUK 9K30I0IUTAa
OUeHb MaJICHbKWH, TOYTH KBaJpaTHOW (Gopmbl. HapyXHBIH MMM SK30mMOAUTa 3-€ro
YJIEHUKA HEMHOTO OOJIbINe JJIMHBI CAMOTO YWICHWKA, BHYTpeHHUN — B 3.6-3.8 pa3 amuH-
Hee, YeM caM WICHUK. DHJIONOJUT YATUHEeHHBIH, ero ainuaa B 2.8-3.0 pa3a OobIie miv-
punbl. OfHa caMka U3 ATOMHOIO 0O3epa MMeja Ha AMCTaJbHOM KOHIE 3HAOMOAUTA
OUY€Hb JJIMHHYIO IIETHHKY (pUC. 3), UTO HE XapaKTEePHO /I BUJA.
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U3 26 wucciiefoBaHHBIX MHIEKCOB, XapaKTEPU3YIOINX W3MEHUYMBOCTh CaMOK, B
Bonoxpanmwmie [llaran koaddument Bapuanuu ceoire 10 ormeden amst 15 (57.7%),
B AtomMHOM o3epe — it 16 unaekcos (61.5 %). Cpeauuii ko3hUIMeHT Bapuauu 1o
BCEM MHJIEKCaM B IIEpBOM BojioeMe ObLl paBeH 11.1, Bo BTopom — 12.4.

a 6 B

€

Pucynok 3. OcoGenHocTu cTpoeHusi ocodeit Arctodiaptomus salinus 13 BoAOXpaHUIUIIA
Ilaran u ATomHOro 03epa.

Camen, Bogoxpanunuie llaran: a, 6 — THDNYHOE PACHIONOKEHHE HAPY>KHOTO OOKOBOTO IIHUMA S-i

mapel HOT, B — JUCTAJIbHOE PACIIOIOKEHHE Hapy)KHOro OOKOBOTO IIUMa S5-I mapel HOT, I-Il — JIUC-

TaJIbHbIE YJICHUKHU F€HUKYIUPYIOIIENH aHTEHHYJIbI.

Camka, AToMHOE 03€po: € — 5-51 mapa HOT, SHAONOAUT C ATMHHOHN IETHHKOH.

Camupl MeHbIIe caMok. B Bomoxpanmnmmie [laran, nmpu cpemHedt anmuHe Tena
1516.8 MxM, KpaifHue pa3Mephl PauKoB U3MEHIUCH OT 1326 1o 1801 MkM, T.e., pazmax
kosiebanmii gocturan 475 mxm. B 2000 r. pasHuIa MeXIy MaKCUMaJbHOH W MHHH-
MaJbHON JIMHOM camIiioB cocTaBmia 650 MkM. CamIlsl 13 ATOMHOTO 03€pa, TaKKe Kak
U caMKH, MeHblIe ocobeli u3 Bogoxpanuiuiia llaran. Pa3max xoneGaHuii AMHBI Tena
CaMIIOB COCTaBMI 275 MKM.

Jmna tena B 3.7 pa3 Gonblie mupuHbl. LledanoTopake B cpeHEM COCTaBIISI
65.6-68.8 %, abmomeHn — 22.2-22.4% nynuHbl Tena. [ eHUTANBHBIA CETMEHT IUPOKUH,
MIPYA COOTHOIICHUH JITMHBI ¥ UpUHEI 0.5-0.6. JIniHa 1 mmprHa GYPKH COOTHOCHIIHCH
kak 1:2.4-1:2.5. IlepBblil WiEeHUK 3K30MOAUTA IPaBON HOTU 5-# Hapsl MOYTH KBaJgpaT-
HBIH, BTOpOW — yajHMHEeH. Pa3Mepsl 3TOro WieHHKa cHiibHO BapbupoBanu (CV= 17.4).
[Ipu oTHOIIEHNN IUIMHBI K IUpUHE B cpenHeM 2.0-2.1, kpaliHue 3Ha4eHUsI H3MEHSIINCh
or 1.7 no 3.7.

50



Tethys Aqua Zoological Research 111 2007

Tabauna 3
OCHOBHbBIE CTATHCTHYECKHE BECJIUYHMHBI, XaPaKTePU3yHOIIHMe U3BMEHYUBOCTHL CAMOK
Arctodiaptomus salinus 3 ATomHoro o3epa, 2002 r.

WHpekcsl X o CV my mey, mgy
L, 1345.0 87.4 6.5 16.0 0.8 11.3
Ly:Wy 343.3 19.9 5.8 3.6 0.7 2.6
L.l 74.9 33 4.4 0.6 0.6 0.4
LW 256.8 13.3 5.2 2.4 0.7 1.7
Lava: Lo 17.6 1.2 6.7 0.2 0.9 0.2
Lgom: Laba 76.9 5.7 7.4 1.1 1.0 0.8
Lgom: W gsm 118.2 15.8 13.4 2.9 1.8 2.1
LgLy 7.1 0.5 7.3 0.1 0.9 0.1
LeWe 216.7 21.3 9.8 43 1.4 3.0
Hora P5
Lexpl:Ly 5.7 0.5 8.1 0.08 1.1 0.1
Lexpl:Wexpl 12239 18.9 8.4 4.2 1.3 3.0
Lexp2:Ly 1.6 0.2 13.4 0.01 2.2 0.04
Lgp2: Lexp2 66.5 11.2 16.8 2.7 2.9 1.5
Lexp2:Weyp2 | 82.7 8.7 10.5 2.1 1.8 1.9
Lgexp: Lexp2  1269.0 75.2 28.0 18.2 4.8 12.9
Lep3:Ly 0.7 0.1 14.5 0.01 2.4 0.02
Lexp3:Wep3 | 1155 20.1 17.4 4.7 2.9 33
LeyxspiLexp3 130.1 31.8 24.4 7.5 4.1 53
Linsp:Lexp3 380.9 72.2 19.0 17.0 3.2 12.0
Lenp:Ly 2.8 0.4 12.5 0.1 1.9 0.1
Lenp:Wenp 281.9 41.8 14.8 9.3 2.3 6.6
AHTeHHYJIa
Lga:Ly 6.6 0.7 11.4 0.1 1.6 0.1
L2 2133 36.1 16.9 8.3 2.7 5.8
Lga:La3 301.4 51.1 17.0 12.0 2.8 8.5
L L4 320.8 36.4 11.4 8.6 1.9 6.1
Lga:LaS 291.7 31.1 10.7 7.3 1.8 5.2

Jlnmnaa 6G0KOBOTO Hapy’>KHOTO IMHUIMA, KaK MMPABHJIO, MEHbIIE JJIMHBI HECYIIETO
(2-ro) unenmka, nnoraa (17.2% cmydaeB) mpeBblaia win Obuta paBHa emy. [[nmmHa
OOKOBOTO HAPYIKHOTO IIUMA U3MEHSJIACh OT 85 MkM 110 133 MKM U 3aBUCEINa OT JJIHHBI
camoro wieHnka (kodd¢dunment koppemsiuun K=0.608), B MeHblIel CcTerneHH OT
pa3mepoB ocodu (K=0.403).

[MepBblii wieHUK YK30M0UTA JIeBOW HOTW 5-1 mapsl yuuaeH (L:W=1.9), cierka
Cy’X€H B JMCTAJIBHOM 4acTH, BTOPOH — C 3aKPYIVIEHHBIMU OYEPTAHUSMH, NIPU JIJIHHE,
JUIIb HEMHOTO NpEeBBIIAoNie mupuHy. JnmHa oTpocTka 3-ro WieHHKa TeHUKYIH-
pyiouieil anTeHHyabl BapbupoBaia oT 70 10105 MKM y caMIIOB M3 BOJOXpaHWIHILA U
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ot 62.5 o 85.0 MkM — y oco0eii u3 ATOMHOTO 03epa. B cpeaHeM OTpocTOK B moaTopa
paza Oouble IUIMHEI 2-T0 WieHnka, 66-70% UIMHBI HeCyIero WwieHnka. Pa3mepsl oT-
POCTKa HAXOAMUIIKCH B MIPSIMON 3aBUCUMOCTH OT JJTMHBI Hecylero wiennka (K=0.842) u
pasmepoB ocobu (K=0.558).

W3 26 uHIEKCOB, XapaKTepU3yIOIIUX U3MEHYMBOCTh CaMIIOB B BOJOXPAaHUJIMILE
[aran, xo>dduuuentoMm Bapuanuu Oonbhie 10 XapakTepu30BaIUCh 9 HHIEKCOB
(34.6%), B AtomHoM o3epe — 7 (26.9 %). CpenHsisi I3MEHIHBOCTh CaMIIOB MO BCEM
npu3HaKam Oblia paBHa 9.5 B mepBOM BogoeMe U 8.8 — BO BTOPOM.

Takum 00pa3oM, U3ydeHne W3MEHUYMBOCTH aPKTOAUATIOMYCa U3 BOJOEMOB 30HBI
BiausHus CUII nokasaino, yto Mopdosornueckuil 00K padka HE UMEeT OTIMYHUM OT
ONKCAHHOTO B JIUTEPAType, 3a MCKIIOUEHHEM EIUHUYHBIX CIy4aeB — PaCIIOJIOKEHHUS
OOKOBOTO HApPY>KHOTO IIHUIIA IK30MOTUTA 5-i Mapbl HOT CaMIIOB M3 BOAOXPAaHWININIA
[Taran 1 HaMWYKMS IIMHHOW IIETHMHKU HA SHAOMOAMTE 5- Mapbl HOT CaMKH U3 ATOM-
HOTO 03€pa.

Cpennsist IyTMHA Tela caMOK 3 BojpoxpaHmiuma lllaran, nmpu Temmneparype Bo-
1t 22.0-24.0°C u muHepanuzanuu 35.9 F/L[M3, nocrurana 1.7 mm, camuos — 1.5 mM. Tlo
nauabiM T. C. Ctyre u C. A. Marmypatosa (1997), ocenpto 1995 r., npu Temneparype
13.0-16.8°C 1 munepammsamun 7.0-7.3 r/aM’, MaKCHManbHbIe pa3sMepsl 0codeil 060ero
noja u3 BogoxpaHwiauma lllaran OblIM MEHbILE CPEAHUX Pa3MEpPOB padka B MEPHOA
Hamux uccrnegoBanuii — 1.53 MM u 1.25 MM, cooTBeTcTBeHHO. B ATOMHOM 03€pe, pu
OJM3KHX 3HaYeHHsIX TemmepaTypsl Boasl (23.0-24.0°C) u cymecTBeHHO Oollee HU3KOH,
4eM B BOJOXpaHWIWIIe, MuUHepanu3anuu (12.9 F/Z[M3), ocobu 000€ero rmoJjia UMeIn
MEHBIIINE, YeM B BOJOXPaHUIUIIIE, pa3Mephl: caMKu — 1.52 MM, camubl — 1.35 MM.

Kak u3BecTHO, pa3Mepsl Tea BECIOHOTHMX pakooOpa3HBIX 3aBHCAT OT TeMIlepa-
Typsl (Lescher-Moutoue, 1996), a pocT npekpaiiaercs M0 TOCTHKEHHH MU TTO0JI0BO3-
penoctu (bopynkuit m ap., 1991). Temmeparypa Boabl B MCCIEZOBAaHHBIX BOZOEMax
uMena ONM3KUE 3HAUEHUs, CIEI0BATENBHO, 3TOT (PaKTOp MOKHO UCKIIOUNTh. O4eBU-
HO, IpyTuM (HaKTOPOM, OKa3bIBAIOIIMM BIIMSHHE Ha pa3Mephl padyka B UCCIIEIOBaHHBIX
BOJIOEMAX, SIBJISIETCS HEOJHOPOAHOCTh XMMUYECKOTO COCTaBa BoAbL. M310)keHHbIH Ma-
TepUaJl MO3BOJISIET MPEATIONOXKUTD, YTO MPU OOJIBbILIEH KOHIEHTPALUH PACTBOPEHHBIX B
BOJIe CcoJieill pa3BUBArOTCS OoJiee KpyIHbIE padku. [lonTBep kaeHnEM SBISCTCS aHAIN3
pa3sMepHOro cocTaBa MOMYJIALMK apKTOAUaNToOMyca U3 03. banxai, xapakrepusytonie-
rocsi Pe3KO pasziIuyaroleiics BEeIMYMHOW MUHEepalu3allMid BOJBI MEXIY 3amagHoOd U
BOCTOYHOM vacTsiMu. Ocobu 000ero 1oia B OCOJOHEHHOW JacTh o3epa jetoM 1993 r.,
npu Temmeparype Boxsl 21.0-25.5°C u mumepammsauuu ot 1.4 10 6.8 r/am’, nmenn
OoJiee KpyIHBIE Pa3Mephbl, 10 CPAaBHEHUIO C pauKaMU U3 ONpecHeHHOH yactu: 1.25 Mm
(camku) m 1.18 MM (camrtel) Ha 3amane u 1.39 MM u 1.31 MM, COOTBETCTBEHHO, — Ha
Boctoke (Ctyre, 2002). B 2004 r., mpu CHMXXEHUM MWHEpalIH3aluy BOABI o3epa bai-
xam 710 0.80-4.92 r/1M°, pa3smepsl pauka CTaqd MeHble: caMok — 1.17-1.18 mm, cam-
oB — 1.08 mM. PasHuna B pazmepax ocoOeil U3 OCOJOHEHHOH U ONPECHEHHOH JacTei
03epa MPaKTU4eCKU OTCYTCTBOBAJA.

Bo03M0OXHO, XUMHYECKHI COCTaB BOJIBI OKA3bIBAET JIMIIb ONMOCPEIOBAHHOE BIIUS-
HHUE Ha JIMHEIHbIe pa3Mephl pauka 3a CUeT YJIy4lIeHHUs MUILEBBIX YCIOBHH IPH MOBbI-
LIEHUH MUHEPAIN3alMy U CHIKEHUH MHILIEBOM KOHKYPEHLIMH C IPYTUMH, MEHee coJie-
JIFOOMBLIMU BHIAMH.

OTMedeHa CyIIEeCTBEHHAsl Pa3HUIA MEXAY MUHHUMAIbHBIMH U MaKCHUMaJIbHBIMU
pasMepaMu IOJIOBO3PENBIX 0co0eil apKToauanTomyca w3 BojoxpaHwnumia Lllaran —
475-900 MxM. B0o3MOXXHO, YTO B aHAIN3UPYEMOM MaTepHajie IPUCYTCTBOBAIM I10JIO-
BO3peJble paukd BECEHHEH T'eHEepallly, BBIpOCIINE NMpU 0ojee HU3KHUX TeMIeparypax
BOJIBI M IMEBIIIKE 00Jiee KPYITHbBIE Pa3Mephl, U pauKH JIETHEH reHepauuy MEeHbIIeH 1ITH-
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HBI, pa3BUBILIHUECS TIPU 0oJiee BHICOKUX TemIiepaTypax. Ocobu obenx monoB u3 ATom-
HOT'O 03€pa UMEJU CYLIECTBEHHO MEHBIINH pa3Max KojeOaHul pa3mepoB Tena — 275-
375 MKM.

B uccrnenoBanHbIX BogjoemMax caMku Ooiiee BapruaOeIbHBI 110 CPABHEHHUIO C CaM-
namu. [1o BceM M3y4eHHBIM NpU3HAKaM CPEeIHsS W3MEHYMBOCTh CAMOK U3 BOAOXPaHH-
nura [Ilaran coctaBuma 11.1, 3 ATomHoro o3epa — 12.4; cammo — 9.5 u 8.8, cooTBeT-
cTtBeHHO. Hamnbonee BapmaOenbHBI MHICKCHI, OTHOCSAIIHMECS K aHTCHHYJE M S5-i mape
Hor. CpaBHeHHe ¢ JTuTepaTypHbIMU JnaHHBIME (UepenaHoB, 1986) mokazano, 4to u3-
MEHYUBOCTH aPKTOIUANTOMYCA M3 BOZOEMOB 30HBI BIUSHUA CeMHUIaIaTHHCKOTO UCTIbI-
TATEJIHHOTO NOJMIOHA CYIIECTBEHHO BBIIIE CpPeqHEN M3MEHUHMBOCTH BECIOHOIHX PaKo-
00pa3HbIX U OJM3Ka K TaKOBOM Ja)HMEBBIX PAauKOB, UMEIOIIUX CPEIU BOAHBIX Oecrio-
3BOHOYHBIX Han0oJjee BEICOKYIO BaprabeIbHOCTh MMPU3HAKOB.

3akiioueHmne

HccnenoBanne M3MEHUYNBOCTH apKTOAMANTOMYCAa W3 BOJOEMOB 30HBI BIHSHUS
CeMHIIaNaTHHCKOTO HCHBITaTENFHOTO IOJIMTOHA MOKasano, 4YTo MOop(hoJoruyecKuit
00JIMK payka B II€JIOM COOTBETCTBOBAJ OMIMCAHHOMY B JIuTeparype. OTMEUYEeHHas CyIie-
CTBEHHAas! pa3HHLa MEXAY MaKCUMaJIbHBIMH U MUHUMAJIbHBIMH pa3MepaMu II0J0BO3pe-
JBIX 0co0eil u3 Bonoxpanuiuiia lllaran, BO3MOXHO, CBSI3aHa C IPUCYTCTBHEM B aHAIIU-
3UpPYyeMOll BBIOOpKE PauKOB HECKOJIBKUX T'CHEPAlUid, BRIPOCIINX MPU Pa3IHYHON TeM-
nepaType Boabl. IIpu CXOXKHX TeMIlepaTYpHBIX YCJIOBHUSX B HCCIENYEMBIX BOAOEMax,
OoJiee KpymHBIE pa3Mepbl CAMOK U caMLOB U3 Bojoxpanunuma lllaran, mo cpaBHeHUIO
¢ 0co0sMH B3 ATOMHOTO 03€pa, MOTYT OBITh 00YCIIOBJICHBI MTOBHIIICHHOW MUHEpaT3a-
LUel BOJBI B IEPBOM BOJIOEME.

Camku 0osiee BapuaOeNbHbI, [0 CPaBHEHHUIO ¢ camuaMu. CpeqHsist “3AMEHYHMBOCTb
caMOK M3 BomoxpaHwinma coctasmna 11,1, u3 Atomuoro ozepa — 12,4, cammoB — 9,5
8,8, coorBeTcTBeHHO. CpaBHEHHE C JIUTEPATypHBIMH JAHHBIMU IOKA3aJlo0, YTO M3MEH-
YUBOCTh APKTOAMAINITOMYCA U3 BOJOEMOB 30HBI BIMSHUSA CeMUNATIaTHHCKOTO UCIIBITa-
TEJIBHOTO MOJIMTOHA CYILIECTBEHHO BBIIIE CPEAHEN N3MEHYMBOCTU BECIOHOTUX PaKooo-
pa3HbIX U ONM3Ka K TaKOBOM JaHUEBBIX PAYKOB, HMEIOLIMX CPEIH BOAHBIX Oecro3Bo-
HOYHBIX HanOoJjiee BHICOKYIO BapnabeIbHOCTh MMPU3HAKOB.
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Summary

Krupa E.G. On the variability of Arctodiaptomus (Rhabdodiaptomus) salinus
(Daday) (Copepoda, Calanioda) from Semipalatinsk Region waterbodies

Institute of Zoology, Almaty, Kazakhstan

The variability of Arctodiaptomus (Rhabdodiaptomus) salinus (Daday) (Copepoda,
Calanioda) from Semipalatinsk Region waterbodies (Shagan Reservoir and Atomnoje
Lake) was studied. A. salinus females from waterbodies investigated were more changed
than males. The average females variability from Shagan Reservoir was 11.1, from
Atomnoje Lake was 12.4. The average males variability was 9.5 and 8.8, accordingly. It
was shown, that average variability of A. salinus from Semipalatinsk Region waterbodies
is much more than those of Copepoda, and similar to average variability of Daphnia.
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Pa3nooOpa3ue u OHoIOrnyecKne nNoKa3aresim pbio,
o0MTAIOIIMX B JIeJbTe P. YpaJ U npujeramuieii akBaTopun
Kacnuiickoro mops
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Kasaxcxuii HayuonaisHolii azpaphvil yhugepcumem, Aivamol, Kazaxcman
e-mail: zoonadir@kaznu.kz

Pri6HOE Hacenenune Kacnmiickoro Mops mpeacraBisieT co00il YHUKaTbHBIA KOM-
IUIEKC, KOTOPBII CHOXWICA B pe3ysibTaTe JIMTEIBHOIO HCTOPUYECKOTO Pa3BUTHSA
(Murpodanos, 1986). C ToUku 3peHus: COXpaHEeHUs1 OMOJIIOTUYECKOTO pa3HOOOpazus 1
MPOAYKIIMOHHBIX BO3MOXKHOCTEH 3TOTO BOJOEMa HAWOOJNBIIYIO IIEHHOCTh UMEIOT JKO-
CHUCTEMBI JEeNbTOBBIX YYacTKOB pek Bosra u Ypan. DT ke y4yacTKH HCIBITHIBAIOT
CHJIPHOE BO3JIEHCTBUE MEHSIOIUXCS IPUPOIHBIX (DaKTOPOB (MOBBIIAIOIINICS YPOBEHb
MOpSI ¥ CTOHHO-HaroHHbIE SIBJICHHS) W YelloBeKka. B otnuume ot p. Bonru, 3aperymmpo-
BaHHOI KackaJoM BOJOXPaHWIHUIL, (YHKIHMOHHUPOBAHHE YKOCUCTEMBI AEIbTHI P. Ypal
BO MHOT'OM 3aBHCHUT OT YPOBHS I'OJOBOI'0 CTOKA PEKH, KOTOPBI MOXKET MEHATHCS B 3HA-
YUTETBHBIX Tpeseax. Pexa sBisieTcs MOCTaBIIUKOM HE TOJIBKO OMOT€HHBIX AJIEMEHTOB
U WJa, HO U 3HAYUTEIBHOIO KOJIMYECTBA PA3IMUYHBIX 3arps3HAIOIIUX BellecTB. Peasb-
HYI0 YIpo3y HOpMalbHOMY (DYHKIMOHHUPOBAHUIO BCEX DKOCHUCTEM PErHOHAa IpeACTaB-
JISieT MHTCHCU(PHKALUS JOOBIYH YTIIEBOJIOPOIHOTO CHIPhS B MEJIKOBOIHOM 30He CeBep-
Horo Kacrus. Emte ogHO# cymiecTBEHHOM yrpo30il coOXpaHEeHHIO OMOJIOTHYECKOTO pa3-
HOOOpa3us ABJsieTcsi OpakoHbepCcTBO. HrkHee TeueHne pexn Ypail, BKIoYas AeNbTy U
MIPHYCTHEBOE TPOCTPAHCTBO, SIBIISIETCS] OJHUM U3 KIIFOUEBBIX YYACTKOB, OMPEIECIISTIONINX
MPOAYKIMIO UXTHO(DAYHBI BCero pervona. I1oaToMy u3ydeHHE COCTOSIHUS Pa3IHYHBIX
BHJIOB PbIO, OOUTAOINX 3/IECh, UMEET OOJIBIIOE 3HAUCHUE JIJISI COXPAHCHUS BCEH IKO-
CHCTEMBI.

Nxtunodayna Kacniuiickoro Mops, 1o pa3HbeIM OlleHKaM, HacuuThiBaeT oT 100 1o
123-126 BUIIOB U MOABUIOB PHIO M KPYTIOPOTHIX. BOJIBIIMHCTBO M3 HUX BCTPEUAIOTCA B
Boaax KazaxcraHckol 4acTH MOps W MpHIIEraomux Kk 6acceitny pekax (Ypar, Omoa).
HenocpencTBeHHO B MOpe U JIeiIbTax peK oOuTaeT He MeHee 76 BUIIOB U 47 TOJBUIOB
oTHocsmmMXcs K 17 cemeiictBam. ['maBeHcTBYOIIECE NOI0KeHHe B Kacnmiickom Gacceii-
HE 3aHMMAIOT KaproBbie PEIOEI - 42 BUA U MO/BH/A, Jaliee CICIyIOT OBIYKOBBIE - 32-
35 u cenbaeBbie peIOHI - 18 BUIOB 1 IOABUIOB. Bee npyrue ceMeicTBa npecTaBIeHbBI
He Oosiee yeM 1-7 Takconamu (Kazanuees, 1981; KacrimoB, 1987; Murpodanos u jp.,
2001).

Ceenenust 00 oceTpoBbIX, oouTatronux B p.Ypan u Cesepnom Kacnuu, ¢ nocra-
ToyHOH monmHOTON 0000mIeHsl H.E. Iecepumu (1986). Mx coBpeMeHHOE COCTOSHUE
SIBIISIETCSL 00BEKTOM HccienoBanus MHoOTuX crieranuctoB (I[lepeBaproxa, 1999; Cnus-
ka, 3p1koBa, 2000; Xonopesckas, Kpacukos, 2000; Kamenos, 2004; Cucenranuesa u
np., 2004). Jpyrum BugaM pbiO, OOUTAFONIMM 371eCh Ke, YACIACTCS ropa3lo MEHbIIe
BHUMaHUs. Pe3ynbpTaThl moucka omyOIMKOBaHHBIX CBEICHHUH O CTENEHH U3Y4YE€HHOCTH
uxtuopaynsl CeBepo-Boctounoro Kacmms k Hawary 21 Beka, HpPOBEICHHOTO
B.IT.MutpodanoseiM u ap. (2001), moka3zanu, 4To U3 83 W3BECTHBIX IS PETHOHA BH-
JIOB HET CBEJICHUH B TE€UEHHUE MIUTENbHOro BpeMeHu o 22 Bunpax. B Kpacuyio Kuaury
Kazaxcrana BHECEHO 5 BHIOB, OJJHAKO CBelEHHs 00 MX COBPEMEHHOM COCTOSHUH OT-
cytctByioT. M3 43 sHAaeMuuyHBIX BUIOB HHX HET cBelaeHwi o 15. MHTepBeHTOB
(BceneHIeB, UIMMHUIPAHTOB, AK30THYECKUX BUIOB U T.A.) HacuuThiBaercs 11 BHIOB,
OJIHAKO 0 6 U3 HUX CBEIECHUU HET.
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U3 0630pa umeromuxcs murepaTypHbix qaHubix (MBanos, 2000; MutpodaHnoB u
ap., 2001) cnenyer, 4To coxpaHeHHE OMOIOTHYECKOTO Pa3HOOOpasus B yCIOBUSIX Me-
HSIOIETrocsl YPOBHS MOpsl, MHTEHCU(HUKALUU [IPOMBICIIA, pacliMpeHus pabot HedTera-
30BOI'0 KOMILJIEKca Ha Ienbge kazaxcraHckoi yactu CeBepHoro Kacnus tpedyer 00b-
€KTUBHOCTH ¥ TIOJHOTHI HAYYHBIX MOHHTOPWHTOBBIX HCCIIETOBAHHI B 3TOM PETHOHE.
AHann3 COBPEMEHHOTO COCTOSIHHS OTAEIBHBIX KOMIIOHEHTOB BOAHBIX dKocucTteM Ce-
BepHOro Kacmusi BBISSBUII CHW)KEHHE MHOTHUX OHOJIOTHUECKHX IMOKa3aTeNeH, MaToIoT -
yeckue uzmeHenus, a B 2000 r. u MaccoByto rudenb TIOJICHEH, BOIOMIABAIOIINX TTHII,
PBIOBL, TNIAHKTOHHBIX ¥ O€HTOCHBIX oprann3MoB (KobereHnosa, 2004).

B cBs3u ¢ 9TMM 3a7adell IpOBEIEHHOTO MCCIIEOBAaHMS SABIAJICS aHAJM3 COBpe-
MEHHOT'0 Pa3HO00pa3us U COCTOSHMS PHIOHOIO HAceNeHMs AENbTHl p.Ypal U Mpuie-
rajouieid akBaropun Kacnuickoro Mops ¢ LENbI0 BBISICHUTH COOTBETCTBHE KPUTEPHUIM
Pamcapckoit KOHBEHIIMH O BOJHO-O00JIOTHBIX YTOJbSIX MHPOBOTO 3HAUCHHSI.

MaTepnaJI U METOAHUKA

OT510B pBIO OCYHIECTBISUICS B CeHTs0pe-okTsa0pe 2004 r. dns omiioBa peid Hc-
MOJIL30BAJIM CTAaHAAPTHBIN HaOOp cTaBHBIX cerelt ¢ siueeit 10, 20, 30, 40, 50, 60, 70, 80
MM, BeHTepb ¢ sueeld 5 MMm. Kpome Toro, ans ananuza ObUIM MCIIOJIb30BaHbl YaCTHKO-
BbI€ PHIOBI U3 IPOMBICIOBBIX HEBOJHBIX YJIOBOB Ha TOHEBOM yuacTke «Hwkusas Jlam-
6a». OCOOCHHOCTBIO OCEHHHX COOPOB PHIO SIBISUTHCH PE3KHE Meperaasl TeMIleparyp,
YTO MPHBOJWIO K CHIDKEHHIO JIBUTATEIbHON aKTUBHOCTH PbIO. CyIIeCTBEHHOE BIIHSHHE
Ha Pe3yJIbTaThl IPOBEACHHBIX HCCICIOBAHUN MOT OKa3aTh MAaCCOBBIN MPOMBICET PHIOBI
B JIeJIbTe P.Ypajl U MPHIIETAOMIEH YacTH MOPS — Be3le OTMEUYAIUCh MHOTOUUCIICHHBIC
pBIOALIKKE CeTH, €XEIHEBHO HaON0IaJI0Ch MAacCOBOE JABMKEHHE MOTOPHBIX JIOJOK B
JIeTTbTOBOU yacTu p.Ypal.

IIpryeM HaMu HEOIHOKPATHO OBUIM 3aMEUEHBl 3alpellleHHble K MPUMEHEHHIO
TaK Ha3bIBaGMbIE «JIECOYHBIE» CETH, I0-BUAUMOMY, OpOIIEHHbIE — CETH ObLIIM HaOUTHI
npotyxuieit peiooit (mpumepHo Ha 90% cocroselt U3 xepexa).

O06cietoBaHHBIE YYaCTKU MO OCOOCHHOCTAM aOHOTHUYECKUX M OHOTHYECKHX ycC-
JIOBU MOKHO OTHECTH K YETBIPEM TpyIIaM (OHOoTomam):

1. CcoOCTBEHHO pYCNIO PEKH — XapaKTEpU3YeTCs HU3KOH MPO3PAaYHOCTHIO BOMEL,
OTHOCHUTEJIBHO OOJBLION CKOPOCTBIO TEUEHUs, JOHHBINH I'PYHT MIpeCTaBIeH IJIU-
HUCTBIM MJIOM, MECTaMU C JOOaBJICHHUEM paKylIeyHHKa WJIM I1eCKa, BBICIIAS
BOJIHAasl PacTUTEIbHOCTh KpaifHe CKyIHa WJIM OTCYTCTBYET (TOHEBOH ydacTOk
«Hmxuss JJam6ay», [IpuMopceknii kaHa);

2. OT/ENBHEBIC PyKaBa, IPOTOKHA B COOCTBEHHO JEIBTE — MPO3PAYHOCTh HECKOIBKO
BBIIIIE, €M B OCHOBHOM pYCJI€; JHO WIIMCTOE IIIM IIECYaHO-IIIHCTOE, BEICIIAS
BOJIHAS PACTHUTENBHOCTh XOPOIIO pa3BUTa M MPEACTaBlIeHa TPOCTHUKOM, pIE-
cTamu u Jap. (pykasa [Ipumopckoro kaHana);

3. MIpUyCThEBas YacTh MOPs BOIM3H Oepera — Mpo3pavyHOCTh BOJIBI HEMHOTO BBILIE,
4YeM B peKe; TPYHT — Cepblil, MecTaMH YepHbIi, Wi, HHOTAA C PaKyLIeYHHKOM;
BbICIIAs BOJHAsA PAaCTUTENBHOCTH XOPOLIO pa3BUTa M HpEeACTaBlieHa TPOCTHH-
KOM H TUIABAIOIIUMH PACTCHUSAMH (NPUOPEIKHBIC YIACTKH K 3aIlajy U BOCTOKY
OT JIeNbTHI - B HypMyxaHoBckoM 1 [TemTHEBCKOM KYJITYKaX);

4. OTKPBITBIE YYaCTKH MOPSI — B OTCYTCTBHE BOJIH MPO3PAYHOCTH BOABI MO3BOJISIET
BUJIETH JO0 JIHA; TPYHT — CEPhII WM YePHBIN M1, MECTAMH C 3aI1aXOM CEPOBOJIO-
pona, BhICIIas BOJHAS PACTUTENLHOCTH MPEICTaBIEHA PAECTaMHU MM OTCYTCT-
ByeT (K 3amajay ¥ BOCTOKY OT YCThs).

J1s MHTErpajbHOM HKCIEPTHONW OLIEHKH, MO3BOJIAIONIEH IO COCTOSIHHMIO Opra-
HU3MOB OLIEHUBATh COCTOSHUE CPEIbl OOUTaHMUs, UCIIONIb30BAJIM METOIMKH yueTa (IIyK-
TYHpYIOIIEH acHMMETPUH OMJIaTepalbHBIX NMPU3HAKOB (Ko3dduieHT acumMmeTpun —
KA) mo 3axapoBy u jap. (2000), mopdonaronorumdeckoro aHanmsza (Ueborapesa u jap.,
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1999) u onpenenenus: uanekca Hebmaronony4droro cocrosiaust (MHC) no Penrernuko-
By u 1p. (1999).

Hazpanus pei0 npuBeneHsl B cOOTBETCTBHH co “CnoBapem...” (MurpodaHoB u
1p, 2003). Mopdobuonormyeckuii aHanu3 peid MPOBOAMWIN TI0 CXeMe, MPEIIOKEHHOMN
N.®. Tpagaunsim (1966). CraTrcTndeckyto oOpadOTKy JaHHBIX MPOBOJMIIA COTIIACHO
pykoBoactBy I'.®. JlakunHa (1990), ncnonbe3ys kommbloTepHyto nporpammy Excel.

Pe3yJ’[BTaTbI 41 06cy>lc)1e}me

Bcero Obutu OTIOBIIEHBI W WCCIENOBaHBI pbIObI 18 BUIOB: 1mun Acipenser
nudiventris, Kacnuiickas OOBIKHOBeHHas Kwibka (Tronbka) Clupeonella delicatula
caspia, myka Esox lucius, newy Abramis brama orientalis, 6enornaska Abramis sapa
sapa, cunen Abramis ballerus, rycrepa Blicca bjoerkna, Boona Rutilus rutilus caspicus,
kapack Carassius auratus gibelio, cazan Cyprinus carpio carpio, 4exoHb Pelecus cul-
tratus, xepex Aspius aspius aspius, xacnmiickas tmemas Chalcalburnus chalcoides
chalcoides, s13b Leuciscus idus idus, com Silurus glanis, oxyub Perca fluviatilis, cynak
Stizostedion lucioperca, kactimiickuii Obr90K-TiecOYHUK Neogobius fluviatilis pallassi.
Bce otnoBneHHBIC BHIBI PHIO SIBISIIOTCS aOOPUT€HHBIMH, YYXKEPOIHBIX BHIOB HE
0OHapyXKEHO.

BuoBoii cocTaB U KONMMYECTBO OTIIOBICHHBIX PHIO MPEICTaBIeHB B TadHIe 1.

Ta6auna 1
BuoBoii coctaB 1 0THOCUTEIbHASI YUCJIEHHOCTH(B %) PbI0, OTJIOBJIEHHBIX HA Pa3Jiny-
HBIX YYAaCTKAaX AeJbThl peKH Ypas u npuieramomei akpatopnu Kacnuiickoro mopst

OcHoBHOE [IpuyctbeBas
pycio Hpotoka | "o '\ ops Mope Bcero

un Acipenser
nudiventris 0 0 0 2.9 0.4
Kuneka Clupeonella
delicatula P 6,9 0 0 0 2,0
Ilyka Esox lucius 0 8,2 0 2,9 2,0
Jem Abramis brama 37,5 18,4 53,5 41,2 40,6
Benornaska Abramis sapa 9,7 0 12,1 0 7.5
Cunen Abramis ballerus 9,7 0 16,2 0 9,1
I'ycrepa Blicca bjoerkna 1,4 0 1,0 0 0,8
IImoTBa Rutilus rutilus 11,1 14,3 1,0 5,9 7,1
Cazan Cyprinus carpio 0 0 0 5,9 0,8
Kapacw Carassius auratus 2,8 14,3 2,0 26,5 7,9
Kepex Aspius aspius 0 6,1 0 0 1,2
I3 Leuciscus idus 0 2,0 0 0 0,4
Yexons Pelecus cultratus 5,6 0 10,1 0 5,5
Illemas Chalcalburnus
chalcoides 6,9 0 0 0 2,0
Cowm Silurus glanis 2,8 12,2 0 0 3,1
Oxyub Perca fluviatilis 1,4 20,4 0 14,7 6,3
Cynax Stizostedion
lucioperca 28 4,1 4,0 0 3,1
BBIYOK-IIECOYHUK
Neogobius fluviatilis 1,4 0 0 0 04

57



Mawmmnos H.I11., Kaxxabaea D.b., Kerenos E.b.  PazHooOpasue u GHOIOrHYecKHe MOKA3aTeH . . .

Haubonpmee BunoBoe pasHooOpasue orMedeHo B pyciie peku (13 u3 18 odna-
PY’KEHHBIX BHJOB), HAaMEHBIIIEe — B OTKPBITOI acTé Mops (7 BunoB). Kpome Toro, B
HEBOJHBIX yJIOBaX Ha TOHEBOM yuacTke «HiokHss JJam0a» m CeTHBIX yIIOBax MPOMBIII-
JISIOIIUX B TIPUYCTHEBOM YacTH MOPS phIOAKOB HAMHU OBLTH OTPE/ICICHBI PYCCKUN OCeTp
Acipenser guldenstadti n ceBprora Acipenser stellatus. Mononb 0CeTpOBBIX pPbIO B Ha-
[IMX yJIOBaX HE MMPeJCTaBJICHA.

Haunbonee MHOTOYHCIICHHBIM M TIPEICTABICHHBIM BO BCEX OMOTOIMAaX BUJIOM SB-
nstercs geur. lum, kuibka, sxepex, s3b, leMasi, Ca3aH U KaCITUHCKUA ObIY0K-TIECOTHUK
OTMEYEHBI TOJILKO B OTACIBHBIX OHOTOIAX.

U3 nccnemoBaHHBIX BUAOB PHIO COM H OBIYOK-ITECOYHUK BEAYT OOJIee I MEHEe
oceIbli 00pa3 JKH3HHU, BCE OCTAJIbHBIC BUABI MOTYT COBEPIIATH OONBIINE CE30HHBIC
JaKe CYyTOYHBIE NEepeMElIeHUs, MEHssl Kak CTaluH, Tak H oOllee IOJ0XKEHHe
(HampuMep, yXOJs TaJIeKO BBEPX MO peKe IJIH, HalPOTUB, B OTKpBITOEe Mope). I[loaTo-
My JUIS BCEX BHIOB MBI OyleM IPHBOIUTH OOIIYI0 XapaKTePUCTUKY, HE pa3leiisis BbI-
00pKH TI0 MecTaM OTJIOBa (Tabuus! 2, 3).

Ta0auua 2
MopdoOuosornyeckue NoKazaTeau poid U3 JeIbThI P.YpaJl U NpUJIeramwieil akBaTopuu

Cesepnoro Kacnust

Bupn L, mm 1, mm Qg q, g

min-max | M#+m | min-max M+ m min-max M+ m min-max M+ m
Kuinbka 89-120 | 109+6,7 67-96 85+6,2 5,2-6,7 5,9+0,37 4,8-6,4 5,5+0,35
[lyxa 730-900 | 796+47,2 | 650-790 | 702+38,4 | 1800-3700 | 2620+504,0 | 1700-3500 | 2460+512
Jlew 22-470 | 278497,6 | 70-390 | 224+78,5 5-950 323,24228 4-850 273,6+194
Benornaska | 198-260 | 233+£11,6 | 163-210 | 187+12,2 | 60-120 104,4+7,5 |54,9-114,0| 97,1£7,00
Cunerg 160-250 | 225+12,0 | 140-200 | 182+9,7 43-110 | 83,7+13,80 | 39-102 | 76,1+12,40
T'ycrepa 134-172 | 153£19,0 | 104-138 | 121+17,0 | 24,7-62,0 | 43,4+18,65 | 21,8-53,6 | 37,7+15,89
Bobna 100-350 | 205+49,5 | 85-230 | 164+37,2 | 14-490 | 131,3+84,8 | 11,7-312 | 98,3+56,14
Kepex 580-710 | 618+36,8 | 490-610 | 526+35,2 | 1800-3800 | 2600+680,0 | 1600-3200 | 2260+592,0
Casan 630-640 | 63545,0 530 530+0,0 |2600-3000 | 2800+200,0 | 2000-2400 | 2200+200,0
Kapacp 280-440 | 358+25,1 | 240-370 | 295+20,5 | 400-1500 | 809+170,8 | 300-1200 | 669+140,9
SI3p 340 290 500 405
YexoHb 240-340 | 300£16,1 | 230-300 | 261£15,3 | 122-223 | 150,9+£33,4 | 112-213 | 139,6+30,4
Mlemas 120-138 | 126+5,0 | 94-110 | 100+£3,9 | 11,5-18,5 | 14,1+1,78 | 9,6-15,5 | 11,8+1,51
Com 470-750 | 603£76,1 | 440-690 | 561+73,0 | 600-2500 | 1419+443,8 | 500-2200 | 1225+412,5
OkyHb 135-380 | 247+58,3 | 110-330 | 212+51,8 | 28-800 | 259,6+182 | 25,7-700 | 224,8+161
Cynax 390-610 | 534+70,9 | 330-530 | 464+64,8 | 350-1600 | 1219+371,8 | 300-1550 | 1131+365,6
Beraoie 134 111 30,34 26,75

Ipumeyanne: 17151 0003HAYCHUS IPU3HAKOB HCIONIB30BaHbI CUMBOJIBI L — 001Iast JUTHHA PBHIOBI
B MM; | — qumHa 6e3 XBOCTOBOrO IUIaBHHKA B MM; (Q — IIOJTHas Macca Tena, T;  — Macca Teia
0e3 BHyTpeHHOCTEH
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Tab6auua 3
KoapduunenTsl ynutaHHOCTH PbI0 U3 AedbTHI P.YpaJ U NpuJierawuieii akBaTopun
Cesepnoro Kacnust

Fulton Clark

Bun - -

min-max M+ m min-max M+ m
Kunbka 0,76-1,70 1,04+0,24 0,73-1,61 0,92+0,21
[yka 0,63-0,82 0,74+0,054 0,59-0,79 0,70+0,053
Jlem 1,19-4,39 2,16+0,534 0,85-3,81 1,85+0,492
Benornmazka | 1,30-2,14 1,62+0,262 1,21-1,99 1,51+0,241
Cunen 1,06-1,60 1,37+0,115 0,99-1,46 1,25+0,114
I'ycrepa 2,20-2,36 2,28+0,081 1,94-2,04 1,99+0,051
Bo6ma 1,64-4,73 2,28+40,336 1,39-3,01 1,81+0,249
Kepex 1,53-2,34 1,76+0,232 1,34-2,11 1,53+0,231
Cazan 1,75-2,02 1,88+0,134 1,34-1,61 1,48+0,134
Kapacs 2,56-4,02 3,08+0,304 2,17-3,18 2,55+0,256
S3b 2,05 1,66
YexoHb 0,50-1,24 0,86+0,177 0,46-1,09 0,79+0,159
[lemas 1,30-1,49 1,39+0,044 1,08-1,23 1,16+0,033
Com 0,63-0,93 0,77+0,082 0,50-0,82 0,67+0,095
OKyHb 1,54-2,52 2,03+0,208 0,96-2,35 1,77+0,219
Cymak 0,97-1,55 1,16+0,130 0,83-1,29 1,06+0,101
necomk 2,22 196

Ilpumeuanue: Uit 00O3HAYEHMS INPU3HAKOB MCIIOJIB30BAHBI CIICAYIONIME O0O03HAYCHMS:
Fulton, Clark — ko3¢ GHuIHEHTBI YIUTAHHOCTH COOTBETCTBEHHO 110 DynTony U no Knapk.

Iun. bein oT/IOBNIEH M BBIMYIIEH BCETO OAWH K3EMIULIp IIMMa: o0las AuHa
Tenma 136 oM, muHa Tema 0e3 IIMHBI XBOCTOBOIO IiaBHMKa - 119 ¢Mm, macca 6onee 10
KT; Hapy>KHBIH OCMOTP HE BBIABHJI KaKUX-JIMOO MATOJIOTUYECKUX OTKJIOHEHHH.

Kuabka (Tronbka). Beibopka npeacraBieHa nonoBo3pensiMu ocobsimu. Tloka-
3aTelld YIUTAaHHOCTU Bbille u3BecTHBIX ([lykpasen, 1986a), uTo CBUIETEIBCTBYET O
JIOCTaTOYHON KOpMOBOH 0aze. BHelHux aHoManuil He oOHapy>keHO. 3HaueHHUs IoKa3a-
tensa guykryupytomeit acummerpun (KA) ouenp Bricokue (0,47), 4To yka3blBaeT Ha
KpaifHe HeCTaOWIIbHBIC YCIOBUs cpebl oOuTanns. OTMEYCHO N3MEHEHHUE I[BETa ITOJI0-
CTHOTO XHpa. 3HaYCHUS WHIMBUIYaJbHOTO HHIEKCa HEOJIAromojy4yHOTO COCTOSHHSA
(MHC) Huzkue: ot 0 go 2.

Ilyka. Beibopka mpezacraBieHa B3pocibIMH ocobsmu. Mopdobromorniaeckre
MOKA3aTell HE BBIXOJST 32 U3BECTHBIC Ui ATOro Buja npeaens! (lykpasem, 19860),
OJIHAKO CpeIHHE MOKa3aTel YIUTaHHOCTH Hu3KHe. 3HaueHus: KA nesenuku — ot 0 10
0,19. OT™MeueHbI MaToJorHYecKue n3MeHeHus B meuenn U nmoukax. MHC coctasun 0-3,
YTO FOBOPUT 00 OTHOCHUTENIFHO OJaronoIy4HBIX YCIOBUAX CYLIECTBOBAHHA.

Jlemi. B BEIOOpKE MPHCYTCTBYIOT Kak ITOJIOBO3pENbIC, TaK W FOBCHWJIBHBIC
(HenosoBo3pensie) ocobu. HemomoBo3penbie ppIObI BCTPEYAIOTCS B JCIBTOBBIX PyKaBax
U B MIPUOPEXXHON KaMBIIIOBOH 30HE MpHIIETaloniell K esbTe yactu Mops. CpenHue mo-
Ka3aTelld YIIUTaHHOCTH XOPOIIKE, YTO CBUAETENBCTBYET O JOCTaTOYHOM 00ecreueHHO-
ct nuuield. OfHAKO MO WHAWBUIYAJIbHOM YHMUTAHHOCTU PBIObI CHIIBHO Pa3IHyaroTCs
MEXIy coO0OM; OTMEUEHHbIE B OCEHHEH BBIOOPKE MAaKCUMaJbHble U MUHUMAJIbHBIE 3Ha-
YeHHS TaKXe CHIIbHO OTJIMYAI0TCS OT paHee npuBeeHHbIX (banmbeToB u ip, 1988).
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CpaBHeHHE BEIOOPOK M3 Pa3HBIX OMOTOIIOB HE BBISIBHIIO KaKOH-JINOO 3aKOHOMEp-
HOCTH B paclpeieieHu: Mo MOKa3aTellsiM YIUTaHHOCTH. 3HadeHus: KA Bapbupyior y
B3pocibix peid ot 0,13 1o 0,30, 9TO COOTBETCTBYET CTAOMIBHBIM YCIOBHUSIM Pa3BUTHS.
3nauenust KA y oBeHmIbHBIX oco0Oeil Boime: 0,33-0,36, uTo yka3biBaeT Ha HECTaOWIIb-
HOCTb yCJIOBUI1 pa3BUTHS, NPOSBUBLIYIOCS B IOCIEAHUE TOABL. Y psAna ocodeil (0Kojo
70% ot o01Iero 4nciaa UCCIeI0OBAaHHBIX) OBUIM OTMEUYEHBI MCKPUBIICHHE WM M3MEHE-
Hue (HopMbI KaOEPHBIX THIUMHOK, HEPABHOMEPHO MJIM MO3aWYHO OKpallleHHas [euYeHb,
MO3TOBH/IHBIC TOHAJIBI y CaMIIOB, «YSPHOISATHUCTAsD) OOJIE3Hb, HCKPHUBICHUE OOKOBOM
JUHUU. Y OAHOM 0coOu Ha JyyaxX OpIOIIHBIX IUIABHUKOB UMEIHCH Y3JIOBUIHBIE yTOJI-
LICHUS, MPepbIBUCTasi OOKOBas JMHUS, 3HAYHTEIFHOE Pa3pacTaHHe COSAMHUTEIBHOU
TKaHU B MPOKCUMAJIBHOM OTJeJie MUIIEBAPUTEIHLHOTO TPAKTa, KPOBOUIUSHHUS B MHO-
Mepax, Kpyrible 4epBH B 1mosiocTd Tena. Okoso 20% BBIOOpKM He MMENU HUKaKUX Ma-
TOJIOTUYECKHX OTKJIOHeHHWH. B 1ienom muauBuayansueii MHC GonbiimHCTBa 0coOei
oKazascst HeBbICOK: 0-6.

Bejoriiazka. Beibopka npencTasieHa 1ojioBo3peibMu ocoosmu. Mopdostoru-
YecKHe TPHU3HAKW COOTBETCTBYIOT HWMEIOIIUMCS  JIUTEPATYpHBIM  CBEICHHSIM
(MenbaukoB, 1988a). 3nauenue KA cunbHo Bapeupyer (ot 0,21 no 0,75), uto yka3ssl-
BaeT HAa HapyIICHHE YCIIOBUU Pa3BUTHS Ha JIOKANBHBIX ydacTkax. OTMEUYeHHBIE MATOJIO-
rud: OyJaBOBHUIHBIE KaOepHBIE THIYWHKH, JKEITYb TEMHO-3€JIEHOTO [[BETa, KPOBOM3IIHSI-
Hus B Mbimmax. 3Hauenns MHC vebonpmue — ot 0 mo 3.

Cunen. Beibopka npencTaBieHa mojoBo3penbMu 0codaMu. Mopgdobuonoruye-
CKHE TOKa3aTeNld He BBIXOZSAT 3a W3BECTHBIC IUIA 3TOro BHAa Ipeaeinbl (MenbHUKOB,
19886). 3nauenne KA cunbHO Bapeupyert (ot 0,21 mo 0,50), uTo yka3piBaeT Ha Hapy-
LIEHHE YCJIOBUM pa3BUTHA Ha JIOKAIBHBIX ydacTkax. OTMeueHbl aHeMus XKaOepHBIX
JITIECTKOB, HEPABHOMEPHO OKpallleHHAas IIeYeHb, )KETYb TEMHO-3€JICHOTO [BETa, KPOBO-
n3nmsaHud B Mblmnax. 3uadennst MHC cocrasmmm ot 0 1o 3.

I'ycrepa. Bribopka npejcraBieHa NojI0BO3peIbIMU 0c00siMu. MopghoOroaoru-
YecKHe IT0Ka3aTeId He BBIXOJT 3a M3BECTHBIE IS 3TOro Buaa npenensl (MutpodaHoB,
1988) 1 MO3BOJIAIOT MPEANOIOKHUTE, YTO OTIOBICHHBIE HAMH OCOOM OTHOCATCS K TH-
nu4HOM (He KapnukoBoil) popme. Beicokoe 3nauenne KA (0,5) ykaspiBaeT Ha HapylIie-
HHUe romeocTasa pa3Butus. Ilaronornueckue n3MeHeHUs OTMEUeHb! B neueHu. HauBY-
nyansablid MTHC m3mensiercs ot 0 mo 3.

Bo6a. Beibopka mpezcraBiieHa MOJOBO3PEIBIMA W FOBEHHIIBHBIMH OCOOSIMU.
Mopdobronornyeckre moKa3areiu He BEIXOIAT 38 H3BECTHBIC JIJIS ATOTO BUJA MpeJie-
ael (dykpasen, 1987). Cpennue mokasareny YIUTaHHOCTH BBICOKHE, a Y OJHOW 0cO0H
3HAYUTENFHO MPEBBIAIOT paHee M3BECTHbIE MaKCUMaJIbHbIC 3HAa4YeHUs. 3HaueHus KA
CUIIbHO BapbHpytoT — oT 0,25 g0 0,75, 4ro yka3plBaeT Ha HEOJAHOPOIHOCTH CPENbI B
MecTax BOCIPOM3BOJCTBA. BeposTHO, CyIIECTBYIOT JIOKaJbHbIE I'PYNIHPOBKH, IOMa-
JIAroIMe 0/ BO3JAeUCTBHE HEOIaronpusaTHbIX (GakTopoB cpensl. OTMedeHHbIe MaTo0-
TMU: pa3pacTaHue SIMUTENNs BOKPYT IJla3, YSPHOISATHUCTAsA OOJIe3Hb, YKOPOUEHHbIE U
YTOJILICHHBIE ’KaOepHble THIYMHKH, MO3aUYHO OKpALIEeHHAas [1€4eHb, H3MEHEHUE LBETa
MOJIOCTHOTO JKHPa, OTEYHOCTh /WM BKIIIOYCHUS B TOYKaxX. VHIWBUIyadbHBIC 3HAUE-
uust MTHC nesbicoku — ot 0 10 4.

Kepex. Bribopka mpezacraBiieHa mMoJI0BO3peIbIME 0cO0sMU. Mopdoburonoruye-
CKHE TIOKa3aTelX He BBIXOAST 3a WM3BECTHBIE Ui 3Toro Buaa mpenensl (bamryHosa,
Mutpodanos, 1987). Ynurannocts Beicokas. 3Hauenus: KA mmskue (0,17-0,25). Bee
U3y4YeHHbIE 0COOM MOTHOJIM B CETAX, YTO HE MO3BOJIMIO MPOBECTH MOPQONATOIOTHYe-
ckuil aHanu3. Hu3kas 4uciIieHHOCTh JKepexa B HallMX YJIOBaX MOXET OOBSICHATHCA TEM,
YTO K MOMEHTY MCCIIeAOBaHUIN OoJblas 4acTb 0COOel y)ke COBEpIINIa OCEHHIOI MU-
rpanmo B pexy. Kak ykasbIBaJoCh BBIIIE, BO BPeMsl CCIICIOBAHUN JIEIETOBOW YacTH
HEOJIHOKPAaTHO BCTPEYAIICh OpOIICHHBIE CETH, 3aIlOJIHEHHBIC MPOTYXIIUM JKEPEXOM,
YTO TOBOPHUT O €r0 JOCTATOYHO BHICOKOH YHCIEHHOCTH.
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Ca3zan. Bribopka mpezcraBiieHa TOIOBO3PENBIMU 0cO0sMU. OTIIOBICHHBIE K-
3eMIULIPBI XapaKTEePU3YIOTCS CPSAHUMHE JIJIsl 3TOTO BHJA mMoKa3aTesiMu (MuTpodaHoB,
Hyxpasen, 1988). 3nauenus KA u UHC nuzkue — coorserctBenHo 0,13 u 2.

Cepebpsinblii  kapach. BpiOOpka mpejicTaBieHa KpPYIMHBIMH ITOJIOBO3PEIBIMU
ocobsaMu. Mopdobuonornyeckue Mmoka3aresid He BBIXOIAT 3a H3BECTHBIE AJISI 3TOTO
Buja nipenensl (I'opronosa, 1988). [lokazarenn ynuranHocTn xopoimue. 3Haderans KA
OoNBIIMHCTBA 0c0o0eii HeBbIcOKkUe — OT 0,17 mo 0,25, HO ecTh 0COOM, UCTILITABIINE 3HA-
YUTENHFHYIO0 HECTAOMIBHOCT BO BpeMsi ()OPMUPOBAHHS OMIIATEPATBHBIX IPH3HAKOB - Y
Hux 3HadeHuss KA pocturator 0,5. OTMEdeHO MaTOIOTHYECKOE M3MEHEHHE OKpPACKH
MOJIOCTHOTO XXHUpa U nedeHu, Ho B 1iesioM 3Hadenus MHC uesbicokue (0-3).

Yexonb. Bribopka mpeacTaBieHa MOJOBO3PENBIMA U FOBEHHIIBHBIMH OCOOSIMU.
Mopdobuonoruyeckre mokasarenn He BBIXOIAT 3a U3BECTHbIE AJIS ATOTO BUAA Mpelie-
nel (dykpasen, 1988a). YnuranHocTh HeBbIcOKast. 3HaueHUs] KA cUIIbHO BapbUPYIOT —
ot 0,10 no 0,67, 9yTO yKa3bIBaeT Ha HEOIATONPUSATHBIC YCIOBHS B OTJEIBHBIX yUaCTKaX
BOCIIPOM3BOJCTBAa. OTMEUEHHBIE MAaTOJOIHU: «UEPHOMATHUCTAs OOJIE3HBY, UCKPUBIIE-
HUE W HAapyLICHUE PSIHOCTH XKaOCPHBIX THIYHHOK, IIUPPO3 TEUCHU, KPOBOUIIUSHHS B
MBIIIIaX, Aedopmanus (runepTpodus) rpyIHBIX TO3BOHKOB, MOIITHBIE COSIHMHUTEIBHO-
TKaHHbIE pa3pacTaHus nuineBaputensbHoro tpakra. MHC mensercs ot 4 1o 8, uro Tak-
e YKas3blBaeT Ha TO, YTO OTAEIBHBIC OCOOW MOJBEPraloTCs HEONaronpUsITHOMY BO3-
JICHCTBHIO Cpellbl OOUTAHMUSL.

A3b. beu1 moiiMaH 1 3K3eMIUIAp C XapakTepPHbIMH JJIS BHJA IOKa3aTelsIMU
(Cunopona, 1987). [TokazaTenu ymuTaHHOCTU HIKE CPEAHHUX 3HAYCHHH, PUBOIUMBIX
1t Apyrux BomoeMoB Kazaxcrana. 3nauenust KA neBwicokoe (0,25), maTonormuecKux
OTKJIOHEHUH He 0OHAPYKEHO.

Ilemas. Bribopka mpencTaBicHa MOJIOBO3PEIBIMU U IOBEHHIBHBIMUA OCOOSMHU.
Kacnwuiickas memas B Ka3axCTaHCKOHM JacTh ee apeaia He u3ydeHa ([ykpaser, 19880),
MOATOMY NPHUBEJCHHBIE B TaOMHIE 2 CBEICHUS MPEJCTABIAIOT OONBLION HHTEpec. 3Ha-
yenns KA y GonbiiacTBa poid Beicokue — ot 0,44 1o 0,75, XOTs BCTPEYArOTCS M CHM-
MeTtpudHble K3eMIuisIpel (KA<0,30). 310 yka3plBaeT Ha TO, YTO OOJIBINASI YACTh TOITY-
JSIIMK BOCIIPOU3BOJIUTCSA B HECTAOMIIBHBIX YCIOBUAX. OTMEUEHBI CleIyIOlIHe MaTo0-
IMYECKHe HW3MEHEHUS: Pa3pblB U HECTHIKOBKA psaa NMpoOoJeHHbIX deuryil (OokoBoH
JIMHHH), HEPAaBHOMEPHO OKpAallleHHas Ie€4YeHb, yBEJIHMUEHHblE KPOBEHOCHBIE COCYIbI B
MIEYeHH, M3MECHEHHE [IBETA TTOJIOCTHOTO XkHpa, Ppectonuarsie Mosokn. MHC konebancs
ot 2 10 6.

ComMm. Bribopka mpeacTaBlieHa IIOJIOBO3PEIBIMH W FOBEHWIBHBIMH OCOOSMHU.
Mopdobuonoruyeckue IMoKa3aTeld HE BBIXOAAT 32 HW3BECTHBIC ISl 3TOTO BHUAA
npeznens! (Jykpasen, JIsicenko, 1989). KA usmensiercs ot 0,17 mo 0,44. HaGmoganich
CIIEAYIOIINE MATONIOTHYECKUEe U3MEHEHUS: aHEMUYHOE KOJIBLO Ha kalpax, M3MEHEHHE
L[BETA M€YEHH, NMapa3uThl Ha TIOKPOBax, kabpax u B nonoctu tena. MHC Bapeupyer ot
3 106.

OxyHb. BriOopka npencraBieHa MOJOBO3PENbIMA U IOBEHWIBHBIMH OCOOSMHU.
buonornyeckue mokazaTenu HE BBIXOIAT 3a M3BECTHBIE IS JAHHOTO BHJA IPEAEIIHI
n3menuuBocTH (dykpasern, 1989a). Cpennue nokaszaTenu yIUTaHHOCTH BBICOKUE. 3Ha-
yerns KA amuskue — ot 0,23 10 0,30. OTMedeHHbIE TATOJIOTHH: UCKPUBJIEHNE KOJIIOYNX
Jydell B IEpBOM CIIMHHOM IUIABHMKE M M3MEHEHHE I[BETa NIEUYEHHU, MO3anyHasi OKpacKa
NI€4YEHHU, OTEYHbIE MOYKH, HO B 11e1oM 3HaueHuss MTHC nesbicokue — ot 0 110 4.

Cynak. BpiOopka mpeacraBieHa IOJIOBO3PETIBIMH U IOBEHMJIBHBIMH OCOOSAMHU.
Mopdobuonoruyeckre Moka3aTelyd He BBIXOAAT 3a U3BECTHBIE Ul JaHHOTO BHJA Ipe-
nensl m3MeHunBoctH (ykpaser, 19890). 3nauenust KA wuzkue — ot 0,25 no 0,31. Ot-
MEYEHBI CIIEYIONIHEe MATOJIOTMYECKHEe M3MEHEHMS: MCKPHUBICHHE KOJIOYMX Jydeill B
MIEPBOM CITMHHOM IIJIABHUKE, aHEMUYHbBIE ka0pbl, HEPAaBHOMEPHO OKpAaIllCHHAs NICYCHb,
BKJIIOUEHHSI B TIOYKAX, NTApa3UThl B MOJIOCTH Tela, HO B 1enoM 3HaueHuss THC HeBbIco-
kue — o1 1 10 5.
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Boryok-necounuk. CeeneHNs 0 MOPPOOHOIOTHYECKHUX MOKA3ATENAX ITOTO BHU-
Jla kpaiiHe orpanuyensl. Hamu Obu1a 0T/I0BII€HA 0JjHA caMka. Mopgooruyeckue moka-
3aTeld COOTBETCTBYIOT mpuBeneHHOMY B.I1. MurpodanoBem (1989) ob6obmienHOMY
onucanuto. KA ouens Bbicokuit — 0,75. OTMeueHbI IaTOJIOTUH: HApYLIEHUE PSIIHOCTH
Yelnyi, MICKpUBJIeHHE OOKOBOM JIMHUH, HATWYKME OOJBLION0 YMCiIa apa3uTOB B IOJIOC-
i Tena u kumeynuke. UHC pasen 4.

TakuMm 00pa3oM, pe3ynbTaThl MPOBEACHHOTO HCCIEIOBAHUS ITOKAa3alH, 4TO B
JienpTe p. Ypan u npuieraromeil yactu Kacrnuiickoro Mopst pelObl HaXOAAT OCTaTOY-
HOE€ KOJIMYECTBO MHIIH, JUII MHOTHX M3 HHX Cpe/la OOUTaHHs OKa3bIBAETCS IOCTATOYHO
OJarompHUATHON IJIs1 BOCIIPOM3BECHMS M Haryna. B To jke BpeMs HOBEHIMICHHE 3HAUC-
Huit KA y HexoTopoii yacTu 0co0eil ¥ maToJoruyeckue U3MEHEHHsI CUCTEM JIeTOKCHKa-
nuu (Te4eHy, kadbp U MOoYeK) MHOTHX PBIO YKa3bIBAIOT HAa aHTPOIIOTEHHOE HapyIlleHHE
cpelpl OOUTaHuSI.

B BbIOOpKax 4exoHH, IIeMaH, coMa, CyJaKa COCTOSHHUE BCEX PBIO yKa3bIBaeT
HaJIM4Me TOKCHYECKOTO (pakTopa B OKpyKaromiei cpene. B BBIOOpKax TIONBKH, IIYKH,
nemta, GeNoraa3Ky, CHHIA, BOOJIBI, Kapacsl, OKyHs IPUCYTCTBYIOT KaK COBEPIIEHHO 3710~
pOBbIE 0COOH, TaK U OCOOM C BBICOKUM YPOBHEM maTojoruil. Vimeromecss 1aHHbIE He
BBISIBHJIM CBSI3U YPOBHS ITATOJOTMYECKUX OTKJIOHEHUH ¢ MECTaMHU OTJIOBA HJIM BO3pac-
TOM 0co0eif. DTO MOXKeT OBbITh OOBACHEHO OCEHHUMU MUTPALUSIMH, BO BpeMs KOTOPBIX
MIPOMCXOAUT CMEIIEHHE TYBOIHBIX U MOIYTIPOXOIHBIX PhIO, HATYIHMBABIINXCS B Pa3HBIX
yacTax aeibThl 1 CeBepHoro Kacnus. BeposiTHO, CyIecTBYIOT JIOKQJIbHBIE OYaru CUJIb-
HOTO 3arpA3HEHMs], CYIlECTBOBAHUE B KOTOPBIX IPUBOJAUT K 3HAYUTEIILHBIM MATOJIOTH-
YEeCKUM M3MEHEHHSAM. DTUM OIpeaenseTcs He0o0X0AUMOCTh NPOBEAEHHUS IOCTOSTHHOTO
MOHHUTOPHHTA COCTOSTHHS PBIOHOTO HACETIEHHS ACNBTH p. Ypai. Ocoboe BHUMaHUE TIPH
9TOM cJefyeT OOpaTUTh Ha COCTOSHUE MOJIOAU PHIO.

[TpoBeneHHOE MCCENOBaHUE HIKHETO ydacTKa p. Ypal, IeNbThl U IpHIIeraio-
el akBaTOPUU MOPA I0Ka3ajo, YTO JAHHOE BOJHO-0OJIOTHOE Yrofbeé COOTBETCTBYET
PamcapckuM KpUTEpHUAM OIpENeNeHUs] BOJHO-OOJOTHBIX YTOIUM MEXITyHapOIHOTO
3HAYeHUsI, OCHOBAaHHBIM Ha PbIOe, TaK Kak:

«(a) OHO TIOJIEPKUBACT CYIIECTBOBAHNE 3HAYMTEIFHON YaCTH MECTHBIX MOJBH-
JIOB PBIOBI, IIMKJIOB PAa3BUTHS U B3aMMOJICHCTBUS BUIOB M/MIH NOIMYJISALNI;

(b) oHO sBJIsIETCS Ba)KHBIM MCTOYHHKOM ITUINH IS PHIOBI, PHIOOITUTOMHUKOM H
MUTPAIMOHHBIM TyTEM, OT KOTOPOTO 3aBUCAT CTaJia PHIOBI KaK BHYTPH BOJIHO-
00JIOTHOTO YTO/bsl, TAaK U BHE €TO».

BriBoabI

1. HauGosp11yto onacHOCTh pa3Ho00pa3nio peIOHOTO HacesleHHus AETbThI p.Ypail
B HACTOSIIEE BpeMs IPEACTABISIET UPE3MEPHBIH M HEKOHTPOJIUPYEMBIH IPOMBICEI
PHIOBL.

2. Jlpyroii cepbe3HON YIpO30H SIBISIETCSI aHTPOIIOT€HHOE 3arpsi3HEHHE BOI U
BOJI0COOPHOTO OacceiiHa.

3. [laHHOe BOAHO-0OJIOTHOE YroJbe COOTBETCTBYET KpuUTepusM Pamcapckoif
KOHBEHLIUH O BOJHO-OOJIOTHBIX YTOABAX MEXIYHAPOIHOIO 3HAYCHUSI.

Paboma evinonnena npu noooepiicke Inodanvnozo xkonozuveckozo ¢onda (GEF)
KA3/00/G37 «Komnnekchoe coxpaneHue npuopumemHsix 2100a716H0 3HAUUMBIX 600HO
-00I0MHBIX Y200Ull KAK MeCm 0OUMAanus Muzpupyiowux nmuy: 0eMOoHCMpayus Ha
mpex meppumopuaxy
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Summary

Mamilov N.Sh., Kozhabaeva E.B., Keghenov E.B. Diversity and the biological
indices of the fishes living in the delta of the Ural River and adjoining parts
of the Caspian Sea

Institute of Zoology, al-Farabi Kazkakh National University,
Kazakh National Agricultural University, Almaty, Kazakhstan
e-mail: zoonadir@kaznu.kz

The delta and adjoining parts of the Caspian Sea remain the relevant place of fattening
and migratory way of Caspian indigenous species of fishes. The fishery and water pol-
lution are representing the major dangers to conservation of a diversity of the fish popu-
lation. The information about diversity and conditions of 18 indigenous species of
fishes is presented.
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N3MeHYnBOCTD M COCTOSIHUE monyasiuuii robsiHoB (Cyprinidae,
Cypriniformes) B ycinoBusix CeMHUnajaaTuHCKOro
HCHBITATEJIBbHOI0 MOJIUIOHA U BHE 30HbI €r0 BJIUSIHUSA

Mutpoganos U.B., Marmypatos C.A.

Hucmumym 3oon02uu, Anmamel, Kazaxcman

HccnemoBanust IO OIIEHKE COCTOSIHUSI UXTHO(AayHbI B 30He BiusHus Cemurmnaa-
THHCKOTO HcmbITaTepHOro mojurona (CHIT) npomgomkatoT paboThl O U3YUCHHUIO MPH-
CHoCcOOJICHHS BHIIOB K HOBBIM ycloBusM cpenbl. Ha Tepputopuu CUII pbIObI UCTIBITHI-
BaIOT HEOIArONPHUATHOE BO3JICHCTBHUE LIEJIOT0 KOMITIeKca (GakTopoB. YacTh U3 HUX CBsI-
3aHa C KECTKUMH MPHUPOIHBIMHU YCIOBUSIMH MOJIHTOHA W HEIOCTATKOM IPECHOW BOJIBI B
9TOM paiioHe. Jlpyras 4acTh HEMOCPEICTBEHHO CBs3aHa C JICSTEIBHOCTHIO YEJIOBEKa, B
TOM YHCJIC U C BIMSHUEM PagUaiMoHHOro (hakropa. JlaHHbIe B 3TOM HANpaBJICHUHU ObI-
JIM TIOJTYYSHBI HAMH B MPE/IICCTBOBABIINE TObI [IPU MCCIICIOBAHUN TOMYJISIUN €1bIa
1 TOJIBIIOB B BojioeMax Ha Tepputopuu CUII, a Takke B APYTUX PEUHBIX CHCTEMaX BOC-
Toka Kazaxcrana. B pasBurne 3THX HCclaenoBaHHEA OBUIO HEOOXOAMMO AajbHekIee
pacuIMpeHne Yrcia HHINKATOPHBIX BUIOB.

OObIKHOBEHHBIH TobsiH (Phoxinus phoxinus (Linnaeus, 1758)) — Hebomnbimas mo
pasMepaM pbiOa, YacTO TOMHUHHUPYET MO YUCICHHOCTH, YCTyMas Mo OHoMacce IpyriuM
BUZaM. DTO OJIMH W3 CaMbIX PacIpPOCTPAHEHHBIX BUOB, apean KOTOPOTO OXBaThIBACT
Bcio EBporry n Cubups. B UpTthimickoM 6acceiiie 0OBIKHOBEHHBIH TOMBSIH PacIpocTpa-
HEH TIOBCIONy, MPEIIOYUTAs MEJIKUE YUCThIE Py4YbM U PEKH. baixamickuil ToJbsH
(Lagowskiella poljakowi Kessler, 1879) 00bIYHO BBICOKOI YHCICHHOCTH HE JIOCTUTACT,
BCTpPEYasACh B HEOONBIINX KOJIMYECTBAX BO MHOTHMX MENKHX pekax bamxamickoro 6ac-
ceitHa. SIBIsAeTCS SHICMUKOM PETHOHA.

MaTepnan H METOAUKH

B pesyibraTe mpoBeneHus uxTuosiorniyeckux pador B 3oHe CUII u Ha npute-
FaolMX K HEMy TEPPUTOPUAX MaTepuall 1o rojbsHaM OTJIOBJIEH HaMmHu B p. Illaran Ha
BBIXOJIE U3 TOp (BepXHEe TCUCHHE), M HA Psijie KOHTPOJBHBIX YYaCTKOB, BBIOPAHHBIX C
YYETOM THAPONOTHYECKUX XapaKTEPHUCTHK PeK M cocraBa mxtHodayns! (puc. 1). Oba
YKa3aHHBIX BHJIa TOJBSIHOB OOHAPYKEHBI BO BCEX 00CIICIOBAHHBIX peKax.

Bepxnee teuenue pexu lllaran: Peka nmeer xapakrep ObICTPOro rOpHOTO TOTO-
ka. Menkue ObIcTpble Tiepekathl (riryouna 1o 0.3 M) u HeOoJIbIIre BOAONA bl Yepemy-
FOTCS C IMPOKUMU W JUTMHHBIMY Tuiecamu (aymHa 10 100 M, mupuna 10 10 M, royounna
1.5-2 M) ¢ 3aMeJIeHHBIM TeueHHeM. J{HO, Kak MpaBuUiI0, KAMEHHCTOE, B 3aTUIIHBIX MeC-
TaX € TOHKMM CJIOEM WJIa M HEOOJBIIUM KOJIMYECTBOM BOIHOM PACTHTENBHOCTH
(rpebeHyatsiii, NMPOH3EHHOJIMCTHBIN, Kyp4aBbli, OJECTAIMI PHECTHI, POTOJUCTHUK
POJCTBEHHEBIH, ypyTh KOJIOCKOBAs, BOJSHAs COCEHKa, ITy3bIpUaTKa OOBIKHOBEHHAs).
Kpome rombsHOB, oOHapyxeHB! cuOmpckmii enen (Leuciscus leuciscus baicalensis),
cubupckuit neckapb (Gobio gobio cynocephalus), cepoiit ronen (Nemaheilus dorsalis)
u musb (Tinca tinca).

Bonpoxpanunume Ha p. lllaran Obuto 0Opa3oBaHO HaNpaBlICHHBIM AJEPHBIM
B3pbIBOM B 1967 1. Ha ciugHuu ¢ p. Amucy. [IpurioTuHHas 4acTh BOAOXPAHUIIUIIA
riny0okas, 0 LIeCTH METPOB, JHO CHJIBHO 3aWJIEHHOE, JIMIIEHHOE PAaCTUTEILHOCTH.
BepxoBbs BOmOXpaHWIMIIA OOMJIBHO 3apacTaloT MOJBOJHOM pacTUTEIBHOCTBIO
(rpeOeHYAaTHIH, MPOH3CHHOIMCTHBIN M 3TaKOBBIH PAECTHI), MpeodIafaronye rryOHHs! 2
-2,5 M, IMEIOTCSl OOUIMPHBIC MEIKOBOAHBIC YYacTKU (10 1 M TIyOWHBI) ¢ 3apOCisIMH
TPOCTHUKOB, poroza W Kamblma. Kpome roibsHOB 0OHApYyXEHbI CHOMPCKHHA eJerl
(Leuciscus leuciscus baicalensis), cepwiii roner] (Nemaheilus dorsalis), nunas (Tinca
tinca) u cazan (Cyprinus carpio). Ilocne 1999 roma namba Ha BogoXpaHWIHIIE ObLIa
paspylleHa U BoJa CHIIBHO OCOJIOHMIIACh. Pri0a, Mo JaHHBIM MCCIeOBaHUN NOCIEAHUX
JIET, B BOAOXPAaHMIHUILE OTCYTCTBYET.
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| CEMHN
| T Cemumanamuncxutl

HCIBMamenbus
Qo

A - MecTa c6opa MaTepHana

Pucynoxk 1. Kapra-cxema c00pa HXTHOJI0rH4eCKOI0 MaTepHuaia

B kadyecTBe KOHTPOJBHBIX IUIOMIAZIOK HCIONB30BaHBl peku Asry3, Hapsid,
bakanac u byras. CoctaB mxTHO(ayHBI BCEX 3THUX PEK CJETKa pa3lindactcs, OJHAKO
UMeIoTCs o0le Win OJIM3KOPOACTBEHHbIE BHUABL. 1l0 CBOMM I'MIPOJOIHMYECKUM
XapaKTepUCTHKaM peku Asarys, bakanac m Byras noBonbpHO Onu3kuM Mexay coOOd u
aHasiorn4ssl peke Ilaran.

Peka Byra3 Oeper nHauano B TapOararaiickux ropax. [Tutanue nemoBoe. Mmeer
XapakTep OBICTPOro TOPHOTO MOTOKa. [TyOOKHe miiechl 10 2 M 4YepenyrTcsl ¢ OYeHb
ObIcTpbIMH OoJiee MenkuMH nepekaramu. OrTHocurcs K VpThimickoMy OacceiiHy.
OpHako, 10 p. UpTeil B HacTOsAIIEE BpEMsI HE JOXOAMUT.

Pexa Asry3 Geper Hauasno B ropax TapbaraTaii 1 IMeeT CMEIIaHHOE CHETOBOE U
nenoBoe nuTaHue. MccienoBaHa B cpelHEM TEUEHHHM, I MMEET XapakTep ObICTpOro
MOTOKa. SIpKO BBIpaXKEHHBIX TUIECOB U TepekaToB HeT. OmHako ecTh Oojee riryOokme
MecTa (10 2 M) ¢ 3aMeIJICHHbIM TeueHHeM. Berpedarorcs 3aBoau modtu 0e3 TeueHus
UK ¢ 0OpaTHBIM TEUECHHEM.

Pexa bakanac — npaBblif Iputok p. Adrys 6eper Hauano B ropax Kan-Hunrus, u
€ro UCTOKU B BEPXOBbAX CMbIKalOTCA ¢ ucTokamu lllarana. Tum nuraHus ¥ pacxomoB
BozbI B pekax bakanac n lllaran nmonHocThio uaeHTHUYHBL. [Ilupokue u odyeHb Menkue
nepexatsl (o 30 cM MIyOMHBI) YepeaylOTCs C OTHOCUTEIbHO CIIOKOMHBIMH H
JUIMHHBIMHE TIecamu. [myOuHa 1utecoB He npeBbimaeT 1 M, muHa 10 50 M, mmpuHa 5-
10 M. 3a mepexaTamMu W HEOOJBIINMHI BOAONANAMH BCTPEUAIOTCS TITyOOKHE SIMKH C
riryounoit 10 1.5-2.0 M, HO He Ooitee 2-3 M B IONIEPEYHUKE.

Pexa HapeiH — 7neBbIii mpuTOK p. Asry3 OepeT Havalo B HEBBICOKHX
orporax JlxyHrapckoro Amartay. lmMeer B OCHOBHOM pOJHHUKOBOE ITHUTAHWE.
Pacxon BoApl CHJIBHO 3aBUCUT OT BBINAJAIOMUX OCaAKoB. TeueHwe He
noctositHHoe, mupuna He Oonee 1.0-1.5 M., rmy6una no 50 cm. Berpeuarorcs
OTJENbHBIE SIMBI C TITyOUHOU 110 1 M.
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Pri6a oTnaBiMBaach ¢ MOMOIIBIO METKOSYCHHBIX JKaOCSPHBIX CETEH, MATbKOBOI
BOJIOKYIIH W PBIOONIOBHOTO caka. OTIOBIIEHHbIE PHIOBI (PUKCHPOBAJIMCH Ha MeECTe
pactBopoM 4% HeWTpaJIbHOrO (opMalnHa C MpeABapUTENFHON npedukcanuei B 1%
pacTtBope HeWTpambHOTO (opMaliiHa B TedeHue 2-4 dacoB. Bcero mccnemoBaHo 96
ocobeii peib. OcHOBHBEIE poMepsl mpoBeeHsl o M. @. [paBnuny (1966) ¢ yuerom
ocobeHHOCTell BHeIHeH Mopdosorun ronesHoB (MurpodanoB, Mutpoganos, 1987;
Bepr , 1949.). bunarepaibHble MEPUCTUYECKUE NPU3HAKH YUUTHIBAIUCH OTACIBHO VIS
JeBOM | mpaBoil cTOopoH. Bospact peid ompenensuin mo H. W. Uyrynosoit (1952) c
WCTIOJIb30BAHUEM B  KauyeCcTBE PETUCTPUPYIONIMX CTPYKTYp IUIOCKHX  KOCTEH
nepMmarokpanuyma. OmnpeneneHne CKOPOCTH POCTa M YHIMTAHHOCTH MPOBOIMIIOCH MO
obmenpuHATEIM MetonukaM (IIpaBauH, 1966). MeToauku U3yyeHUs H3MEHYUBOCTH U
HECTAaOWJIBPHOCTH WHIMBHIYAJTGHOTO PAa3BHTHUS TPHUBEICHBI B HAlled MpPeABIIyIIeH
pabore (Marmyparos, Murpodanos, 2002).

[Ipu uccnenoBaHUK MOMYJALUOHHOTO pazHOOOpa3usi MOP(HOJIOTHIECKUE Xapak-
TEPUCTUKU MOMYJSALMHA OLIEHUBAJIMCh HAa OCHOBE TPAJUIMOHHOIO IOIYJIALMOHHOIO
Matemarndeckoro aHanusa (Jlakun, 1990). OueHka JOCTOBEPHOCTH Pa3iIUuUi MPOBO-
quiach Ha ocHoBe npouenypst ANOVA. Bee pacueTsl NpoBeAeHBl C NPUMEHEHUEM
TIPUKIIaTHOTO MakeTa “Statistica 6.0”.

Pe3yabTaTthl M 00Cy:KIeHUE

OOBIKHOBEHHBIH ronbiH U3 peku lllaran omin4aeTcs OT BceX OCTAIbHBIX HCCIIe-
JOBAaHHBIX MOMYJISIHUN YyTh 00Jiee KOPOTKUM XBOCTOBBIM cTebeM. Ipyrux 3Ha4MMBIX
pasnuunii HaMH He oTMedeHo. Mexny BeioopkaMu 1993 u 2000 rogoB 3HAYHTEIBHBIX
pasnuuuii Het (Tabia. 1). MOXXHO OTMETHTH TOJBKO HEOONBIINE Pa3IUyuus B pazMmepe
rina3a. OJJHaKO 3TO MOXKET OBITh CBSA3aHO C Pa3MEPOM HMCCIIEOBAaHHBIX 0CO0CH, Tak Kak
W3BECTHO, YTO pa3MEpHbIE Pa3IMyus IO 3TOMY IPU3HAKY MOTYT OBITh OYEHb 3HAUM-
TEJbHBL.

Tabauna 1

TakcoHOMHYECKHE PU3HAKH 00BIKHOBEHHOT0 I'0JIbSIHA H3 HCCJIEI0OBAHHBIX BOJ0EMOB
IIpu- Asrys, 1999 Bakanac, Byras, 1994 | Hapwir, 2001 | Haran, 1993 | llaranx, 2000
3HaKU n=17 001 n=10 n=8 n=14 n=37 n=10
pl 26,96 + 0,33 [ 26,75 + 0,63| 27,61 = 045 (26,92 + 0,30|25,55 + 0,26 |25,68 + 0,43
lc 2531 £ 0,16 | 27,12 + 0,47 | 26,07 £ 0,26 | 25,68 =+ 0,17 26,65 + 0,16 |26,24 + 0,24
0 635 + 0,13 | 7,50 +0,17| 6,85 + 0,26 | 7,27 +0,12| 6,61 = 0,08 734 + 0,19
htt/h | 91,56 + 1,92 | 95,90 + 2,02| 89,88 + 2,13 | 97,15 + 1,60 91,21 + 1,54 |94,84 + 1,96
D 7,00 £ 0,00 [ 6,90 +0,10( 7,13 + 0,13 | 7,07 + 0,07| 6,97 + 0,03 6,80 + 0,13
A 6,94 £+ 0,06 [ 6,80 + 0,13 7,00 £ 0,00 | 7,00 + 0,00| 6,95 =+ 0,04 | 6,80 + 0,13
P 1435 £+ 0,15 | 14,60 + 0,31 14,86 + 0,14 13,90 + 0,48
\'% 7,00 = 0,00 7,00 + 0,00 7,21 + 0,11 7,10 + 0,10
sp.br. | 824 + 0,14 | 690 +0,10| 9,75 + 037 | 829 =+ 0,19 8,68 = 0,19]10,10 + 0,48
vert 38,00 £ 0,21 | 38,10 + 0,41 3821 + 0,24(39,03 + 0,15 (38,90 + 0,46

Ipumeuanue: pl — pirHA XBOCTOBOTO CTEOIs; Ic — IMHA TOIOBBI; 0 — MaMeTp riasa; htt/h —
TOJIIIMHA XBOCTOBOTO CTEOJS B MPOLEHTAX OT €ro BBICOTHI; D — KOJIMYECTBO MSTKHX Pa3BETB-
JICHHBIX JIydell B CHHHHOM IUIaBHUKE; A — KOJIMYECTBO MATKUX Pa3BETBICHHBIX JTy4Yeil B aHAIIb-
HOM IUIaBHHKE; P — KOJIHMYECTBO MSATKHX Pa3BETBICHHBIX JIy4eil B JICBOM I'PYIHOM ILIaBHHUKE;
V — KOMYEeCTBO MATKUX PAa3BETBICHHBIX Jy4eil B JIEBOM OpIOIIHOM IUIaBHUKE; Sp. br. — KOJIHU-
4eCTBO >KaOEpHBIX THIUMHOK Ha BHYTPEHHEH CTOpOHE IepBOil JIeBOil »kabepHOH nyru; vert —
o0Iee KOJTMYEeCTBO MTO3BOHKOB.
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MaxkcumanbHbIe pa3Mepbl OOBIKHOBEHHOTO TOJbSHA B HCCIIEJOBAHHBIX BOJIO-
eMax OOBIYHO HE MPEBBIIAIOT 6 CM U UMEIOT Bec 110 3 rpaMoB. OUeHb PEIKO BCTpeda-
I0TCS 0COOM pa3MepoM JI0 8§ CM U BecoM J0 7 rpaMoB. Takue 0coOM OTMEUYCHBI HAMU
TONBKO B peke AAry3s (Tadim. 2). CoOTHOILIEHHE KOJIMYECTBA CAMLIOB M CAMOK B TIOITYJISI-
LUSX OOBIYHO CO 3HAYUTEIBHBIM NPeodialaHieM CaMoOK.

Tonwko B peke [llaran B 1993 roay ObLI0 OTMEUEHO aHOMAILHO BBICOKOE KOJIH-
YEeCTBO CaMIIOB, YTO CBUJETEIbCTBYET O HApYIIEHUH HOPMAJIbHON MOJOBOH CTPYKTYpHI
nonymsiun. OxHako yxe B 2000 romy B 9ToH peke HaOIro1aeTcss HOpMaIbHAS TTOJI0BasT
CTPYKTYpa HOIYJISIMN C KOJIMIESCTBEHHBIM IpeoOIagaHeM caMOK HaJl camIiamMu. Bos-
pacT UCCIEeIOBAaHHBIX PHIO OOBIYHO BApbUPOBAN OT 3 10 5 HMOJIHBIX JIET, U3PEAKa BCTpe-
qaroTcs 6-eTHre ocobu (oTMeueHs! B pekax byras u Illaran).

Tadauna 2
MakcumasibHbIe pa3Mepsl U 10JI0Basi CTPYKTYPa NOMYJIsIMIA
00BIKHOBEHHOTI'0 I'0JIbSIHA

1 (mm) Q(g) q(g) CootHomreHne | As
maximum | maximum | maximum | CaMIIbl:CaMKH
[aran, 1993 55,00 2,55 2,05 2:1
IMaran, 2000 55,42 2,60 2,00 1:4 0.30
Asrys, 1999 74,42 6,50 4,60 1:5 0.14
Hapein, 2001 57,15 2,80 2,20 1:1 0.31
bakanac, 2001 58,37 2,50 1,90 1:2 0.20
byras, 1994 55,50 3,07 2,37 1:2

I[Ipumeuanne: | (mm) — cTaHAapTHAS UIMHA TeJIa OT KOHIIA PbIja 0 OKOHYA-
HUS YeIIyHHOTO MOKpPOBa B MHJUTUMETpax; Q (g) — MONHbII Bec Tena B IpaM-
Max; q (g) — Bec Tena 0e3 BHYTPEHHOCTEH B rpaMmax; As — TIOKa3aTellb acHM-
METPUH.

YOUTaHHOCTD TOJBSHOB M3 PAa3HBIX PEK M3MEHSETCS HE3HAYUTEIhHO. Makcu-
MaJlbHas YIIUTAaHHOCTh OTMEUEHa y ToNbsIHOB u3 peku byras. B 2000 roxy B peke 1lla-
raH yNUTaHHOCTb TOJIBLSHOB OblIa HECKOJBKO Oojbiie, yeM B 1993 roxmy, onHako 3Tu
pas3nnuus HEBEMUKH. Y TUTaHHOCTh caMIloB 1o Kiapk, kak mpaBuio, 3aMeTHO OoJblie,
geM caMoK (Tabm. 3).

PactyT ronbsiabl MemuieHHO. OOBIMHO TOIOBBIE IPUPOCTHI COCTABIAIOT OKOJIO 10
MIJUTUMETPOB. MakcHMallbHasi CKOPOCTb POCTa OTMEUCHA Y TONBSIHOB U3 PEKH ASTY3.
MuHIMaNBEHAsT CKOPOCTh POCTa OTMEUeHa y ronbsHoB u3 peku llaran 1993 roma c6o-
pa. K 2000 romy ckopoCTh poCTa TOJIBSHOB HECKOJBKO YBETUYMBACTCS B 3TOH pPEeKe U
CTaHOBHTCS OOBIYHOMU 715 3TOTO BUAa B Oacceitne Uprteia (puc. 2). B pekax Hapoia n
bakanac CKOpOCTh pOCTa TOJbSIHA OJMHAKOBA M HAXOAMTCS HA XOPOIIEM Ui BHIA
ypoBHe. B peke Byrasz ckopocTb pocTa 3aMeTHO HIDKE, YeM B OCTANBHBIX HCCIEIOBaH-
HBIX pekax (puc. 2). 3a cemb JjeT B peke Illaran moiHOCTbIO CMEHMWIIOCH OHO IIOKOJIE-
HHE TOJIBSIHOB, M CKOPOCTh MX POCTA 3aMETHO YBEIMUMIACh. JTO OXHO3HAYHO CBHJE-
TENBCTBYET O 3aBUCHMOCTH MOKa3aTeNei pocTa, B IEPBYIO O4Yepelb, OT YCIOBUH CyIle-
CTBOBaHUS U HEBBICOKOM YPOBHE HACIIETyEMOCTH ITOrO IPH3HAKA.
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Taoanna 3
BHOJIOFI/I‘leCKI/Ie HPI/I3H3KI/I OﬁblKHOBeHHOFO TOJIbAAHA
n |1(mm) Q(g) q(g) Fulton Clark

. @ |25 [4411 080 [1,33 0,00 [1,05 +007 [1,51 =003 [1,19 +0,02
araH

1993 O (114402 = 1,09 [125 0,13 [091 +0,09 |1,42 +009 |1,03 =+ 0,05
. a2 4105 017 [1,10 0,10 [0,90 +0,10 [149 0,12 122 =012
araH

2000 o I8 [4846 132 (1,74 £017 (1,33 0,13 [1.49 =003 [1,14 +0,03
s |9 3 [47.60 =269 [205 037 [163 =026 [185 005|148 + 001
1999 o |5 [42.66 3,66 1,50 043 [1,18 033 [1,76 004 [139 0,04
e 9|3 [4ann =182 [107 012093 £ 009 [124 =006 [1.09 + 005
199 o 14 [57.61 + 1,80 [3,13 £035 (2,31 +024 [1,55 =003 1,15 +0,02
5 2 |3 14337 £206 1,13 0,18 [0,00 +0,10 [1,36 = 0,04 [1,10 + 0,04
aKaHac,
2001 o 7 [49.87 185 [1.67 £0,16 127 0,13 [134 +007 [1,02 = 0,05
H 2 e 4494 084 [140 0,11 [1,15 008 [1,53 =005 [126 +0,03
a(S)LIH,
2001 o I8 [50,74 = 1,47 [204 £019 1,60 0,15 [1,54 =007 |121 + 0,04

Mpumeyanue: | (mm) — cTaHgapTHAS JJIMHA TeNa OT KOHIIA PbUia 0 OKOHYAHMS YCIIyHHOTO
MOKpoBa B MUiLTUMeTpax; Q (g) — moyHbIi Bec Tena B rpaMMax; q (g) — Bec Tena 6e3 BHYTpEH-
Hocrtei B rpammax; Fulton — ynurannocts no @ynron; Clark — ynuranaocts 1o Kiapk.
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Pucynok 2. CkopocTh pocTa 00bIKHOBEHHOIO I'0JIbSIHA
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Huxaknx OTKIOHEHHUH BO BHEUTHEH MOP(OIOTHH ronbsHoB 3 pekn lllaran Ha-
MU HEe O0HapyXeHO. Y JBYX T'OJIbSHOB U3 p. AAry3 oTMedaeTcs ropOoHOCHIH npoduib
TOJIOBHI (pHC. 3) ¢ HECKOJIBKO YKOPOUYSHHON BepXHell uentocTbto. {1 ronbsaHoB 1mog00-
HbIe a0eppaly perucTpUpYIOTCs BIepBble i KasaxcraHa. AHaNOTrMYHBIE HapyIle-
HUS CTPOEHMSI TOJIOBBI OBUIM OTMEYEHBI TAaKXKe Yy rojbLioB U3 3Toi peku. B peke baxa-
HAac OTMEYEHO JBe 0COOM C HEHOPMAIbHBIM Pa3BUTHEM IUIaBHUKOB. JIy4uH IIaBHUKOB
WCKPHUBJIEHBl U YKOPOYEHBI, UX KOJIMYECTBO COKpalleHo. [lepenonka Mexay JTydaMu
HECKOJIbKO yToueHa. Hapymienns: B CTpO€HHH TUIaBHUKOB, BIIOTH 71O TTOJTHOM peayK-
uuu  OpIOIIHBIX TUTABHUKOB OTMEYannch B peke bakanac um B 1960-x romax
(Mutpodanos, 1973). [lpyrux OTKIOHEHHI BO BHeUIHeH MOP(OJIOTHH TONbSIHOB HE
0OHapyXKEHO.

rop6oHochIii MpoduIb roJ10BbI HOPMAaJIbHBII
PucyHok 3. ®@opMa roJioBbI roJibsiHOB

Iloka3aresn acMMMETPUH OTHOCUTENILHO HEBBICOKHE Y BCEX MCCIIEOBaHHBIX
nonyJsauuid. MakcumanbHble 3HaueHus1 otMeueHbl B peke Illaran u B pexe Hapsin. Ilo-
Kazartellb aciMMeTpiH Ha ypoBHe (.30 XxapakTepeH AJisi NOMyJISIIUi, OOUTAIOIINX B yC-
JIOBHSIX XPOHHYECKOTO HEBBICOKOTO 3arps3HeHus. B pexax Asry3 n bakanac mokasare-
mu acummetpuu paBHbl 0.14 u 0.20 cootBeTcTBeHHO (cM. Tabm. 2). Takue 3HaYEHHS
XapaKkTepHbI VT MOIMYJISAIIA ¢ HOPMAJIbHOW TeHETHUECKON CTPYKTYPOH, OOUTAIOIINX B
ONTUMAJIBHBIX YCIIOBHAX, 0€3 HETaTUBHOTO BIUSHHS 3aTrPSI3HEHUS BOJIOCMOB.

HccnenoBanne M3MEHYMBOCTH OMIIATEPANbHBIX MPU3HAKOB TOJBSIHOB MOKA3aJ10
3HAYHTEIIFHOE YBEJIHMUYCHWE W3MEHUYMBOCTH y pPbIO W3 peku lllaran. [lo mpusHaky
«KOJIMYECTBO BETBHUCTHIX JIy4eH B TPYIHBIX TUIABHUKAX» JUIS TOJNBSIHOB U3 peku [llaran
OTMEUaeTcs OYEeHb BBICOKHI IOKa3aTedab 00Iel u3MeHunBOCTH — 2.01. DTOo MHOrO
OoJtbIlle, YeM BO BCEX OCTAJbHBIX UCCIIEIOBAaHHBIX MOMYJSAIHAX. [IpH 3TOM moKa3aTelns
TeHETUYECKON M3MEHYMBOCTH HaXOJMUTCS Ha OOBIYHOM YPOBHE. YBEIMYCHNE N3MEHYH-
BOCTH TMPOU30IILIO MOJTHOCTBHIO 32 CYUET YBEIMYEHHUS CTOXACTUYECKOH COCTaBISIONICH
(tabmn. 4). ITo npuU3HAKy «KOJUYECTBO BETBUCTHIX Jy4Yei B OPIOMIHBIX TNIABHUKAX) TaK-
ke y ToNbsiHOB u3 pekH [llaran orMeuaercs yBenn4eHue o0IIeid H3MEHYHBOCTH 32 CUET
3HAYUTEIHLHOTO YBEIMUEHHUS CTOXaCTHYECKOW COCTABIISIFOIIIEH.
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[To mpu3HaKy «KOJIMYECTBO )KaOCPHBIX THIYMHOK» HaOIromaeTcss oOpaTHas Kap-
TuHa. Tak ke oTMedaeTcs 3HAYMTENbHOE yBEeNUYeHHe oOuield M3MEHUYUBOCTH — 2.74.
OzHaKo B 9TOM CIIy4yae 3aMETHO YBEIIMYMBAIOTCS 00€ €€ COCTABIISIOIINE, TPUYEeM T'eHe-
TUYECKasi COCTABJIIONIAs N3MEHIMBOCTH YBEIIUNUUBACTCS 3HAUNTEIbHEE (Ta0I. 4).

Taéauna 4

IToka3aTean N3MEHYHUBOCTH 00LIKHOBEHHOI'0 IrOJIHLSHA

M3 HCCJICA0BAHHBIX BOA0OEMOB

My c* o o COViy P(GSZ) As
P 0.60 | 2.01 | 293 132 | 0.69 65.67 0.30
%35“’ \% 0.10 | 0.76 144 | 065 | 0.11 85.52 0.10
Sp.br. | 050 | 274 | 094 | 042 | 232 15.33 0.50
P 012 | 040 | 0.17 | 0,08 | 0.32 20.00 0.12
’1"9’15 3 \Y 0.00 | 0.00 | 0.00 | 000 [ 0.00 0.00
Sp.br. | 031 | 043 | 038 | 0,18 | 025 41.86 0.31
Baxa. P 030 | 093 | 050 | 022 | 0.71 23.66 0.30
HaC, \Y% 0.10 | 0.04 | 0.10 | 004 | 0.00 | 100.00 | 0.10
2001 Spbr. | 020 | 089 | 042 | 0.19 | 0.70 21.35 0.20
p 036 | 039 | 036 [ 017 | 022 43.59 0.36
%‘gfm’ A 0.14 | 0.14 | 0.13 0.06 | 0.08 42.86 0.14

Sp.br. [ 0.50 0.99 1.19 0.55 0.44 55.55 0.43

IIpumevyanns: P — KolnM4ecTBO MATKMX PAa3BETBICHHBIX JIyuyell B IPyJIHBIX IUIaBHUKAX; V —
KOJINYECTBO MSTKHX pPa3BETBICHHBIX Jy4el B OPIOIIHBIX IJIABHUKAaX; Sp. br. — KOJIMYECTBO
»aOepHBIX THIYMHOK Ha BHEUIHEH CTOPOHE MEPBBIX jka0epHbIX AyT; My — pa3nuyue B 3HaYCHU-
SIX IPU3HAKa Ha JIEBOW U MPaBOi CTOpOHAX Tela; 6~ — o0Ias Jucrepcus Npu3HaKa, o4’ — amc-
nepcusi QIYKTYUpYIOLeH acMMMETPUH IPH3HAKa; ol — Clly4aiiHas JUCIEpCHUsl IPU3HAKA,
cov); — KoBapHalus 3HaueHul npusHaka; P(c,") — nons ciydaiinoil coctaBmstomell B o01eit
JUCIIEPCHU TIPU3HAKa; AS — IIOKa3aTellb aCHMMETPHH PU3HAKA.

[Tpu3Haku «xonuyecTBa JIyueidl B IJIABHUKAX» OOBIYHO CUUTAIOTCS JOBOJBHO
KECTKO JEeTEPMUHUPOBAHHBIMI T€HOMOM U OTHOCATCS K IIPU3HAKaM C BBICOKOIl crere-
HBIO HACJICJyeMOCTH, W BIHMSHHE BHEIIHEH cpelbl Ha (pEeHOTHUIMHYECKOE IMPOSBIICHHE
npusHaercss HesHaunTenbHBIM (Kupnuunukos, 1979). [pusHak «komuuecTBa >xadep-
HBIX THIYMHOK», HA000pOT, TOCTATOYHO CHIIFHO MOXET 3aBUCETh OT KOHKPETHBIX YCIIO-
BUH OKpyxarouiel cpensl. To ecTh, y Hero reHeTH4ecKy 3aokeHa ropaszio oosuee mu-
pOKas HOpMa peaxiuu.

Takum oOpa3om, HabIroTaeMoe pa3HOoOpa3re 10 KOJUYECTBY jKaO0EPHBIX THIYH-
HOK, CKOpee BCEro, SBJIAETCS HOPMAIBHBIM MPOSBICHUEM BHYTPEHHETO pa3HOOOpasus
MOMYJISIIIMY, & U3MEHUYNBOCTh KOJIMYECTBA JIydel B IUIABHUKAX SBIISETCS MPOSBICHUEM
HETaTHUBHOTO BIIMSHUS CPEIbl.

AHaNOrMyHble pe3yibTaThl 10 aHAINW3y W3MEHYUBOCTH MPU3HAKOB ObUIH
ToTydeHsl HaMu panee Juisa enblioB (Mutpodanos U. B., Marmyparos, 1996, 1997 ) n
ronbeioB (MatmypaTtoB, Murpodanos, 2002) Ha tepputopun CUIL. Y 3Ttux BHIOB
TAaKXKE OTMEYalach YBEIMYCHHE CTOXACTUYECKOW COCTABIAIOIICH WM3MEHUYHMBOCTH
OuaTepalbHBIX TPU3HAKOB MPH YBEIMYCHWH HX AaCHMMETPUH W 3a4acTyr TpHU
COKpAILlEHUH T€HETHYECKON M3MEHYHMBOCTH. DTO CBHIETENbCTBYET O BIMSIHUU Ha Bce
BUIBI €JUHOTO (haKTOpa.
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B peke llaran 6putn otmMedeHsl B 2000 Toy HECKOIBKO 3K3EMIUIAPOB TOJIbSIHOB,
KOTOpbIE 3aMETHO OTJIMYAJINCh OT OOBIKHOBEHHOT'O I'OJibsiHA. PaHee 3TH HEeCKOJIBbKO 3K-
3eMIUIIPOB ObUTH OTHECEHBI HAMU K 03€pHOMY TOJIbAHY, TaK Kak APYTHe BHUIBI 3TOTO
pona panee B OacceitHe VpThia HEe perucTpUpoOBaIHCh. B pesynbrare moapoOHOTO
Mopdosornaeckoro ananmsa 14 3K3eMIUTIPOB OBIIH OTHECCHBI HAMH K BHIY Oayxaii-
cKkoro rojibsHa Lagowskiella poljakowi, KOTOpBIH B HacTOsIIEe BpEMs YacTO OTHOCAT K
otnensHOMY pony Lagowskiella Dybowski, 1916 (Kottelat, 1997). Ot 03epHOT0 rombsi-
Ha 9TH PHIOKM OTIMYAIOTCS MEHBIICH BBICOTOW Teia, OOJBIIMM PTOM, OTCYTCTBHEM
MEJIKAX YEPHBIX MATHBIIICK Ha Telle U PAIOM IpyruM ocoOeHHOCTeH (puc. 4)

OOBIKHOBEHHEIH TOJIBSH, camel] (ClieBa) U caMKka (crpasa) u3 p. bakanac, 2002 r.

OOBIKHOBEHHBIH TOJbsH U3 p. [llaran, 2004 r. Banxauickuii ronbsin u3 p. aran, 2004 r.

Banxamckuii ronesH u3 p. bakanac, 2002 r.,

Pazniumst B popme xabepHOI KPBIIIKK Y OOBIKHOBEHHOTO (CIIeBa) M OaIXalIcKoro (Crpasa)
TOJIbSIHOB

PucyHnok 4. BHemnuii Buj ronbsinos u3 pek Illlaran u bakanac
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Od4eBuIHO, STOT BUJ MOT IPOHUKHYTH B peKy Lllaran BMecTe ¢ cepbIM TOJIBIIOM.
UYucnenHocTh ero B peke lllaran ocraercss HeBbICOKOW. OT MOMyJISAMA 0aIXalIcKoro
ronbsiHa u3 pek Hapwin, bakanac u backan ronbss u3 peku lllaran otnuvaercs: Hau-
MEHBIIMMHU 3HAUYEHUAMH BBICOTHI M TOJIIUHBI XBOCTOBOrO CTEOJIsA. JIpyrux 3HauMMBIX
OTIIMYM HEe OTMeueHo. Bcero m3 4ersipex pek uccienoBaHo 63 ocodu Oaiaxaiickoro
rojbsiHa, u3 Hux 14 - u3 p. llaran (Tabmn. 5).

Tabauna S
TakcoHOMHYeCKHE MPU3HAKH 0ATXALICKOr0 rojibsiHa U3 HCCJIeJOBAHHBIX BOJ0EMOB

IIpu- backan, 1999 bakanac, 1994 baxanac, 1999 Bakanac, 2001
3HaKU n=11 n=9 n=7 n=11

pl 23.88+0.48 22.69+0.32 22.62+0.43 23.50+0.30
Ic 26.47+0.28 28.11+0.30 27.51+0.35 28.28 £0.22
o 6.69 +0.37 7.10 £0.25 6.41 £0.25 7.78 £0.24
htt/h 74.13 +£1.58 57.77+1.39 64.46 +1.61 72.86 +1.67
D 7.00 +0.13 7.00 £ 0.00 6.86£0.14 6.91 £ 0.09
A 6.27+0.14 6.67 +£0.24 6.00 £+ 0.00 6.36+0.15
P 12.27£0.24 12.86 + 0.34 14.36 £ 0.28
\'% 6.82+0.12 6.00 = 0.69 6.45+0.28
sp.br 7.18 £0.26 7.67+0.29 7.86 £0.26 7.91+0.28
vert 37.00+0.13 37.33+£0.50 36.71 £0.28 36.90 +£0.25

Hapsia 1999 Hapsin, 2000 Ilaran, 1993 IIaran, 2000
n=5 n=6 n=4 n=10

pl 22.69 +0.89 24.03 +0.59 23.36 +0.59 22.53+0.26
Ic 28.67 +£0.55 28.65 +0.22 27.99 +0.77 28.22 +£0.25
o 8.49+0.19 7.31+0.51 6.88 £0.40 7.72+£0.27
htt/h 74.96 +3.54 72.57 +2.09 80.53 £9.05 77.15+2.77
D 7.20 +£0.20 7.17+0.17 6.75+0.25 6.70 £0.15
A 6.20 £0.20 6.50 £0.22 6.50 £0.29 6.40 £ 0.16
P 12.60 +0.24 14.00 +0.45 12.60 +0.27
\'% 6.80 £ 0.20 6.50 £0.22 6.40+£0.16
sp.br 7.80 £0.37 7.83+£0.17 6.75 £ 0.48 7.10+0.35
vert 37.40+0.24 36.17+0.31 39.75+0.25 37.50+0.34

Ipumeuanue: pl — prHA XBOCTOBOTO CTEOIIs; Ic — IMHA TOJIOBBI; 0 — nameTp riasa; htt/h —
TOJIIMHA XBOCTOBOTO CTEOJS B IMPOLECHTaX OT €ro BBICOTBI; D — KOJMYECTBO MSTKHX
Pa3BETBICHHBIX JIydel B CIIMHHOM IUIABHUKE; A — KOJMYECTBO MSTKHX Pa3BETBICHHBIX JIydeil
B QHAJIBHOM IUIABHUKE; P — KOMMYECTBO MATKHX PA3BETBICHHBIX JTydYed B JICBOM TIPYAHOM
IUTABHHKE; V — KOJMYECTBO MSTKHX Pa3BETBICHHBIX JIyYei B JICBOM OPIOIIHOM IUTaBHUKE; SP.
br. — KonmruecTBO )aOEPHBIX THIYMHOK HA BHYTPEHHEH CTOPOHE MEPBOIi JIEBOM kaOepHOH 1y-
ru; vertebra — o01ee KOJNIECTBO MO3BOHKOB.

B 1995 romy nBe KpymHBIX 0COOM TOJIBSIHOB OBLTH OTJIOBJICHBI B BOJOXPAHUIIH-
me. [IpenBapuTeNbHO TH TOJNBSHBI TAKKE OBUTH OIPEICIICHbI KaK O3CpPHBIH TOJIbSH,
XOTS 10 PsIOy NMPH3HAKOB OHH M OTJIMYAIUCH OT HOMHHATUBHOTO IOABUA. YUYHTHIBAsI
HaJIM4YHe aHaIbHON mammwibl B (GopMmy kaOepHO KPBIMIKK, MBI CUATAEM BCEX ITHX
TOJIBSHOB TIpHHAANIeXammX K poay Lagowskiella Dybowski, 1916, u Buny — 6anxarmi-
CKuil ToJIbsH - Lagowskiella poljakowi (Kessler, 1879).
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YrnutaHHOCTh Oanxamckoro roiesiHa B peke lllaran HeBbicokas. OHa 3aMeTHO
HIDKE cpellHed o apeayy. MUHUMasbHbIE 3HAUEHUS YIIUTAaHHOCTU OTMEYEHBI JUIi ca-
MoK B 1993 rony (1.14 mo @yneTon u 0.86 mo Kiapk). D10 cBUAETENBECTBYET O HENOC-
TaTOYHOH KOPMOBOI 0a3e AL 3TOTO BHIA. 3HAUUTENBHBIX PA3NUUMi B YIHUTAaHHOCTH
OaxalIcKUX rojibsHOB o rojaM B peke lllaran He HaOmogaercs. OueBUIHO, KOPMOBas
0aza 0aJXallICKOro ToJibsiHa OTIAMYaeTCca OT KOPMOBOIl 0a3bl OOBIKHOBEHHOT'O TOJIbsIHA U
6onee crabumpHa. C BO3PACTOM YIMHTAHHOCTH OAXAIICKOTO TOJbSHA HECKOJIBKO BO3-
pacraet. PeanbHbIX pa3inuuii B yIIUTAHHOCTH CaMIIOB U CaMOK HE OTMeUeHO (Tabi1. 6).

Tabauua 6
BuoJsiornyeckue Npu3Haky 0aIXamIcKOro rojabsHa
[puznaku Backan, 1999 Bakanac, 1994 Bakanac, 1999 Bakanac, 2001
n=11 n=9 n=7 n=11
1 (mm) 51.12 + 558 |41.08 =+ 2.61 52.35 £ 2.56 4597 + 3.66
Qg 344 + 1.28 1.00 = 0.20 2.50 £ 0.37 1.80 + 0.53
q(g) 2,64 + 095 0.77 + 0.15 1.90 + 0.27 1.46 + 0.43
Fulton 1.75 + 0.04 1.30 + 0.04 1.66 + 0.06 149 + 0.04
Clark 1.39 + 0.02 1.00 £ 0.03 1.27 £ 0.05 1.22 + 0.03
Hapgin, 1999 n=5 Hapgin, 2000 n=6 Ilaran, 1993 n=4 | Ilaran, 2000 n=10
1 (mm) 31.03 + 1.21 |4989 + 730 38.52 + 0.49 4250 + 2.50
Qg 0.50 + 0.06 318 + 1.19 0.75 £ 0.07 1.29 £ 0.34
q(g) 039 + 0.04 256 + 093 0.55 + 0.04 1.03 + 0.27
Fulton 1.65 = 0.07 1.81 + 0.10 1.30 + 0.10 141 + 0.08
Clark 1.30 = 0.09 1.51 £ 0.05 097 + 0.07 1.12 £ 0.06

Mpumeyanue: | (mm) — cTaHgapTHAS JJIMHA TENa OT KOHIIA PhUia 0 OKOHYAHMS YCIIyHHOTO
nmokpoa B Mmuuinmerpax; Q (g) — monHbeld Bec Tenma B rpammax; ( (g) — Bec Tena 0e3
BHYTpeHHOCTEH B rpammax; Fulton — ymurtannocts mo ®ynton; Clark — ynuranHOCTH 1O
Krnapxk.

Pacrer Ganxarickuil ronbsH B peke lllaran MeyIeHHO U KPYITHBIX pa3MEpOB He
nocturaet. CKOpOCTh pocTa Oalxalickoro ronbsHa B peke lllaran camas Hu3Kas w3
BCEX HCCIIE[IOBAHHBIX HaMU NomyJssiuuit (puc. 5). Buay manoro konudecTBa Marepua-
J1a TPYAHO TOBOPUTH O Pa3jInUUAX B CKOPOCTH POCTa CaMIIOB M CaMOK, OJJHAKO, BUJMMO
CaMKH PacTyT HECKOJIBKO ObIcTpee.

MakcuManbsHBIe pa3Mepsl Oamxamckoro ronesiHa B peke llaran: mmHa Tema —
59 mm, monHsid Bec 3.9 T 1 Bec 6e3 BHyTpeHHOcTel — 3.1 r. MakcuMamnbHbBIH BCTpedeH-
HBIH BO3PACT MATH MOJHBIX JIET. 3aMeIUIeHHBIH TeMI POCTa U HU3KUE TOKa3aTeH YITH-
TAHHOCTH OaJIXamICKOTO TONbsSHA COXpaHAIoTCs 0e3 m3MeHeHuil B peke lllaran Ha mpo-
TSOKEHUM MOYTU JECATH IOCIEIHUX JIeT. DTO CBUAETENILCTBYET O OeqHOIl KOpMOBOii
6aze aroro Buaa B peke Lllaran.

Mopoonormueckne abeppaliy y 6anxamickoro ronbsiHa B peke 1llaran ve otme-
4yeHbl. Bee pplObl MMenn HOpMaJlbHOE pa3BUTHE BHEIIHUX U BHYTPEHHHX opraHoB. Ko-
3 PUIHNEHT aCUMMETPUH Oanxamckoro ronbsHa B peke Illaran — 0.37, 9To HECKOIBKO
OorbIie, YeM y KOHTPONBHBIX Momysisinui. Takoi ko3 pHIHeHT XapaKkTepeH IS TOITy-
JSAIMKA CO 3HAUUTETbHBIMU HapyIIEHUSAMHU B T€HETUYECKON CTPYKTYpPE MOIMYJISALHH HIIH
0o0uTaOUIMX B HEOIATONPUATHBIX YCIOBHSAX (TadI. 7).
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Pucynok 5. CxopocTh pocTa 6a;1XalIckoro roibsaHa

Tab6auua 7

MakcumaabHble pa3Mepbl H K03¢GPpUuuueHT acCHMMeTPHH 0AJXAUICKOr0 roJibsIHA

mlaglnnrflu)m ma?{i%%lm ma()ld(r%l)um As
[aran, 1993 39.40 0.90 0.62 -
[aran, 2000 59.13 3.90 3.10 0.37
backan, 1999 91.38 13.80 10.30 0.33
Hapsin, 1999 33.80 0.65 0.50 0.27
Hapsin, 2000 72.64 7.50 6.00 0.17
Bakanac, 1994 54.00 2.32 1.77 -
Bakanac, 1999 62.50 4.20 3.20 0.24
Bakanac, 2001 74.98 6.40 5.20 0.33

[pumeyanue: | (mm) — cTaHAapTHAS JJIMHA TENa OT KOHIIA PbUIa 0 OKOHYAHMS YEIIyHHOTO
nmokpoa B muuinmerpax; Q (g) — monHbeld Bec Tenma B rpammax; ( (g) — Bec Tena 0e3
BHYTPEHHOCTEH B TpamMmax; As — IMOKa3aTelb aCHMMETPHUH.

OO0muii ypoBE€Hb M3MEHYHMBOCTH TPHU3HAKA «KOJMYECTBO BETBHCTHIX Jy4ei B
TPYAHBIX IJIABHUKAaX» OJWHAKOBBIN Ui BCeX MOMyisinuid. Jlomisl cTOXacTH4ecKol co-
crapisitolelt Mensiercs ot 23% no 68%, npuyemM MakcHUMallbHas T€HETUYEeCKas U3MEH-
9uBOCTh oTMeueHa B p. lllaran. [1o nmpu3HaKy «KOJINYECTBO BETBUCTHIX JIy4eHd B Oprom-
HBIX TUTABHUKAX» OTMEUAeTCs] OYEHb BBICOKHI ypOBEHb M3MEHYHMBOCTH. [Ipuuem ero
YBEJIWYCHHE O0ECIIEYeHO MOJHOCTBIO 3a CUET YBEIWYCHHS CIydyallHOW — cTOXacThde-
CKOW COCTaBIISIONIEH, B TO BpeMs KaK T€HETUYECKass U3MEHUYHNBOCTH JIaXKe HUXKE, YEM B
KOHTPOJIBHBIX TTOMYJISIIHIX.
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3akioueHmne

B nenoM momynauuu AByX BUAOB ToibsHOB B peke Illaran B 3oHe BausHus Ce-
MHUIIaJaTUHCKOTO UCIBITATENBHOTO IOJIMTOHA OTIMYAaeT HECKOJIBKO MOBBIIIEHHAS aCUM-
MeTpusi OMyaTepalbHBIX IPH3HAKOB, IIPM OOIIEM HEBBICOKOM YpPOBHE aCHMMETPHH.
Tarxoke 0OTMEUaeTCsl 3HAUYUTEIBHOE YBEIMYEHHUE CIIy4ailHOM, «CTOXACTUYECKON» COCTaB-
nstromieit obei n3MEeHIUBOCTU. B To ke BpeMs reHeTHdeckoe pazHooOpas3ue MOoMmys-
nuu u3 peku llaran ocraercs Ha ypOBHE KOHTPOJIBHBIX IOIYJIAUI U3 pek bakanac n
Hapein. Ilokasarenn acummerpun A nomyisumu u3 p. Ilaran, a Takke CKOpOCTH
pOCTa U yNUTAaHHOCTH HAXOIATCS Ha CPeJHEM ISl 000MX BUIOB ypoBHE. OTKIOHCHUIT
BO BHEIIHEH 1 BHyTpeHHEi MOopdoornu y ronbsHoB u3 p. [llaran taxke He 0OTMEUEHO.
Bce 3T0 CBUAETENBCTBYET O HOPMAJIBLHOM COCTOSHUM IOIYJIAUHA. EMMHCTBEHHBIM CBH-
JIETEIILCTBOM HETaTUBHOTO BIIMSHUS IIOJMIOHA MOXKET CIIy’)KHTh TOJBKO YBEIMYECHHE
CIIy9aiHOM cocTaBisIomIel 00mIel N3MEHINBOCTH.
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Summary

Mitrofanov I. V., Matmuratov S. A.. Variability and condition of minnows
(Cyprinidae, Cypriniformes) on Semipalatinsk Range and out of its influence

Institute of Zoology, Almaty, Kazakhstan

Populations of Common minnow (Phoxinus phoxinus) and Balkhash minnow
(Lagowskiella poljakowi) from five rivers of Irtysh and Balkhash basins were investi-
gated. Populations from the Shagan river situated inside area of Semipalatinsk Range
influence. These populations of both species have normal sexual structure, but slow
growth rate. Condition factor of Common minnow is high and of Balkhash minnow on
the opposite is very low. Populations from Semipalatinsk Range have increased vari-
ability of characteristics due to increasing of stochastic part of general variability. Ab-
normalities of external fish morphology are not observed in this area. Asymmetry of
bilateral characteristics is low.
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0030p paynbl TMUMHOK XUPOHOMMI (CHIRONOMIDAE, DIPTERA)
BoapoeMoB Ka3zaxcrana

MuncapunoBa b.K., Kucenesa B.A.

Kazaxckuil nayuonanvuwiil ynusepcumem um. anv-@apabu, Aimamel, Kazaxcman

JIMUMHKY XUPOHOMM] ABJIAIOTCS CaMOM pacpocTpaHeHHOH Ipyniol 6ecro3Bo-
HOYHBIX )KMBOTHBIX TOHHOU (hayHBI IPECHBIX BOJOEMOB. JINUNHKN XUPOHOMHUJ B 0OJIb-
IO CTENeHH CIOCOOCTBYIOT MHHEpATU3alMid OPTaHUYECKOTO BELIECTBA BOIOEMOB,
COJEHMCTBYS TEM CaMbIM MX OMOJIOTMYECKOMY CaMOOYHILEHHUIO.

MaccoBOCTh pa3BUTHS JIMYMHOK XHPOHOMH] B COYETAHHH C BBHICOKUMH IHIIE-
BBIMH Ka4eCTBAMH JICNAIOT MX OJHUM M3 OCHOBHBIX KOMIIOHECHTOB B IHUTAHUU PHIO-
O6enrodaros. J[sl olleHKH KOPMOBO# 0a3bl ppI0 HEOOXOAUMO OIPENEICHUE BUOBOTO
COCTaBa M KOJIMYECTBEHHOTO PAa3BUTHSI TMYMHOK XMPOHOMHUJI B BOJOEME.

OpHako, (ayHHCTHUKO-CUCTEMAaTHYECKHE MCCIIEOBaHUA JaHHOIO ceMelcTBa
BEChbMa HECOBEpLICHBI. Pa3nenpHOE M3ydeHHE JTHYMHOYHBIX M MMaruHaJbHBIX CTaIui
MIPUBEJIO K CO3/IaHUIO B TIpe/ieNiaX OJTHOTO CeMeHCTBa JIBYX HE COTJIACOBAHHBIX APYT C
Ipyrom cucteM. OCHOBOIIOJIOKHUKAMH CUCTEMAaTHKH BOJHBIX CTaluil XUPOHOMH] ObI-
JIM THIPOOUOIIOTH, BO3AYLIHBIX CTQJAWN — SJHTOMOJIOTH. DTO MPHUBEJIO K TOMY, YTO 00be-
MBI POJIOB W TPYIII JIMYMHOK M KOMapoB yacTo He coBnaaanu (Ilnmosa,1974).

Josroe BpeMsi eIMHCTBEHHBIM ONpeAEIUTeNeM JUYMHOK ceMelcTBa ObUT orpe-
nenutens A.A. UYeprosckoro (1949). Ilo naHHOMY OIpENENUTENIO JTUYMHOK MOXKHO
OBUIO OMpPENeNIUTh 10 IPYMIBI BUAOB, KOTOPBIM COOTBETCTBYIOT HECKOJIBKO BUIIOB UMa-
ro. B mocnenyromux onpenenutensx ([lankparosa, 1970, 1977, 1983)nexoropelie BU-
Bl UMEIOT MOpP(OIOTHYeCKH HEepa3IHYMMBIX JIMYUHOK, Hanpumep, Paratendipes
plebeijus (Mg.) Hepa3nmuauMsbl ¢ TakoBeIME P. albimanus (Mg.).

I'uapobuonoramu pecnyOIUKN HAKOIUIEH OONbIIoN (haKTHYECKUH MaTepHai 1o
OTHeNbHBIM OacceiiHam U pernoHam (ManuHoBckas, 1973). [Ipu 3ToM XHpPOHOMHUIBI
OMpeNeNAI0TCA, B OCHOBHOM, IO IpeMMarnHaJbHbIM CcTaausM. BumoBoil coctas muun-
HOK XHPOHOMU/JI TIPEICTABIICH TOJIBKO MO OTACIBHBIM BoJloeMaM. HeT CBOAHOTO crivicka
BUJIOB JINUMHOK XMPOHOMUJ B BooeMax Kazaxcrana. B a3ToM cooOrieHnH Mbl IOIIBITA-
JHUCh 1aTh 0030p (hayHBI IMYMHOK XUPOHOMHUJ MO TaHHBIM Pa3HBIX aBTOPOB, HCCIEI0-
BaHUsI KOTOPBIX MPOBOJAWIMCH C CEPEAMHBI TPUIIATHIX JO KOHIIA JIEBSHOCTBIX T'OJIOB
JBaJIaTOrO CTOJIETHS.

Jns xapakTepucTHKH (payHbl XUPOHOMUZ 110 BOJOEMaM HCIOJIb30BaHO MXTHO-
reorpaduieckoe paiioHnpoBanue Teppuropun Kazaxcrana (MutpodaHnos u ap.,1986).
B kax1moM okpyre BbIIEJIEHbI BOJOEMBI, 1€ IPOBEICHBI MHOTOJIETHHE CTallMOHAPHBIE
rHApoOMOIOTHIecKUe UccaeJoBaHus. /JaHHbIE 10 HUM CBeICHBI B Ta0muiy. JlomonHu-
TEJIBHO MPUBOJATCA KPAaTKUE XapaKTePUCTUKU BHOBOIO COCTaBa XMPOHOMHJ B HEKO-
TOPBIX BOZOEMaX I10 JaHHBIM PEKOTHOCLIMPOBOUYHBIX 0OcnenoBaHui . st TOro, 4ToOb!
HE 3arpoMOXKJaTh CIHCOK, B HETO HE BKJIFOUEHBI ()OPMBI JTHUYMHOK, TAKCOHOMUYECKOE
IOJIOXKEHUE KOTOPBIX HE OIPEAETICHO U 0003HAYCHO KaK «SP.».

Ha Tepputopun Cubupckoro okpyra BoeineneHsl Ycrb-KameHnoropekoe, Byxrap-
MmuHCKoe u Kaparanamuckoe Bomoxpanmimima (tadm.). Kpome stux Bomoemos B Ce-
BepHOM 1 LlenTpansHoM Kaszaxcrane npuBeeHbl CBEACHHUS MO PAAY MEJIKHUX BOJOXpa-
Humut, o3ep Llyunncko-bopoBckoii cuctemsr u 03epa KypranbmxuH.
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00630p (hayHBI TMINHOK XUPOHOMHUJL. ...

Ycrp-KameHnoropckoe Bogoxpanuiniie Obuto co3aano B 1952 r. myrtem 3apery-
JUpOoBaHUs cToka peku MpTeinl. BomoxpaHUIuIe TUIIMYHO PYCIIOBOTO TUIA, AJIUHOM
71 xM. Jloxe ero y3koe, 3aKIII04EHHOE B CKAIUCTBIX Oeperax, ¢ MaKCUMaJlbHOM TTyOu-
HOW B paiioHe TIOTHHH 46 M. BomoxpaHniwie ObU10 OTHOCHTEIHHO TETUIOBOJHBIM 10
oOpa3zoBanusa ByxTapMHHCKOro BOJOXpaHWIMIIA. B HEM Boza IpOrpeBaltuch JIeTOM 0

22-23 C".

B Genroce BomoxpaHmmnina ObI0 00HApYKeHO 49 BHAOB M (hOPM JIMINHOK XH-
poHOMHA. OCHOBHOE pa3HOOOpasye BHIOB COCTABIUIM IPEICTABUTEIHN MOACeMeiicTBa
Chironominae (35 ¢opm). Hambosnee MHOTOYMCIIEHHBIMA OBUTM MENKHE BUABI poja
Cryptochironomus (9), Polypedilum (4). OcHOBHas Macca JHYAHOK SIBIISUTUCH

obuTaTensIMu MEITKOBOIbs paBoOepexbs Bogoxpanmnuiia (Kucemnesa, 1958,1964).

Taéauna

Bunosoii cocras anyunok xuponomua (Chironomidae, Diptera) B pa3HbIx Bogoemax

Ka3zaxcrana

Bunosoii cocras

BOAOCMBI

4

5

6

Chironominae

Stempellina septentrionalis Tshern.
Lauterbornia Kieff.

Micropsectra gr. praecox Mg.

M. gr. trivialis Kieff.

M. curvicornis Tshern.
Tanytarsus gr. lobatifrons Kieff.
T. gr. gregarius Kieff.

T. gr. mancus v.d. Wulp.

T. gr. lauterborni Kieff.

T. sexdentatus Tshern.

T. gr. exiguus Joh.
Cladotanytarsus atridorsum Kieff.
Paratanyrtarsus austriacus Kieff.
Camptochironomus pallidivittatus
(Malloch)

Chironomus plumosus L.

Ch. plumosus reductus Lipina
Ch. annularius Meig.

Ch. behningi Goetgh.

Ch. gr. bathophilus Kieft.

Ch. cingulatus Meig.

Ch. reductus Lipina.

Ch. salinarius Kieff.

Ch. gr. semireductus Lenz.

Ch. thummi thummi Kieff.
Einfeldia gr. carbonaria Mg.

E. pagana Mg.

Cryptochironomus gr. fuscimanus Kieff.
Cr. nigridens Tshern.

Cr. defectus Kieff.

Cr. gr. conjugens Kieff.

Cr. gr. fridmanae Tshern.

Cr. gr. viridulus F.

Cr. armeniacus Tshern.

Cr. gr. pararostratus Lenz

Cr. gr. anomalus Kieff.

Cr. gr. vulneratus Zett.

Cr. psittacinus Mg)

Cr. crassiforceps Goetgh.
Harnischia burganadzeae Tshern.
Leptochironomus tenter Kieff.
Paracladopelma camptolabis Kieff.
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IIpogonxenue TadIULBI

BOJIOEMBI

BunoBoii coctaB
1 2 3 4 5 6 7 8 9

Parachironomus arcuatus Goetgh.
Limnochironomus tgr. nervosus Staeg.
L. gr. tritomus Kieff.

Endochironomus gr. signaticornis Kieff.
E. dispar Mg.

E. tendens F.

E. impar Walk

E. stacelbergi Goetgh.

E. albipennis Mg.

Glytotendipes barbipes Staeg.

G. gr. gripekoveni Kieff.

G. glaucus Mg.

G. polytomus Kieff.

Allochironomus Kieft.

Pentapedilum exectum Kieff.
Polypedilum gr. convictum Walk.

P. gr. nubeculosum Mg.

P. aberrans Tshern.

P. gr. scalaenum Schr.

P. breviantennatum Tshern.

P. gr. pedestre Mg.

P. tetracrenatum Hirv.

Tendipedini gen? macrophthalma Tshern.
Pseudochironomus gr. prasinatus Staeg.
Sergentia gr. longiventris Kieff.
Paratendipes gr. albimanus Mg.

P. intermedius Tshern.

Microtendipes pedellus De Geer

M. gr. tarsalis Walk.

Stictochironomus gr. histrio F.

S. psammophilus Tshern.

S. «connectens Ne2» Lipina
Tanypodinae

Tanypus villipennis Kieff.

T. punctipennis Mg.

Procladius ferrugineus Kieff.

Pr. choreus Mg.

Procladius Skuze.

Ablabesmyia gr. lentiginosa Fries

A. gr. monilis L.

A. gr. tenuicalcar Kieff.

Anatopynia plumipes Fries

A. sibirica Tshern.

Orthocladiinae

Syndiamesa branickii Now. - - ; - - - - -
S. orientalis Tschern.
S. nivosa Goetgh. - - ; - - - - -
Diamesa thienemanni Kieff.
. insignipes Kieff. - - ; - - - - -
. steinboski Goetgh.

. mohelnicensis Hrabe
. pseudostylata Tshern.
. longipes Tshern. - - ; - - - - -
angustimentum Tshern.
. nivalis Pankr.

. spinosa Pankr.

. carpatica Both.et Cin. - - ; - - - - -
. inaeguabilis Pankr. -
Prodiamesa olivacea Mg. +
P. bathyphila Kieff. +
Odontomesa fulva Kieff. -
Brillia longifurca Kieff.
Trissocladius brevipalpis Kieff. - - ; R - - - -
Heterotrissocladius marcidus Walk.
Diplocladius cultriger Kieff. - - ; - - - - -
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IIpogonxenue TadIULBI

BunoBoii coctaB

BOJOEMBI

Eukiefferiella longicalcar (Kieft.)
E. discoloripes Goetgh.

. bavarica Goetgh.

. similis Goetgh.

. brevicalcar Kieff.

. hospita Edw.

alpestris Goetgh.

. coerulescens (Kieff.)

clypeata Kieft.

longipes Tshern.

popovae Tshern.

. quadridentata Tshern.

. tshernovskii Pankr.

. masordarjesis Pankr.

. communis Pankr.

. sellata Pankr.

. oxiana Pankr.

Synorthocladius nudipennis (Kieff.)
Orthocladius saxicola Kieff.

Or. thienemanni Kieff.

Or. rivicola Kieff.

Or. saxosus (Tok).

Or. frigidus Zett.

Cricotopus silvestris Fabr.

C. gr. algarum Kieff.

C. latidentatus Tshern.

C. biformis Edw.

C. bicinctus Mg.

C. trifasia Edw.

Paratrichocladius inaequalis (Kieft.)
P. inserpens (Walk.)

P. triguetra (Tshern.)

Psectrocladius simulans Joh.

P. psilopterus Kieff.

P. dilatatus v.d. Wulp.
Microcricotopus bicolor (Zett.)
Chaetocladis piger Goetgh.
Limnophyes transcaucasicus Tshern.
L. septentrionalis Tshern.

L. gr. pusillus Eaton.

Metriocnemus atratulus Zett.
Heleniella thienemanni Gowin.
Paraphaenocladius impensus (Walh.)
Corynoneura celeripes Winn.
C.scutellata Winn.

Thienemanniella clavicornis Kieff.
Th. Fusca Kieff.

Orthocladiinae gen.? 1. tridentifer Lin.
Orthocladiinae gen.? 1. macrocera Tshern.
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I[pumeuanue - +* oGHApYyKEHHBIE B COCTABE MMHUIIN PALYKHOU (opernu.
1 - Yere-Kamenoropckoe Booxpanunuine, 2 - byxtapmunckoe Bogoxpanuiuie, 3- Kaparan-
JUHCKOE Bojgoxpanuimie, 4 - [llapnapuHckoe Bojoxpanunuile, 5 - Axcaid-KyBannapbunckue
o3epa, 6 - Accurackue o3epa, 7 - Ozepo banxam, 8 - Kamuaraiickoe Bogoxpanumnmie, 9 - Bogo-

embl 3aunuiickoro u Kynreit Anatay

ByxTapMuHCKOE BOAOXpaHUIUIIE co3aaHo B 1960 r. 3aperynupoBaHueM CTOKa
p- Uptem. IporsokenHocTs ero 6omee 500 kM, ¢ HanbOomnpIied mmpuHon 40 KM U Mak-
cUMaJIbHOM riryOuHOl 70 M. TeMnepaTypHBIi peXUM OTAETBHBIX PAaHOHOB BOJOXPaHH-
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JIIIA 3aBUCUT OT ruapomMopdosiorunt. CpegHre MHOTOJIETHUE BETUUMHBI TEMIIEpaTyphl
03epHOH yacTH KoyebmroTes B peaenax 21,2 - 24,2 C°, ropHo#t yactu 13,9 - 14,1 C°.
[Ipu n3yvyennun ruapodayHsl BOAOXpaHUIHIIA ObLT0 BBIsBICHO 40 BUIOB 1 (hOpM JTHIH-
HOK XMPOHOMHJI C CYIIECTBEHHBIM IpeoliIagaHueM WX BUIOBOTO COCTaBa B MEPBOM
necatuneTnd (Ta0i.). BumoBoil COCTaB XUPOHOMHJ WACHTHYCH TaKOBOMY YCTh-
KameHnoropckoro BomoxpaHWIMIA, 3a UCKIoueHHeM poaa Chironomus, cpeau mpen-
craBuTeneil koToporo Haiijeno 7 BunoB (Bakyinko, 1966; Tiotenbkos, [Tunbryk, 1967;
[Menapuk, 1968; Manunosckas, Tan, 1983).

Kaparanaunckoe Bomoxpanwiuie coopyxero B 1939 r. na p. Hype. OHo He-
0oJbIoe, IMHOM 10 25 KM, mupuHOo# oT 1,5 10 6 KM, MakcuMaibHas TayouHa 15 M.
IMpu uccnenoBanny rugpodayHs! Bogoxpanwima ¢ 1961 xo 1979 rr. B 6enToce ObUH
ompeneneHs! 26 BUAOB U GopM JTHMUYMHOK XMPOHOMHJ C 3aMETHBIM COKpAIeHHEM IO
rogaM (tabm.). OCHOBHYIO MaccCy co3JaBaiy JUMHOGUIbHBIE BUABI (18 TakCOHOB).
Tonpko 37€chk OBITM BCTpedeHHI J1Ba Buna — A. plumipes, A. sibiricus (ManmuHOBCKas,
1955; Manunosckas, Ton, 1983).

B nmonnoii ¢dayne Oxmbactysckoro, Bepxuerobombsckoro, Kapatomapckoro,
Cepreesckoro, BsgecnmaBckoro BomoxpaHwiuil, co3gaHHbIX B 1960-1970 romax Ha
kanaze Mpteimi-Kaparanna u pekax To6on, Uinum, 0t onpeaenensl 6omee 50 BUaOB
JUYUHOK XUPOHOMHI: M3 TMojcemMericTBa xupoHoMuH 40 BHIOB, a U3 OPTOKIAIUUH 9
¢opM. B ocHOBHOM, OHU OBUIM NPENCTABIEHBI IIMPOKO PACIPOCTPAHEHHBIMH JIMMHO-
¢unpHBIME opMmamu. B CepreeBckom Bomoxpanmiuie HaiineHo 30 BumoB, B Kapato-
MapcKoM BojoxpaHuiuiie - 14. Ciaexyer oTMETUTh, YTO M0 YUCILY BUJOB JOMHHUPOBA-
1M npencraButeny poga Chironomus, cpe KOTOPBIX TOJIBKO B DKHOACTy3CKOM BOJO-
xpanwnuinie Hainensl Cladotanytarsus pallidus Kieff., Ch. nigrifrons Linevitsh et Er-
baeva, Ch. dorsalis Kief. B CepereBckom U BsiuecnaBckoM BOIOXpaHHIHINAX ObLIH
oOHapyKeHbI IBa BUAA OPTOKIaIuuH: Acricotopus lucidus Staeg., Psectrocladius bar-
bimanus Egw. - obuTatenn XoI0JHBIX CTOSYUX BoJoeMoB (ManuHoBckast, ToH, 1983).

IMpu n3yuennn ruapodayns! lllyanncko-bopoBckoii cucTeMs! 03ep, B 3000€HTO-
ce ObuH onpezeneHsl 23 Buaa v Gopmel tnanHOK xupornomua (Kucenesa u np., 1983).
[To BUmOBOMY COCTaBy MpPEBAIMPOBAIHN MIMPOKO PACHPOCTPAaHEHHBIE JTUMHO(HIBHBIC
¢dopmer moncemeiictBa Chironominae (18). Tombko B HlyunHcko-BopoBckux o3epax
ObL1 BeTpeueH Bup u3 Tpudsl Tendipedini (gen? 1. minuta Kruglova), Tak:ke oTMedeHbI
penko Bcrpeuaronmecs Buubl Lauterborniella gr. agrailoides Kieff., Microcricotopus
bicolor Zett.

Ozepo Kypranpmkus pacnoioxeHno Ha teppuropun Llentpansnoro Kasaxcrana
B Tenru3 — KypranbpkuHCKOI BHaguHe, OHO MEIKOBOAHOE, HanOobias riryOuHa 2,5
M. OCHOBHBIM HCTOYHHKOM IHUTaHUS sBisieTcs peka Hypa. B nonHoit gayHne o3epa Obl-
U ompeneieHsl 24 Buaa MMuuHOK xupoHomuna (TroteHbkoB,1956). B ocHOBHOM 3TO
LIIMPOKO PacIpOCTpaHEHHblEe IpeacraButrenu pojoB Chironomus - 6 BHIOB,
Cryptochironomus - 5, Endochironomus - 3, KOTOpBIE SIBJISIFOTCSI OOMTATENSIMU  3aJICH-
HBIX TPYHTOB WJIM TMOTPY>KEHHBIX BOJHBIX PACTEHHUH CTOSYUX BOJOEMOB. B nmanHoM
03epe BCTpevauch TMUUHKY Lauterbornia gr. agraloides Kieff., koropsie Obly Haiie-
HbI B 03epax [{yunHcko-bBopoBckoil cucTeMBl.

Jnst reppuroprn CeIpAapbHHCKOTO OKpyTa MPUBOIUTCA BUAOBOM COCTaB JIMUH-
HOoK B IllapmapmHckoMm Bomoxpanmmmmie n Axcai-KyBanmapepuackoM o3epe (Tabi.).
JIONOIHUTENBHO NMPUBOAUTCA KpaTKas XapaKTepUCTHKAa XUpOHOMHI KeHrupckoro u
ByryHbCKOTO BOJOXpaHHIIHIIL.

[TapmapuHCKOE BOJOXpAaHWIHIIE COOpPYX)eHO B 1964 r. B cpemHeM TedeHHH
Ceipnapeu B UnMmkeHTcKOM obnacTu. [TpoTsbkenHoCTs Bogoxpanmwmumiia 100 kM, Makcu-
MaJlbHasl IIMPHHA 25 KM, TIyOWHa y CTBOpA IUIOTHUHBI 22 M, CpelHss riayouHa 6 M. B
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TMiepBbIe TOBI HAMTOJHEHUS B JOHHOH (payHe BOJOXPAaHHIIHIIA JOMUHUPOBAIH JTHYMHKA
xupoHomu. Ilo mepe gopmupoBanus ¢ayHsl, n3 OHOLEHO3a BBINAIU PeOPUIbHBIE
($opMBI, a ¢ pa3BUTHEM BOJHOM PACTUTENBHOCTH CTalM IpeolsanaTs GuroduibHbIE
BUZBl. B TeueHWe MepBhIX JECATH JIET HAMONHEHUs B JAOHHOW (ayHe oOHapyxeHo 27
BUIOB U (OPM JIMUMHOK XUPOHOMUA (Tabi.) B BUAOBOM OTHOLIEHUM IOMHUHHPOBAIH
Menkue Gopmel poaoB Cryptochironomus u Polypedilum (ILlennpuk, 1981; Kucenesa,
1999).

Axcait—KyBannapbUHCKHE o03€pa OBIIM PaclOJIOKEHbl B CEBEPO-BOCTOYHOM
[Tpuapanbe U ABISIINCH SMHBIM BOJAHBIM MaccHBOM. O3epaMH 3/1€Ch Ha3bIBAIUCH TLJIE-
CBI, CBOOOJIHBIC OT )KECTKOW PACTUTENBHOCTH, OTICICHHBIC OT APYTHX IUIECOB, TYCTHI-
MU 3apociisiMi TpocTHUKA. CpenHsist TIyOnHa o3ep Oblia HeBenuka - 2,1-2,3 M, Makcu-
ManbHas - 4,3 M. O3epa 3Tol CHCTEMBI OTJIIMYAJIUCH BBICOKO 3apacTaeMoCThio. B oH-
HOU (payHe 03ep 10 BHAOBOMY COCTaBY JAOMHHHPOBAIH JIMYMHKUA XHUPOHOMUJ, MIPE-
ctaBneHHble 32 BugamMu. OCHOBHasg Macca JIMYMHOK - 3TO JIMMHO(QUIIBHBIE (OPMBL,
npeacraBieHHble pogamu Chironomus - 5 BunoB u Cryptochironomus - 6 BHIOB
(dykpasen u ap., 1973).

Kenrupckoe Bomoxpanuiuiie coopyxkeHo B 1950 r. Ha p. Kenrup - rmaBHOM
nputoke p. Capricy. JnuHa Bomoxpanunuma 26 kM, mmpuHa ot 650 1o 1200 M, rmy6u-
Ha 710 26 M, B cpeaHeM 8,2 M. B mepBbIe ro/ipl HAaIlOJHEHMSI B IOHHOH (hayHe JTNIUHKH
XUPOHOMUJI ObUTH TpeCTaBeHbl 25 BugaMu. Yepes IecaTh JIeT BUIOBOH cOCTaB XUPO-
HOMUA oboratuics 10 35 BuaoB u GopM. B 0OCHOBHOM 3TO OBLIH JIMYWHKH MOJCEMEHi-
crBa Chironominae - 30 TakcoHoB. Ha 1010 opTOKIaInuH NprUXOAMIOCh TONBKO 14%.
CrenyeTr OTMETHTB, YTO U3 OPTOKJIAIUHH TOJIBKO B 3TOM BOAOXPAaHMIIUILE OOHAPYKEHBI
muuanbku Procladius ischimicus Tschern (Cene3nesa, 1970; Manunosckasi, Tan, 1983).

Byrynbsckoe Bogoxpanmmiie coopyskeHo B 1958 r. Ha p. byryns UnMmkeHTCKOM
oOnactu. BogoxpaHumiuiie paBHUHHOTO TUIIA, HEKPYITHOE, [UInHA 0K0J0 13 kM. OCHOB-
HOE Ha3HAYCHWE BOJOXPAHIIIHIIA HPPUTAIIMOHHOE, TIOITOMY U3MCHEHHE YPOBHS BOJIBI
npesbimaer 10 M. ExerogHoe ocylieHne MeNKOBOIMH BOJAOXPAaHIIUILA TOPMO3UT pas-
BUTHE BOJHOH PACTUTENBHOCTH, B pE3yJIbTaTe Yero MPOCIEKUBACTCA M CIadoe pa3BH-
THe OeHTO(ayHsI. Ha mecToit roJ HaloIHEeHNsT BOJOXPAaHIIHIINA ObIT0 0O0HApY>KeHO 19
BUZOB XHMPOHOMHJ B OCHOBHOM IIMPOKO PAacCHpPOCTPAaHEHHBIX JIUMHO(HIOB
(XycauHoBa, 1966).

Ha Tepputopun Tanacckoro okpyra ObUTH HcCiIeOBaHBI ACCHHCKHE O3epa -
buiinukons, Akkonb, Amukosnb. OCHOBHOE TUTaHUE ACCHHCKUX 03€pP OCYIIECTBISIETCA
3a cueT peku Acca. bepera o3ep buitnukons u AKKoNb cllab0 M3pE3aHbl, OKAHMIICHBI
3apocCiIIMU HaJIBOJHON pacTuTenbHoCTU. [lyinHa o3ep He npesblinaet 20 KM, IUPUHA OT
4 no 9 kwm, cpeaHss riyouHa B mpenenax 3-4 m. B gonHol dayne o3ep HaiineHbl 38
BUZOB U (POPM JTMUYUHOK XHPOHOMUJ, KOTOPHIE B OCHOBHOM SIBJIJIMCH MPEICTaBUTEIS-
MU T0/ICEMENCTBa XUPOHOMHH — 28 BUIOB (Tabi.). DTO MIMPOKO pacHpOCTPaHEHHBIE
mumMHOGuiIbHBIE  QopMmbl  poxa  Chironomus wu  duroduabHbie (HOPMBI  POJOB
Endochironomus u Glyptotendipes (36apax, 1966, 1968).

Ha Tepputopun banxamickoro okpyra i aHajn3a BUIOBOIO COCTaBa JIMYMHOK
XUPOHOMHUJZ OBLIM HMCIHOJB30BaHBI T'MAPOOHOIOTHYECKUE JAaHHBIE MO o3epy banxar,
KarmuaraiickoMy BoZoXpaHHIHIY ¥ BojoemaM 3amniickoro u Kynreit Anatay (tabi.).
JloToTHUTENEHO TPUBOASITCS JaHHBIE 10 03epy bomnbioit Anraii 6acceiina p. backan.

Oszepo banxanr - o1HO U3 KpyNHEUIINX BHYTPUKOHTHHEHTAIBHBIX, OECCTOUHBIX
BO10eMOB 3emiu. O3epo BBITSHYTO B IIMPOTHOM HaIlpaBlieHUH - AnuHa 6onee 600 kM.
OHO IenuTCs MOJIyOCTPOBOM Y3bIHapajl Ha JBE YaCTH: ONPECHEHHYI0 MEIKOBOIHYIO
3amajiHyro, Tae rryouHa gocturaetT 11 M, ¥ BOCTOYHYIO OCOJIOHEHHYIO, TJe IIyOuHa
yBenmuuBaercs A0 26 M. [lnomans moBepxuocTu o3epa 17,5-19,0 ThIC. KM 2,
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B nonHo#t dayHe o3epa B pa3HBIE TOIBI HCCIEIOBAaHUS OIpeereHo okomo 50
BUZOB ¥ (POPM JIMYMHOK XHUPOHOMHUA (Tabir.). OCHOBHYIO YacTh WX BHUIOBOTO COCTaBa
(88,4 %) cocramnsutu npencraButenu nojacemeiictsa Chironominae. Jlnuunku H. bur-
ganadzeae, Cr. gr. conjugens, Cr. gr. fridmanae, Cr. gr. viridilus v np. 3acensitoT Bce
OMOTOIIbI, HO OTPaHUYEHBI B CBOEM PACHPOCTPAHEHUH MUHepanu3alnueil Boasl. OBpHU-
raJuHHbIe BUAHI - 1. gr. mancus, Cr. gr. pararostratus, L. gr. nervosus, L. gr. tritomus,
P. breviantennatum pacmpoCTpaHEHBHI 110 BCEMy 03€py M OTMEUYEHBI BO BCEX OMOTOIAX,
3a UCKJIFOYCHUEM JI0JI0MaToBOTO Mia. M3 ncammodmiibHbIX HOpM B 03epe peaKo BCTpe-
yanuck P. gr. scalaenum w S. psammophilus (Mukynun, 1933; TrorenskoB, 1959; Bo-
poOweBa, 1972, 1973; bekeHos u np., 1998).

O3epo bompmoi Anrait pacnionoxeno B HU30Bbe p. backa, B 80-Ti KM OT 03.
Banxam. PexorHocunpoBouHoe 06ciefoBaHIe 03epa ¢ IETBI0 XapaKTePHCTHKH OCHOB-
HBIX COOOIIECTB TMIPOOHOHTOB, mpoBeaeHo B uioHe 1980 r. (dykpasen u ap., 1984).
[Tnomane o3epa B MOMEHT obOcinenoBaHus Obuia okoio 1000 rekTapoB, IpH UTHHE 5 KM,
CpedHsAs IIMpHHA 2 KM U MakCHUMajbHas riiyOuHa 4 M. 3apociu TPOCTHUKA 3aHUMAJIH
npuOpexxHyto nojocy mupuHoi 20-40 M, KpoMe TPOCTHHKA BCTPEUAIHCH 3apOCIH PO-
ro3a. /IHo o3zepa mpumepHO Ha 95% 3apocio MSATKOW BOAHON pPacTUTEIHHOCTHIO. B
Makpo3000eHToce oOHapyxeHo 23 ¢GopMBI IHINHOK XupoHOMHU. Ilo wacrore BeTpe-
yaeMoCTH JoMuHHMpoBanu 1. gr. lauterborni, P. gr. convictum. JlBa BUJa JTUYHMHOK
Ablobesmyia zavreli u Demeijerea rufipes BCTpedeHbI TOJIBKO B 3TOM o3epe. B OGeHnToce
o3epa mpeoOiananu Meiakue (OpMbl, TUIIMYHBIE OOMTATENU 3apociiell MakpoQuTOB,
npesicTaBuTeNy pojoB Tanytarsus, Polypedilum.

Karmuaraiickoe BofoxpaHuimie co3gado B 1969 rony Ha pexe Wnu. Ilporsken-
HocTh Bojoxpanmwimma 200 kM, npu cpeaHeit mupuHe pasiusa 10 kM, MakcuManbHas
mupHHa 22 KM, MakcuManbHast TnyonHa 45 m. [lepBbie maHHBIE 0 (hayHE XHPOHOMUJ
BOJIOEMOB 30HBI 3aTOIIEHUS cpeaHero TeueHus p. Unu momyuyenst H.M. KunaneBbim
(1939). "Im 6110 0OHapykeHO 18 popm nmuumHOK. B moiiMeHHBIX BOIOEMAxX 30HBI 3a-
ToruteHus - 03épax Kapakynbs n 03. CopKynb ObUTH onpeseneHs! 45 BUIOB U (GopM Jn-
YHHOK XHPOHOMHJI, KOTOpBIE 3aHUMAJH BEIyllee IMOJOXKECHHUE B MaKpo3000eHTOCE
(Mamuinoga, 1968, 1970).

HccnenoBanus 3000eHTOCa BOJOXPaHMWIMIIA TPOBOAMINCEH C MEPBOTO roja Ha-
nonHeHus (TrorenskoB, lllennpuk, 1973; Muncapunosa, 1974, 1981, 1983). B ¢ayne
XMPOHOMUJI BOJOXPaHWIMIIA B JINUMHOYHOM cTaguu oOHapyxeHo 63 Buma U ¢Gopm,
TOJIBKO 10 uMaro ompeneineHo 17 Bugos (Muncapunosa, 1983, 1984). Hanbonpmmm
pa3HooOpasueM oTHyaioch mojacemeiictBo Chironominae - 48 TakCOHOB, MEHBIINM
Orthocladiinae - 10 u Tanypodinae — 5 BumoB (Tabxn.). B mepBbie ToABI HANOTHEHUS
BOJOXpaHWIMIIa 1o yactote Berpedaemoct (70-100%) nomunupoBanu C. gr. silves-
tris, Ch. plumosus, G. barbipes, G. gr. gripekoveni, Cr. crassiforseps, T. gr. mancus. B
1972 roxy mo 9actote BecTpedaeMocTy Beiaesics Cr. crassiforceps (87%). MaccoBoe
pasBUTHE JAaHHOW XWIIHOW (HOPMBI BUIAUMO OBUIO BBI3BAHO OJIATOMPHATHBIMH KOPMO-
BBIMHU YCJIOBUSIMH - OOHJIMEM B IIEPBBI U BO BTOPOH T'0Jl HATIOJHEHUS! BOJOXPAHIIIHIIA
muauHOK pona Chironomus n Glyptotendipes.

B 1974 r. BUIOBOI COCTaB JIMUMHOK IO CPABHEHHIO C MIE€PBBIM T'OJIOM HCCIEHO0-
BaHUsI cOKpaTuics Oojee, yeM B 3 pa3a. YMEHbIIEHHE BUJOBOrO Pa3HOOOpa3us XUpo-
HOMMUJI BOJIOXPAHIJIHINA HAOIIOAAIOCH 32 CUET BBINAJCHUS TICAaMMODWILHBIX U (UTO-
¢unpHBIX popMm nuuuHOK. C MEpBOro rojga CyLiecTBOBAaHHMs BOAOEMa IPOMCXOAMIIO
MOCTENEHHOE 3auJIeHUE JIHA, B pe3yJIbTaTe Yero yXyIalInuCh YCIOBUA OOUTAaHUS IICaM-
MO(MIBHBIX (OPM JIMYMHOK, KOTOPhIE OBUTH OOTaTo MPENCTaBICHBI B IPUTOKAX PEKH
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Wnu. 3aromseHHable MaKpo(HUTHL M BICIIAs Ha3eMHAas PaCTUTEIBHOCTD IO MHOTOMET-
POBBIM CJIOEM BOJBI pa3iarajiuch, a B CaMOM BOJOXPAaHWIHILE PacTUTEIBHOCTh OblIa
cnabo pasBuTa. BenencrBue aToro Habmoaanoch obeqHeHHe BUAOBOIO pa3HooOpas3us
¢uropumsHEIX popm (MuncapunoBa, 1983). Tonpko B JaHHOM BOJOXPAHIUIHIIE
Bcrpevannck 6 BunoB nuuuHOK CL atridorsum, P. austriacus, Cr. crassiforceps, Cr.
psittacinus, Gl. barbipes, P. arcuatus.

N3ydenne ruapodayHsl TOPHBIX BOLOoeMOB 3amnmiickoro n Kynreit Amaray —
pex Typrens, Ununuk, Kynscail u ozep Huxnnit Kynecaii, Cpenunii Kynscait u Kaun-
I6I ObUTO HadaTo B 1964 T. mpH aKKIUMAaTH3AIMU paayKHOU ¢openn. B ocHOBHOM, B
peKax pa3BUBaeTCs MOX. BrIciias BomHast pacTUTENBHOCTD, NIPEACTAaBICHHAs POH3EH-
HOJIMCTHBIM U OJIECTAIIMMH PJECTaMH BCTPEUYAETCs JIMIIb B HEOOJBIIOM 3aJIUBE BIOJIb
3anazHoro Oepera o3epa HwxHui Kyibcail. B ¢ayHe xupoHOMUI Hcciie10BaHHBIX BO-
noeMoB oOHapykeHo Goxee 80 BHIOB M (OPM IMUIMHOK XHPOHOMHI, N3 KOTOPHIX 13
BHJIOB OTIpE/ICNICHbl TOJBKO B COCTaBe MUIMM paxyxHou (openu (Tabdmn.). OCHOBHYIO
94acTh BUAOBOTO COCTAaBa XHUPOHOMHUJI COCTABIISUIH OTPOKIAAUUHEI (74%), Ha HOMO XU-
poHoMuH npuxoauiaock 20%. U3 opToknmaguuH Hanbonee MHOTOYHCICHHBIMH OBLIH
IIPEACTaBUTENN XOJIOA0MIO0UBBIX JTUTOPEOOKCUBMIBHBIX hopM ponos Diamesa, Euk-
iefferiella. B BepXHNX y4JacTKax peK JOMHHHPOBAIH IEIOPEOPUIbHEIC (POPMEI, B HIDK-
HUX y9acTKax pek - OpuodunsHble GpopMmel. B 6enToce o3epa Hikumit Kymnscait Beqy-
IIMMU ObLTH TTe0(pUIBHBIE POpMBI THYUHOK XupoHoMu (Kypmanranuesa, 1976; la-
moBaJioB, 1988).

W3 BBIIIEN3I0’KEHHOTO BUIHO, YTO B JOHHOW (ayHe BogoemoB Ka3zaxcrana on-
penenensl 154 Buga u Gopmbl muunHOK XupoHOMH[ (Tabur.). Kpome naHHBIX BHIOB B
OTJIENBHBIX BOJOEMaX, KOTOPBIC HE BOILIM B TaOJHIly, ObIIM HaleHBI cieayronme 12
BunoB: Cl. pallidus, Ch. nigrifrons, Ch. dorsalis, L. gr. agrailoides, Tendipedini (gen?
1. minuta), C. tentans, Demeijerea rufipes, Pr. nigriventris, A. zavreli, P. ischimicus, P.
barbimanus, A. lucidus. BunoBoii coctaB XUPOHOMHJ[ MPEACTABICH B OCHOBHOM JIH-
YMHKaMH XUPOHOMHUH (48,7%) u oproxnaauul (44%), HacendoUMx pa3HooOpa3Hble
BOJIOEMBI, BKJIFOUas ¥ TOPHBIC. B BUIOBOM pa3HOOOpa3HU JIMYMHOK XUPOHOMHU MOKHO
BBIJICNIUTH JIBa KOMIUIeKca. [IepBbIii KOMIUIEKC BUIOB MPEACTABICH B OCHOBHOM JIH-
YHMHKaMU XWPOHOMHH M TaHHUIIOJIWH, KUBYLIHX, TJIaBHBIM 00pa3oM, B CTOSYUX BOMO-
eMax - 03epax M BOJOXPaHWIMIIAX. XapaKTEePHBIMHU MPEICTAaBUTEISIMUA JaHHOTO KOM-
IUIEKCa SBJIAIOTCS IIMPOKO PAaCHpOCTpaHEHHbIE JIMMHOGMIbHbIE, MeJI0QUIbHBIE U (H-
ToQuibHbIE (HOPMBI JINUMHOK. BTOpOHl KOMIUIEKC BHIOB — JIMUMHKU OPTOKJIAJAUUH
(73%) - oburatenu BomoemoB 3amnmiickoro u KyHnreit Anaray. [logasmnsromee 4ucio
BUJIOB TPeOOBATENbHBI K KUCJIOPOAY M OOUTAIOT B XOJOAHBIX PeKax ¢ OypHBIM TEYECHH-
eM - peouIIbHbIE U OpHOPHUILHBIE (HOPMEI.

BunoBoii cocTaB TMYMHOK XMPOHOMUJ B Pa3IM4YHBIX BojoeMax Kazaxcrana uzy-
YeH HepaBHO3HA4HO. MccnenoBaTeasiMu ObLIO yCTaHOBJIEHO, YTO BUAOBOH cOCTaB ObLI
Hamboee pasHOOOpa3eH B TAKMX BOjJOEMax, Kak 03. banxam - 6onee 50 Bugos, Kamda-
raiickoe BoJOXpaHWIMIIe — 67 BUIOB U B BojoeMax Jamnuiickoro n Kynrei Anatay -
89 BuIOB. B oCcTanbHBIX MPUBEJSHHBIX BOJOEMAX YUCIIO BUIOB JTMYMHOK HE TPEBbIIIA-
110 40. Bo3M0HO, 3TO CBA3aHO C pacpOCTPaHEHHEM XUPOHOMH IO Pa3HBIM AKOJIOTHU-
yeckuM 30HaM. Cliefyer Takke y4ecTb, YTO JIMYMHKM XMPOHOMHUJ B 3THX BOJOEMax
W3yYaJIUCh NIPU OINPENEeICHUN KOPMOBOH 0a3bl phIO, T.€. CIeUUaIbHBIX HCCIeJOBaHUN
BHJIOBOT'O COCTaBa XUPOHOMH/] HE IPOBOAMIOCH. DayHa XHPOHOMHU]T MHOTHX BOJIOEMOB
Kazaxcrana mzydena cnao. M3ydeHrne BHIOBOrO pa3HOOOpa3us XHPOHOMUJ JTOJDKHO
COIIPOBOXIATHCS OINPEICTICHUEM KaK JIMYMHOK, TaK U IMaro.
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300MIaHKTOH MaJIbIX peK BepxoBbeB p. bakanac
Aiinataesa H.C., MatmypatoB C.A., AkOepanna I'.7K.

Hncmumym 300102uu, Anmamol, Kazaxcman

HccnenoBan JIeTHUH 300IJIaHKTOH BepXoBbeB p. bakaHnac — p. Anbneunc ¢ npuTo-
kaMu Kpuipimboek u Hp10ptHapr. CTOKH 3THX peK (OPMHUPYIOTCS B FOTO-3aIIaJHOM Yac-
TH xpebra UMHTH3TAay W IpH CBOEH OTHOCHTENbHOH Oim3ocTH K CeMHITanIaTHHCKOMY
ucnbiTatensHoMy nosiurony (CUID) mpakTuyecku 10 MOCIEAHEr0 BPEMEHH HE M3yda-
IHUCh B (hayHUCTUUECKOM OTHOLICHHM. YUHUTHIBASI CJIOXKHOCTh HKOJIOTHUECKOU oOcTa-
HOBKH B perroHe, paboTa NpoBOAMIACH B IJIaHE (JOPMHUPOBAHUS CBEICHUI 110 COCTOSI-
HUIO OMOPa3HO00pa3ys )UBOTHBIX HA TEPPUTOPHX, npuieraronmx k CUIL

MarepuaJj u MeTOAbI

[TpoObl 300TIAaHKTOHA OTOMpAIH MO CETKE TUAPOOHONOTHYECKUX CTAHIUH Jie-
tom 2001 r. (5 mpo0 B p. Anbnenc, 4 — B p. Keubibek, 3 — B p. LIs0bags1). O0Imee
konmuecTBo 1mpod — 12 (100 muTpoBhIX). [iIsi KONMYECTBEHHOTO JIOBA HMCIOJIB30BAIH
IUTaHKTOHHYIO ceTh [Dxeau (Manas Monenb, OJUaMeTp BXOIHOTO OTBepcTus 12 cM,
MesbHIYHBIHN ra3 Ne 72). I1po6s! ¢pukcupoBanu 4%-upM Gopmanuaom (Meroauueckue
pexoMeHganyd. .., 1984). OmHoBpeMeHHO OTOMPAIMCH MPOOBI BOJBI HA THAPOXUMHYE-
cknii aHanm3. [ mapoxummdeckue anainuss! BemorHson mo O.1. Anexuny (1948).

Kamepanbayto 00paboTky Tpo0 300IUTaHKTOHA M UACHTU(HUKAIMIO BHIOBOTO
cocTaBa MPOBOJWIN TI0 CTAHAAPTHBIM METOJWKAM C HCIOJIB30BAaHHEM COOTBETCTBYIO-
mwmx onpenenuteneil (Manyinosa E.®., 1964 u PruioB B. M., 1948). buomacca pac-
cuMThIBaJach 1o QopMmynaM JHMHEHHO-BecoBoW 3aBucumoctd (Bamymikuna,
BunGepr, 1979). lns XapakTepUCTHKH BHIOBOTO pPa3HOOOpa3vs M SKOJOTUYECKOTO
COCTOSIHUSI BOZOEMOB HCIIOJIB30BAIN KOA(PPUIMEHTHI BUIIOBOTO pa3HooOpa3us Mapra-
neda u [llenHoHa-Yusepa.

Tpoduyeckass cTpykTypa cooOIiecTBa oOXapaKTepHU30BaHA II0 ITOKA3aTelro
Bx/B¢, rne Bx u B- cymmapHbie OmOMacChl XUITHUKOB M (pUIBTpaTopoB. DayHUCTH-
YecKre KOMIUIEKCH BBIACTSUTH MO0 WHIEKCY IUIOTHOCTH BUAOB (3eHKeBHY, bpojackas,
1989). KauecTBO BO/IBI M CTENEHB 3arpA3HEHHs OPraHNYECKHMHU BELIECTBOM OLIEHUBAIN
10 BUIaM — MHAMKATOpaM U UHAeKcy canpodHoctu Ilantine- byka (YHupuunrpoBanHsie
METOJHHL. .., 1975).

Pe3yabTarhl U 00cyx/aeHNe

HccnemoBaHHble BOJOTOKH BEpXOBbs p. bakaHac, kak U Bce Majble PEKH 3TOTO
peruoHa, IoJy4aroT TUTaHHE B OCHOBHOM 32 CUET OCAJKOB M TPYHTOBBIX BOJ U IIOCTE
BECEHHETO TMOJIOBO/IbS 3HAYUTEILHO MENCIOT. B mepron Hammx McciaeJoBaHHi PUTO-
k1 Kpuipimbek u 1bI0bHAB OBUIH MpeNCTaBICHbl OTACTBHBIMU IJIECAMH, COEAUHSIIO-
LIMMHUCS. MEJIKUMH MEPECHIXAIOIINUME PYUbIMHU.

Ilo maHHBIM T'MAPOXMMHUYECKUX aHAIU30B BOJA B HCCIEJOBAHHBIX BOJOTOKAX
npecHas, kKapOOHAaTHO-KaJIbIMEeBast ¢ MUHepanu3anueit ot 417 mo 554 mr/n. XKectkocth
BOJIBI HAXOIUTCS B Tipenenax oT 4,5 mo 6,0 mr-ske/a (tabm. 1). TemmepaTypa BOJbI B
nepuo1 HaOIIOAEHUH H3MEHITACh IO cTaHusIM oT 15 mo 23°C.

B cocraBe miuaHkTo(ayHbl HCCIEIOBAHHBIX BOJAOTOKOB BBISIBICHO 37 TaKCOHOB
HU3IIUX PaKooOpa3HbIX, U3 HUX: BETBUCTOYCHIX paukoB (Cladocera) — 26 BumoB, Becio-
Horux (Copepoda) — 11BunoB (tabmn. 2,3). Kpome Hux B mpobax oOHApyXEHBI TaKxke
IIpecTaBUTENN MUKPO300IUIaHKTOHA — Protozoa u Rotatoria.
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Ta6anna 1
XuMnueckuii cocTaB BOAbI B MAJbIX pekax BepxoBbeB p. bakanac (siero 2001 r.)

.K 0 .K (]
ITokazarenu p I’gg’im CeK p Lg%m eK p. Anbrienc
WonHbld cocTaB, MI/J/Mr-3KB/J
2+ 56,1 70.1 52,1
Ca 2.8 3.5 2,6
2+ 19,8 30,0 36.0
Mg 1.7 2,5 3,0
T 30.8 33.1 43,7
N#K 1,3 1,4 1,9
. 207.4 332.5 195.2
HCO; 3,4 5,5 3,2
. 15.0 3.0 240
€O, 0,5 0,1 0,8
2 74.3 71.8 98.1
S0, 1,6 1,5 2,0
. 13.8 13.8 51.9
cl 0,4 0,4 1,5
KectrocTh BoAbI 45 6.0 5.6
MTI-9KB./JT
MuHepanu3auus Mr/i 417 554 501
Knaccudukauus no Ca Ca Ca
0.1 Asexuny (1948) Cu Cu Cu

IIpuMeuanue: B urciauTeNe IPUBEICHBI JaHHBIC B MI/JI, B 3HaMEHATeNIe — B MI-9KB./JI.

Tabauna 2
BuoBoii coctaB u yactora Bctpeuaemoctn Copepoda B MajibIx pekax
BepxoBbeB p. bakanac (sieto 2001 r.)

Ha3Banus Bunos B CB An 1o Ka
Macrocyclops albidus (Jur.) 41,7 B 2,0 + + +
Macrocyclops distinctus (Rich.) 8,3 01,0 - + -
Eucyclops macruroides (Lill.) 50 01,0 + +

Eucyclops macrurus (Sars) 8,3 O-p14 - -

Paracyclops fimbriatus (Fisch) 83 01,25 + - -
Ectocyclops phaleratus (Koch) 8,3 O-B 1,5 - +

Cyclops sp. 16,7 - + + +
Metacyclops gracilis (Lilljeborg) 16,7 OB 1,5 + - -
Mesocyclops (s. str.) leuckarti (Claus) 8.3 01,25 + + -
Mesocyclops sp. 8.3 - - + -
Thermocyclops dybowskii (Lande) 8.3 OB 1,5 + - -

IIpumeuannsi: B — Bcrpewaemocts (%%), CB - campoOHas BalneHTHOCTb, AJ - p. AJBIEHUC,
116 - p.IIs10biaabl, Ki - p.Keuibimbek

88



Tethys Aqua Zoological Research 111 2007

HawnGonpmed 4acToTOH BCTpEUaeMOCTH M OOMIIHEM XapaKTePH3YIOTCS BHIBI —
oOuTarenu 3apocieBoil hayHsl. Y BETBHCTOYCHIX 3TO Alona quadrangularis — 66,7%,
Simocephalus vetulus — 58,3% wu  Simocephalus serrulatus — 50%; y BecIOHOTHX
Eucyclops macruroides — 50%, Macrocyclops albidus — 41,7% (tabn.2, 3).

p. Ws16b1ab1. BunoBoe pazHooOpasue pakooOpa3HbIX 34echk Hanbosee 6orato
— 25 BunoB. OTIIMYUTENFHOH 0COOCHHOCTRIO (PayHBI PEKH SBISAIOTCS OOHMIINE BETBHCTO-
ycbix u3 cemeiictBa Chydoridae — 13 BumoB (52% 0T Bcero BUIOBOTO COCTaBa pakooo-
Pa3HBIX B peKe).

Tabauua 3

Bunosoii cocraB u yactora Bcrpeuaemoctn Cladocera B Maabix pekax
BepxoBbeB p. Bakanac (aero 2001 r.)

Haspanue BumoB B CB An 116 | Kn
Cladocera

Simocephalus serrulatus (Koch) 50 01,5 + + +
Simocephalus expinosus (De Geer) 8,3 01,0 + - -
Simocephalus vetulus (O. F. Muller) 58,3 O 1,5 + + +
Simocephalus mixtus (Sars) 8,3 - - + -
Scapholeberis kingi (Sars) 8,3 01,2 + - -
Ceriodaphnia laticaudata (O. F. Muller) | 8.3 B-o 1,6 |- + -
Ceriodaphnia pulchella (Sars) 8,3 01,4 + - -
Ceriodaphnia reticulate (Jurine) 8,3 B 1,7 + -
Ceriodaphnia affinis (Lilljeborg) 83 0O-p1,5 + - -
Pleuroxus aduncus (Jurine) 50 01,2 + + +
Pleuroxus trigonellus (O.F. Muller) 8,3 B1,7 + - -
Pleuroxus similis (Vaura) 16,7 - + -
Pleuroxus truncatus (O. F.Muller) 25,0 01,3 - + +
Alonella excisa (Fischer) 41,7 01,2 + + +
Alonella exigua (Lilljeborg) 8,3 01,2 - + -
Alonella nana (Baird) 16,7 01,4 - + +
Chydorus sphaericus (O. F. Muller) 50 - + + +
Chydorus s. latus (Sars) 33,3 01,1 + + +
Chydorus ovalis (Kurz) 33,3 012 - + +
Pseudochydorus globosus (Baird) 8,3 01,2 + - -
Graptoleberis testudinaria (Fischer) 8,3 O 1,5 - + -
Alona quadrangularis (O. F. Muller) 66,7 O-p 14 + + +
A. rectangula (Sars) 8,3 01,3 + - -
A.cambouei (Guerne et Richard) 41,7 - - + +
Camptocercus rectirostris (Schoedler) 25.0 01,2 - + +
Biapertura affinis (Leydig) 8,3 01,1 - + -

Mpumeuanus: B — Bcrpeuaemocts (%%), CB - canpoOHas BaleHTHOCTb, Al - p. AJbIIEUC,
16 - p. IIei0biHABL, Kit - p. Kiibimbek
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[MokazaTenn KOJUYECTBEHHOTO PAa3BUTHUS ME30300IUIAHKTOHA TIO yYacTKaM W3-
MEHSIOTCS B CIEAYIONIMX TIpeiesiax: YuciaeHHocTs — oT 180 mo 530 3K3./M3', onomacca —
ot 0,92 110 45,28 mr/m’ (ta6:1.4). TTo moKasaTensiM YMCICHHOCTH B PeKe MpeodIafaroT
BETBUCTOYChIE pakoobpasHbie — 530 dx3/M° (79,7%) ¢ nomuHanTamu Simocephalus
vetulus (32,2%) u Chydorus sphaericus (30,2%), VI3 BECITOHOTHX OTHOCHUTEILHO BBICO-
KHe IoKa3atenau Ha0monanuce y Macrocyclops ditinctus (21,7%).

p. Kbuibiméek. B aToM BojoToke BbLsaBiIeHO 12 BUIOB pakooOpa3sbix: 10 Bu-
noB — u3 cemeiictBa Chydoridae, 2 Bunma — u3 cem. Daphniidae, a Taxxe Komeno/sI ye-
TBIPEX BHJIOB. 3/ICh OTMEYAIOTCS HauOoJiee BBICOKUE MOKA3aTeM KOJIMYECTBEHHOTO
pasBUTHS HH3MINX pakooOpa3HbiX. O0mas YMCICHHOCTh X U3MEHSETCS MO CTAHIHSIM
ot 40 o 400 3K3./M3, 6uomacca ot 0,6 10 43,9 M/, CpenHue nokas3aren YACIeHHO-
CTH 1 GHOMACCHI COCTABISIOT 397,5 9K3./M° 1 17,85 MI/M’ COOTBETCTBEHHO.

Tabauua 4.
YuciennocTh (3K3/M°) M GHOMacca (MI/M’) HU3IINX PaK00GPA3HBIX B MAJTBIX PeKax
BepxoBbeB p. Bakanac (aero 2001 r.)

Cladocera Copepoda Bcero
CraHnun
YHUCJICH. | OuomMacca | 4MCIieH | Omomacca | yWclieH. | 6momacca
p- Ib10b61HABI

cr. 1 250 45,28 60 1,89 310 27,17

cT. 2 180 4,07 50 0,92 230 4,99

cr. 3 530 17,27 130 1,12 660 18,39
Cpennee 320 22,20 80 1,31 400 24,24

p- Aabneuc

cr.l 70 6,2 10 0,24 80 6,44

cr.2 40 0,37 110 0,68 150 1,05

cr.3 30 3,49 40 0,30 70 3,79

cr.4 170 8,44 70 1,49 240 9,93

cT.5 70 3,73 180 1,23 250 4,96
Cpennee 76 4,45 82 0,79 158 5,28

p- Kpuibimoéex

cr. 1 170 2,9 40 0,6 210 3,51

cr. 2 260 1,77 100 0,81 360 2,58

cr. 3 320 43,89 220 2,84 540 46,73

cr. 4 400 15,36 80 32 480 18,57
cpennee 288 15,98 110 1,86 397,5 17,85

p- Anbneunc. @ayna pakooOpa3HbIX 3/I€Ch MpeJACTaBiIeHa — 22 BUAAMHU, U3 HHUX
kiagonepsl — 15 BuaoB u komenoas! — 9 BuaoB. Ilo mokazarensiM KOTMYECTBEHHOTO
pa3BuTHsl MpeodmamaroT TpeobiamalT  BECIOHOTHE pakooOpasHwie. Eucyclops
macruroides cocTaBiasin 10 66,65% uncnennoctu u g0 30,5% Owmomaccel. Yucien-
HOCTh BETBHCTOYCHIX cocTaBisieT mo craHmusm 30-170 3Kk3./M°, Gromacca 0,24-8.44
MF/M3, ¢ momuHaHTamu Pleuroxus aduncus, Simocephalus serrulatus, Simocephalus
vetulus n Scapholeberis kingi.

B 1e51om, KOJIMYECTBEHHOE PAa3BUTHUE HU3IIUX PAKOOOPA3HBIX B PeKax HE BBICO-
xoe: ot 70 10 660 5K3./M° 1o uncnenHocTd 1 ot 1,05 10 49, 35 Mr/™° 1o
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Oouomacce. B p. Anbrnienc ¢ He3HAYUTEIBHBIM Pa3BUTHEM BOJHOW PACTUTENBHOCTH KO-
JMYEeCTBEHHBIE OKA3aTeNIN 300IUIaHKTOHA II0 CTAaHIMSAM caMble Hu3kue — o1 70 1o 240
3K3./M° 10 wmciaenHocTd u ot 1,05 1o 9,93 mr/m® no Gromacce. Hanbosee BBICOKHE
MOKA3aTeNId YACICHHOCTH PAKOOOpa3HbIX oTMevatoTes B tuiecax p. LIsiobHIb! (0T 230
o 660 3K3./M3). B o0oux mpuTokax HaOmogaeTcs mnpeodsiagjaHue BETBUCTOYCHIX Hall
BECJIOHOTUMHU.

COOTBETCTBEHHO 3HAYCHHUSAM HHJCKCA IUIOTHOCTH, PAaCCYMTAHHBIX IO YaCTOTE
BCTPEYaEMOCTH M 3HAYCHUSM OHMOMAcCHl OTACNBHBIX BHIOB (3eHKeBHY, bponckwii,
1939), no mpeoOyamalOUM BUAAM B BOJOTOKaX OBUIM BBIICNIEHBI (hayHHCTHYECKHE
KoMmIuiekchl. B p. LsiObiHIbr koMIuteke «Simocephalus serrulatus- Simocephalus
vetulus» (naaekc 3Haunmoctu 27,7 — 28,8 ) u Alonella excisa (MHIEKC 3HAYNMOCTH
4,32), B p. Kpubimbek xomriuteke «Simocephalus serrulatus» (MHIEKC 3HAYUMOCTH
32,1) ¢ cyomomunantamu Alona quadrangularis (11,8) u Alonella excisa (4,9), B p.
Anbneuc xomreke «Pleuroxus similis - Pleuroxus aduncus» (6,4 — 11,5) ¢ cyonomu-
HaHTtoM Mesocyclops leuckarti (4,12). Paccuntannbie KO3 PHUIUEHTHI BUIOBOTO CXO-
CTBa (payHBI IO BOJOTOKAM M3MEHUTHCE oT 47 1o 73% (Tabim. 5).

Tabauna S
OCHOBHBbIE XaPAKTEPUCTHKH COODIIECTB PAKOOOPA3HBIX MAJIBIX BOJ0EMOB 30HbI
Bausinusi CUII (s1ero 2001 r.)

Mecro orbopa Tlokasaremn
npoGBI N | B | s | w | H | d |BxBp
p. Aabneuc
Cr.1 80 6,44 1,29 2,750 1,4631 1,37 2,5
Cr.2 150 1,05 1,62 1,6845 | 2,6005 0,91 1,84
Cr.3 40 3,79 1,23 2 1,2552 0,81 0,09
Cr4 240 9,93 1,43 2,916 1,8306 1,64 0,17
p- b16b1HABI
Crl 310 47,17 1,2 3,1405 | 2,2697 2,26 0,04
Cr.2 230 0,3512 | 1,20 2,8037 | 2,3733 1,47 0,23
Cr.3 660 18,39 1,21 3,217 2,4773 2,0 0,05
p- Kbuibimbex
Cr.1 210 3,51 1,42 3,0153 | 2,6335 1,49 0,21
Cr.2 360 2,58 1,40 2,6726 | 2,8705 1,18 0,41
Cr.3 540 18,56 1,35 34311 | 2,9414 2,07 0,19
Cr4 480 46,73 1.4 1,2256 | 1,0211 0,80 0,06

Mpumeuanne: N- o01as 4UCICHHOCTh (ox3/M%); B — Guomacca (Mr/nm’); S —uHzeKe carpoOHo-
cri; H'-unnexc lennona mo unciennoct; H- maneke Ilennona mo 6uomacce; d- HHIEKC BH-
JIOBOTO pa3HooOpasus Mapraneda; Bx/B¢- oTHomeHre 6HOMACC XUIIIHUKOB U MUPHBIX BUJIOB

Tpoduyeckas CTpykTypa coobIiecTBa pakooOpa3HbIX Ha OONBITMHCTBE CTAHITHI
BITOJIHE OJIaromnoiyyHa, MpeodialaHie XUITHUKOB OTMEUAEeTCsl TOJIBKO Ha JIBYX U3 HUX
B p. Anbrenc. Haeke BUAOBOTO pa3HoOOpas3ust Mapraneda Mo BOJOTOKaM U3MEHSCT-
ca o1 0,81 10 2,26.
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3HaueHns HHpopManuoHHOro HHAeKca llleHHoHa (Tpu GIAaroNMpUsATHBIX YCIOBH-
SIX CPeJIbl €ro MOKAa3aTelln U3MEHSFOTCS B Tpenenax 2-4 GUT/oco0b) yKa3bIBaIOT Ha OT-
HOCUTETIbHO YCTOWYMBBIA XapaKTep COOOIIECTBa B CIOKHBLIMXCS YCIOBHSX CPEIb
(Tabn. 5). PaccuntaHHbIE MHIEKCHI CAampoOOHOCTH, XapaKTepU3ylT clalOblii ypOBEHBb
OPTaHUYECKOro 3arpsi3HEHMS UCCICOBAHHBIX BOTOTOKOB.
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Summary

Ainabayeva N., Matmuratov S.A., Akberdina G.J. Zooplankton of the small
rivers upper Bakanas River

Institute of Zoology, Almaty,Kazakhstan

The summer zooplankton from Bakanas River head (tributories Alpeis, Kylyshbek,
Shybyndy) was studied. 37 taxones of Lower Crustaceus (Cladocera-26, Copepoda-11)
have been revealed in the plankton fauna’s composition. Simocephalus serrulatus is the
basis of the faunistical complexes. The structure and the state of the Crustaceus com-
munity are quite successful on the majority of stations.
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Oco0enHocTH 0MOI0TMH U MOP(OJIOTHHN APATIHCKOT0
U TYPKECTAHCKOro ycaueii B 0acceiine p. Coipaapbu

OpJaosa U.B., Tepemenko A.M., Mypoga E.B., Kinmos @.B.

Hayuno-npouzsoocmeennwiii yenmp pvibHo2o xo3saicmea
(HIIL] PX) MCX PK, Anmamul, Kazaxcman

Cornacuo coake Pwiobl Kazaxcrana (1988) B pecnyOnuke oOutaror 2 BHIA
ycadeid, Kaxablii U3 KOTOPBIX 00pa3yeT moasuasl. [lepsriii - Barbus brachycephalus
Kessler ¢ TumuanbiM moaBHAOM B OacceiiHe Apana u kacnuiickuv (Barbus brachy-
cephalus caspius Berg) — B 0acceitne Kacrius. Bropoii - Barbus capito (Guldenstadt) -
¢ TUIWYHBIM TOJBHIOM B IOXHOH yacTh OacceliHa Kacmust u TypKkecTaHCKHM IOJBH-
oM (Barbus capito conocephalus Kessler), ooutaromum B 6acceitne Apana. O6a Buia
HUMEIOT COBIAJAOUINE apeanbl, YTO CIOCOOCTBYIOT oOpa3oBaHuio ruOpumoB. Tak, B
p. Uy oTMeuanuch THOpUABI apajibCKOTO M TYPKECTaHCKOTo ycada. B HacTosmee Bpems
YHCJIEHHOCTh 3THX BUIOB B apeasnax cHu3wiach. B npenenax Kazaxcrana apanbckuil u
TypKecTaHCKuil ycauun 3aHeceHbl B KpacHyro Kuury Kazaxcrana (1996).

Mopdosornueckn 00a Buaa ycaueil OJHM3KH M Pa3IAYalOTCS HE3HAYHTEIHHO.
Cucrematuka Ux, KaKk U BCero pona Barbus, 1o-BUIUMOMY, Hy>KIaeTcs B IEPECMOTPE U
yrounenuu ([yxpasen, 2001) B cBsi3u ¢ 3TUM TpeACTaBICHHBIE B CTaThE MAaTEPHAIIBI
MOTYT CITOCOOCTBOBAThH PEIICHHUIO 3TOH IIPOOIEMEI.

Marepuaj ¥ MeTOAUKH

AHanmm3upoBaINCh ycaud U3 OpeaHEBBIX yJIOBOB B p. Kexec, MoIydeHHBIX B
2003-2004 rr., a TaKKe OTIIOBJICHHbIE B MPPUTAIMOHHBIX cHcTeMax KapMak4mHCKOTO
paitona Ke3pui-OpauHckoit obmacta B 2004 1. 1 m100€3HO IperoCcTaBIeHHBIE HAM CO-
TpyaHukamu Apansckoro oraenenus HIIIL PX. M3yuancs ckaT NOKaTHUKOB ycaua B
p- Kenec B 2003-2004 rr.

KamepanpHast 00paboTka mpoBoIuiiach B 1a00paTopru Ha (PUKCHPOBAHHOM Ma-
Tepuasie 1o crangaptHod Meromuke (I[IpaBauH,1966). [IpoBoauics GuonorHYecKuil u
MOpQOIOTHUECKUI aHau3, onpeesieHne Bo3pacTta 1o yemrye. OnpeneneHue noKaTHH-
koB mpoBoguiock o A.®D. Kobmunkoi (1980). MatemaTnueckas U CTaTUCTHYECKas
00paboTKa pe3yIbTaToB IPOBOIMIIACH C OMOILBIO ITakeTa aHanu3a Excel Ha I1K.

YHCIeHHOCTh MOKAaTHUKOB OINpENeNslach MO OPUTMHAIBHOH KOMIIBIOTEPHON
nporpamme, paspadboranHoit A.M. Tepemenko. Beero npoananusuposano 20 9k3. Typ-
KecTaHCKOro ycaua u 17 3k3. apanbckoro, 17 nmpo6 nokarHoit momnoau 3a 2003 r. u 14
po6 3a 2004 r.

Pe3yabTaThl u 00cyxaeHue

JocTtatouyHo MOAPOOHBIM M Ha 3HAYMTENBHOM MaTepHale CpaBHUTENbHBIA aHa-
73 MOP(OJIOTNYECKUX MPU3HAKOB apanbcKoro ycada Obnr mposeaeH M.U. MapkyH
(1933) u JLII. [TaBnoBckoit (1966). Mopdonornieckuii aHainu3 TypKECTAHCKOTO ycada
Oacceiina p.Kamkanapsu nposonwics P.I'. Yemanosoii (1971). B Tot mepuon uncnen-
HOCTB 3THX BHAOB ObLIa eIIle JOCTaTOYHO BENHKA.

Ilo maHHBIM 3THX aBTOPOB BCE IMOKA3aTeNU IIACTUYECKUX NPHU3HAKOB ycauei
3aKOHOMEpPHO H3MEHSIOTCS ¢ Bo3pacToM (mimHOH). [laBnoBckas ycraHoBWIa, 4TO Y
apaJbCKOTO ycada HaOJIoMaeTcs OTpHIATENbHas KOPPEISIHs IIWHBI Tella ¢ JUTHHON
TOJIOBBI, IMAMETPOM IJ1a3a, BEICOTOW T'OJIOBBI, MOJOXXUTEIbHAS — C MOCTAOP3aJIbHBIM U
BEHTPO-aHAIBHBIM PACCTOSHUAMHU. OCTajbHBIC NMPU3HAKA UMEIOT PA3IMYHYIO HampaBs-
JICHHOCTb B Pa3HbIX Pa3MEPHBIX Ipynnax. Tak, HaIIpUMep: eCThb NPU3HAKHU, II0Ka3aTe
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KOTOPBIX YMEHBIIAIOTCS TIPH JTOCTHXKEHHUH MOJIOBO3PEIIOCTH, a 3aT€M CTAHOBSITCA OTHO-
CUTEJIBHO CTAaOWJIBHBIMH WM YBEIMYMBAIOTCS (IJIMHA PbUIA, 3arJIa3HUYHBIN OTIEN To-
JIOBBI, IMPHHA JI0a, aHTEAOP3aIbHOE PACCTOSHKE, AJMHA OCHOBaHH D, anmuHa ocHOBa-
HUsl A, HanOobIIas BBICOTA TEJIa M HAMMEHBIIIAs BHICOTA TEJIa); MPU3HAKH, IOKA3aTEeNN
KOTOPBIX YBEJIMUYUBAIOTCS NPU JOCTIDKEHUH I1OJIOBO3PETIOCTH, a 3aTeéM OcTaroTcsa 0e3
M3MEHEHUs (JUTMHA XBOCTOBOT'O CTEOJIs) MIIM YMEHBIIAITCS (IJIMHA YCUKOB). MiMeroTces
U JIpyrue BapHaHTHL. To ecthb, Mo naHHBIM JLII. ITaBmoBckoit (1966), GOTBIIMHCTBO
IUTACTUYECKUX IPU3HAKOB 00J1aJaeT MMOJOKUTEILHON WIN OTpHLIATENIbHOM KOppensaiu-
el 10 Tpymmsl peid cO cpenHuM pazmepoM 25,17 ¢cM, HO U y PbIO OOJbINEH JUTMHBI U3-
MEHYUBOCTH TIPU3HAKOB COXPAHSICTCS, OJJHAKO CTETICHb M XapaKTep KOPPEISIHA MEHsI-
I0TCSl B IPOTUBOIIOJIOKHYIO CTOPOHY. 3aKOHOMEPHOCTh U3MEHUUBOCTH BBITJIAIUT Clle-
IyomHM 00pa3oM: YMEHbIIEHHE HHIEKCOB — TIOKa3aTellb MPeKpalleHus pocTa, yYBelu-
YeHHE — IMOKA3aTeNb pocTa.

M.U. Mapkys (1933) u JLIL. ITaBnoBckas (1966) oTMeuaroT, 4To y apaibCKOro
ycada OTHOIIEHHE aHTEAOP3aJIbHOTO PACCTOSHHS K IMOCTIOP3aJIbHOMY H3MEHSETCS I10
Mepe YBEIHYCHUS JUTHHBI Tena. Tak, y ocobeil mmHON 10 5,82 ¢cM 3TO OTHOIICHHE
paBHO 1,06, y Ooyiee KpymHBIX ocobeit oHO Konebnetcst ot 0,79 (camble KpymHBIE U3
uccnenoBaHHbIX pbI0) 10 0,97 (mnuHa Tena ot 6,1 mo 11,8 cm) (ITaBnosckas, 1966). [1o
naaHeM M. Mapkyn (1933) y apanbckux ycaueit amuao# 1,1-2,0 cM 310 cooTHoIIE-
Hue paBHo 1,37, y ocobelt mmuoit 2,1-5,0 cm — 1,14-1,06, y ocobeii amuHoi 5,1-30,0
cM ono usmensiercs ot 0,98 10 0,83. V B3pocibix 0co0eii 3TO COOTHOILICHUE PABHSIECTCS
0,79. ¥ TypkecraHckoro ycaya u3 peku Kamikagapbd OTHOIIEHHE aHTEAOP3albHOTO
paccTosHUs K MOCTAOP3aJIbHOMY TaK e U3MeHseTcs ¢ BozpacToM. K coxkanenuto, naH-
HBIX II0 CETOJIETKaM HEeT. Y ABYXJIETOK COOTHOIIEHHE paBHO 1,24, y Tpexnerok — 1,17,
y uyerblpex W msTwietok — 1,14, y mectumerok — 1,13, y cemmneroxk — 1,15
(Ycmanosa,1971). IMo mamaeim M.M. Mapkyn (1933) y TypkecTaHcKoro ycada w3
p-ChoIpJapby OTHOIICHHE aHTEIOP3aIBHOTO PACCTOSHHS K IMOCTIOP3aIbHOMY Y B3pOC-
JBIX ocoOeit paBusieTcs 1,05.

Kak Bugno mo dotorpaduu (puc.1), y TypKeCTaHCKOTO ycada U3 HalIuX cOOpOB,
0 CPaBHEHHIO C apaTbCKUM, OOJIBIIIE JJTHHA U BHICOTA TOJIOBBI, JUAMETp IJa3a, BEICOTA
TeJa, JUIMHHEe XBOCTOBOM cTe0elb U CIIMHHOH IJIaBHUK.

Hamu npoBenieH CpaBHUTENBHBIA aHAIN3 MOP(OIOTHYECKUX MPU3HAKOB apalib-
CKOT0 U TypKecTaHCKOTo ycaueif (Tabm.1).

Pucynok 1. Ycaun: TypkecTanckuii (BBepXy) U apajibcKuii (BHU3Y)
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Taéauna 1
Mopdosiornyeckue NpU3HAKH apajbCKOr0 U TYPKECTAHCKOIO ycauei

Apainsckuit ycad (n=17)

Typxecranckuil ycau P npu

Tpusnaxn Bo3pact 0+ (n = 20) Bo3pact 0+ - 1+ anbda

Ipenensl M+ m Ipenenst | M=m =0,05
Q,r 7,0-33,6 20,24+8,92 1,9-33,0 11,7+11,04
q,T 5,2-27,0 16,52+7,43 1,4-24,6 8,948,51
L, Mm 98-165 137,59+21,62 |63-152 101,6+34,02
1, MM 82-141 117,35+£18,90 | 51-127 83,0+28,58
Ynuranaocts o dynsrony | 1,03-1,37 1,18+0,10 1,18-1,57 1,39+0,15
VYnurannocts 1o Kiapk 0,84-1,09 0,96+0,07 0,89-1,29 1,05+0,12
JmuHa TynoBuIa, MM 67-116 96,12+1591 | 38-94 63,1+22,43
UYemnryit B 00KOBOIT TMHUHU 65-90 74,12+6,64 54-67 58,6+4,26 0,0830
Yerryit Haj| TUHUEH 10-14 12,76+1,26 11-14 12,3+0,92 0,1194
Yemryii nmon auHuEH 8-12 9,88+1,21 8-10 9,0+0,85 0,1407
Jlyueit B D 111 6-7 vame 111 7 111 7-8 game 1118
Jlyueii B A 111 5-6 vare 111 5 111 5-6 qame 111 5
1;‘;“0“ Ha I xabeproit | ¢ 53 17,76+2,35 | 13-19 15,85+1,49 [0,0140
T103BOHKOB, BCETO 44-50 46,65+1,62 44-47 45,1+1,01 0,0590
B T.4. TYJIOBHIIHBIX 31-36 32,82+1,41 29-34 31,1£1,36 0,4582
B T.4. XBOCTOBBIX 12-14 13,82+0,64 12-15 14,0+0,82 0,1029

B % or pmmuae Tena (6e3 C)

Jlnuna peuia 5,71-8,47 7,01+£0,84 7,27-11,67 |8,88+1,12 0,1894
Juamertp riasa 3,55-5,50 4,47+0,60 4,72-9,84 6,69+1,64 0,0001
SaruasmHbii oTAeH 10,48-13,56 | 12,16+1,02 | 11,76-15.25 | 13,71£1,06 |0,4563
TOJIOBBI
JlmmHa roioBbI 19,29-26,83 |21,81+2,11 24,79-29,51 [27,27+1,43 | 0,0969
BricoTa ros1oBbI 12,10-15,85 | 13,66+1,02 16,24-23,53 | 18,01+1,99 10,0061
[Mupuna 16a 7,14-8,54 7,89+0,45 8,33-11,11 |[9,60+0,84 0,0085
HauGosnbmas BeicoTa Tena 19,49-23,48 |21,11£1,21 21,67-27,10 | 24,30£1,42 10,3044
Haumenbiias BeICOTaA TeIa 9,29-11,36 10,24+0,59 8,47-11,76 110,46+0,92 ]0,0423
AHTEA0p3AILHOC 40,87-45,52 [43,1241,31 [ 49,02-55,93 | 51,66+1,96 |0,0503
paccrosiHue
Hoctzopsanpoe 46,34-52,63 |48,94+1,81  |37,80-46,67 | 42,20+2,56 |0,0705
paccrosiHue
Otnomenne AD/PD 0,86 -0,88 [0,88 1,19 - 1,29 [ 1,22 0,0369

b}
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[poxonxenue Tadaunsi 1

Apanbckuit ycau (n=17) | Typkecranckwuii ycau (n= P 1w
Mpussax Bo3pact 0+ 20) Bo3pact 0+ - 1+ anmbda =

npenesl M+ m peenbl M+ m 0,05

B % ot pmuab Tena (6e3 C)

Jlnmuna xBoctoBoro crebnst | 19,23-21,97 | 20,64+0,83 | 17,24-22,22 [ 20,30+1,61 | 0,0036
Jnuna ocnoBanus D 10,17-12,17 | 11,39+0,63 | 11,67-15,09 | 13,26+0,99 | 0,0404
Haub6ospmas Beicota D 18,64-24,32 | 21,72+1,82 | 21,37-27,27 | 24,00£1,75 | 0,4143
JlnuHa ocHOBaHUS A 4,88-9,01 6,94+1,12 5,88-11,76 8,32+1,44 | 0,1912
Hawn6onbmras BeicoTa A 12,20-18,27 | 15,47+1,68 | 15,69-21,50 [ 18,12+1,51 | 0,3155
Juna P 16,31-19,13 | 17,67+0,96 | 17,65-23,53 | 19,89+1,53 | 0,0735
Jmna V 13,68-17,17 | 15,77+1,03 | 16,67-22,41 | 18,97+1,53 | 0,0658
Paccrostane mexy Pu 'V | 25,00-30,77 | 28,05+1,80 | 24,30-31,03 | 27,38+1,99 | 0,3514
Paccrostane mexxny Vu A | 27,83-33,65 | 30,93+1,61 | 23,73-29,41 | 25,83+1,53 | 0,4079
Jlnuna 1 mapel ycukos 5,71-8,54 | 6,78+0,95 5,43-9,52 6,69+1,32 | 0,1072
JlnuHa 2 mapsl yCHKOB 6,06-9,76 7,46+1,07 5,88-8,62 7,07+0,81 0,1609

Kak BuznHO, pasmax KoyiebaHUM KaKk MEPUCTHUYECKHX, TaK U IUTACTUYECKUX HpU-
3HAKOB MCCJICOBaHHBIX ycauel JOCTaTOYHO BEMK. 3a4acTylo OHH B3aMMHO MEpPEKpbI-
BAaIOTCS, XOTS CpEIHUE BEIMYMHBI Y 00OHX BHIOB Pa3INYalOTCI. DTUM K€ OOBSICHSIOT-
cs1 ¥ OOJIbIIIME BETMYMHBI CpeHEH omuOKH (m) OT cpeiHero 3HaueHus npusHaka (M).

B npezacraBiieHHBIX pa3MepHBIX TPYIIAaX CTAaTUCTHYECKAs 3HAUUMOCTD Pa3IHyHs
npusHakoB (P < 0,05) o0onx BHIOB OTMEUYaeTCsI TONBKO IO HECKOJIBKUM IpH3HAKaM,
TAaKUM KaK KOJIMYECTBO THIYMHOK Ha IEpBOH jkaOepHOU ayre, KOJINYECTBO ITO3BOHKOB,
JIUaMeTp Tia3a, BBICOTa TOJIOBBI, IIMpUHA J10a, aHTeIOp3aJIbHOE PacCTOSHHE, OTHOIIE-
HUE aHTEeIOP3AILHOTO PACCTOSHHSA K MOCTIOP3ALHOMY, JJIMHA XBOCTOBOTO CTEONS H
JUIMHA OCHOBaHMsI CIIMHHOIO IUIaBHHUKA. Pa3nuuus 1o AjMHE roloBbl HEAOCTOBEPHBI,
XOTs 60NBIIMHCTBO aBTOpoB (MapkyH, 1933; [1aBnoBckas, 1966; dykpasem, 2001) oT-
MEYaIOT 3TOT MPU3HAK Kak HamOoJjee MOoKa3aTelbHbIi. B HalieMm ciyyae HelIoCcTOBep-
HOCTb Pa3IMYUi MOXET OBbITh 0OYCIIOBJIEHA OYEHb BHICOKOW BapHaOeNbHOCTBIO 3TOTO
MIPU3HAKa B BEIOOPKAX M MAJIOYHCIICHHOCTHIO CAMHX BBEIOOPOK.

BosbIIMHCTBO yKa3aHHBIX MPH3HAKOB MOKHO OTHECTH K TaKUM, Pa3BUTHE KOTO-
PBIX 3aBHCHUT OT YCIIOBHH OOMTaHHS (CKOPOCTb T€UEHHs BOABI B peKe, MyTHOCTh BOIbI,
0COOEHHOCTH MUTAHUS W TIpP.), TO €CTh BEJIMYUHA 3TOTO MPHU3HAKA MOXET OBITh 00Yy-
CJIOBJICHA HE CTOJIEKO BUJIOBOU CIEIU(PHIYHOCTHIO, CKOJIBKO OCOOCHHOCTSMH YCIIOBHMA
oOutanus ycaueid. B 3Toil cBsI3u nHTEpecHO ObUIO ObI CPaBHUTH pa3HblE BUIBI ycadeh
U3 OJJHOTO PETHOHA — HApHMEpP P.ApBICh, T/Ieé OTMEYEHO HAINYHEe OOOHMX STHX BHIOB
(CoxpaneHue u yCTOHYMBOE UCITONB30BAHUE..., 2004), UK ke U3 UPPUTAIIHOHHBIX CHC-
teM Kb3pu1-OpauHckol o6nacTy, T Tak e 0TMEeHYaroTcs M apalbCKue U TypKecTaH-
cKue ycaud (B MepeJaHHBIX HaM PhI0ax OJIUH HK3EMILISApP OKa3aJcs TYPKECTAaHCKUM yca-
qOM).
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3HauynTeNbHas BapuabenbHOCTh MIPHUCYIIA TaK K€ TAKOMY MPH3HAKY, Kak (opMy-
JIa TJIOTOYHBIX 3y00B (Tabm.2). ¥ apanbckoro ycaua Haubosee 4acTo oTMedaercs ¢pop-
myna 4.3.2-.4.3.2, y typkecranckoro - 5.3.2-5.4.2 u 5.3.2-5.3.2. Paznuuust B popmyie
TJIOTOYHBIX 3yOOB, BEPOSTHO, 3aBUCST MPESUMYIICCTBEHHO OT OCOOCHHOCTEH MHUTaHHS
9THUX BHUJIOB.

Ta0auua 2
BapuaGenbHocTh (pOpMY.IbI IVIOTOYHBIX 3y00B Y apaJbCKOI0 H TYPKECTAHCKOI0 ycauei

33.2-143.1-143.1-| 43.2- | 43.2- [43.2-14.3.3-|4.42-]|53.2-1543-

Apansexknit | 33,1 | 43.1 (432 332 | 432 | 433|433 (432432542
n=17

1 1 1 2 5 2 2 1 1 1

4.3.1- 143.2-143.2- 43.2- [ 43.2- | 5.3.2-5.3.2-153.2-15.4.2-]153.2-

Typkecran- [ 531 [ 4.3.1 | 32.1| 432 | 532 [332]432(532]542]53.1
ckuii n=20

[ockonbKky y ycaueit oTMedaeTcsl CHIbHAs BO3pacTHas M3MEHYHUBOCTH TUIACTH-
YEeCKHUX MPU3HAKOB, JIJISI CPABHUTEIBHOTO aHAJIH3a MOP(OIOTUIECKUX MPHU3HAKOB yca-
4el U3 Pa3HBIX PETHOHOB MBI IOCTAPAIICh PUBECTH MAaTEPUAIIBI TIO0 OJIU3KUM pa3Mep-
HBIM rpynnaM. [lo TypkecTaHCKOMY ycady MOAZOOHBIC JaHHBIC MBI HALUIH TOJBKO IO
p- Kamkanapee (Tabmn. 3).

BuzHO, 4TO MOYTH O BCEM IpH3HAKAM YCAa4H U3 ITHX BOIOEMOB Pa3INIAIOTC,
MIpUYeM CTETICHb Pa3JInirs N0 Pa3HBIM MTPU3HAKAM BapbHUpyeT. Pazimmuus psga nmpusHa-
KOB MOYXHO OTHECTH 32 CUET BO3MOXKHOTO BIIUSHHS OIEepaTropa, HO B OCHOBHOM OHH
00yCIIOBIEHBI, HECOMHEHHO, TIOMYJISIIUOHHBIMHU Pa3IMYMsAMH ycadyeld U3 pa3HBIX KO-
JIOTUYECKHUX PaHOHOB (HAaIIpUMep — JUaMeTp IJ1a3a, IJIHHA XBOCTOBOTO CTEOIs, IIMHA U
BBICOTA CIIMHHOTO M aHAILHOTO IIABHUKOB H JIP.).

Taoanna 3
CpaBHHUTEILHBII aHAIN3 MOP(}OJIOrHUeCKHX MPU3HAKOB TYPKECTAHCKOI0 ycaqya
U3 pa3sHbIX BOJ0EMOB

p. Kamxkanapes

Nprssa p- Kenec (Hamm nanHbie) (Vemanosa, 1971)

TpeieIbl cpenHee TpeeIbl cpenHee
Jnuna tena (6e3 C), MM 51-127 83,0 106-169 141,7
Uemryit B 00KOBOIT TMHUH 54 - 67 59,19 56-67 61,4
Yerryit Haj TUHUEH 11-14 12,3 9-12 10,94
Yemryii non auHueH 8-10 8,81 6-9 7,84
Jlyueii 8 D 111 7-8 yame 111 8 11 7-9 00b1yHO 111 8
Jlygeii B A 111 5-6 qame 111 5 111 3-5(7) o6sbraHo 111 5
Terannok Ha 1 jxabepHOit nyre 13-19 16,22 13-19 16,96
Ilo3BoHKOB 42-47 44,93
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Ipoponxenne Tadauubl 3

Tpussax p. Kenec (Hamm nanubie) (Sgé;q{:iizfﬁ%zﬂl)
B % ot nmuabl Tena (6e3 C)
[penens Cpennee Cpennee
JlimHa peuia 7,3-11,37 9,1 9,77
Juamerp riasza 3,3- 98 6,05 3,74
3arna3sHUYHBIA OT/IE] T'OJIOBBI 11,8 -15,3 13,48 12,32
JlnuHa TONOBBI 23,6 - 29,5 26,7 25,59
Bricora ronosst 15,0 -23,5 17,59 15,08
Hawubosbas BeicoTa TEIA 21,5-27,1 24,05 23,50
Haumens1ias BeIcOTa TeIa 8,5-11,8 10,45 9,65
AHTen0p3aIbHOE PACCTOSHHE 46,7 - 55,9 51,11 50,45
[octaop3anbHOE paccTosiHUE 37,8 -46,7 42,13 40,79
Ortnomenne AD k PD 1,11-1,33 1,23 1,24
JlmuHa XBOCTOBOT'O CTEOIS 17,2-222 20,44 19,71
Jlnuna ocHoBanus D 11,7 - 15,1 13,2 11,78
HawuGombimas Beicota D 17,5-27,3 22,91 19,57
JlnmuHa ocHOBaHUS A 59-11,8 8,33 6,84
Hawubosnpmras Beicota A 15,7-22,0 18,12 16,67
Juaa P 16,2 - 23,5 19,63 18,84
Jmaa V 15,7-22,4 18,56 16,52
Paccrosinue mexay P u 'V 24,3 -32,7 27,44 28,57
Paccrosinue mexay V u A 23,7 -30,9 25,87 24,41

CxomHast KapTHHA OTMEYaeTCs | JUI apajbCKOro ycada U3 HaIIMX cOOpPOB U U3
Oaccelina p. AMyaapsu (ta0i. 4). Tak ke HauOoJbIIas Pa3HUIIA BETUYUHBI IPU3HAKOB
OTMEYaeTCs y TeX U3 HUX, KOTOPBIC BEPOATHEE BCETO 00YCIIOBICHBI BIUSHHEM YCIIOBHIA
obHTaHMs, XOTA B CIIydae C apalbCKHM yCauyoM pa3HHIlA 3Ta MCHBIIE, YeM IIPH CpaBHe-
HHUH TyPKECTAHCKHX ycaueil U3 pa3iuyHbIX PETHOHOB.

Ta6auna 4
CpaBHHTe/IbHBIH aHATU3 MOP(}OTOrHYeCKHX NPU3HAKOB apPabCKOro ycaya
U3 pa3HbIX BOI0EMOB

Wppuranuonssie Bogoems! K3pui- p- AMynapbst
Tpusnaxn Opaunckoit 0611. (Hamwu ganHble) | (IlaBmoBckas, 1966)
TIpenens Cpennee Cpennee
JnmuHa tena (6e3 C), MM 82-141 117,35 86,7
Yenryii B 60KOBOI TMHUH 65-90 74,12 71,67
Yemryit Hax TUHKCH 10-14 12,76 12,55
UYenryit mon muHMCH 8-12 9,88 9,38
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Mpononxenne Tadauubl 4

HWppuraunonnsie Bogoemsl K3bui- p. AMynapbs

Tpusnaxn Opaunckoii 061, (Hamu qanubie) | (ITaBmoBckas, 1966)

[penemnst Cpennee Cpennee
Jlyueii 8 D 111 6-7 yamre 111 7 vare 111 7
Jlyueii B A 111 5-6 qame 111 5 qame 111 5
Z}II);‘::I/IHOK Ha | xabepHOit 16-23 17.76 19.97
ITo3BoHKOB 44-50 46,65
B % ot anuner Tena (6e3 C)
Jnuna peuia 5,71-8,47 7,01 7,95
Juamerp rnaza 3,55-5,50 4,47 4,57
3ara3HUYHBINA OTIE] TOJIO0BEI 10,48-13,56 12,16 12,27
JlmmHa To0BBI 19,29-26,83 21,81 23,72
Bricora ronoBsr 12,10-15,85 13,66 13,63
Hawubospras BeicoTa Teaa 19,49-23,48 21,11 19,24
HaumensIas BeICOTa Tella 9,29-11,36 10,24 9,52
AHTen0p3aIbHOE PACCTOSHHE 40,87-45,52 43,12 44,71
ITocTnop3anbHOE paccTosiHUE 46,34-52,63 48,94 46,08
Otnomenune AD k PD 0,86-0,88 0,88 0,97
JInuHa XBOCTOBOTO CTEOJIS 19,23-21,97 20,64 19,27
JlnuHa ocHoBanus D 10,17-12,17 11,39 11,02
HawuGombimas Beicota D 18,64-24,32 21,72 23,25
JlnuHa ocHoBaHMS A 4,88-9,01 6,94 6,82
HauGonbinas BeicoTa A 12,20-18,27 15,47 16,41
Jmna P 16,31-19,13 17,67 18,79
Jmuaa V 13,68-17,17 15,77 16,43
Paccrosinue mexny P u ' V 25,00-30,77 28,05 -
Paccrosinue mexay V u A 27,83-33,65 30,93 -

B tabmumax 5, 6 mpezncraBieHa Bo3pacTHas M TOJOBas JUHAMHKA OCHOBHBIX
OMOJIOrMYECKUX IPU3HAKOB TYPKECTAHCKOI'O ycaua M3 Hammx coopoB. Kax BuxHO, Ipu
CpPaBHEHHH OJHOBO3PACTHBIX CaMOK M CaMIIOB TPOSBISETCS IMOJIOBOM TUMOpP(HU3M —
camIpl B CpEeIHEM HECKOJIbKO KpyHHEEe CaMOK, YIWUTAaHHOCTh HMX TaK K€ BBIIIE.
Haumenbmme ko3 @UIMEHTH YIUTAHHOCTH OTMEYAIOTCS y HEMOJIOBO3PEIBIX ycayei.
l'ogoBoil nMHEHHBIH MPUPOCT TypKECTAaHCKOro ycada coctaBuia 51,6 MM, BecoBoi
npupoct — 18,0 r.
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Tao6auna 5
YnuTaHHoOCTh TypKecTaHCKOro ycaua us3 p. Kexec

Ton VYruranHocte 1o @ynrony (F) | Ynurannocts mo Kiapk (K)
B°3p’aCT Tpeiebl M TpeIENbI M g
3, 1+ 1,49 - 1,64 1,58 1,12-1,24 1,19 3
Q, 1+ 1,34 - 1,65 1,52 1,03 - 1,29 1,16 7
d, @ 1+ 1,34-1,65 1,54 1,03 -1,29 1,17 10
Juv., O+ 1,18 - 1,56 1,40 0,89-1,18 1,04 10
B tenom 1,18 - 1,65 1,47 0,89-1,29 1,11 20
Tabauna 6
Buosiornyeckne Npu3HaKu TypKecTaHCKOro ycauya u3 p. Kexec
Mo , L,mMMm 1, MM Q,r q,T
BospacT | poenent M npexenst | M npesenbl M | mpemensr | M !
4, 1+ [128 -152| 141,3 [107-127| 117 |20,1-33,0 | 25,7 [152-24,6| 19,3 | 3
Q, 1+ | 104-149 | 128,6 | 85-123 | 1053 | 9,5-29,2 | 18,6 | 6,7-24,0 | 144 | 7
4, @, 1+| 104-152 | 132,44 | 85-127 | 108,8 | 9,5-33,0 | 20,7 | 6,7-24,6 | 159 | 10
Juv,0+ | 63-80 70,7 51-63 57,2 1,9-3,8 2,7 1,4-27 [ 1,98 | 10
Buemom | 63-152 | 101,6 | 51-127 | 83,0 | 1,9-33,0 | 11,7 | 1,4-246 | 89 | 20

MOJ'IOI[L ApaJIbCKOT'0 ycadya Npe€aACTaBJI€Ha UCKIIOUYUTEIBHO CEroJICTKaMu, KOTO-

pBIe B CpeHEM MPAaKTHIECKH BABOE KPYITHEE CETONETOK TYPKECTAHCKOTOo ycada (Tadur.
7,8). COOTBETCTBEHHO BBIIIIE Y HUX M BECOBBIE IOKAa3aTeNU. Y IUTAaHHOCTD )K€, Halpo-
THB, Y MOJIOJIU apajbCKOTO ycada HIKE, 4YeM y TypkecTaHcKoro. OOyCIIOBIEHO TN 3TO
BUJIOBOY CIIEIIM(PHIHOCTHIO, HITH K€ YCIOBUSIMH OTKOPMa, CYAHTh 3aTPYyAHUTEIBHO. [10
nanabiM JLIT. TTaBnoBckoii (1966), yNMUTaHHOCTh CXOAHBIX Pa3MEPHBIX TPYI apajib-
CKOro ycaya ObUIa 3HAYUTENIBHO BhINIE: CPeJHHN KOA(PHUINUEHT ynuTaHHOCTH 110 Dyi-
TOHY cocTaBiisit 1,46 npu nipeaernax konedanus ot 1,11 mo 2,63.

Taoauua 7
Buosiornueckue NpU3HAKU apajibCKOI0 ycaya U3 MPPUTrallMOHHbBIX BOJ0EMOB
L,mMMm I, MM Q,r q,T F K n
npenenst | 95-165 [ 79-141 | 7,0-33,6 | 5,2-27,0 | 1,03-1,52 | 0,84-1,24
M 135,2 1152 19,5 15,9 1,20 0,97 17

Hpumeuanne: F — ynuranHocts no @ynrony, K — ynurannocts no Knapk

JJ OLIEHKM YMCIEHHOCTH TypKecTaHCKoro ycada B p.Kenec nsyuanach mokat-
Has MUTpanust Mosionu. B mpobax ObLIM MpeacTaBiIeHbl KaK UKpa, TaK U MOKaTHAs MO-
J0Nb Ha JTamax pa3Butus oT A-B (mpemnmmumnka) no C, (pansss anunHka). Ha srtame
C, JIMYMHKU Y€ HauYMHAIOT IEePEXOAUTh HA BHEIIHEee MHUTaHue, MOTYT aKTHBHO Iepe-
JIBUTaTbCs U JIOCTATOYHO kHU3HecToMku. CienoBaTensHo, B p. Kenec cymiecTtBytoT yc-
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JIOBUS IUIA WX BBDKMBAHHA. Ycad menaroQuil, pa3BUTHE WUKPHI MIPOMCXOAMUT B TOJNIIE
BOZBI HA T€YCHHU. YETKO BBIPAKEHHON CYTOYHOW PUTMHKHU CKaTa HE OTMEUYEHO, YTO
BITOJIHE OOBACHIMO, YUUTHIBasi MyTHOCTb M THIpPOJIOTHYECKHE 0coOeHHOCTH . Kernec.

[To pesynbraTam uccienoBanus mokatHoit murpanuu B 2003-2004 rr. Obl1a pac-
CUMTaHa MpUMEpHas YUCIEHHOCTh MPOM3BOAMTENEH ycada, OTHEPECTHUBILUXCS B
p. Kenec B meprox o6cnenoBanms. UnCIeHHOCTh caMOK OTpeesisuIach UCXOs U3 00-
1Iel YUCIEHHOCTH CKAaTHBIIMXCS MO PYCIy PEeKH MKPBl U JIMYMHOK, ¥ CpeaHel I1om0-
BUTOCTH TYPKECTaHCKOTO ycaya, B3STOH U3 JUTEpaTypHBIX UCTOUHNKOB (PrIOb Kazax-
ctaHa,1988). Pacyersl Moka3bIBalOT, UTO B 3TOT NIEPUO]] B HEPECTE MOIJIO y4acTBOBATh
okoio 320 - 400 sK3eMITISIPOB CaMOK ycada. YUHTHIBasl, YTO COOTHOIICHUE TTOJIOB XO-
JIOBOTO ycaua COCTaBJsieT OKOJIO 1:1, MOXHO CYMTATh, YTO B HEPECTE OBLIO 33JCHCTBO-
BaHO He MeHee 600-800 npousBoauteneil. IIpuHuMas Bo BHUMaHUE KOPOTKUH IEPHO
HCCIIeIOBaHU, BO3MOXKHYIO DTUMHUHAIIMIO UKPBI U IMYMHOK B CKaTe, a TaK )Ke PacTIAHY-
TOCTh HEpECTa 3TOTO BHJA, YUCICHHOCTb MPOU3BOJIUTENCH MOKHO OLIEHUTH B 2-3 ThIC.
sK3eMILEIpoB. [1o OpeqHEBEIM yiIOBaM CpenHsis KOHIICHTpAIXsS MOJIOJHW ycada Ha 00-
cresoBaHHOM 50-TH KMIOMETpoBOM yuactke p. Kerec cocrasmia 8,7 5k3/100m”. Takum
00pa3om, 31ech MOXKET OOUTaTh M0 65 THICSY PK3EMIUIIPOB aKTHBHOW MOJIOJH ycada.
W3 nux, npu xoddduuuente npomsosspara 3,5%, MoxxkeT Belpactu 6osiee 2300 B3poc-
JIBIX ycaueH.

Pexa Aprichk npotekaer Ha Tepputopun FOxHo-KazaxcTanckoi o0nacTy U sBIA-
€TCSd OCHOBHBIM NPUTOKOM p. ChIpAapbu. JTO 3aperylupoBaHHBIA BOJOTOK. 3HA4M-
TeJIbHAs YacTh CTOKA B CPEIHEM TEUEHUH MCIIOJIb3YETCs AJIsl OPOIIECHHSI CETbCKOX 035 -
CTBEHHBIX ToJiel uepe3 Apbich-TypKkecTaHCKH KaHal. B HWKHEM TeueHUH p. ApbICh
3aperynupoBana Illaynpaepckoit 'DC. DTo HakmaabIBaeT ONpEAEICHHBIN OTIEYaToOK
Ha BO3MOXXHOCTH oOWTaHUs nxTHO(ayHBI B peke. CKaT, B OCHOBHOM, MOJIOIM PHIO Ha
PaHHUX CTaIUsAX Pa3BUTHs, BO3MOXKEH Ha BCEM NPOTSHKEHHM PEKH, a MUIpAlMU - He-
pECTOBbIE U CBSI3aHHBIE C MUTAHUEM, BO3MOXKHBI TOJIBKO Ha OIPAaHMYEHHBIX YYacTKaXx.
OcHOBY UXTHO(AyHBI B BEpXHEM TEUCHUH COCTABISIOT TYPKECTAHCKUU ycad U OOBIK-
HOBEHHas MapuHKa. BBICOKHE KOHIEHTpalMM TYpKECTAaHCKOI'O ycaya OTMEYaroTcs B
paiione BraseHus p. banam u BHU3 1o TeueHHIO Ha paccTosiHue 10 15 kM. B ocHOBHOM
MOMYJSIHS TYPKECTAHCKOTO ycada IpeCcTaBlIeHa 0co0sMu THHON 25-40 cM U BecoM
ot 300 mo 1200 r. B ymoBax prrbakos sroOuTeneli ycad B 2-3 pa3a JOBUTCS Yalle, 4eM
0OBIKHOBEHHas] MapuHKa. KoHIeHTpanuu ycada coCcTaBiaoT OT 8 10 31 mT. Ha OJQuH
KHUJIOMETp peKku ApbICh B paiioHe BnajeHus p. bagam.

Haubonee pa3zHooOpazeH BHAOBOH cOCTaB MXTHO(ayHbl Ha HIDKHEM YYacTKe
p- Apbics Hmxe Hlaynsaepckoit ['DC. B cBsi3u ¢ Tem, 9TO pycio peKu A0 BIAACHUS B
p. Celpmapbsi He 3aperylMpoBaHO, B peKe OOWTaeT COBpeMeHHas HXTHO(ayHa H3
p- Ceipnapss. Ha 3ToM yuacTke pekr BCTpedaroTcs U apajbCKUil U TypKECTaHCKHUH yca-
YH, XOTS YUCIEHHOCTh TYPKECTAaHCKOIO ycaya 37IeCh HIDKE, YeM apajibckoro. B paHHe-
JIETHUI NepUOJ] YUCICHHOCTh U KOHLEHTPALMH MOCIEAHEro He3HAUnTeIbHbl: Ha pac-
CTOSHUM 35 KM 3aperucTpupoBaHo 46 pa3HOBO3PACTHBIX 0cOOEH apaibcKoro ycadya.
O06510B nxtHOdayHsl mpoBoawics ¢ nomoinbio DJIY-4m. TIpu mommMke ycadeil peiba
OTITycKajack 0OpaTtHO B peky. OTJIOB JaHHBIM OpYJHEM JIOBA MO3BOJISUT HE TPABMUPO-
BaTh PHIOY, HO 1 O0JIABIMBAIIOCH JIMIIH YacTh pycia. Ecnu caenarts mepepacyer Ha BCIO
PEKy, TO IPEANOIOKUTEIBHO B 9TOT MIEPUOJ HA 3TOM yYacTKe PEKH MOIJIO OBITh OKOJIO
200 mT. mpou3BOANUTENEH IPEUMYIIIECTBEHHO apajIbCKOro ycaya.

Js coxpaHeHHs 3THX PEAKHX M LIEHHBIX PHAEMHUYHBIX BHIOB HEOOXOIUMA HX
oXpaHa co CTOpOHBI rocyaapctsa. [Ipennaraercs BBeCTH KpyTJIIOrOAMYHBIN 3allpeT Ha
IpOMBICET PBIOBI B pekax Kemec m Aprich, a Takke 0OBSIBUTE MX 0CO00 OXpaHIEMOH
TEpPUTOPHEL.

101



OpioBa 1.B., Tepemenko A.M., Myposa E.B., Kinumos ©.B. Oco0eHHOCTH OUOJIOTHH ...

3akioueHmne

BapuabenbHocTs MOP(HOIOrHYECKUX IMPU3HAKOB ycadeld 00OMX BHIOB OUYEHb
BEJIMKA, MHOTHE ITOKA3aTeNN ePEeKPHIBAIOTCSI.

Ananu3 Mop(OMeTpUYEeCKUX NPU3HAKOB MOJIOAM BBISABWII, YTO BH3yalbHO Hau-
OoJiee MoOKa3aTeNbHBIMU SIBISIOTCSA TaKHe IPU3HAKH, KaK KOJMYECTBO Yellyil B OOKOBOMH
JUHUH, JUIMHA TOJIOBBI, AMAMETp TJIa3a M PACIONOKEHWE CIMHHOTO IUIAaBHUKA, XOTS
pa3nyMs 10 HUM He BCErAa AOCTOBEPHBI. Y apajbCKOIro ycaua OTHOLICHHE aHTeNop-
3aJIbHOTO PACcCTOSHUS K MOCTIOP3IbHOMY, MpPU JOCTHXCHUH JJIHHBI Oojee 5 cM, Bce-
IJla MCHBIIIE SJIMHUIIBI, Y TYPKECTAHCKOTO - OOJIbIIe.

B pekax Kenec 1 Appicb OTMEUEHO €CTECTBEHHOE pa3MHOXKEHHE ycauel. [[ns
COXpAaHEHUS! ITUX BHUJOB B UX €CTECTBEHHOM apeajie MpeasaraeTcsi 3TUM pekaM IpH-
JIaTh CTAaTyC 0CO00 OXpaHIEMBIX MTPUPOTHBIX TEPPUTOPHH.
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Summary

Orlova 1.V., Tereschenko A.M., Murova E.V., Klimov F.V. On biology and
morphology of Barbus capito from Keles River and Barbus brachycephalus at
Basin of Syrdarya River

Research-and-Production Center of Fishery, Almaty, Kazakhstan

The data on the morphological and biological analysis of Barbus capito from Keles
River and Barbus brachycephalus from irrigational systems of Syrdarya River Basin
are presented. The facts of Barbus capito conocephalus reproduction in Keles River
and Barbus brachycephalus in Arys River (Basin of Syrdarya River) are established. It
is offered to establish the status of especially protected territories to these rivers for
preservation of these species populations in their natural area.
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Crtpykrypa n pa3Burtue 300mi1ankTona B Hlankap-
Bbupradanckux n Ysubl-lllankapckux o3epax
O0acceiina p. Hypsl (ocenb 2004 r.)

Cryre T.C., MatmypatoB C.A., AkOepauna I'.72K.

HHcmumym 3o0o0.Jji02uu, AJZMLZWIbl, Kazaxcman

I'pynmet Hlankap-bupradanckux u Ysutel-llankapckux 03€p pacronoxkeHs! B 20
-40 kM Bblle 1o TeyeHuto p. Hypsl or KypranbmkuHcKoro 3aloBeiHUKA U IIPEJICTaB-
JISIOT CO00H CBOCOOpa3HYIO CHCTEMY MPUPYCIOBBIX BOJAOSMOB, HMCIOIIMX 3HAYCHUE B
(dhopMupoBaHuK 6MOpPa3HOOOPa3Us BOJHOMN (payHbI HU30BLEB 3TOTO OaccelHa.

[o rugpodayne 3TUX 03EpP UMEIOTCS HEMHOTOUYHCIICHHBIE JINTEPaTypHbIe U (hOH-
JIOBBIe MaTepuaibl epuoga 50-70-x To1oB mpouuioro cronetus. B HacTosmei padote
Ha OCHOBE OCEHHHUX uccinenoBanuii 2004 r. mpuBOIUM CBEJIEHUS O COBPEMEHHOM BHJIO-
BOM COCTaBE M KOJMYECTBEHHOM Pa3BUTHUH OJHOTO U3 BaKHEHUIIMX KOMIIOHEHTOB JKO-
CHCTEMBI 3TUX 03€p — 300IUIaHKTOHA, HEOOXOAUMBIE ISl OLIEHKU 3KOJIOTHYECKOIO CO-
CTOSIHHSI BOJIOEMOB U NIPOUCXOSIIUX B HUX U3MEHEHHH.

CocTosinne c0001ecTBa 300IIAHKTOHA 110 JIHTEPAaTYPHBIM
u GOHAOBBIM MaTepUaIaM

HauGonee paHHHE JIMMHOJIIOTHUECKHE UCCIIEIOBaHUS paifoHa OBIIM IIPOBENICHHI B
1898 r. IL.T". UrnaroeiM (1900), koTOpHI Jall KOMIUIEKCHOE (PU3UKO-Teorpaduieckoe
onucanue 03€p Tenrus, Kypransmxun u Hlonak-Hlankap. [lociaenyromue uccienosa-
HUS TIEPBO TIOJIOBUHBI JBAJIIIATOTO CTOJIETUS TAKXKe HOCHIIH, IPEHUMYIIECTBEHHO, (H-
3UKO-TeorpauIeckuii U TeoJormYecKnii Xxapakrep, aumb B padorte I1.D. fompadeBa
(1935) ObLT IpUBE/IEH PsiJl TUAPOJIOTHUECKUX U TUAPOOUOIOTHIECKUX TAHHBIX.

[epBbie moxpoOHBIE THAPOOHOIOTHIECKHUE MAaTepPUabl TIONTyYeHBI B pe3yJIbTaTe
nccienoBanus 03€p KypranbmKuHCKOro palioHa skcneauiueit otaena reorpadpun AH
Ka3zCCP nerom 1958 1. 3oorutankton 03€p u3yueH M. 5. BerblieBoii, moiydeHHbIe €10
JaHHBIE TpecTaBieHsl B paborax Kpasuenko (1962); [Tonomsuna u np., (1962). Jletom
1958 r. munepanu3anus Bonsl B 03épax lllankap-buprabanckoii rpymisl konebanach
mo ydactkam o03ép ot 0.65 mo 1.83 r/m. BumoBoe pasHooOpaszue B 03. Illomak
M3MEHSJIOCHh 1o mecaM oT 13 mo 27 BujioB, B 03. bupradan — ot 21 no 28 BuaOB, B
[lankape oHO OBUIO OYEHb HU3KUM - BCETO HECKOJBKO BWAOB, B JKaHbIOEKIIaNKape
coctaBisuio 20 BUIOB, B Ysulblinankape — 23 Buga. YUCIEHHOCTh 300IIAHKTOHA O3€p
n3MeHsach B mpenenax 13.3 — 533.9 TLIC.3K3./M3, ouomacca or 0.53 ngo 2.80 /M B
[onak-ITankape, B buprabane nokazarenu GHOMacchl ObUTH O4YEHb BHICOKUMHE — 4.66
—10.50 r/M°, 4TO COOTBETCTBOBATIO CTATYCy BEICOKOKOPMHEIX BOJOEMOB, B Kanbioex-
mankape 6romacca coctasmsiia 1.60 r/m”, B Vsursimankape — 1.98 r/m’ (ypoBeHs cpes-
HEKOPMHBIX BOJi0eMOB). Hambomee pacrpocTpaHeHHBIMH U3 KOJIOBpPAaTOK ObutH Ker-
atella quadrata, Conochilus unicornis, Filinia terminalis, Brachionus bakeri, B. diver-
sicornis, Asplanchna priodonta, w3 BeTBUCTOYCBIX pakooOpasubix Diaphanosoma
brachyurum, Daphnia hyalina, D. pulex, Ceriodaphnia reticulata, C. quadrangula,
Chydorus sphaericus, Alona rectangula, Bosmina longirostris, n3 BECIOHOTUX paKkoo0-
pasubix Arctodiaptomus bacillifer, Megacyclops viridis. T1o KOJIHYECTBEHHBIM MOKa3a-
TEJISIM BO BCEX 03Epax, 3a MCKItoueHneM o3. bupraban, npeodnananu konemnoxas! (72.4-
87.8%), B bupraGane moyTH paBHYIO JOJIO COCTABIIIM KOJIOBPAaTKH U Komenos! (48.1
u 45.4%, COOTBETCTBEHHO).

B 1964-1967 rr. uccnenoBanue obenx rpymmn o3ep 60610 npoxomkeno KasHU-
HNPXom. Cpennss coleHOCTh BOABI B 03€paxX B ATOT Iepuox He mpeBbimana 1.0 r/m.
Ceenenust, npuBoaumbie A.I'. Jlukanckoii no Illankap-buprabanckoii rpymme 03ép 3a
1964-1966 TT., MO3BOJIMIIM XapaKTEPU30BaTh 3TH BOJIOEMBI KaK MPECHBIE (CyMMa COoJeh
ot 0.62 110 0.92 /1), cpennexopMuble (6nomacca B Illankape 0.5-1.3 r/m’, B Illonake
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0.67-2.93 r/m’, B Buprabane 0.29-3.38 r/M’), ¢ BUIOBBIM Pa3HOOGPA3HEM, HE TIPEBbI-
maroium 36 BumoB: Rotifera — 11, Cladocera — 16, Copepoda — 9 ([ukanckas, 1970).
CocraB JOMHHAHTOB HECKOJIIBKO U3MEHWIICSA U COKPATHJICA 10 CPAaBHEHUIO C MATHIECA-
TeIMH Toaamu. Benymwmmu Bumamu Ovimm K. quadrata, F. longiseta, Bunmsl popa
Brachionus, D. brachyurum, D. longispina, C. sphaericus, P. pediculus, pa3nninbie
Bunsl Diaptomus, Cyclops. Tlo marepnamam nerHeid cbemkn 1967 1. B Illamkap-
Buprabanckux o3zepax oOHapyxkeHo 94 Buga (xomoBpaTok — 40, BETBUCTOYCHIX — 36,
BecioHOruX — 18), a B YsImMHCKUX 03epax — 78 BHUAOB )KMBOTHBIX (KOJOBPAaTOK — 33,
BeTBUCTOYCHIX — 30, BecimoHOTHX —15), M OHM WMEN KOPMHOCTH BHIIIE CPEAHEH — 10
3.5-4.6 /™’ (Jluxanckas, 1972). Buaumo, Takas GONbIIAs pa3sHULA B TIOKA3aTENAX 00b-
SICHSIETCSl HEYCTOWYMBOCTBIO THIPOJIOTHUECKOTO W THAPOXUMHUYECKOTO PEKUMOB B HC-
cienoBaHHbIX o3epax. Tak, mo [1.U. KpaBuenko (1962), MHOTONETHSS aMIUIUTYIA KO-
nebaHusa YpoBHs B JaHHBIX BOJOEMaxX MOMKET COCTaBIATH 10 3.0 M, a BEIMUMHA MHHE-
panu3aluy U3MEHATHCSA Ha IOPSIOK.

Ilocnennee mo BpemeHu uccienosanue ruapodaynsl Hlamkap-buprabaHckux
03¢p 6bu10 MpoBeneno KasHMUPX B nione 1973 . ¢ menpio pa3paboTku Omoyornde-
CKOTr0 OOOCHOBAaHHWS Ui OPTaHU3AllMd HAa HHUX O3CPHO-TOBAPHBIX X03sCTB. COOPHI
MaTepHajoB U X 006padoTka ObutH ocymectnieHs! JI.W. llapanosoii. K aTomy Bpeme-
HH, OJarogapsi OCTpOHKe MOAMOPHOW IUIOTHHBI Ha Bbixode p. Hypsl u3 o3. llonak,
HECKOJIBKO CTaOMIIM3HPOBAJICS YPOBEHD 03€p M HE3HAUUTEIBHO BO3POCIIa X COJICHOCTh
(mo 1.15-1.39 /). [nyOunsl B 03€pax He npeBbimanu 2.5-3.5 M. [To pe3dynsraram 1973
I. BUzioBoe pazHoobpasue llankap-buprabaHcKuX 03ep Pe3KO COKPATUIIOCh MO CpaBHE-
HUIO ¢ 60-MU TOAaMHU U COCTABIISLIO Beero 29 TakcoHOB (KonoBpaTok — 11, xiragonep —
10, xonenox — 7, pakyIKoOBbIX paukoB — 1). HauGosbiee yrciao BUAOB 3aperucTpupo-
BaHO B 03. buptaban — 22 (xoxoBparok — 10, kmamornep — 8, korenon — 4). CambiM pac-
MIPOCTPaHEHHBIM U MHOTOYHCIICHHBIM BUaoM Obuta Ceriodaphnia quadrangula. Yacto
BCTpEYaINCh Takxke Eurytemora affinis, KOTOpas paHblIe 37ech HE OOHTaNla, W JIMYH-
HOYHBIE CTaJuM IHKIONOB. CpemHss YUCICHHOCTh U OMoMacca 300IIaHKTOHA ObLIH
OYeHb HM3KH, HA YPOBHE HH3KOKOPMHBIX BOJ0eMOB — 48.8 Thic. sk3./M° u 0.34 /v’
[IpeoOnagany Mo YMUCICHHOCTH BECIOHOTHE, O OMoMacce — BETBUCTOYChIE padyku. B
3001u1aHKTOHE 03. [llankap BbIsABIEHO 16 BHIOB (KOJOBPAaTOK — 4, BETBUCTOYCHIX - 9,
BECJIOHOTUX — 3). BBICOKYI0 BCTpedaeMoCTh UMENH KepaTeuibl, AuadaHocoma, 1adHus,
cuza, bocmuHa U 3BpuTeMopa. Ilo unciaeHHocTH npeobnananu BeciaoHorue (57.2%).
[To buomacce — BerBucToycsie (65.9%). CpenHss YMCICHHOCTh 300IUIAHKTEPOB CXOAHA
¢ TakoBO# B 03. bupraban — 48.5 ThIC. 3K3./M°, Gromacca BaBoe Bbimte — 0.73 T/M°, HO
TaKXKe HaXOAUTCA Ha ypPOBHE HU3KOKOPMHBIX BoZoeMoB. B 03. Illonak BunoBoe pa3Ho-
oOpasue emé Hike — 12 TakCOHOB (KOJIOBPATOK — 3, BETBUCTOYCHIX — 5, BECTIOHOTHUX —
4). Hanbonee MHOTOYMCIEHHBIMH ObUIM JTMYMHOYHBIE CTAIMU IIMKJIONOB. Becnonorue
MIPEeBAIMPOBAIN [0 YUCIEHHOCTH U Ouomacce (67.2 u 70.8%). Ilokasarenu cpenHent
YHCIEHHOCTH TUIAHKTEPOB OBLTH BBILIE, YeM B APYrHX Bogoemax (116.6 Thic. 9K3./M°),
HO 110 Gromacce (0.63 r/n’) 03. [llonak TakKe GbLIO HU3KOKOPMHBIM.

Kak BHIHO W3 BBIIEN3I0KEHHOTO, TI0 cpaBHeHHIO ¢ AaHHBIME A.I". Jlukanckoi
(1972), 3a mecrunetauii cpok (¢ 1967 mo 1973 rr.), B miankrodayne lamkap-
BuprabaHCKUX 03ep MPOM3OLUIN CYIIECTBEHHBIE M3MEHEHHs. BUIOBOI cocTaB cokpa-
Tuics B 3.3 pasa, u3 16 NpekHUX TOMUHAHTOB OCTAINCH THIIb K. quadrata, D. brachy-
urum, D. longispina, M. viridis, nobasunuce M. leuckarti v E. affinis. TlpexHue Buabt
IUaNTOMOB BBINAIM M3 cocTaBa (ayHbl. KonuyecTBeHHbIE IMOKa3aTesld MO 03epam
YMEHBIIWINCE B 2-10 pa3 ¥ 0 KOPMHOCTH 03€pa XapaKTePU30BAJIUCh KaK HU3KOKOPM-
Heie. [1o muenwnro JI.M.11laparnoBoii, yMeHbIllIeHue OMOMACCHI U TIOSIBJICHHE IBPUTEMOPHI
CBsI3aHBI C BCEJIEHHEM B o3epa meisiau. OJHON M3 BO3MOXKHBIX MPUYHH COKpAICHHS
BHJIOBOT'O Pa3HOOOPA3Hs MOTJIO SBUTHCS, HA HAIl B3TJIAM, yXY/IICHHE 3KOJIOTUIECCKON
00CTaHOBKH B UCTOYHHKE BoJocHaOxkeHus o3ep — p. Hype 3a cuer cOpocoB Kaparan-
JIMHCKOTO MPOMBIIUICHHOTO KoMIuiekca (Manunosckas, TaH, 1983; Marmypatos u jp.,
2005).
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B menom mo HabmromeHusiM, mpoBeneHHBIM B 50-70 TT. HpONIIOrO CTOJETHS,
YPOBEHHBIH, COJIEBOW M OMOJIOTUYECKUI PEXXUMBI B 00EUX IPyMIIaX 03ep XapaKTepH30-
BaJIMCh OOJBIION M3MEHYHBOCTHIO; IO KOPMHOCTH CTAaTyC BOJOEMOB Ha MPOTSDKEHHU
3TOT0 MEPUOJa MOHU3UIICS OT BEHICOKOKOPMHBIX U CPETHEKOPMHBIX 10 HU3KOKOPMHBIX.

IKkoJiorus H COBPEMEHHOE€ COCTOAHUE 300IIJTAHKTOHHOT'0 coo01ecTBa

Hamm nccnenoBanus nposeneHsl oceHbo 2004 r. Ha Tpex ydyacTKaX, OXBAThI-
Baromux kak [llamkap-buprabanckyto, Tak u Ysurel-lllankapckyio cuctemsl o3ep. B
Ka4eCcTBE MPUOPUTETHBIX BOJOEMOB, MOTYIIUX OOBEKTUBHO XapaKTepU30BaTh BIUSHUE
Ha 300IIJJAHKTOH BCEr0 MHOI000pa3us 3KOJOTMYECKUX YCIOBHUM, BbIOpaHbI 03. bupra-
0aH, 03 JKanpiOekmankap U nporoka p. Hypbl mexny o3epamu JKaHbIOEKIIaikap u
Vsermankap. Ha Bcex ygacTkax oToOpaHbI IIpoOkI Ha OOUTHI THAPOXUMUYECKHUN aHa-
JIU3 BOJIbI, UCCJICIOBAaHHBIC HAMU IO CTaHAApTHOW MeToauke (AsiekuH u ap., 1973). B
OTJENBHBIX BOJOEMAax IPOBEACH aHaJIH3 BOJABI U JOHHBIX OTJIOKEHUH Ha COIEpIKaHHe
OMOTEHHBIX 3JIEMEHTOB U TOKCHMYECKHX BELIECTB. AHaJIM3 Mpo0 Ha 3arpsA3HEHHE Bpea-
HBIMH BELIECTBAMU OCYLIECTBIEH L[eHTpOM MOHMTOPHMHIA 3arps3HEHUS NPUPOIAHON
cpenst PI'TI “Kaz['mapomer”.

COop mpoO 300IUTAHKTOHA W KaMepajbHas 00paboTKa MPOBOIMINCH 110 CTaH-
nmapTHeIM MetonmkaM (BumOepr, JlaBpentseBa, 1984; bamymxwna, BunGepr, 1979).
JIJ1 XapaKTepHCTHKH COCTOSIHHSI COOOIIECTBA M KayecTBa BOJBI UCIOJIB30BATUCH HH-
JIEKChl BUAOBOTO pa3Ho0Opasus Mapraneda u llleHHOHaA, mokaszaTels TpOPHUECKOI
CTPYKTYpHI, HHACKC canpoOHocTu IlanTiie-bykka, Ha 0OCHOBE MHIEKCA TUIOTHOCTH BbI-
sBISIIM (payHHCcTHUYEeCcKHe KoMIulekcehl (Xemnayan, 1977; [uaraiiko, 1984).

ITo pe3ynabpTaTaM XMMHUYECKHMX aHAJM30B BOAA HCCIIETIOBAHHBIX BOJAOEMOB yMe-
penHo xectkas (9.0-14.5 mr-skB./11) ¢ HanboJee HU3KKUM ToKa3aTeneM B p. Hype B mec-
Te e€ Briafenus B 03. JKanpibekmankap. Kiacc Bojpl Ha GoJbIliell YacTH CTaHIMKA XJIO-
PHUIHO-MarHUEBBIH, TPETHETO THIA, HO Ha OTIEIBHBIX yYacTKaX 03ep M B PEKe KJIacC
BOJIBI — XJIOPHAHO-HATPHEBHIH, BTOPOTro THMA (Tabu.1).

Taoauua 1
Xumuyeckuii coctaB Boabl lllankap-bupradanckux n Ysasl-lllaakapckux o3ep
(ocennb 2004 r.)
Mecto XKectkocTh Vonuiii cocTas, Mr/i MuH-
’ Kn
otrbopa MI—9KB./I | (g 2* Mg [ Na'+K' | HCO, " | so2 | ¢1- | mms, r/n ace
p. Hypa 9.0 80.2 | 60.8 | 2438 | 2379 |316.0(323.0| 126 |cCI ™
o3 Kammbex 12.0 90.2 | 91.0 | 227.7 | 262.3 [3703 3515 139 |ci,™
mankap, mp. 1
o3 KanuGex 13.5 80.2 | 115.4| 1403 | 2684 |302.0(3163| 1.22 |CIMe
mankap, mp. 2
33'51:“;”63 14.5 902 [121.5| 1426 | 262.3 |316.0(347.9| 128 |CIyMe
03.buprada 113 902 | 82.6 | 2162 | 250.1 |326.7(347.9| 131 |cIi,™
H, 1p.2
E;' lmam‘ap’ 12.0 75.1 1002 | 177.1 | 2562 29133339 123 |cCIy,Me
;’I; zma“mp’ 12.8 75.1 [110.0| 142.6 | 250.1 {303.7]3053| 1.19 |CIyMe
03. Illonaxk 11.8 65.1 |104.5| 128.8 | 2562 |251.8|284.0| 1.00 |cCIyMe

IIpumeuanue: Knacc - cumBon coctaBa Bogs! o O.U. Anexkuny
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[Nokazarenn munepanuszamuu Boasl (1.09-1.39 r/nm) B HacTosmee Bpems coxpa-
Humch Ha ypoBae 1973 1. (1.15-1.39 1/1). TTokazarenn o01eil )xecTKOCTH OBUTH BBIIIIE
TakoBbIX B 1973 1. (6.9-9.5 Mr-3KkB./n). AKTUBHAsI peakiysl BOJbI B MEPUO 00CIeI0Ba-
Hus ObuTa cmabomienognas — 8.0-8.2. KucioponHslid peskuM BOIBI B peKe U 03epax Oxa-
ronpusitHeld — 11.20-11.84 mr/n. BennunHa mepmMaHraHaTHON OKHCIISIEMOCTH HMeIa
HeBbICcOKHMe 3HaueHus — 11.2-11.84 mr O,/1, moka3arens BIIKs — 6.8-7.16 mr O,/1. Co-
JepXaHne OMOTEHHBIX JIEMEHTOB B PEYHOI M 03€pHOM BOZe MOKa3zaHo B Tabim. 2. Pe-
3yJIBTaThl AaHAJIN30B Ha 3arpA3HEHHE PEUHBIX U 03€PHBIX BOJ BPEAHBIMU XMMHUYECKUMHU
BEIICCTBAMH MPHUBECHBI B TaOnmunax 3 u 4. B pesynbTare npoBeAeHHBIX HCCIe0BAHUN
OTMEUYEHBI BBICOKME YPOBHU COJEpXkKaHUSA MeIu B Boje, npesbimaromue IIJIK B 14.8-
17.2 paza. B peunoii Boje Takke 3apUKCHPOBAaHO He3HauHTeIbHOE TpeBbiieHne [1J1K
o Hedrenpoaykram — B 1.4 paza.

Tab6auna 2
Conep:xaHne OMOreHHBIX 3JIEMEHTOB B Boae (MI/J )
Mecto otbopa NO, - NO;~ NH, * P oOm. [Fe o0Omr. Si
p. Hypa CclIe b 0.001 0.06 0.006 0.20 0.66
03. lankap 0.005 cienbl 0.06 0.021 0.12 0.55
IIpumeuanue: p. Hypa -y Bxozaa B 03. XXanuGexmankap
Tabauna 3
YpoBHU 3arpsi3HEHNsI PEYHBIX U 03€PHBIX BOJ BPEIHBIMU XHMHUYECKMMH BelIeCTBAMM
(mr/m)
MecTo Pb Cu Zn Cd [Co |Mn
orbopa |K* [Q* |K Q K Q K |K K Q
p. Hypa 0.003 [0.03 |0.017 |17.2 |0.002 [0.2 [w/0o |H/o |0.019]1.9
03. JKanbI-

0.003 (0.03 [0.014 [14.8 [0.002 |0.2 H/o |w/o [0.019]1.9
OeKIanKap

03. ankap [0.002 {0.02 [0.015 [153 [0.002 |02 |wo |wo [0.007 |wo

Mpumeuanus: p. Hypa -y Bxoxma B 03. XauuGekiankap, K — koHueHrpauus B mnpobe, Q —
KpaTHOCTb npeBbienus IIJIK

Tabauua 4
YpoBHHU 3arpsi3HeHHs1 pe4YHbIX U 03epHbIX Boa (propugamu, CIIAB u HedTenpoaykramu
(mr/m)
MecTto ®topunsl, | CIIAB, Hedrenponykret
orbopa MT/J1 MT/J1 K*pwmr/n | Q*cTIJIK
p- Hypa 0.75 0.03 0.07 1.4
03. XKanbr6ekmankap | 0-88 0.02 0.03 0.5
03. [Tankap 0.5 0.02 0.03 0.6

IIpumeuanue: p. Hypa -y Bxozaa B 03. XXanuGexmankap
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[To pesynpratam ocenHert cbemkn 2004 r. B cocTaBe 300MJIaHKTOHA BOJIOEMOB
[Tankap-bupradanckoii u Ysubl-I1llankapckoii cucteM BBISBIEHO 56 TAKCOHOB BOIHBIX
0ecno3BOHOYHBIX, M3 HHX KoJoBpaTok (Rotifera) — 27, BETBUCTOYCBHIX padkoB
(Cladocera) — 18, Becnonorux (Copepoda) —10, pakymxkoBsix (Ostracoda) — 1 (tabm. 5).
Konosparku npencrasiensr 8§ cemerictBamu, 10 ponamu. Hanbonbimm pasHooOpasu-
€M OTJIIMYAJIICh Y KOJOBPATOK pof Brachionus (11 BumoB u monBuaoB), poa Keratella
(4 Buna u noaBuna), pon Asplanchna (3 Buma u moaBUIA).

Ta6auua 5
TakcoHomuyeckuii coctas 30omiankTona lllankap-bupradanckoii
u Ysauasl- Hlankapckoii cucrem o3ep (ceHTsiopb 2004 r.)

HasBanue Takcona ggg&cﬁgiﬁ p-Hypa fﬁ'aﬁ%ép gggfffp'
Rotifera

Polyarthra longiremis Carlin, 1943 O 1.0 +
Asplanchna priodonta Gosse, 1850 O-pB 1.55 +
A. sieboldi (Leydig, 1854) O-p 15 + +

A. girodi Guerne, 1888 * O-p 14 +
Lecane (Monostyla) lunaris (Ehrenb., 1832) O-p 135 +
Proales sp. +

Mpytilina ventralis (Ehrenb., 1832) O 1.0 +
Brachionus nilsoni Ahlstrom, 1940 * +

B. quadridentatus quadridentatus Herm. B 20 +

B. q. cluniorbicularis Skorikov, 1894 * B 20 + +
B. q. hyphalmyros Tschugunov, 1921 B 20 +

B. diversicornis diversicornis (Daday, 1883) B 2.0 +

B. leydigii rotundus Rousselet, 1907 * B 2.0 +

B. calyciflorus calyciflorus Pallas, 1766 B—a 2.5 +

B. c. anuraeiformis Brehm, 1909 * B—a 2.5 + +
B. c. amphiceros Ehrenb., 1838 B—a 2.5 + +

B. angularis angularis Gosse, 1851 Bp—a 2.5 + + +
B.a. bidens Plate, 1886 B 1.9 +

Keratella valga monospina (Klaus., 1908) +

K. quadrata quadrata (Muller, 1786) O-p 155 [+ + +
K. q. reticulata Carlin, 1943 * + +
K. testudo testudo (Ehrenb., 1832) * O 1.15 +

Notholca acuminata (Ehrenb., 1832) o 1.2 +
N. squamula (Muller, 1786) Oo-g 15 +

Filinia longiseta longiseta (Ehrenb., 1834) B 235 + + +
F. terminalis (Plate, 1886) o-p 15 |+

Hexarthra fennica (Levander, 1892) * B 1.7 +
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IIponoskenne Tadauubl S

HasBamue TAKCOHA CanpoOHBrii pHypa 03. K.- |o3. bup-
MoKasaTeib mankap |Ttaban

Cladocera

Diaphanosoma brachyurum (Lievin, 1848) O 14 +

D. mongolianum Veno, 1938 * +

Diaphanosoma sp. +

Daphnia galeata G.O.Sars, 1864 * O 1.0 + +

D. longispina O.F Muller, 1785 B 2.05 +

D. cucullata G.O.Sars, 1862 -0 175 [+

D. pulex Leydig, 1860 o 2.8 +

Ceriodaphnia reticulata (Jurine, 1820) B 1.7 +

C. quadrangula (O.F Muller, 1785) o 115 + +

M. brachiata (Jurine, 1820) B-—a 245 [+

Moina sp. + +

Pleuroxus aduncus (Jurine, 1820) O 12 +

Chydorus sphaericus (O.F.Muller, 1785) B L75 +

Tretocephala ambiqua (Lilljeborg, 1900) +

Alona quadrangularis (O.F.Muller, 1785) O-p 14 +

Bosmina longirostris (O.F.Muller, 1785) O-p 155 + +

Bosmina sp. + +

Leptodora kindtii (Focke, 1844) O-p 165 [+ +

Copepoda

Arctodiaptomus salinus (Daday, 1885) +

Eurytemora affinis (Poppe, 1880) + + +

E. speratus (Lilljeborg, 1901) O 1.0 +

Cyclops vicinus Uljanin, 1875 B 215 + + +

Apocyclops dengizicus (Lepeschkin, 1900) * +

Microcyclops sp. +

Mesocyclops leuckarti (Claus, 1857) O 125 +

Thermocyclops oithonoides (Sars, 1863) o 13 + + +

Ergasilus sp. +

Harpacticidae gen. sp. + + +

Ostracoda

Eucypris inflata Sars * + + +

Bcero 32 25 29

Ipumeuyanue: *- Buasl ykasbiBatoTcs BrepBbie s [llamkap-buprabanckord u  Ysibl-

Ilankapckoil cucrem.
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BerBucroyceie pakooOpa3Hble mpejacTaBieHbl 6 cemeiictBamu u 10 pomamu,
HamOosee OoraThIM MO YMCITY BUIOB ObUT pon Daphnia — 4 BUIOBBIX TakcoHa. Becio-
HOTHE TpencTaBieHbl Bcero 4 cemeiictBamu u 10 pomamu. Bnepseie mms lankap-
buprabanckoit u Vsuibl-1llankapckoil 03epHBIX CUCTEM YKa3bIBatOTCS 8 BUJIOB KOJIOBpa-
TOK U 4 Bu/ia pakooOpa3HbIX, OTMEUEHHBIX B CIIUCKE BUIOB 3BE3/10UKOM.

[Nopapnsromee OONBIIMHCTBO BHAOB M3 CHHCKA OTHOCHUTCS K BCECBETHO HIIH
[IHPOKO PacIpoCTpaHEeHHBIM (opMaM, K BUIaM C OTPaHUYEHHBIM apeasioM MOTYT OBbITh
otHeceHbl D. mongolianum u A. dengizicus. B sxomorudeckom otHouiennu u3 40 Bu-
JIOB C YCTAHOBJIGHHOH campoOHO# BaeHTHOCTHIO 11 BumoB (27.5%) sBisitoTcs oOuTa-
TEJSIMU YHCTHIX B, emé 11 (27.5%) — cnabo 3arpsizHeHHBIX, 12 (30.0%) — ymepeHHO
3arpsisHeHHEIX, 6 (15.0%) — CHIIbHO 3arpsI3HEHHBIX OpraHrKoH (Tadi. 5). B oTHOUmIeHNN
YPOBHS MUHEPAJIM3ALNN BOJBI OOJIBIINHCTBO OOHAPYKEHHBIX BHJIOB SBIISIOTCS IBPUTa-
JUHHBIMH, HO UMEIOTCS U colientoouBsie (4. salinus, A. dengizicus), a HEKOTOpbIE W3
HUX K TOMY K€ UMEIOT BBICOKHH YPOBEHb Pa3BUTHA, B YACTHOCTH, PacIpOCTpaHEeHHAas
Ha Bcex yvactkax E. affinis.

Pacuucnennsie HaMu K03 QUIIMEHTH BUJOBOTO CXOJICTBA COBPEMEHHOTO BHJIO-
BOI'0 COCTaBa C JAHHBIMH MPEABILIYLINX UCCIEI0BAHUI UMEIOT ClelyIoUIe 3HaYeHHUs:
¢ BUJIOBBIM cocTaBoM 1958 r. koaddunment BumoBoro cxoxcrsa Cépencena (Kc) co-
craBnseT 34.6%, ¢ 1967 r. —45.3%, ¢ 1973 r — 35.3%, T.e. B LIeJIOM CXOJCTBO B MHOTO-
JIETHEM acleKTe HeBennko. bosee TecHoe ¢xoncTBo (50.7%) BBISBIEHO ¢ COBPEMEHHOM
(ayHOH 03ep, pacro0KEHHBIX Ha TeppUTOpHH KypraibKHHCKOTO 3all0BEJHHKA.

B cBs3u ¢ pazHOOOpa3neM HKOJOrMYECKUX YCIOBUM Ha Pa3HBIX ydyacTKax 03ep-
HBIX CHCTEM, IIOKa3aTeld BUAOBOIO pa3HOOOpa3us M KOJIMYECTBEHHOTO Pa3BUTHS 300-
IUTAHKTOHA B BOJIOEMAxX CYIIECTBEHHO Pa3lIMYaIACh M PACCMATPUBAIOTCS HAMHU OTICIh-
Ho. O0ImMe mokKa3areiar KOJMUYECTBEHHOTO Pa3BHUTHS 300IIaHKTOHA oceHbio 2004 T.
MOKa3aHbl B Ta0II. 6.

Tabauua 6

Yucaennoctb (N — Tblc.3K3.IM3) u 6uomacca (B — Mr/M3) 300IJIAHKTOHA
B MCCJIE/IOBAHHBIX BOJ0EMAX

Tpymme: p. Hypa 03. JKansiOekimankap 03. bupraban
300IIaHKTOHA N/B % N/B % N/B %
Rorifera Sil6 | 505 | soss1 | 468 | 1371 | 407
Cladocera 210—6693 % 212—0717 % 428—8638 122_08
Copepoda | firgy | Sk | w330 | 503 | i7isr | 459
Ostracoda % % % % % %
Bceero 3% 11()775—97522 %

p. Hypa na Bxone B 03. JKanbi6exiankap. Ha strom yuacrtke p. Hypsl 3aperu-
ctpupoBaHo 32 TakcoHa BOJHBIX OecrozBoHOUHBIX (Rotifera — 14, Cladocera — 9, Co-
pepoda — 8, Ostracoda — 1). 3mech MO0 YHCIEHHOCTH JUAMPYET IPyIIa KOJIOBPATOK
(68.1%), o 6romacce — xomnenoxas! (54.8%) (tadin. 6). CaMmyI0 BBICOKYIO YHUCICHHOCTh
M3 BCeX BHJIOB KOJOBPATOK (popmupyer K. quadrata — 29.67 Thic.5k3./M° (42.8%), HO
9TOT TOKa3zaTenb ObUT B 2.5 pa3a Hmke, 4eM B mpoToke p. Hypsl Ha Tepputopun
3aIlOBEJJHUKA. BTOPBIM 110 OOMIIHIO BUIOM B peke Obul B. angularis ¢ TByMs IOJBHIA-
Mu — 8.33 Thic.oK3./M° (12.0%). 3aMETHYI0 YHCIEHHOCTh CO3JABAIM €lle TPH BHIA —
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B. ¢. amphiceros — 2.67 teic.3k3./M°, K. testudo — 2.0 Thic.3Kk3./M° 1 A. sieboldi — 1.67
ThIC.9K3./M°. OCTasbHble BHIBI ObUTM ManounciIeHHbl. Cpell BETBUCTOYCHIX 1O UHC-
JIEHHOCTH MOYKHO BBLICTHTb JIUIIb G0CMUHY — 1.33 ThIC.9K3./M’, OCTa/IbHBIE BHIbI BKY-
[le COCTABJISUIN OYEHb HU3KHI MOKa3atenb — 360 9K3./M. Cpenu BECIIOHOTHX TOMHHU-
posai tepmouukion T. oithonoides — 15.67 teic.oKk3./M° (22.7%), BBICOKHX TOKa3aTe-
Jelt gocturanu sBputemopa — 2.71 TBIC.K3./M° U xoJionoirooussiil tmkion C. vicinus —
1.47 Thic.5K3./M°. COOTBETCTBEHHO MOKa3aTelIsM BCTPEYAEMOCTH H GHOMACCH! BHIOB B
MIPOTOKE HAMU BBIJIEIEH MOJUMUKCHBIN (ayHUCTHUECKUI KoMImieke “A. sieboldi — C.
vicinus — E. affinis” ¢ OMM3KUMU 3HAUEHUSAMHU UHIEKCOB TUIOTHOCTH JOMUHAHTOB (99.3
—96.4 — 85.9), KOTOpBIE HECYIIECTBEHHO OTIIMYAINCH OT WHAEKCOB INIOTHOCTH Xapak-
TepHbIX BUIOB — K. quadrata (68.9) u T. oithonoides (65.6).

PacuucnenHbie HHAEKCH BUOBOTO Pa3HOOOpa3Hs UMEH BBICOKHE 3HAUSHHUS (110
Mapranedy — 2.69, o lllennony — 2.90 6ut/™mr), Tpoduaeckuii naaexkec Bx/Bd — 1.29,
nnaekc [lantne-bykka - 1.68. Ilo TpoduueckoMy CTaTryCy 3TOT YYacTOK Y sUIbI-
[ankapckoil CHCTEMBI XapaKTepU3yeTCsl KaK OJUTOTPOQHBIA, ¢ BHICOKUM BHIOBBIM
pa3sHooOpa3ueM, ¢ OTHOCHUTEIBHO CTAOMIIBHBIM COCTOSIHHEM COOOIIECTBA B TIEPEXO/I-
HBIH MIEpUOJ] OT JieTa K 3UMe, 10 T0Ka3aTelro cpeaHeil OnoMacchl Kak HU3KOKOPMHBIMH.
YpOBEHb OPraHUYECKOTO 3arps3HEHHS MO OMOJIOTHYECKHM ITOKA3aTeNIsIM OLECHUBACTCS
KaK OJINT0-0eTamMe30canpoOHblii, T.e. MMEIOIINH cl1a0yro CTEeHb 3arpsI3HeHuUs, OIHAKO,
TpodHuueckast CTpyKTypa COOOIeCTBa B MOMEHT HCCIIEIOBaHUS Obl1a HEOIArompusT-
HOM, XHIIHBIE POPMBI IpeodIIaaiv 0 OuoMacce HaJl MUPHBIMHU.

03. Kanpi0exkmankap. B coctaBe 300MIaHKTOHA 03€pa BBISIBICHO 25 BHIIOB
(Rotifera — 13, Cladocera — 5, Copepoda — 6, Ostracoda — 1). Ctpykrypa cooOriecTBa
ObLTa TakoH ke, Kak M Ha y4acTke p. Hypbl, peobiafany mo 4ucieHHOCTH KOJIOBpAT-
K, 1o Onomacce Korernos! (Tabi. 6) JIlngepamu cpean KOJ0BPaTOK OBbLIH TE€ XKe BHIIBL,
yro 1 B Hype, HO ¢ 60p1IIMy aOCOMIOTHBIMU MIOKA3aTEeNSIMH — YUCIICHHOCTh KepaTesll
6bTa 73.37 THIC.OK3./M (42.3%), B. angularis — 42.27 teic.ox3./M° (24.1%), A. sieboldi
— 6.38 u B. c. amphiceros — 5.57 ThIC.9K3./M°. B rpyIine BETBHCTOYCHIX Pa3BHTHE 6OC-
MUH GbUIO HIDKE, 4eM B mpotoke Hypsl - 0.79 ThIC.9K3./M”, a Apyrie BUIbI B COBOKYII-
HOCTH cOCTaBIIsUIM 216 5Kk3./M°. B IpymiNie BECTOHOTHX PaBHONPEICTABIEHBI ObLTH E.
affinis — 10.35 TIC.9K3./M° (5.8%) U T. oithonoides — 9.35 ThIC.3K3./M’, HEMHOTO MEHb-
ureit 6bia ancaennocts C. vicinus — 7.29 Thic.oKk3./M°. TakuM 06pa3oM, Ha TOM BOJIO-
eMe TIOJYYHJI Pa3BUTHE TOT e KOMILICKC, YTO U B peKe, HO ¢ OoJiee BEICOKUMH MOKa3a-
TEJISIMM MHJIEKCA TUIOTHOCTU JHIEPOB “A. sieboldi (192.48) — E. affinis (157.90) — C.
vicinus (140.15)” u xapaktepubix BuioB — K. quadrata (88.04), T. oithonoides (80.40).
DTOT BOJIOEM XapaKTepH3yeTcs M0 UHJIEKCY CanpoOHOCTH KaK HauboJliee 3arpss3HeHHBIH
13 BCEX HMCCIEIOBAHHBIX y4acTKOB (S = 2.02), B Tpodu4eckoil CTpyKType 37eCh, KaK U
B Onmziexamieid mpotoke p. Hypbl, npeobnaganu xumuuku (Bx/Bd = 1.63). Tpoduue-
CKHMil cTaTyc BojoeMa — Me30oTpo(dHBIi, Mo BeamunuHe cpeaneii Guomaccs (1.08 r/m’)
BOJIOEM MPUOIIDKAETCS K CTaTyCy CPeIHEKOPMHOTO, HHIEKCHI BUIOBOTO pa3zHo00pas3us
Mapraneda u llleHHOHA COCTaBIIAIOT, COOTBETCTBEHHO, 1.99 1 2.69 6uT/0c00b.

B coBoxymHocTH A58 BonoeMoB Vsuibl-I1lankapckoi cucTeMbl ObUI XapaKTepeH
€IMHBI TOJMMHKCHBIN (hayHuctuaeckuil komrviekc “C. vicinus - E. affinis - A. sie-
boldi” ¢ wanexcamu 3Haummoctu 105.53-105.40-101.91. Cy6momuHanTtamu ObuTH K.
quadrata (83.18) u T. oithonoides (73.52), xapaktepHsiMu Bunamu B. calyciflorus
(58.24) u M. leuckarti (53.67).

O3. Bupra6an. B o3.bupraban HaiineHo 29 sunos (Rotifera —11, Cladocera —
11, Copepoda - 6, Ostracoda —1.). B wmcciemyemoe Bpemsi IO YHCIEHHOCTH
npeoOiagana rpynna komopatok (68.3%), mo Omomacce — xomenoasl (45.9%). Y
KOJIOBPATOK JTHMpoBaTH BUbl — K. quadrata — 47.96 teic.ox3./M° (33.1%) u B. angu-

110



Tethys Aqua Zoological Research 111 2007

laris — 35.67 ThiC.oK3./M° (24.9%). OTHOCHTEIBHO BBICOKA OBLIA YHCICHHOCTH B. C.
anuraeiformes — 4.68 ThIC.OK3./M (3.3%) U F. longiseta — 5.84 THIC.OK3./M (4.1%).
XuIHble aCIUIAHXHBI ObLIHM MPEICTaBIeHbl BUIOM A. girodi - 2.33 thic.oKk3./M° (1.6%).
Cpenu BETBHCTOYCHIX 3aMETHYIO YUCICHHOCTh co31aBany: 6ocMuHa — 1.75 THIC.9K3./M,
xunopyc — 0.58 THIC.OK3./M° 1 MouHa — 0.21 ThIC.OK3./M°. Y KOTIETIO/T JINJUPOBAIN IHK-
nonst T. oithonoides — 13.78 Thic.ok3./M° (9.63%) u M. leuckarti — 13.74 Thic.5k3./M°
(9.60%), Gonee HU3KOI YHCIEHHOCTBIO 06manan C. vicinus — 7.79 Teic.ok3./M° (5.4%).
Kananonap! apKkToanaToMyc U eBpHTEMOpa OBLIH IMPEACTABICHEI, TNIABHEIM 00pa3oM,
JTUYUHOYHBIMU CTaIUSIMH.

31eck HAMH BBIICNICH TIOJIMMUKCHBIA (ayHuUcTHIecKnil koMIuieke “K. quadrata
(82.79) — M. leuckarti (74.36) — T. oithonoides (73.86)” ¢ xapakTepHbIMH BUJAMH A.
girodi (69.9) u C. vicinus (66.6). Tpoduueckas cTpykTypa cooOIlecTBa Oblia
OnarompusATHOH ¢ npeobmananreM MHPHBIX Gopm (Bx/Bd = 0.88), crabmibHOCTH ero
Bbicoko# (uHnekc lllennona = 3.37 Out/Mr), 3arps3HeHHe OPraHUKOW YMepeHHoe (S =
1.81), Tpoduueckuii craTyc OIM30K K ONUTOTPO(GHOMY, MO BEIHYHHE OMOMACCHI 300-
TUTAHKTOHA BOJIOEM XapaKTepU3yeTCsl KaK HU3KOKOPMHBIH.

3akiaouenne

TakuMm 00pa3oM, IO HUMEIOUIMMCS B JUTEpaType CBEACHUSAM U pe3yJbTaTaMm
COOCTBEHHBIX HaOJIIOJICHNI, MOXHO CKa3aTh, YTO 300IUIAHKTOH 03ep, MpelaraeMbIX
JUIsL BKJIIOUEHHUs B 30HY KyprajbpIKMHCKOIO 3allOBEIHUKA, TPU OTHOCUTEIHLHOM
IIOCTOSHCTBE HEKOTOPBIX PYKOBOIAIUX (hOpM (B OCHOBHOM 3TO KacaeTcsl KOJIOBPATOK)
B MHOT'OJIETHEM aCMEKTE UCIBITHIBAET 3HAUUTENBHBIE KOJeOaHH, KaK MO MOKa3aTessIM
BUJIOBOI'O pa3HOOOpPa3us, TaK U 10 KOJIUYECTBEHHBIM XapaKTEpUCTUKaM. DTO CBA3aHO,
B NIEPBYI0 OYepellb, C OCOOCHHOCTSMHM YPOBEHHOI'O U T'MIPOXMMHYECKOTO PEXUMOB
0o3ep, a TakkKe C BO3ACHCTBHEM AaHTPONOICHHBIX (AaKTOpOB  (BCelEHHEM
IUTAHKTOHOSTHBIX PBI0O W 3arpsA3HEHHEM MPOMBINUICHHBIMH TOKCHKAaHTaMH BOJ
p- Hypsl, nmuTaromeii atu 03épa).

B Hacrosmiee Bpemsi B UCCIEAOBAaHHBIX BOJOEMax MUHEpaIM3alMs BOABI HaXo-
IWTCS HA YPOBHE PEYHOH, YPOBEHb BHAOBOTO PasHOOOpasusl BRICOKHN (MHAEKC Mapra-
neda - 1.99-2.69, unnexc lllennona — 2.69-3.37). Tpoduueckas cTpykrypa Omaromnpu-
ATHA TOIBKO B 03. bupTabaH, mo ypoBHIO KOPMHOCTH BOJOEMBI OTHOCSTCSI K HH3KO-
KOpMHBIM. DayHHCTHUECKHE KOMILJIEKCHl Ha BCEX HCCIIEIOBAHHBIX y4acTKax CMeIlaH-
HOTO THIIA — KOIIETIOAHO-KOJIOBPATOYHBIE.

VYuuteiBas 3HaueHue lllankap-buprabanckux u VYsusi-lllankapckux o3ep Kak
€CTECTBEHHBIX OY(EepPHBIX CHCTEM, CHOCOOCTBYIONINX CHIDKCHUIO BO3ICHCTBHUS BO3pac-
TAIOIINUX AHTPOIMOTEHHBIX 3arps3HuTeneil Boasl p. Hypel Ha Bomoemsl KypramabmixuH-
CKOI'0 3aIlOBEIHUKA, HACTOATEIIPHO PEKOMEHIYEM BKIIIOYUTh UX B 30HY OXpaHIeMOH
TEPPUTOPHH.
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Summary

Stuge T.S., Matmuratov S.A., Akberdina G. Zh. Structure and development of
zooplankton in the Shalkar-Birtaban and Uyaly-Shalkar lakes of Nura River
basin (autumn 2004)

Institute of Zoology, Almaty, Kazakhstan

The lakes were inspected after thirty years interval. In article data on species composi-
tion of zooplankton, abundance, biomass, faunistic complexes are given. Number of
information indexes characterised the state of community are calculated. Besides the
materials on hydrochemical regime of some waterbodies ara adduced.
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K ¢ayne nu3mmx paxkoodpasusbix (Entomostraca) Ilpunpreimbsa
(ITaBJjogapckast 00J1aCTh)

Cryre T.C., Jlonatun O.E.

Hncmumym 300n02uu, Anmamol, Kazaxcman

B nmponomxkenue pador 2000 T 10 BBISIBICHHIO BHIOBOTO pa3HOOOpasust (ayHbl
MOWMEHHBIX BOJ0eMOB p. MpThim B paiione . [laBnonapa (Cryre, Jlonatun, 2002) Ha-
MU B utoHe-uroie 2002 T. 6pUH TPOBEACHBI COOPHI IITAHKTOHHBIX P00 Ha PYTHX yda-
CTKax MOMMBI 3TOro paiioHa (9 BogoemoB). MccienoBanuio nmoaBeprajguch HeOOIbIINE
MEJIKOBOJIHBIE BOJOEMBI IUIONIAb0 He Oonee 1.5 ra ¢ riyounoit 10 0.5 M, KoTophIe
ObUIN 3all0JIHEHbI BOJOW B IEPHOJ BECEHHErO MOJOBO/bs, HO KO BPEMEHM HAllUX HC-
CIIeZIOBAaHUH YK€ He UMEIH CBA3U ¢ p. UpThIn.

Ha yuactkax noiimbel y nocenko Kauupsl, JleHunckuii 1 B mpotoke Tsmka
(Ha3BaHNE MECTHOE) OTOMPANNUCh KOJIMYECTBEHHbIE MIPOOBI 300IUIAHKTOHA IyTeM Ipo-
uexuBanuda 20-100 1 Boasl uepe3 ceTb AnmreliHa U3 MeIbHUYHOrO cuta Ne 72, B paii-
OHE II. AKCY M Ha OJIHOM H3 BOJIOEMOB MPOTOKHU TSIKa yaasoch 0TOOpaTh JIUIIb Kade-
cTBeHHBbIe NpoObl. Kpome moiimbl MpThlina, kadecTBEHHbIE cOOpBI ObLIM IMPOBEIECHHI B
Mae B moitme p. IllunepTsl U B HIOHE B COJIOHOBATOBOAHOM BOOeMe y 1. MU9ypuHO,
KyJia TI0 TpyOOIpOBO/IY ITOCTYIAIOT MPOMBIIITICHHBIE COPOCHBIC BOBI U3 T. [1aBiomapa.
Bceero uccnenosano 11 npo6 3001u1aHKTOHA.

KamepanpHast 00paboTka po0 300IUTaHKTOHA BEJIACh IO CTAHIAPTHON METOAu-
ke (BunbGepr, JlaBpeHTheBa, 1984). MneHTnhUKAIHS HU3MNX PAKOOOPa3HBIX OCYIIECT-
BIISUTaCh TOJT MUKpockormoMm “Opton” ¢ ucrons3oBanueMm onpenenutencii (CMHPHOB,
1971; Hanonuxun, 1995). [loacuer opraHu3MoB NpOBOAWIHM B Kamepe boropoBa B
TPEXKPATHOI MOBTOPHOCTH B 1 CM® HOPIHMH MPOBHI C TIOCTEAYIOMMM MEPECIETOM Ha
06BeM Beeil mpo6s 1 Ha 1 M°. Pejikue u KpynHbIe (pOPMBI IPOCUMTEHIBAIM BO BCeil mpo-
oe.

W3mepsnacey [iMHA Tena pakooOpasHbIX U IIOJICUUTHIBAJIOCH KOJIMYECTBO SUI] B
SHULEBBIX MEIIKaX LUKIONOB M JUANTOMOB U YHCIIO SIMLl WJIM 3MOPHUOHOB B BBIBOJAKO-
BBIX KaMepax BETBHCTOYCHIX PayKoB. buoMacca opraHi3MOB OIpeessiach mo Gopmy-
J1aM, CBSI3BIBAIONINM JIMHEWHBIE W BecoBble nmapameTphl (banymkuna, BunGepr, 1979).
PaccunthiBaiu MHIEKC BUIOBOTO pa3HooOpasust Mapraneda (d) u mokasartenb TpoQu-
9ecKOl CTPYKTYpHI coobmecTBa Bx/Bm (Xemmayamn, 1977).

Bcero B uccieoBaHHBIX BOJOEMAax BBIABIEHO 58 TAKCOHOB HU3IIUX PakooOpas-
HbIX, 13 HEX 36 Cladocera (BetBuctoychie), 17 — Copepoda (Becnonorue), 2 — Ostra-
coda (pakymkoBsie), 2 — Branchiopoda (>kabponoru), 1 — Amphipoda (6oxomaBsr).
Hwxe npuBoANM CITUCOK BUIIOB.

Cladocera: Diaphanosoma brachyurum, Daphnia longispina, D. galeata®, D.
similis*, D. magna*, Daphnia sp.1%* Daphnia sp.2%*, Simocephalus vetulus, S. expino-
sus, S. congener*®, Ceriodaphnia reticulata, C. quadrangula, Ceriodaphnia sp., Sca-
pholeberis mucronata, Moina mongolica*, Eurycercus lamellatus, Acroperus harpae,
Alona quadrangularis, A. rectangula, A. costata™, A. guttata*, Alonella excisa*, Pleu-
roxus aduncus, P. trigonellus*, P. truncatus, P. striatus*, Chydorus sphaericus, Kurzia
latissima, Graptoleberis testudinaria, Biapertura affinis, Dunchevedia crassa*, Oxy-
urella tenuicaudis, Macrothrix odiosa, Bosmina longirostris,, Polyphemus pediculus.

Copepoda: Eudiaptomus vulgaris, Acanthodiaptomus denticornis, Arctodiapto-
mus salinus* A. acutilobatus*® Neutrodiaptomus incongruens, Hemidiaptomus
ignatovi*, Hemidiaptomus sp.*, Diaptomus sp*, Eucyclops serrulatus, E. denticulatus™,
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E. macruroides*, Paracyclops affinis*, Megacyclops viridis, M. latipes*, Microcyclops
rubellus, Mesocyclops leuckarti, Thermocyclops dybowskii.

Ostracoda: Cypris pubera, Heterocypris incongruens.
Branchiopoda: Lynceus brachyurus, Cysicus tetraceros.
Amphipoda: Gammarus lacustris.

*- s [1aBnogapcKoro pernoHa BUbl YKa3bIBalOTCS BIIEPBEIE

BonbmmHCTBO 00HAPYKEHHBIX BHIOB B 300Te0rpauueckoM OTHOILICHUH SIBIIS-
FOTCSI IIUPOKO pacrpoCcTpaHeHHBIMH. VIMEIOTCS TaKkke BUBI C OTPAaHHYCHHBIM PacIpo-
CTpaHEHUEM U peAKHE, K TAKOBBIM , B YACTHOCTH, MOTYT OBITh OTHeceHb! D. similis, S.
congener, D. crassa, H. ignatovi, A. acutilobatus, M. latipes, M. rubellus, L. brachyu-
rus, C. tetraceros.

Briepble I MCCIEJOBAaHHOTO PETMOHA NMPUBOAATCS 22 BUAA BETBUCTOYCHIX U
BECJIOHOTUX PaKOOOpa3HbIX, IOMEUYEHHBIX B CIIMCKE 3Be3/10YKON. M3 HUX S. congener u
M. latipes BuiepBBIE yKa3bIBAIOTCA 1L BOJOEMOB pecryOnuku. Ham He ynanocek uaeH-
TUGUIAPOBATH 10 BUIA N0 JBe (HOPMBI JadHUIA H TUANTOMOB, KOTOPHIE, BO3MOXHO,
SIBJISIFOTCS HOBBIMU U1 HAYKU BUJAMU U TpeOyIOT CIIELUaIbHOIO OIHMCaHMUS.

PacnpenenieHre BUZOBOrO COCTaBa IO BOAOEMaM ObUIO HEPaBHOMEPHBIM U U3-
MEHSUIOCH OT 4 10 25 BUA0B (PUCYHOK). HIEKCHI BUIOBOTO Pa3sHOOOpas3us Konedanch
B mpenenax (.7-1.6. Het HM ojHOTO BHJIA, KOTOPBIA OBUT OBI PACIIPOCTPaHEH MOBCEME-
crHO (100% BcTpewaemoctn). Toiapko 6 BHIOB M3 OOMIETO CIHCKA WMEIOT BBICOKYIO
gacToTy BcTpedaemoctu (75 u 80%) u HaiiieHbl B OOJNBIIMHCTBE BOJIOEMOB MOWMBI, 3TO
D. longispina, S. mucronata, A. rectangula, C. sphaericus, E. serrulatus, M. viridis.
[TaTHagUATh BUIOB pakoOOpa3HBIX BCTPEUEHBI INPUMEPHO B OJHOH TPETH BOJIOEMOB,
OCTaJIbHBIE B OTHOM-IBYX.

N & LN D X QN N
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mCladocera mCopepoda mOstracoda [Jnpouune

Pucynok 1. BugoBoe pa3znoo0pa3ue HU3IIKUX PaKooOpa3HbIX B BogoeMax IIpunpreimbs

Mpumeuanus: Akcy, Jlenunckuii (JTuck), Kaunpsr (Ku), Muuypuno (Mup) — BogoeMsI y co-
oTBeTcTBYIOIUX nocenkos; IInpt — p. Hunepter; Tanka (Tm) — BogoeMsl y npotoku Tsnka;
1,2,3,4 — mopsiIKOBEIE HOMEpa BOJOEMOB, CyM — oOlllee BHIOBOE pazHOOOpasme B BOAOEMax
9TOH MECTHOCTH.
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Paccunranneie i QayHel BceX 0OCIIEIOBAaHHBIX BOAOEMOB KOI(M(GHUIHEHTHI
BUI0BOTO cxoacTBa CEPeHceHa N3MEHSUTUCH B IMPOKHX Ipenenax (Tadm.1).

Taéauna 1
HNHaexchl BUAOBOIO CXOACTBA HU3IMIMX PaKooOpa3HbIX B BogoeMax IIpuupreimbs
Bonoemsi AKkcey Jlen. T-1 | T2 | T-3 | T4 | K-1 | K2 | K-3 | Muu
Jlenunckuit 36.3
Tsmka-1 56.5 37.8
Tsmka-2 61.5 46.7 65.1
Tsmka-3 45.0 322 68.2 | 64.8
Tsmka-4 474 34.5 66.7 | 51.4 | 66.7
Kauupsr -1 15.4 235 13.3 | 26.1 8.3 0
Kaunpsr -2 14.8 333 129 | 25.0 | 8.0 0 72.7
Kaunpsr -3 17.6 40.0 | 21.1 | 38.7 | 31.2 | 26.7 | 33.3 | 42.1
MuuypuaO 16.0 12.5 13.8 | 9.1 8.7 9.5 1222 ] 20.0 | 235
HIuneptst 38.9 37.0 30.0 | 364 | 235 | 12.5 | 20.0 | 28.6 | 28.6 | 214

U3 obmero uncia cpaBHUBaeMBIX CliydaeB (55) TOMBKO B JIEBATH OOHAPYIKEHBI
BBICOKHE TOKa3aTenu cxoiacTBa — oT 51.4 no 72.7%. B nByx ciydasx nmpu cpaBHEHHU
BomoemoB Kauupsr 1-2 ¢ Bomoemom Tsmka-1 cTemeHp BUOBOTO CXOJNICTBA HYyJEBas, B
MOJIaBJISIOIIEM OOJNBINMHCTBE (44 ciyuasi) BUIIOBOE CXOJCTBO ciiaboe, 100 OYeHb cia-
6oe — 8.0-47.5%. Takum oOpa3om, IO BUIOBOMY COCTaBy (payHa pakooOpasHBIX OT-
JIETBHBIX BOJIOEMOB CBOEOOpa3Ha, M KaKIbIH BOJOEM HIPaeT OIPENENCHHYIO pPOJb B
coxpaHeHuu OuopaszHooOpasusi BomHOU (ayHsl MpTeitickoro 6acceitna. Hike kparko
paccMaTpuBarOTCS OCOOEHHOCTH BUIOBOTO COCTaBa M KOJUYECTBEHHOTO Pa3BUTHS HU3-
IIMX PaKkoOOpa3HBIX B OTHENBHBIX BOJOEMAaX, PAcCHOJIOXEHHBIX CBEPXY BHH3 OTHOCH-
TEJIbHO TeueHus p. VUpThii.

Bomoem y n. Akcy. 3nech BoisiBiieH 21 Bun pakooOpasusix: Cladocera — 14, Co-
pepoda — 6, Ostracoda — 1. MaccoBoro pa3BUTHSI B BOJOEME JTOCTHTAU KaK KPYITHBIE
(OPMEI BETBUCTOYCHIX — S. vetulus, Tak W MeJIKue reprotadHun 1 Xuaopycsl. B macco-
BBIX KOJMYecTBaxX ObUTH MpeAcTaBieHbl UKol M. viridis u E. serrulatus. Enuany-
HbIMH 0CO0sSIMU HaleHbl MUKpolukionsl M. rubellus v xunopunst G. testudinaria, A.
excisa, O. tenuicaudis, a TaK)Ke XUIIHBIA BUA Kitanouep — P. pediculus. OTHOCUTENHHO
BBICOKHME MOKA3aTeNy Pa3BUTHUS MMEN PEeKO BCTpeYaeMBblil IMpEeACTaBUTENb CeMENHCTBa
Chydoridae — D. crassa.

Bonoem y n. Jlennnckuii. B Bojjoeme HaiineHo 12 BHIOB HU3MIMX pakooOpas-
HeIX: Cladocera — 7, Copepoda — 4, Ostracoda — 1. Ero ocoGeHHOCTBIO SBIISIETCS OOHTA-
HUE JBYX HEHM3BECTHBIX (popM nadHMii, KOTOphIE UMENH Psii MOP(OIOrHYECKUX IIPH-
3HAKOB, OTJIMYAIONIMXCS OT YKa3aHHBIX B ONPECIUTEILHBIX Ta0nuax. BoaMoxHo, 310
MEXBHIOBBIC THOPUIBI HJIH HOBBIE BHJIbI. Hanbounklnee oommue otmevaercs y D. long-
ispina — 318.0 THIC.9K3./M° , UTO COCTaBIAI0 95.7% YHCIEHHOCTH BCEro COOOIIECTBA
pakooOpasHeIX, ¢ Guomaccoit 11.9 r/m’. Ha HOpANOK HMXKE UMCIEHHOCTh KPYIHOIO
BUIa HukionoB M. viridis — 13.3 ThIC. 3K3./M° (3.6%), mpencTaBICHHOTO B OCHOBHOM
MJIaIIMMA JINYMHOYHBIMH CTaJUSIMH Pa3BUTHsSI, 4TO OOYCIABIMBAJIO OYEHb HU3KHE
nokazarenn Ouomaccel  komenox (0.3% ot obmeii). OcrtanbHble BHIABI OBUIH
mastouncieHss! — 20-80 3k3./M°. B 1esnoM, 3a cuer TPYTIBI BETBUCTOYCHIX, 3/IECh CKJIa-
JIBIBAITUCH TTOKA3aTeNI OMOMACChI, CBOMCTBEHHBIC BEICOKOIBTPO(MHBIM BOJOEMAM.
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Bonoems! y nporoku Tanka. CoctaB (hayHBI 3TUX BOJOEMOB UMEJ BBICOKYIO
creneHb cxonacTBa o CépeHceny — 65.1-68.2%.

Tsmka-1. DTOT BOoeM XapaKTepH3yeTcsi HanOOJBIINM BUAOBEIM pa3HOOOpa3H-
em (25 BuznoB): Cladocera — 14, Copepoda — 8, Branchiopoda — 2, Ostracoda — 1. JTomu-
HUPOBAJM MO YUCICHHOCTH BETBUCTOYCHIE PAayKH, MAacCOBBIM BUAOM W3 HHUX ObLIa
b C. reticulata, BRICOKHE TTOKA3aTeNN UMEI Takoke S. expinosus, ocTanbHble 12 BU-
JIOB OBUIM MaJOYUCIIEHHBIMHU JINOO €JMHUYHBIMU. Y KOIIETIOJl MacCOBOI'0 Pa3BUTHS JOC-
TUranu uukionsl M. leuckarti, npyrue 4 Buga UUKIONOB M 3 BUAA AUANTOMOB OBLIM
MaJIOYUCIIeHHBI. TOJIbKO B 3TOM BOJIOEME pa3BUBAIUCH KaOpOHOTHE pakooOpasHble — 2
Buja u3 nopotpsna Conchostraca.

Tsnka-2. JlaHHBIA BOJOEM MMEJ BBICOKYIO CTEIIEHb KOJIMUECTBEHHOTO Pa3BUTHS
HU3IIUX PAaKoOOpa3HBIX, HA YPOBHE 3BTPO(HBIX BOJOEMOB, NPH JOBOJHHO BBICOKOM
BHUJ0BOM pa3HooOpasuu — 18 Bunos: Cladocera — 12, Copepoda — 5, Ostracoda — 1.
Hawubonbime mokazaTenn pa3BUTHsI ObUIM CBOMCTBEHHBI ABYM BHIAaM BETBUCTOYCHIX —
D. longispina (22.84 teic.5Kk3./M°) 1 S. vetulus (12.49 Thic.5k3./M°), KOTOPBIE BKYIIE CO3-
nmaBann 76% oOmielt 6momacchl. Pa3zBurie OOJBIIMHCTBA APYTHMX BHAOB TAaKXKe OBLIO
CYIICCTBEHHBIM H BBIPAKANOCH YETHIPEX3HAYHBIMA uncaamu (o1 1071 1o 8211 sx3./m°),
BKITIOYasi XUIMHUKA P. pediculus. HU3KMMHU MOKa3aTelsIMU XapaKTePH30BAIUCH JIUIIb
BeTBUCTOYCBIE P. aduncus u M. odiosa (43-57 5K3./M°). Y BECIIOHOTHX BCE LIMKJIOIBI
VMMEJH BBICOKYIO YHCIEHHOCTh — OT 6.7 mo 11.72 TI:IC.BKS./M3, npeobnafaiy THINHOY-
HBIC CTAJUH Pa3BUTU. Y IHAnToMOB E. vulgaris YucieHHOCTh OblIa HW)KE HA JIBa MO-
psimKa — 57 3K3./M°.

Tsanka-3. Yucno BUIOB HU3MIKUX pakooOpa3HbIX 31eck paBHO 19: Cladocera — 11,
Copepoda — 8. KonnvecTBeHHOE pa3BUTHE PakoOOpa3HBIX MO OMoMacce Ha MOPSAOK
HUKE, YeM B JIDYTHX BojoeMax mporoku Tsmka. Y kiajonep mpeodianaii MenKHe
¢dopmer u3 cemeiictBa Chydoridae — C. sphaericus, A. rectangula, A. excisa (Bce mo 500
5K3./M°). BaBoe Menbme (1o 250 5k3./M°) 6bimn rokasatenn D. longispina u P. pedicu-
lus. YnCNEHHOCTh OCTAILHBIX KJIJouep ObUIa upe3BbuaiiHo Hu3ka — 10-50 3./, Y
KOIIEIIOA B Macce PasBUBAINCH HUKIONbI T, dybowskii (6750 sx3./m°) u M. leuckarti
(6500 5K3./M°), BHICOKHII YPOBEHb Pa3BUTHS HMeJH AManToMsl E. vulgaris — no 3000
5K3./M°. MasounciIeHHs! OblTH 06UTATENb TPHAOHHOTO ¢i10si Boabl P. affinis (10 9k3./
M’) ¥ OueHb KpyTHbIi auantoM H. ignatovi (20 5k3./M°).

Tanka-4. KonmnyectBo 3apeructpupoBanubix BujioB — 17: Cladocera — 10, Cope-
poda — 7. V3 KJIagolepHOTO KOMILIEKCAa MacCOBOTO pa3BUTHUs pocturaet D. brachyu-
rum — 3000 3K3./M°, 3ametHOrO — D. longispina — 100 sx3./M°, P. pediculus — 250 3k3./
M’. YHCIIeHHOCTh MpounX Kiajorep musepHa — 10-40 9K3./M°. OCHOBY coo0lecTBa B
HCCIIeIOBAHHOE BPEMs COCTABIISUIN KOIIETIOIbl, HanOoiee MacCOBBIMH OBUIH JHATITOMBI
E. vulgaris (15.0 te1c.9K3./M°), N. incongruens (7.0 Toic.5k3./M°) u A. denticornis (4.25
TEIC. 3K3./M3), cpenu IMKIONOB mpeobnanan mo wucieHHoctd 1. dybowskii (5.5
THIC.3K3./M). OGHITHE ME3OIHMKIIONOB H SYIHUKIONOB ObUIO HA MOPAIOK Hivke (250-290
3K3./M°).

Bonoems! y n. Kauupbi. Coo0miecTBo pakooOpa3HbIX B 3THX BOJAOEMaX B KOpHE
OTJIMYAETCSI OT TaKOBOTO APYTUX IMOHMEHHBIX BOJOEMOB KakK IO BHIOBOH CTPYKTYpe,
Tax ¥ [0 KOJIMYECTBEHHOMY Pa3BUTHIO.
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Kaumppi-1. BugoBoii coctaB cooOlmecTBa B Bojoeme O€IeH — S5 BUJIOB:
Cladocera — 1, Copepoda — 3, Ostracoda — 1. BeTBucTOoychle paykul MpeaCcTaBICHbI ca-
MBIM KpPYIHBIM BHIIOM nadHui —D. magna, IJIMHA Tella KOTOPhIX jgocturaer 5.0 M.
OHH CO3AI0T 3/1€Ch YUCIEHHOCTh H Maccy, COMOCTaBUMBIE C TOKA3aTeIsIMHA B CaJIKO-
BBIX X034HCTBaxX IPU UCKYCCTBEHHOM Pa3BeJeHUH NaHUM B KauecTBE )KUBBIX KOPMOB
—57.74 ThiC. K3./M° 1 89.3 I/M>. V KOIIETIOJ] B Macce Pa3BUBAIOTCS TUANTOM A. acutilo-
batus — 33.17 Thic. 3k3./M> u muknon M. viridis — 9.54 Thic. 9K3./M°. B oTCyTCTBHE 1O-
TpeOUTENEH-PHIO B 3TOM BOJIOEME HHBIIUE PAaKOOOpa3HbIC B IEIOM CO3/JAl0T TMIaHT-
CKyI0 GroMaccy paukoB — 91.4 r/M°, XapaKTepHyIO B PHPOJE IS THIIEPIBTPODHBIX
YYacTKOB BOZOEMOB.

Kauupsi-2. B aToM BostoeMe mpu TakoM k€ HU3KOM pazHooOpazuu (6 BUIOB, U3
Hux Cladocera — 3, Copepoda — 2, Ostracoda — 1) moka3aTenu KOJIU4eCTBEHHOTO Pa3BH-
THS Ha TOPS/IOK HIDKE M HAaXONATCS B IPaHUIAX MOKa3aTenell IBTPO(HBIX BOJOEMOB.
YucnenHocte D. magna 3neck aocturaer 13.55 THIC.OK3./M° ¢ Guomaccoit 4.9 /.
JIumie B 3TOM BosroeMe HaiineH penkuid Bun gaduumii - D. similis (350 3K3./M3). Kak u B
Kaumpax-1, B 3TOM BoJoeMe BBICOKHX MOKa3arelseil mocturaet aquantoM A. acutiloba-
tus — 30.36 ThIC. 9K3./M° 1 uknon M. viridis — 5.69 ThIC. 3K3./M°.

Kauupei-3. B Kaunpax-3 HaOmromaeTcss COBEPIICHHO WHAsl KapTUHA Pa3BHTHUS
coobmiecTBa, ynciao BunoB Boszpactaer Ao 13: Cladocera — 11, Copepoda — 2. Cpenn
Cladocera 10 ynCIeHHOCTH BIAEIsETCS S. expinosus (22.5 Thic. 3K3./M°) ¢ GuoMaccoi
1.41 t/™m°, o 6romacce — D. magna (3.6 r/m’) ¢ uncierHoCTH0 5.0 THIC.9K3./M°. Bbico-
KyI0 4uCIeHHOCTh ( 0T 1250 10 6250 5Kk3./M°) MMEIOT ele IIeCTh BUIOB KIAAoLep U
TOIBKO y TPeX BHIOB XHIOPHJI TIOKA3aTENH MOHMAKAIOTCA 10 150-200 oK3/M°. YV Kore-
oz Te ke Bumbl — A. acutilobatus (22.11 teic.3k3./M°) 1 M. viridis (73.33 Thic. 9k3./M°)
CO3JaI0T BMECTE C BETBUCTOYCHIMH BBICOKHE MOKA3aTENH, CBOMCTBEHHBIC SBTPO(HBIM
BOJIOEMaM.

Bonmoem y n. Muuypuno. 3nech HaiineHo Bcero 4 Buna: Cladocera — 2, Cope-
poda — 2. B 3TOM COJIOHOBOIHOM BOZOE€ME, KyJa MOCTYMAIOT COPOCHBIE MPOMBIIILICH-
Hble Bogsl I. IlaBnogapa, co3nanoch cnennpuueckoe cooOIIECTBO C MalbiM HabopoM
COJIENMOOMBBIX U IBPUTANTUHHBIX BUIOB. OCHOBY €ro COCTaBISAET NOMYJISALNS TanopHiIb-
HOTO BUJa AUANTOMOB A. salinus, pa3BUBAIOIIETOCS B MAacCOBOM KOJHYECTBE H IPEa-
CTaBJICHHOTO BCEMU CTaAWsIMH pa3BUTHA. lIpucyTcTBHE 3TOTO BHAA €IIe pa3 MOATBEp-
XKJIAeT, YTO OH BBHICOKOYCTOMYMB K IPOMBIIIJIEHHBIM TOKCUKaHTaM, B YACTHOCTH apKTO-
JMANTOMYC SIBIISIETCA JOMHHHUPYIOIIMM BUAOM Ha Bcel akBatopuu 03. banxami, B ToM
qucie U B Hauboliee 3arps3HeHHbIX ydacTkax ozepa (Cryre, 2002). KocBeHHBIM TOA-
TBEP)KAEHHEM COJIOHOBOJHOCTH 3TOTO BOJOeMa (XMMHUYECKUI aHaau3 BOJbBl HaMHU He
OCYILECTBIISIICS) CIY’KUT OOMTaHHE B HEM NPEICTaBUTENs THIIEPraJMHHON (ayHbI pa-
KooOpasHbIX M. mongolica W MaccoBoe pa3BUTHE TaTOPHIBHBIX KOJIOBPATOK
Brachionus plicatilis. B To ke BpeMsI HalilCHHBII 31eCh SBPUTANNHHBIN BUI M. viridis
U npencTaBuTens xunopun G. testudinaria nmenu ci1aboe KOMMYECTBEHHOE Pa3BUTHE.

Boaoem y p. Lllnaeprtsl. Bunosoe pasnooGpasue coctasiser 16 Bugos: Clado-
cera — 10, Copepoda — 4, Ostracoda — 1, Amphipoda — 1. B aTtom Bogoeme BriepBbIe 1ist
Kazaxcrana BeIsiBIIeHO oOuTanue BUIOB S. congener u M. latipes. OHM BCTpEUEHBI €M~
HUYHBIMHU 0c00siMH. CeMbJIECST MPOIIEHTOB BUIOBOTO COCTaBa KJIAJIOIEPHOTO COO0IIIe-
cTBa cocTaBisu xunopunbl. 3 uux asa suna (E. lamellatus, C. sphaericus) crosum
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0COOHSKOM, UMesI CPEIHUH YPOBEHb PAa3BHUTHS, OCTAIBHBIE CEMb OBLTH MaJOYHCIICHHbI-
M. MakcuMasbHOe O0MJIME B 3TOM BOJOEME HAaOI0AAI0Ch y LHUKIIONOB E. serrulatus u
OCTpaKoJl, HECKOJILKO MeHblee — y M. viridis, muknonsl E. macruroides BCTpeueHbI
eIMHIYHBIMH 0cO0sMU. [IManTOMBI B HCCIIEAOBAaHHOE BpeMs (Maii) B BojioeMe He 00Ha-
PYKEHBL.

OOmue 1moKa3aTeIn KOJMYSCTBEHHOTO Pa3sBUTHUS HU3IINX PakooOpasHBIX B OT-
JeTbHBIX MOIMEHHBIX BOJIOEMaxX OTpaXkeHbI B Tabuune 2.

Ta0auua 2
3 3 .
YucaeHHOCTH (ThIC.9K3./M”), 6MoMacca (I/M°) M IoKa3aTellb TPOPUUECKOH CTPYKTYPbI
(Bx/BMm) coo0mmecTBa HU3LIUX PAK00OPa3HbIX B NOiiMeHHBIX BogoeMax p. MpThiw, JieTo

2002 r.
Cladocera Copepoda Bcero Bx/Bm
Hazpanue Bomoema
YHCIL. Ouom. YHCIT. Ouom. YHCII. Onom.
1. JleHuHCKuit 356.40 16.11 15.26 0.05 371.66 16.15 0.0012

Bognoewmsl y nporoxu Tsmnka

Tanxa - 2 60.79 8.35 33.61 0.92 94.40 9.36 0.108
Tsmka - 3 2.20 0.035 19.09 0.36 21.29 0.39 1.011
Tsimka - 4 3.47 0.13 35.59 1.82 39.06 1.95 0.044

Bonoems! y n. Kaunpsr

Kauups! - 1 54.75 89.32 42.75 2.10 97.50 91.42 0.002
Kauupsr - 2 14.00 5.40 36.05 0.99 50.05 6.39 0.0195
Kauups! - 4 44.25 5.50 95.45 2.12 139.70 7.62 0.255

Kak BuznHO U3 TaOaMIB! 2, KApTHHA KOJUYECTBEHHOI'O PAa3BUTHUS PaKOOOPa3HBIX
B MCCJIEJOBaHHBIX NOHMEHHBIX BOJOEMax MHOT000pa3Ha, Auara3oH U3MEHEHUs MOKa-
3arelneil oueHb MUPOK, 001Ias YUCIEHHOCTh U3MeHsAeTcs B npeaenax 21.29-371.66 Toic.
3K3./M3, onomacca ot 0.39 10 91.42 /v, MuHHMYM YHCIIEHHOCTH U OMOMacchl Ha0IIo-
nancs B Bogoeme Tsmnka-3, MakCUMyM YHCJIEHHOCTH B BojoeMe y 1. JIeHnHCkuid, 61o-
Macchl — B Bomoeme Kaunpsr-1.

JloJ1s pasuuHBIX CUCTEMATHYECKUX IPYIII B COOOILIECTBE TAKXKE CYIECTBEHHO
u3MeHsiach mo BogoeMam. [lo npeobiagaromieil rpymme 300IIaHKTOH B BOJIOEMax Y II.
Jlennnckuii, Tanka-2 u Kauunpsi-1 6bU1 K1aJ0LEPHOr0O THIIA; 300IJIAHKTOH KOIEOJHO-
ro THUIIA pa3BUBaJCs B BogoeMax Tsnka-3 u Tanka-4; B Bogoemax Kaunpri-2 u Kaunps
-3 300IJIAHKTOH 1O OMoMacce OBbUT KIaJOLEPHBIM, a [0 YHCICHHOCTH — KOIETIOAHBIM.
Tpodmueckast cTpykTypa cooOmiecTBa ObUta OJAarompusATHOW BO BCEX BOJOEMax, 3a
UCKIIIOYeHHEM BooeMa Tsanka-3, Te XUIIHUKY peodiataiy Hag GUuiIbTpaTopaMu.

B mae-utone 2000 r. B noiiMeHHBIX BogoeMax MpToima Habmoganuch emé 6o-
Jiee BBICOKHE TIOKa3aTelll Pa3BUTHSA, TaK, CPSIHSIS YUCICHHOCTh Y KIJIAJIOIEp M3MEHs-
nace ot 0.03 mo 357.68 TLIC.31<3./M3, y xonenof ot 9.83 o 167.64 TBIC.K3./M".

B noliMeHHBIX BoT0€Max C PE3KO MEHSIOIIMMCS YPOBHEM BOJBI U YaCTO MEPEChI-
XaOUIMMU K KOHIy JIeTa CO3JaloTcs crelu(uyeckue yCIoBHs AJs CyIIEeCTBOBaHMSA
coolmIecTBa HHM3LIMX PaKOOOPa3HBIX MO CPABHEHHMIO C TOCTOSHHBIMH BOJOEMaMH,
UMerIIMHU 0oJiee CTaOMIIBHBIA THAPOIOTHIECKUI pexxuM. B dacTHOCTH, 0OYeHb 00JIb-
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[I10€ KOJIMYECTBO €KErOHO MPUBHOCUMOTO BO BPeMsl BECEHHETO MOJIOBOIbS aJUIOXTOH-
HOT'0 OPraHMYECKOI'0 BEIECTBA CO3/1AeT B 3TUX BOAOEMAaX NMPEANOCHUIKH Ul CO3aHUs
XOPOIIMX KOPMOBBIX yCJIOBUH AJsi O€CIIO3BOHOYHBIX >KUBOTHBIX. Hanmume mocratod-
HOTO KOJIMYECTBa KOPMOB 00ECIIEUHBAET BBHICOKYIO YHCICHHOCTh W TUIOJIOBHTOCTH pa-
KOOOpa3HbIX.

[To pe3ynbraram Hammx AByxJeTHUX uccienoBanuid (2000, 2002 rr.) moka3zare-
T TUTOJIOBUTOCTH OOJIBITMHCTBA BUIOB PAauyKOB B MOWMEHHBIX BOJOEMaxX OBLTU BHIIIE,
YeM y TeX XK€ BHUJOB U3 MOCTOSHHBIX BOJ0eMOB. Tak, y BeTBUCTOYCBIX D. longispina
9HCII0 SMOPHOHOB B BHIBOJKOBOH Kamepe Obuto paBHO 14-22 (B cpennem - 20.6), y D.
pulex - 6-48 (28.5), D. magna — 8-92 (39.2), C. reticulata — 12-18 (14.5), S. mucronata
—9-12 (10.3), P. pediculus — 14-20 (19.0) u naxe y D. brachyurum, oObIYHO HECyIIEH
BCETO JIBa SHIIa, YACIIO X B KAMEPE YacTO YBEIUYHBAIOCH JI0 YEThIpEX. Y BECIOHOTHX
pakooOpa3HBIX TOKa3aTeNu ObUIM €llie BhIme, y auantoMoB E. vulgaris — 16-54 (B
cpenuem - 32.0), N. incongruens — 27-49 (36.4), Hemidiaptomus sp. — 52-67 (61.6), A.
denticornis — 62, A. salinus — 4-19 (9.0), y nuknonos E. serrulatus — 42-68 (54.0), M.
albidus — 184, M. viridis — 20-182 (118.6), C. strenuus — 127-135 (130.2), C. vicinus —
90-117 (102.3), A. vernalis — 114-142 (128.0), M. rubellus — 13-30 (21.5), M. leuckarti
—34-100 (70.0), T. dybowskii — 14-22 (16.3), T. crassus — 20-32 (26.5).

Taxum o0pa3oM, B UTOTe ABYXJIETHHX HCCJIEJOBAaHUH COCTOSIHUS T'MApodayHbI
MOWMEHHBIX BOJIOEMOB, HAMH YCTaHOBJIEH BBICOKHH ypOBEHb BHUIOBOTO Pa3HOOOpa3us,
KOJINYECTBEHHOT'O Pa3BUTHA M IUIOJOBHTOCTH HU3IMIMX pakooOpasHbX. C ydyeToM mpe-
JBIAYIINX UCCIIEA0BaHUH, IPOBEAECHHBIX HA 3TOM y4acTke VpThImckol moimsl, ob1ee
YHCJIO BBISBJICHHBIX 31€Ch BUJOB PAaKOOOpa3HbIX paBHO 99.

Aemopul pabomul 61az00apum compyonuxos xageopuvl ouonozuu Ilasnooapckozo Io-
cyoapcmeennozo0 Yuueepcumema 3a nOMousb RpU nPoGeOeHulu padomol.
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Summary

Stuge T.S., Lopatin O.E. On fauna of entomostracans of Irtysh river flood
lands waterbodies (Pavlodar Region)

Institute of Zoology, Almaty, Kazakhstan

Zooplankton of eleven Pryirtyshye waterbodies was examined in spring and summer
2002. There are 58 taxons of Entomostraca: Cladocera — 36, Copepoda — 17, Ostracoda
— 2, Branchiopoda — 2, Amphipoda — 1. Data on species diversity, dominant groups,
abundance, biomass and their distribution at separate waterbodies are calculated.

As a result of two-year researches of a hydrofauna of floodplain reservoirs, we establish
a high level of a specific variety, quantitative development and fertility of Ento-
mostraca. In view of the previous researches which have been carried out on this site,
the number of the crustacean species discovered here is 99.
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IIpasuia nas asropos cepun Tethys Research

Hayunoe O6miectBo TeTuc BBITyCKaeT CEpUU TEMAaTHYECKUX COOPHUKOB, IOCBS-
[ICHHBIX TEOPETHYECKUM W MPAKTHYSCKAM BOIPOCAM THUAPOOHOIOTHHA U MXTHOJIOTHA
(Tethys Aqua Zoological Research), suromonorun (Tethys Entomological Research),
opuuronorun (Tethys Ornithological Research), coxpanenuss OuopazHooOpa3us
(Tethys Biodiversity Research) u ap. [Inanupyercs neproanveckas myOIuKamnus u3aa-
HUH 1o Mepe GopMHUpoBaHUs OTAENBHBIX TOMOB. O0BbeM omHoro Toma 124-200 crpa-
Hul. Tupax 1000 sk3emmsipoB. [IpaBuna anst aBTOPOB SIBIISIFOTCS OOLIMMHE TSI BCEX
n3nanmii cepun Tethys Research.

S3bik. CTaThu NOAAIOTCS HA PYCCKOM WIIM aHIVIMHCKOM s3bIKax. [lig moanepxa-
HUS YCHIIMIA TI0 PaCIPOCTPAaHCHUIO HAyYHOH HH(OPMAIIUK CPEI IIHPOKOTo Kpyra yde-
HBIX BCETrO0 MHpPa PEKOMEHJIyeTCs TOJaBaTh CTAThH Ha aHTJIMHCKOM sI3bIKE (C aJieKBaT-
HBIM TIEPEBOIOM Ha PYCCKOM si3bike). [lepeBol pyKOIUCH € PycCKOTO sI3bIKa Ha aHT-
JUICKAN MOXKET OBITh OCYIICCTBIICH B pelakiii COOPHHUKA 32 CPAaBHUTEIBHO HEBBICO-
Kyto miary. [IpaBuia TpaHcuTepauy KUPUIUTHIBL B JTATHHUIY:€.3 - €; XK - zh; i - y; X
- kh; 11 - ts; 9 - ch; w- sh; m- sheh; b, B- 5 - y; 10- yu; 1 - ya.

O0BeM U CTpyKTypa ImyOiaukanuil. Pykonucu npencTaBisioTcs B peJaKkUUIo Ha
3.5” muckere (Wim mo e-mail) ¥ B OJTHOM OTIIEYaTaHHOM Ha MPHUHTEPE JK3EMILISIPE.
Cratbst obkHA OBITH HaOpaHa B TeKCTOBOM peaakTope MS WORD, rapuutypa Times
New Roman, pasmep mpudra — 10. VaTepBan — ognHapHHIi. KypcuBoM B Tekcre cie-
JlyeT OTMETHTh POJOBBIE W BHJOBBIC JIATUHCKHE HAa3BaHWs >KUBOTHBIX W PACTCHUI.
Tabnuipl JOKHBI OBITH BKIIFOYEHBI B OCHOBHOM TEKCT CTAThbH W HE JOJDKHBI MPEBbI-
[IaTh NEYaTHYIO CTpaHUIly. Pykomucu o0beMoM Oounblire 15 cTpaHuil myOIMKyrOTCs IO
corylacoBanmio ¢ penakiueit. [Ipemiaraemas cTpykTypa pyKOIKCH CIeIyOIas:

HaszBanwue cratbu

daMmiuy U agpeca aBTOPOB

VYupexaeHue, B KOTOpOM paboTaeT aBToOp U €ro ajpec

OCHOBHOH TEKCT CTaThU

JIuteparypa

Wnnroctpanun (pucyHku u GoTorpadun)

[Moamucu Kk MILTIOCTpaIUsIM

Pestome, packpblBaroliee OCHOBHOE COJNEpKAHHUE CTaThbH, NPHUBOAUTCS Ha
PYCCKOM Uil QHIVIOSI3BIYHBIX CTaTe M HA AHIVIMHCKOM S3bIKE I PYCCKOS3BIYHBIX
pabor.

Wnnroctpanuy. BelnonHeHHBIE YepHOH TYIIBIO IITPUXOBBIE U TOYEUHBIE PUCYH-
KU [TOJJAI0TCA B OJHOM IK3EMIUIAPE, OHU HYMEPYIOTCS I10 HOPSAKY YIOMHUHAHUS B TEK-
cte. YUepHo-Oenbie (oTorpaduu MpeCTABIAIOTCS B OJHOM DK3EMILUIIpE pa3MEpoM He
6omee 29x21 cm (popmar A4) n BKIIOYAIOTCS B o0mmii cuer pucyHkoB. Ha obopote
Ka)XIOTO PUCYHKA WM (oTorpaduy TOHKMM KapaHIalloM JAOJDKHBI ObITh yKa3aHbl (a-
MUWJIUS aBTOpa, HAa3BaHUE CTAaThU, HOMEP PHCYHKA, a TAaKKe CTPETIKOW 0003HaueHa BepX-
HSS CTOPOHA WLTIOCTpaluy. Ha mossx pyKomucH jkenaTesibHO yKa3aTh MECTOIMOJIOMkKE-
HHUE WIIIOCTPALUI B TEKCTE.

Jlurepatypa. CchlIKM IPUBOAATCSA B KPYIJIBIX CKOOKaX Ha fA3bIKe ITyOIMKaLuK B
xpoHonoruyeckoMm mopsiake, HanpuMep (Holman, 1980; Kappipoexos, 1993). Ecmm
CTaThsl OMyOJIMKOBaHA HE B KHPHJUTMYECKOM WM JIATUHH3MPOBAHHOM ajipaBHTE U HE
COJICP)KUT PE3FOME HAa KUPWIUIHIE WIW JIATUHHIE (HApUMEp, IMyONHKaliu Ha SIOH-
CKOM, KHTaHCKOM, TPY3MHCKOM H T.II. S3BbIKaxX), TO B TEKCTE CChUIKA Ha (haMUIIHIO
aBTOpa MyOJUKAIUK HEOOXO0IUMO IPUBOAUTH JATHHCKUMHU OykBamu. B criricke nutepa-
TypBl Ha3BaHHE TAKOW IMyONIHMKALlUK TAeTCsl B MEPEBOJIE HA aHTJIMHCKHUN A3BIK, @ UCTOY-
HUK TPaHCIUTEPUPYETCA B JIATUHHILY, B KOHLE B CKOOKaX yKa3bIBaeTcs SI3bIK OpUTHHA-
na. B cnucke nuTepaTypbl cHavaa NPUBOAATCS MyOJHKAaLMU HAa KUPWIIHLE, a 3aTeM
Ha JaTUHULE B andaBuTHOM nopsaake. CIIMCOK JUTepaTypsl He HyMmepyercs. CIHUCcOK
PEKOMEHIyEeMBIX COKpAILLEHUI IPUBOANTCS Ha OTJEIbHOH CTpaHHIE HUXKE IO TEKCTY.
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ITpaBuuta juis aBTOPOB

Bce pykomucu periersupyroTcs. Pegakiust ocTaBisieT 3a co00il MpaBO BHOCHTH
HE3HAYUTCIIbHBIC U3MCHCHUA B PYKOIIUCHU crarei 0e3 cormacoBaHus C aBTOpaMH. PyKO—
IIUCHU HE BO3BpALIAKOTCA. OpI/II‘I/IHaJ'ILHLIC WITIIOCTpaliui MOTyT OBITH BO3BpAaIICHbI aB-
TOopaM Mo uX TpeOoBaHUI0. ABTOpaMm OecmiiatHO npenocrtasiserca 10 ortuckos. Kon-
TakTHasg HH(opManuus A1l JONOIHUTEIbHON HHPOPMAIMU 1 NEPENHUCKU:

Hayunoe odmecrBo Tetnc,

WucrutyT 300m0run, Anb-®Papadu 93, 050060, Kazaxcram.
Temedon/Daxc: +(727) 2694860;

Jlonarun O.E., “Tethys Aqua Zoological Research”
E-mail: all zoo@mail.kz ; Tema: Tethys Research seria

Rules for the authors Tethys Research seria

The Scientific Society Tethys publishes the seria of the thematic editions de-
voted to theoretical and applied aspects of entomology (Tethys Entomological Re-
search), hydrobiology and ichthyology (Tethys Aqua Zoological Research), ornithology
(Tethys Ornithological Research), etc. The preference will be given back to papers de-
voted to the Middle Asia and Kazakhstan region. The editions will be dispatched in
scientific libraries of the World. The periodic publication of the each edition is planned.
Volume of each separate issue is about 200-250 pages. Circulation 1000 copies.

Language. Articles must be in Russian or English languages. Adequate transla-
tion in Russian for non-English speaking authors is required. The translation of the
manuscript from one language to another can be carried out in editorial board for a
rather low payment. It is necessary to use the following transitions in transliteration
from Cyrillic to Latin: e.5 - e, % - zh, ¥ - y, X - kh, 11 - ts, 4 - ch, m1 - sh, ug - shch, b, b -
S, Bl-Y,10-YyU,s-Yya.

Volume and structure of the articles. The manuscripts are submitted on 3.5”
diskette (or on e-mail) to the Editorial Board. Articles should be typed in the Microsoft
text editor WORD, font — Times New Roman, font size — 10. The Latin genera and spe-
cies names should be done in Italic. The tables should be included in the basic text of
the article and should not exceed one printed page. The manuscripts of volume more
than 15 pages are published as agreed with Editorial Board. Suggested article structure
is the following:

Figures. Drawings and graphics are submitted in one copy (printed or ink hand-
made). They are numbered on an order of the mention in the text. Tone pictures are not
acceptable. The black-and-white photos are submitted in one copy by a size no more
290x210 mm (format A4) and are included in a joint account of Figures. On the back of
each Figure or Photo name of the author, title of the article, number of the Figure
should be indicated by a pencil, and also the arrow designates the upper side of figure.
It is desirable to specify a location of the figures in the text on fields of the manuscript.

References should be done in the language of publication. If publication is not in
Latin or Cyrillic alphabet (for instance, in Japanese, Chinese and etc): the family name
of author must be done in Latin and title of such publication shoud be translated into
English in the list of the References. The list of References is not numbered.

All manuscripts are reviewed. The manuscripts are not returned. The original
hand-made drawing can be returned to the authors under their requirement. The authors
received 20 gratis reprints. For further information, manuscript submission and sub-
scription contact:

The Scientific Society Tethys,

Institute of Zoology, 93 Al-Farabi Ave., Almaty, 050060, Kazakhstan.
Phone/Fax: (+7 727)2694860.

Oleg Lopatin, “Tethys Aqua Zoological Research”.

E-mails: all_zoo@mail.kz Subject: Tethys Research seria
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CHHCOK COKpalleHHil 4acTo ynoTped/isieMbIX epUOANYeCKUX U3IaHMIi

bromn. BHUU 3amuTthe! pact. — broserens Beecoro3HOro HayuHo-MCClIeq0BaTeNbCKOrO
WHCTUTYTA 3aIIUTHl PACTEHHH.

bromur. MOUIL. Ota. Omoin. — bromnereHb MOCKOBCKOTO OOIIECTBa HCIBITATENCH
IIPUPOJBL.

Becta. MI'Y — Bectaruk MOCKOBCKOTO YHUBEPCHUTETA.

BecTH. 30011. — BeCcTHUK 300J10THH.

Bomp. 3xo11. — Bonpock! 3xosorun.

Hoxn. AH CCCP — HNoknanst Akanemun Hayxk CCCP.

Joxn. BACXHUWJI — Jloxmansr Beecoro3Hoi akageMnu CenbCKOXO3IHCTBEHHBIX HAYK
uM. B.W. Jlenuna.

Hoxn. PAH — Moxmaner Poccutickoit Akamemun Hayxk.

Exer. 30011 my3. AH CCCP — Exxeronuux 3oonoruueckoro myses Axagemun Hayx CCCP.
XKypH. 061. ouon. — XKypnan obuieit Ononorum.

3amuTa ¥ KapaHTUH pacT. — 3alluTa U KapaHTUH PacTeHUH.

30011 c0. — 300710THUECKUIT COOPHUIK.

300:1. )KypH. — 300JI0THYECKUI Ky pHAIL.

U3B. PAH - N3Bectus Poccuiickoit Akanemun Hayxk.

N3s. AH CCCP — Ussectust Akagemun Hayx CCCP.

Mar-nb1 7-ro cbe3nga Bceec. sHTOMON. 0-Ba — Matepuansl 7-ro che3na Bceecoro3Horo
SHTOMOJIOTHYECKOTO OOIIIECTBA.

Hayu. nokn. Beicul. mik. bron. Hayku — HayuHble TokIaas! BEICIIEN HIKOJIBL. bruonornueckue
HaYKH.

Haywu. 3an. — Hay4unsle 3anucku.

ITpo6i. 30011. ucciean. — IpoGiieMbl 300JI0TrMYECKUX UCCIEI0BAHUI.

[Ipo6:. srToMon. B Poccun — [IpoGiemsl snTOMONIOTHMU B Poccu.

Pycck. srTOMOI1. 0003p. — Pycckoe aHTOMOINOrIYECKOe 0003peHHe.

Cub. sxou. xxypH. — CHOMPCKUIT 9KOJIOTHUECKUH Ky pHAIT

Coo6m. AH I'py3CCP — Coobmennst Axanemun Hayxk I'py3unckoii CCP.

CremHoii Oromt. — CTEHO# OrOJIIETeHb.

Tp. Beec. opautoi. o-Ba — Tpyasl Beecoro3HOro opHUTONOrHYECKOro ooIecTna.

Tp. Pycck. saToMoI1. 0-Ba — Tpyabl Pycckoro SHTOMOJIOTHYECKOTO 00IIeCTBa.

Tp. 300 ua-ta AH CCCP — Tpyast 3oomornueckoro nuactutyta Axkagemun Hayk CCCP.
Tp. 3oon. un-ta PAH — Tpyner 3oonoruueckoro wuHCTUTYyTa Poccuiickoit
Axanemun Hayxk.

Tp.Un-ta 3001.MOH PK-Tpyast MacTHTYTa 30070THI MUHHCTEpCTBAa 00pa3oBaHUs 1
Hayku PecryOnuku Kazaxcra.

V4. 3an. CaparoB. roc. yH-Ta — YueHble 3anucku CapaTOBCKOTO TOCYJapCTBEHHOIO
YHHUBEPCUTETA.

OHTOMOI. 0003p. — IHTOMOJIIOTHYECKOE 0003pEHHE.

DKOJI. HaceK. — DKOJIOTHS HACEKOMBIX.

JlomyckaeTcs UCIoNIb30BaHKe 00menpuHAThIX a00peBuaryp takux kak: CCCP u
coro3sbIx pecrryonnk CCP, MI'Y, MOUII, BACXHUIJI, PAH, CO AH CCP.

ITopsinkoBble HOMEpa Che30B, KOH(PEPEHIU, coBellanuil nalTcs apabCKuMu
uuppamu. B cokpallleHHBIX HA3BaHUSAX U3JAHUI OMyCKaroTcs mpeayord. HasBaunus
W3JIaHUH, COCTOSIIIIUE U3 OJHOTO CJIOBA, IPUBOIATCS TIOTHOCTHIO.

123



Tethys Scientific Society is the member of IUCN since 2000

IJUCN

The World Conservation Union

Editorial Council of the Tethys Scientific Society:
Roman Jashenko (chairman), Oleg Belyalov, Oleg Lopatin,
Igor Mitrofanov, Konstantin Pachikin

Tethys Aqua Zoological Research 111

st sfe sfe sfe she sk sk ske sk ske s sk sk sk st sk sk st sk she sk sk ske sk sk skoskosk sk kok skekoskoskosk

Tethys Aqua Zoological Research is published by Tethys Scientific Society

Signed for publishing in 25 November 2007.
Printed in Tethys Scientific Society (Almaty, Kazakhstan) in 15 December 2007.
Circulation - 1000 copies. First print - 300 copies.



	Page 1

