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B ycnoBr.r{x reMneparypHoro rpaAr{eHTa rroKa3aHo B3aIrMoAeficrBI,Ie

TepMopefyJrrrlrroHHoro v nruIeBoro noBeAeHlrr y ceroneTKoB oKyfrt.
llocrenennrrfi nepeuoc KopMoBbrx o6rerros r43 3oHbI onrLIMyMa B cropoHy
loHr,rxeHu-{ TeMrreparyp Ha 10 oC nrBrrgar He6onbrrroe, Ho AocroBepHoe
cHr{xeHr{e zuaqenuir cpeAHecyroqHbD( us6npaeurx reMneparyp ua 2,5 "C
0<0,05). B ro )Ke BpeMir cMerrleHue KopMoBbx o6rerroe B cropoHy
rroBbrmeHr,rr reMneparyp Ha 10 "C He nprrBoAl{no K AocroBepnoMy
r,r3MeHeHlrro repMoperyJr{rlrroHHoro rroBe.ueHl,Iq. Taruu o6pa:olr, MonoAb

oKyHr rrpl4 nrt6ope Mecr o6urawus. opueHTlrpyerct, rrpe]Iq4e Bcero, no
reMrreparypHoMy tf axropy.
Knnveeute cro6a: peuHofi oKyub, TeMrreparypa, TepMorpaALIeHTHbIe ycnoBr4fl,

KopM, Ns6zpaeurre rr oKoHr{areJrbHo u:6upaeuHe reMneparypbl,
TepMoperyJuruuorlHoe noBeAeHr.re.

BBEAEHI4E

Pacnpe4ereHr4e reMreparyp 14 TpoQuqecKr,rx pecypcoB B ecrecrBeHHofi cpeAe
qarqe Bcefo HeoAHopoAHo, BcnelcTBr{e gTofo KaK orAeirbHbre oco6l{, TaK 14

BHyrpr{Br{AoBbre rpy[flrrpoBKr{ pbr6 crpeMqrcr nepeittu sa yqacrKLl c onrHMzuIbHbIMI4

3HaqeHr.rrMr.r QarropoB. B ycnoBlr.flx foMoreHHocrr.r reMneparypnoft cpeAbl nrt6op Me)KAy

yiracrKaMr,r MecrooonTaHr,rr 6yAer o6ycnaB[rLrBaTbcs, flpu npoq]rx paBHbIx ycJIoBLItx,

HZUIIIqI,IeM AOCTyIHO|O KOpMa. o.qnarO B eCTeCTBeHHbTX BOAOeMaX, KaK npaBlrJIO,

npucyrcTB)'roT Te vlrvr r{Hbre rpaALreHTbr TeMnepaTyp, KaK BepTLIKaILHbIe, TaK v
roplr3oHTanbHbre. O6pasonaHrze reMrreparypHbrx rpaAr/reuToB B BoAoeMax npo[cxoAl,IT
npu crparr,rQr{Karlr4rr BoA B pa3nlrrrHbre ce3oHbl foAa, a rarcKe B 3oHax c6poca
noAorperbrx BoA fP3C, A3C vt KpyrrHbrx rpoMLrIlneHHbIX npe4upumufi. B grofi
cvrya\vLr y prr6 npor4cxoAr{T rrocrorHHoe B3arrMogeficrnue repMoperyJlsllrloHHoro
(HanpaeneHHoro Ha nrr6op uecroo6rErayuit c orrrr,rMaJrbHbrMr,r 3HarreHr,ItMI,I TeMneparyp)
u nu ueBoro (n oucr uecroo6ur anuin, 6 orarrx roprr,rov ) rI oB eAeHI{t.

B reprvrorpaAHesruofi cpele prr6rr, KaK 14 Apyrne BoAHbIe opraHI,I3MbI, cnoco6nsr
caMonpor.r3BoJrbHo nrr6uparr 6oree BbrcoKr.re r4r1r Hvr3Kvre reMneparypu. 3ror nrt6op
o6ycloueH B3ariMoAeftcrenev a6uotu,recKr4x r4 6uoruqecrrax $axropoB cpeAbl, TaKI{x

KaK ce3oH roAa, BpeMr cyroK, Bo3pacr xr.rBornbrx rE ux QusuoJrorllqecKoe cocrotHl{e
(fononanos, 1996). Taras peaKrluq npeAcraBnser co6oft oAHy r{3 Qopt reMrleparypHblx
a4anra\uit repMopefyJrflrlr,roHHoe rroBeAeHr{e, rrrprpoKo pacilpocrpaHeHHoe cpeAl4

npecHoBoAHbIX I{ MopcKt4x nn4or pu6.

Oueura rofo, KaKrlM o6pa:ov y orgenbHux oco6efi utu ctait prr6 npoucxoAl{r
nu6op reMneparypbr rlnr{ KopMa B ecrecrBenHbrx ycnoBr.Isx, 3arpyAHeHa. Penrenue raKI,IX

BonpocoB Bo3MoxHo c noMorrlbro r.rcKyccTBeHHofo MoAenl,IpoBaHvfl B

gKc[epr,rMeHTaJrbHbrx ycnoBr4fix HeoAHopoAHocrH cpeAbl vt nocreAytouleft oIIeHKIa
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loBeAeHLIt rLIApo6noHToB. KaK r,r3BecrHo, KopM flBrrfl.ercfl oAHtrM r43 BalxHbrx Qarropon,
BJIrrtIorI[x Ha reMrreparypHrre npelloqrenvrfl vr onruMrr3arlurc uera6onr43Ma y pu6
(Wildhaber, Crowder, 1990 ; f onoeaHoe, I99 6; Zdanovich, 2006). Pauee 6ulo rroKa3aHo,
tITo roJloAnsre oco6u nu6uparor 3onbr c 6oree xolo,quofi noAoft (fononanon, Easapon,
1981; Cnupcxui1 loronauon, 1999; Van Dijk et al., 2002; Zdanovich, 20A6). Taras
rloBeleHrlecKat peaKIII4t IIo3BOJI'eT COKpaIrlaTb gHepreTurrecKr,re 3aTpaTbr Ha

rIoAAepxaHI{e xl{3HeAesreJrbHocrrl trpLr rroJrHoM orc},TcrBlrr,r KopMa. I4z5upaettue
TeMrleparypbl y Hexoropbrx Br4AoB psr6 Hesua.urreJrbHo noHr,rxarorcfr vt c yMeHbrxeHr.reM

parlr{oHa (Wildhaber, Crowder, 1 990).

B npzpogHbrx ycnoBl,Itx cKonJrenux psr6 qaue ua6lrcAarorcr B 3oHax, Koropbre
no QaxropaM cpeAbl otrnrMaJrbHhl Anr r.rx Marcr.rMaJrrHofo pocra, ruralvs. 14 pa3Btrrt4g..

I4snectHo, rrro Moro4r pu6, KaK npaBr.r.no, o6uraer Ha MenKoBoAHrrx npu6pexbf,x
BoAoeMoB, rge 6ucrpo pacrer u ua6upaer Maccy. B erux )qacrKax orMerrarorcr 6olee
BbIcoKI,Ie 3HarIeHI{t reMrleparypbr BoAbI, 6omuroe Konl4ilecrBo KopMoBbIX opraHu3MoB LI

o6ulue yrpurIEft e rycrofi pacrr.rrenbHocrr4. OAHaro B TaKr.rx 6voronax Bo3MoxHo
Bo3Ht4KHoBeHI{e cI4TyeIJraft, [pr.r Koropbrx B 3oHax c orrruMaJrbHbrMr,r reMneparypaukr p.ns,

MonoAI.I pu6 KopM rrru orclrcrByer, uJrn MaJroAocryrreH, B qacrHocrfi, tr38a
rlpnc)'TcrBus. xuu\Hr4xon. B cBfl3vr c grr.rM Bo3Hr4Kaer Borrpoc: nepefi4yr ma prr6rr B 3oHbr,
6orarrre KopMoM, Ho He orITLIMaJrbHbre no reMneparype, vru 6yayr irr,rrrrb

KparKoBpeMeHHo r{x [oceqarr, Haxgufi pa3 Bo3Bpar{arcb Ha3aL.

K HacrotrlleMy BpeMeHu I43BecrHo, rrro rrpu Bo3Hr{KHoBeHr.ru Beprr4KanbHbrx
rpaAI,IeHroB reMneparyp B ycnoBr4rx reMrreparypHoft crparuSurarlrrr BoAoeMoB MonoAb
nococeBbrx, a raKlxe B3pocnbre oco6u cr,rroB coBeprxarcT perynrlpHble Ml4fparlr{rd Mex.qy
grrr,rJrr.rMnrroHoM r.r rr{nonr,rMHr,roHoM (Narver, 1970; Brett, l97l; Kporuyc, I974; Eyrpon,
1985; fepacuuon, fepacrMoBa, 1988; flog4y6Hufi, Ma-nunraH, 1988; Ma-uunun v g.p.,

1996). Ana-rroru.IHsIe clrorlHble Mr.rfparlr{r{ MexAy pycnoBbrMr,r yqacrKaMn
BoAoxpaHI{nI,Iu HIrr4 o3ep v MerKoBoAbsMr.r npv6pexrr rroKa3aHbr p.nfl HeKoropbrx
KapnoBblx LI oKyHeBbIX BTIAoB pu6 (Manvrnvtn, Jlunuur, 1983; 3xororn.{ecKue Saxropu

uso6ull'roulue AocrynHbIMI,I KopMoBbrMLr o6serrauu, rpr,rBJreKaror MonoAb vr

HeIroJIoBo3peJIbIX prr6, reuneparypnufi onrr{MyM xr,r3HeAerreJrbHocrr,r Koropbrx Bbrrrre B

cpaBHeHr,ru c B3pocnbruu oco6suu (Mopgyxafi-Bomoscrofi, 1975; HnraHopoy, 1977;
foroeaHoe w Ap., 2005). Kpoue rofo, eKcrreplrMeHTulJrbHbre AaHHbre ro
TepMoperyn.sqploHHoMy noBeAeHI{Io Mor}T 6rrrr nocrpe6onaHu npu BbrparqrrBaHr,rrr

MonoALI oKyHeBbIX BLAoB pu6 B r4cKyccrBeHHbrx ycJroBrlrx, a raKxe rtpu
nporHo3I{poBaHHH noBeAeHut H pacnpeAerrenvs. pu6 n ecrecrBeuubrx ycnoBnrx.

I{em 4auuofi pa6oru - BbrsBr.rrb oco6eHnocrn pacnpeAeneHr,rr MonoArr peqHoro
oKyH.a Percafluviatilis B TeMrreparypHoM rpa.[r,reHTe cpeAbr B 3aBr.rcr{Mocrlr or r43MeHeHuq

MecrorroJloxeul{t KopMa. B ceqsll c 9Tr{M, B 3aAaql4 I4ccneAoBaHHt BxoAr,rno orIeH[Tb
rIoBeAeHI{e u pacnpeAeJleHr,re MonoAr{ oKyH.s flpu lepeMerrleHr{r4 KopMa B xonolHbre

)nracrKl{ rpaAl,IeHra reMleparyp (1), a raKxe noBeAeHr{e Il pacnpeAeJreHze MonoAr,r oKyHt
npv nepeMerrleHr,rlr KopMa n 6oree renJrbre yqacrKr,r rpaAr{eHra reMrreparyp (2).

I4ATEPIL{JI 14 METOII4KA
MoroAr oKyH.u 6srra orjroBJreHa 15-ru rraerpoeofi ua-nrxorofi no:roryrueft B

npu6pexre Psr6uucxoro BoAoxpaHr.rnuula B aBrycre (1-uft onrrr) u oxrr6pe (2-oir. onur)
2009 r. .{o nauana upoBeAeHr{q 3KcnepHMeHTa oKyHr,r coAepxanr e ra6oparopHbrx
aKBapr4yMax. Ilepea noca.4xoft B reMneparypuufi rpaAr{eHT psr6 axrlr{Mr.rpoBa-rrr{ B
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TeqeHlte 10 cyror K JIeTHLTM reMneparypHrrM ycnoBllrM BoAoeMa (1-nfi olbrr - 17,0 "C,
2-oir - 20,5 "C). Bperrrx rpoBeAeHr{g 1-ro orrbrra - c 15 ceurx6pn no 9 orrs6px 2009 r.,2-
ro - c 9 Senpau uo 9 rvrapra 2010 r. Bospacr pu6 n nepBoM orrbrre - 4-5 MecrrleB, Bo

BTopoM - 9-10 Mecf,rleB. B rcaxgor,r orrbrre 6rIro r{ccneAoBaHo no l0 ceronerKoB oKyHs
(l-rrfi orrblT - cefonerKr4 cpeAHefi uaccoft 1,8+0,2 r u AnHHoit rerra 42,3+I,8 uwr; 2-oi,t

orrbrr - ceroJrerKla cpe4neft uaccoft 2,5+0,3 r u [ttulaoit rera 54,8*2,4 ww).

3rcuepurueHTbr npoBeAeHbr B ropr43oHramsofi TepMorpa.4aeHrHofi ycraHoBKe,
cocro.snleft r.I3 npo3paqHoro JrorKa Aruuofi 320 cu, urupunoft 23 cta n srrcoroft 17 crv,, a

TaKXe AByx KaMep HarpeBaremnofi v ox;raAr,rrenruofi, paclonoxeHnbrx Ha

nporr4BonoJroxHhrx KoHrIax JrorKa. llo Anr,rHe ycraHoBKa pa3Aenrnacb HerroJrHbrMr,r

rreperopoAKaMr.r sa 12 orceKoB. .{.rrx nupanHr4Bankrfl TeMneparypbr BoAbr BHyrpt4 orceKoB,
a raKxe Anr ycrpaHeHr4s Beprraxanmofi crparn$uxarlur.r reMneparyp B KaxAoM orceKe
pac[onaranocb rro IBa a3paropa. Pacnpegereuue v rroBeAeHue MoJroALr oKyHt
prccJreAoBaHo B AByx orrbrrix. TeuueparypHuft rpaArzeHT B nepBoM orrbrre cocraBJrsJr

15,0 oC, or 15,0 oC s xoroAHoM KoHrIe norKa.qo 30,0 oC n renrtovr. Bo BTopoM orrbrre
TeMneparypnrrft rpa4ueHr cocraBJu{Jr 15,5 oC, or 20,5 oC Ao 36,0 oC. Xecrrocrr
rpa,q[eHTa s o6ozx 3Kcnepr{MeHTax cocraBlana 0,05 oC cu-I.

B KaqecrBe KopMoBbrx o6rerros [clonb3oBzurr4cb JrlrqrrHKr.r xrrpoHoMr4A.

KopureHae ocyulecTP.[rflrrr oAr,rH pa3 B cyrKr,r. Koprvr flpoAonxanrr BHocr4Tb B oTceKr4 c

MaKCI4MaJrbHbrM COCpeAOTOTTeH[eM MOnOAI,I AO MOMeHTa AOCTI{XeHI'I' ero OKOHqaTeIbHO

ns6upaeusrx reMrreparyp (OI T). Ecnu Ha MoMeHT KopMneHrax pu6u pacronar€Lnr4cb He

B oAHoM, a B AByx-Tpex orceKax, KopM BHocLrJrcfl s xaxArrfi r,r3 Hr.rx. ,{anee B nepBoM

onblTe KopM rroMeulalcs Bo Bce 6oree xono,{Hble orceKpl, Bo BTopoM - e 6oree re[JIhIe
orceKra. llpu eroira cKopocrb nepeMerrleHrzr KopMa cocraBnsna I orcer B KaxAbre ABoe
cyroK, KopM BbreAancs noJrHocrbro. Bce sKcrrepr.rMeHTbr rrpoBeAeHbr B ycJroBr{flx

ecrecrBeHnoro Qoro[epr{oAa.
B Harrare gKcrrepr,rMeura prr6 floMerquulr B orceK c reMleparypofi, pannofi

TeMneparype aKKnr{Maquu oco6efi. Perucrparlrrc psr6 a orceKax rrpoBoAr4nra 10 pa: n

TeqeHr4e cBerJloro BpeMeHr{ cyroK. OuxcllpoeaJrr.r KoJrr{irecrBo ceronerKoB B KaxAoM
orceKe, a rarcKe reMfleparypy BoAbr (c rounocrbro Ao 0,1 oC) B ueHTpanrnoft .racrra

orceKoB, B Koropbrx HaxoAr{nucr oKyHr{. Ha ocnose nonyrreHHbrx AaHHbrx paccqurbrBanu
cpeAHecyroqHylo us6upaevryro reMneparypy. 3a OI,IT (cra6umnuft )nracroK nrr6opa)
npr{HrrMilrrr4 cpeAHroro Benr,rqr,ruy vr3 Tex cpeAHec}TolrHbrx gHa.reHzfi r,rs6zpaeuoft
TeMnepaTypbl, KOTOpbIe He OTJIIIqaJIHCr CTaTLICTI,IqeCKU Ha npoTt>xelr^vIv He MeHee 'IeN,I 3

cyroK. CrarucruqecKylo o6pa6orrcy AaHHbrx BbrrrorrnflJrr{ B rporpaMMe STATISTICA c
npr4MeHeHI4eM Kpr,rrepraa CrrrogeHTa Anr cpaBHeHrlr He3aBr,rcriMrx nrr6opox.

PE3YJIbTATbI
l-ft onur. C nepnux c)'ToK MonoAb oKyHr Haqara 6ucrpoe [poABr{x(eHrre B

orceKpr c 6oree BbrcoKrrMr,r reMneparypanrz (puc. 1). llpoaeMoHcrpr{poBaB peaKrlr4ro

IEs6Hro.iHoro pearl4poBaHlrq, psr6rr nocrerreHHo .4ocrLrrnr4 3HaqeHr{i4 OI4T ua 8-e c}'TKr,r.

3ro uoAreepxAaercr orc)'TcrBr.reM 3Har{r{Mux rore6aHr,rfi us6upaeMbrx reM[eparyp c 8-x
no 10-e c)"rKI,I oKc[epl,IMenra (pasnocrb cpeAHecyrorrHbrx noKa3arerefi 0,1 oC, p>0,05).
flocle AocrlllreHl,rt 3HatleHuit OI4T - 26,I oC, rcopuosrre o6reKTbr craJrrr nocrefleHHo
cABr{faTb B cTopoHy xonoAHoro KoHrIa TeMrrepaTypHofo fpaAr{eHTa.

Cpasy nocJle r,r3MeHeur,r.f, MecronoJroxeHur KopMa nocneAoBarro yMenblreurle
cpeAHecytotlHbrx gna.IeHlrft us6zpaenasrx reMneparyp (puc. 1). O4narco, Aocrr{rHyB
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orrpeAeneHHoro ypoBHs, .4rlrrbHefiuee ux cHr.rxeHrre 3aMeAn[Jrocb, kr flpu nocne4yloqeM
[epeMerrlenr.rlr KopMa yxe ne na6.nroAanocb. HarauHafl c 14-x rto 26-e cyrK]I o[blTa,
3HarreHzs irs6upaeruux reMrreparyp rcone6anrrcb B r,rnTepBane or 22,7 lo 24,5 "C co
cpe4Heft neffr.ruHofi 3a nepr4oA 23,6 "C.llonyreuuoe 3HarreHlre AocroBepno or:rr4qaerct or
OI4T (na 2,5 "C, p<0,05). Cnegyer orMerr,rrb, .rro AalKe B caMbx xonogHbrx orceKax pu6rr
npoAoDKaIoT aKTLIBHO rrr.rTaTboq, 3ZXOAT B Hr4X Jrr{rrrb Ha HenpOAOnXVTenbHOe BpeMrI.

* rrs6npaeMas r-pa
rF' r-pa B orceKe c KopMoM

b-o'o

04812162024
Cyrrn

Pnc. 1. Cpe4uecyrouuan uz6vtpaeMafl reMneparypa MonoAr{ oKyHfl rrpu nepeMerleHr,rn KopMoBbrx

o6rercros B orceKr.r c 6olee nlr:xofi rerraneparypoft.
Fig. 1. Daily rnean selected temperature of the juvenile perch during rnoving feed objects to lower
temperature compartments.

2-oft onur. Tax xe, KaK r.r B nepBoM onbrre, cpa3y rrocJre rroca,qKlr B rpaAr.{eHTHyro

ycraHoBKy MonoAb oKyHr Harrana 6rrcrpo flpoABr{rarbct B cropoHy noBbllrleHlrbrx

TeMneparyp (puc. 2). O4naro Aocrr,rxeHue 3Harre:r.ufr Ol4T MonoAbro npoAonxanocb
HecKonbKo Aonbrrre 14 npor43orrrno roJrbKo Ha 13-e cyrru. C 13-x no 16-e cyrKll
AocroBepHbrx orrurqufi (pasHocm 0,3 oC, p0,05) B 3HaqeHr.r-flx cpeAuec),rorrHbrx
n:6upaeuux reMneparyp He ycrauoBneHo. floKa3are:ru OI,IT Bo BTopoM oflblTe (25,1 "C)
HecKotrLKo HIDl(e, rIeM B nepBoM.

Haqunag c 17-x cyroK, KopMoBbre o6rexrsr nocrefleHHo crzrJrr{ nepeMeqarb B

cropoHy yBenurreHr4s reMneparypsr (puc. 2).llpu groM MonoAb crzura HecKoilbKo rlalqe

norBJurrbcs e 6oree rerrfiLIx orceKax. Bc:reAcrsue sToro cpeAHflfl cyrorrHas us6upaet'tat
TeMneparypa c 22-x no 29-e cyrKrr HeMHoro yBenr.rqr.uacr u rore6aJracb B Auana3oHe or
25,0 "C to 26,4 oC. OAuaro AocroBepHbrx pasr'uuuit c OI,IT He ycraHoBJreHo (p>0,05).
Zcxffo.reHr4e cocraBJrfler roirbKo npeAflocneguuit AeHb oKcneplrMeHra (26,4 "C).
Cne4yer orMerurL, qro MonoAb oKyH.rr npoAonxana rrvrarbcfl Aaxe B orceKax c

cy6reramHbrMr,r 3HarreHr,rrMu TeMneparypu (vrarcr{MyM 36 "C), 3axolt B HI,IX Ha orleHb

HenpoAonxr.rreJrLHoe BpeMr. llpu erov olsa oco6r uorra6ra e nepnufi >t(e AeHb rroc;le
BHeceulrr KopMa B orceK c cavoft srlcorcof TeMrreparypofi. llpnqrrHa JIeraJIbHoro

acxoAa norept norouoropuofi cnoco6Hocru, qro crano rrpensrcrBraeM K
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Bo3Bpa[IeHr.rro B 6olee xonoAHbre orceKr4 ycraHoBKr4. B Aamuefturerrl rn6elu oxyHeft

6olrrue ne ua6moAaJrocb, HecMorps Ha ro, qro oHr'r npoAonxanl{ BhleAarb KopM I{3

AaHHoro orceKa. Taruu o6pa-:ou, npr{ rrepeMerrleuLrr,r KopMa B TerIJIbIe orceKl{ ycra}IoBKtl

3aMerHbrx r43MeHeulrfi n pacnpeAeJreHur{ 14 TepMoperyJUIIIlIoHHoM noBeAeHI{I,I MuuIbKoB

oKyH-[ He ycraHoBJreHo. Psl6u npoAonxanrr aKTLTBHo rrvrarl',cfl, Aaxe n cy6lera-tbHLrx
TeMrreparypux, Ho rrpv 3ToM AocroBepubrx rasvreneHIafi sna.reHllff o[TLIMaJIIHrIX

TeMrrepaTyp He oTMerreHo.

T= us6npaeMafl T-pa
-F- T-pa B orceKe c KopMoM

:'d

l5
cyrKrr

Pnc. 2. Cpe4uecyrounaa uz5wpaeMafl TeMneparypa MoJroAr,r oKyHfl npI,I nepeMeIrIeHI4H KopMoBbIX

o6rexroa B orceKu c 6oree nucoxofi rer'.rneparypofi.
Fig. 2. Daily mean selected temperature of the juvenile perch during moving feed objects to higher
temperafure compaftments.

llogpo6nrre Ar4arpaMMbr pacnpeAeneHr{r MonoALI oKynt B o6oux orlblTax B

TerreHr.re nepBoro Ar^s., Ha ) racrre OI4T, a raKxe nplr cABr{re KopMa B orceKl4 c 6olee
Hnsrofi ra eHcoKoft TeM[eparypoft npueeAeHbl Ha pucynre 3.

oBCvxlFrilm,
Hecrraorpr Ha ro, rITo 3Kcnepr4MeHTbI flpoBoAunr{cb B pa3Hhle ce3oHbl foAa

(oceHrrc Lr gzMofi-se*rofi), rroJrfreHHbre ypoBur.r OI4T cpaBHI4TensHo 6rusru - 26,1 "C n
rrepBoM vr 25,I "C Bo BTopoM orrbrrax. B gsaquremuofi Mepe oro o6ycroueuo
flpeABapr{Tensnofi arr:rrEuarlraeil prr6 K Jrerur.rM TeMneparypaM. Kar LI3BecrHo,

aKKJrr,rMarlur K JTeTHLTM ypoBH{M TeM[epaTypbr ycTpaHteT Bo3MoxHoe BJII{tHue ce3oHa

roAa B orrbrrax ro onpeAeJreHlrro soH OI,IT (JIanruH v rp., 1979, 1981; Cnupcxuft,
JIanrHn, 1987; Cnzpcrufi, 1996; fororanos, 1996; Golovanov, 2006). Kporrae roro, B

r,rccJreAoBaHHoM orpe3Ke oHTofeHe3a ce3oHHbre ypoBHr{ oI4T MoJroALr oKyHq

pa3nr4qarcTct He3HaqI,ITenbHo.

[nurelsurrft, B TerreHr4e 2-4 HeAeJrb, rrpoMexyroK Ha6moAenru ga

pac[peAeneHrreM r{ noBeAeHr.reM MoJro4u pu6 B rpaAr,reHTHbrx ycnoBl{tx reMrleparypbl
rro3BoJuer BbrrcHHTb .qr{HaMr{Ky npo{ecca nu6opa reMneparyp. Kax cneAyer vr3

lonfreHHbrx AaHHbrx (puc. 1, 2, 3), yxe B uepertfi 4enr ua6.nroAaercs cyqecrBeHuoe
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[poABVXeHfie MonoALI oKyHs B orceKrl c reMneparypofi Bblrle, qeM aKKnr{MarlaoHgar.3Ha'reuze reMlleparypbl, coorBercrByroqe14 or4i, A-oat".uatc.fi B TeqeHrre ABy-x cyroK,oAHaKo lpe6yerca AocraroqHo AnureJlbHoe BpeMr, qro6rr npor.r3orlna pean'Hajrcra6unuza\us us6zpaeusx reMrleparyp v Aocrr{xeHr4e OI4T (foloraHon, 1996;Golovanov,2006). Bperrax nrr6opa our- B rrepBoM (Ha g-e cyrru) r{ BropoM (Ha r3_ecyrxz) o[blTax 6rtno HecKoJIbKo 6onrne, HexeJrrr y ceronerKoB oKyHr JreroM r.r oceHbro(JlanrvIn v rP., 1979; cznpcxuir, 1996). B erux ,*rrr.prr.Hrax 3o'a oI,IT 4ocrurzuracbyxe Ha 4-6 cytrcu B aBrycre u ceHrx6pe rrpu u**n"rurt"rz K TeM[eparypaM no4u 15-20 "c' PasHzqa floKa3areJlefi epeueuz nrr6opa Morna 6r'r nsrssaHa KoHcrpyKTrrB'brMr.r
oco6ensocrtMl4 ycraHoBoK IJIII TIHETM cesoHoM ro4a (aropoft onrrrj. y.ruro"neHHoe
HaMU 3HarreHr4e our y ceronerKoB oKyHr (26,1 "c) cornacyerc, c paHee [onyrreH'brMt4
AaHHbrMr4, 25,8-26,5 "c (JIauraH u Ap., 19gr; cnupcxuft. Jlanrcan, r9g7; foronaHon,1996)' 3ror ypoee'b coorBercrByer 3HaqeHI4sM eronoro-Su3raoJrorr{rrecKoro orrrr{MyMa
MonoALI prr6, sone nx e@Qextl4BHoro rrvITalLrs.r4 pocra (Jobling, 1981; fonosaHos rd rp.,1997 ; forosaHoe, 20 I 0).

IOBEIEHI4E MOIOAH pEr{Hofo oKyHlr

OTIbII I
o

t7 19 21 23 25 t9 2t 23

OII TT 2
o

202224262830323436 20 22 24 26 28 30 32 34 36 20 22 24 26 28 30 32 34 36

Ter,rrepaqp4 oC Temeparlpa, oC Temreparlp4 oC

Pnc. 3. Pacnpe4eleHl,Ie reMneparyp, nr6r,rpaeMbrx MoJroAbro oKyH{ B npoqecce AByx orrbrron. Onrrr
l: a- nepBble cyrKu,6 - na )qacrKe OHT (8-10 cyr.), B - npu cABrare KopMa e 6oree HH3Krre
reMneparypu (14-26 c1n.). onur 2: a - repBbre cyrKu, 6 - sa yqacrKe OI,IT (13-16 cyr.), n - nplr
cABr,rre KopMa e 6oree BbrcoKue reMneparypat (22-29 cyr.).
Fig. 3. Dishibution of selected temperatures of the juvenile perch during two trials. Trial 1: a - first
day, 6 - on an area of final selected temperature (8-10 day), r - in at shift of a forage to lower
temperatures (14-26 day). Trial 2: a- first day, 6 - on an area of final selected temperature (13-16
day), e - in at shift of a forage to higher temperatures (22-29 day).

Mesruree 3HaqeH[e OI4T 25,1 oC Bo BTopoM orrbrre BeporrHee Bcefo
o6rscnserc.f, uporBneHr4eM y ceroJlerKoB oryHefi afpeccuBHoro troBeAenl4fl. Errro
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oTMerreHo, qTo ABe 6olee KpynHblx oco6u (4lIlna TeJIa - 64 rvrlvr pI Macca - 3'6 r)' rar

rrpaBI,rJIO, 3A[II4MaJTLT.OTCeK fpaAI4eHTa C OITI'IMaJIbHbIM 3HarIeHI'IeM TeMnepaTyp[ - 26 "C'

IIpU erOU OHI,I aKTLIBHO B6ITeCHIILI OCTaIbHbIX CeIOJIeTKOB KaK lI3 STOIO OTCeKa' TaK rl I{3

cMelKHbrx, rrTo [pr4BoAnno K notBJIeHI{IO 6UrrloAalrsoro pac[peAeneHl4t pbl6 B

yrru"o"*, (puc. 3). K ronqy 3KCnepLIMeHTa afpeccI',IBHOCTb Oryneft 3aMerHo cHvr3vrIIACF,

r,r MonoAb craJraAeplKarbct 6onee flnorHofi rpyflnofr'

fra6elr o4nofi us pu6 Bo BTOpOM OIIbITe IIpII TeMIIepaType 36 'C 6rtla BIIOJIHe

lpeAcKa3yeua. Tar, pu"aa 6nlO nOKa3aHo' qTO ceroJIeTKII oKynq' aKKJII'IMI'{pOBaHHrIe K

TeMrrepaTy pe 20 oc, g,axe Bo BpeMfl MeAneHHOI'O HarpeBa BoAbI co cKopocTblo 1 "Clcyl',

rrofr,r6aroT " 
t.rn.putype, parnofi 35 "C, a flpu cKopOCTfi HarpeBa or 4 AO 50 oc/'r yxe

flpu 33-34 oc na6nroAaerCX peaKIII'If KpI'ITI{qecKofo TepMl',IqecKofo MaKci'IMyMa

lioronaroe, Cr'rupnon, 2005; Crrlrapnon, foroeaHor' 2005)' B ro Ne BpeMt' ocraBlrluecs

B sKonep[MeHTanbHofi ycranorKe oco6fl cMofJII'I B TeqeHI4e CyroK aAaIITI4pOBaTbcfl K

rrr4TaHlrrc Aaxe B JreTaJrbHbrx TeM[epaTYPaX, npoBoAt B HLIX KpaftHe HeIIpoAoJlxI'ITeJIbHoe

BpeMr. Ana-noruqnas ila6elb B TepMorpaAIreHTHbIx ycnoBuxx rra6;tto4anacb paHee y

MonoArd cuuexa6epHoro oKyH t Lepomii macrochirus B cr4ny n'sroft TeMrleparypnofi

qyB.TBI,IT.JI'HOCTLI Ha HaqaJIbHOM 9Ta[e aKK'I{MaIII4U x 6Olee B'ICOKI''IM TeMIIepaTypaM

(Beitinger, Magnuson, 197 6).

panee 6rrlo noKa3aHo cHlrxeHlre sHaqeHuft Izs6upaeN'rofi TeMneparypbl y

roJroAHblx ocooefi no cpaBHeHulo c HaKopMneHHbIMI{ (foloeaHon' Easapon' 1981; Van

Dijk et a1.,2002;34auonuu, 2005; Zdanovich,2006)' Tar, uonoAb crepnf gu Acipenser

ruthenus npu oTo)'ToTBLII{ KopMa B TelIeHI{e 1-3 CyIOK cHI'IXaeT u36llpaeMylo

TeMrreparypy Ha 2,9 oC, cu6upcroro oceTpa A. baerii -ua2,1 
oC, cepe6pxuoro Kapact

Carassius auratus - Ha 1,3 ;C (34auonuu, 2005; Zdanovich, 2006)' Bonee cI/tJIbHoe

yMeHbIIIeHue 3HaqeHuit, uz6upaeMofi TeM[epaTypbl nocne 10-ru AHeBHoro ronoAaHl'It

6ruo rpoAeMoHcTpl{poBaHo y Kap[IoBblx BIIAoB - neilIa Abramis brama I{ nJIoTBbI Rutilus

rutilus, o"o ,o"ruuuno 4,8 "C u-4,7 oC CoOrseTcTBeHHO (fonOnanon, Easapos, 1981)' y

perr'oro oKyHr B orc)"TcrBr4e rrurrvr 3HarreHl4s OIrIT yuenbllraJlllcb Ha I,2 oC (fononaHoB'
^B*upo", 

1931). llpenuuenue ypoBHfl us6upaeurtx reMreparyp y ronoAHblx psr6 n

cpaBHeHi4r,r " "urt"r*r 
(ua 0,5 'Cj norasaHo roJIbKo y Hllnbcrcofi rzrqnuu Oreochromis

mossambicrzs. OAnaro [poAonxr4TeJrbHocrb orrbrroB c rlaJlfltlrrefi ue npenrturaJla 40 uuu.,

B Teqegr,re Koropbrx oflpeAenr]orct, KaK IIpaBI{JIo, TonbKo us6upaeuue reMleparypbl

(Boltz et al., 1987; CruPcxufi,1996)-

B Haurnx sKcnepr4MeHrax psl6u npoAonxa[kr trurra'Ibct Aaxe n rcpafiueu orceKe

rpaAr4eHTa (revrneparypa 15 oC), ogHaro, He 3aAepxr4Banl{cb B HeM HaAonfo. flpra erou

,rru"a""" us6upaevof reuneparypbl rlpu rrepeHoce KopMa B xoJIoAHbIe orceKll 6ulu
Hr,r)Ke raKoBbrx y ronoAHbrx oco6efi LI3 BbIIrIe[pIaBeAeHHbrx 3KcnepIlMeHToB. IlolyreHriue
.4aHHbre noKa3brBaror, irro MonoAb oKyHs cnoco6ua yitnu uz oIITI4MaJIrHrIX TeMrIeparYP,

c1reAyr 3a KopMoBsruu o6reKTaMr{ B 3oHy c 6oree HIa3KI,IMI4 3HaqeHI4qMlI TeMfieparypbl.

OAHaro cMerrleHr,re onrr.rMyMa s 6oree xonoAHylo cropoHy, BepotrHo, LIMeer serufi
rrpeAen. B naureu eKcrrepr{MeHre ypoBeHb cpeAHecyroqHblx [36upaeMblx reMrleparyp
He onycKaJrcs H[]Ke gna.reHr,rfi 22,7 "C. Tarofi xe ypoBeHr us6upaeMblx TeMfleparyp
(22,8 oC) orrr,teueH Lr y MonoAr.r rrJrorBbr, aKKnI{MHposaHHofi K TeMrleparype 28 'C.
Oco6u uz6upasru sTor ypoBeHb B Horil{oe BpeMJI, Bo3BpauffIcr e 6oree reflJrble orceKI,I c
reMreparypoir 26,8 oC, r4e I,Ix KopMLInu (Van Dijk et a1.,2002).

Tepvroperynrrlr4 oHHoe rr oBeAeHlr e ceBep oaMeplrKaH cKof o rerr Jromo6us oro Br,rAa -
corHerrnofo oKyHs Lepomis macrochirzs, Maccoft 8-I2 r rd Anr{Hoft rela 60-70 rrarra,
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cxoAHo c roBeAeHrreM cerorrerKoB peirHoro oK)'Hr (Wildhaber, Crowder, 1990). B
gKcflepl4Menranuroft ycraHoBKe roAoBr,rKrr coJrHeqHprKa npelnoqvrauru Aepxarbct B 3oHe

co 3HaqeHvrflMvt reMrreparypsr, 6nusrfiMu K OI4T, oKono 30 'C. OrpaHnuenue parlrroua
yMeHbIIIano ypoBeHb cpelHecyroqHbrx us6zpaeuux reMleparyp Ha BenHquuy rrreHee 1 oC.

Taroe se6omuroe cHraxeHr,re Bhr3BaHo orcyrcrBueM puBBHTbrx repMoaAalrarlr4oHHbrx
MexaHI43MoB, qro B cBolo oqepeAb cBq3aHo c oco6enuocrblo naecroo6zraur.rg conHeqHoro
oKyHt. Haa6oree qacro Aauurrfi Br,rA Bcrpeqaercs. n npv6pexbe r.r B noBepxHocrHoM cJroe

BoAbI, rAe reMneparypa B TerreHue ce3oua pocra 6rusxa r OZT, npr{ groM Jrr{Topanb

BoAoeMoB 6orara KopMoM r{ yKpbITrzrMH or xt4rrIHLrKoB. Taxunr o6pasou, ((TelJrur{Hbre))

ycnoBr{r o6urauus, ne cnoco6crBoBzlnu pi}3Br{Tr{}o aAa[TaIIuoHHbrx MexaHr.r3MoB B xoAe
sBoJlloqvr y AaHHoro BLrAa, B orirr.rque or irococeBrx psr6 (Wildhaber, Crowder, 1990).

Harypurte ua6ruo4eHu.x 3a KopMneHr{eM cranbHofonoBofo Jrococr B caAKax
noKa3LIBuIlor 6rusxy'ro peaKrlr,rrc (fepacurraon, fepacuMoBa, 1988). Tax, upu HaJfi4.ltfifi

BepTl{KanbHofo fpaAr.reHTa TeMnepaTyp Ha npoTrxeHhrpr caAKa, psr6u B rrepepbrBax
MexAy KopMneHlIsMLI cocpeAorarrr.rBilJrr4cb B ero Hr{xHeir tacrLt, fAe reMneparypa BoA6r

cocraBilsJla 12-14 "C. OAuaxo Bo BpeMr KopMneHHs 6omuas qacrb Lr3 Hr.rx ilo.4Hr,rMaJracb

B BepxHI,Ie, 6oree rerIJIbIe croll BoAbr. C norr,roubro rr{.4poaKycruqecrux Ha6mo qe:r^uit,

cxoAHoe rIoBeAeHrIe [oKa3aHo 14 y cr4ra c.3. CesaH ([Io44y6Huit, Ma-nnnuu, 1988;
Mzurunuu v !1p., 1996). O6uras B AocrarorrHo y3KoM Ar{arra3oHe reMneparyp (4-9 "C),
crrfl4 coBeprfl€ull perynrpHbre MlrlparlilN s 6oree rennbre crorr BoAbr, 6orarue KopMoM.
Tarrae nce peaKIII{v orMeqeHbl L y MonoAr{ HepKH r{3 03. Be6uH (Cenepnar Avrepuxa),
coBeplrrarculefi cyrovHbre BeprrrKanbnbre Mr{rparlurr B BepxHr{e renJrbre cnou BoAbr (Brett,
l97I; Narver, 1970). Ha npuvrepe MoJroAr4 HepKr{ r,r3 03. fla;rrHero (Kartr.rarxa) 6rrno
noKa3aHo, uro no4o6Hble Ml4rpar\rrr4 vt3 xoJroAHbIX Hr{}KHr.rx B TerrJrhre BepxHr,re cnou
BoAoeMa rlo3Bon.rFor prr6arra norpe6rrrb KopMa Ha rperb MeHbure, rreM 6rrro 6u
Heo6xoAIanao ilprr flocrotHHoM HaxoxAeHnr.r ee B srruJrr,rMHraoue (Kporuyc, 1974).

B orJrl,Iqlze or uurpaqafi, HenocpeAcrBeHHo cBr3aHHbrx c [orrcKoM KopMa,
cyilIecrB)'Ior I{ Apyrl,re Br.rAbr vurpaquft, r'pvrrr4lua Koropbrx ocraercr Ao KoHrIa He

nrrscnennofi. Tax, y rl{nlaqHofo 6enroSara, B3pocJrofo Jrerqa, rr.rrzrroqerocq B

TIpI,IAoHHsIX cJlotx 80A6r, ua6mo4arorcr cyrorrHbre Beprr,rKaJrbHbre Mlrfparlr4rr or AHa B

Tonlqy BoAbI, fAe reMneparypa HecKoJrbKo Bbr[re (MaruuuH fr Ip., 1996). OuenragHo, .no
KaK BeprI4KaJIbHbIe, TaK v ropr43ouTanbHbre Mr{rparln}r croco6crryror nau6onee
e(p$ercrueHoMy I,Icnor63oBaHl4ro pu6avu reMreparypHoro n rpo$u.recKofo pecypca u
npLI B OA'T K OfrTr.r M r.r 3 ArJt4vr ux )K!r 3H eA erTeJrL H o cTr.r .

Bce upune.{enHble [pl,IMepbr HarypHbrx Ha6lroAeuuft xopouro cornacyrorcfl c

AaHHsIMH HarrII4x gKcrIepI{MeHToB. Mo:roAr oKyHr yxoAr{T B orceKrr c 6olee renrloft
soAoE AJUI nI{TaHLrs., Ho Bo3Bparrlaercr B 3oHy olrrr{MaJrbHbrx reMneparyp. Brrxo4 pu6 n

3oHbI, 6orarrre KopMoM, Ho c reMneparypofi Bbrrrre olrr{MaJrbHofi, rE [ocneAyroqee
Bo3BpauIeHI,Ie I4x B .quana3oH orrrprMaJrbHbrx reMneparyp, ro eceft BepotrHocrl,I,
no3Borqer cHlzxarb gHepreruqecKr.re rparbr Ha noAlep)Karrre )rur3HeAeqreJrbHocru. OAuH
Ias Hala6oree qpKI,Ix npr,rMepoB r{cflonb3oBaHu.s reMreparypnofi Heo.qHopoAHocrr.r cpeAbr -
nepeBapl4BaHl{e rrlrurE y prr6 B TeireHr,re AnraTenbHoro BpeMeur.r B Heonrr.rMaJrbHbrx

TeMnepaTypHbrx ycnoBr4rx B ToM cryqae, KofAa fluueBbre pecypcbr B BoAoeMe
orpaHllrreHbl, a qlrcJleHHocrr pu6 cpaBHr{Tenbuo BeJrr.rKa (Brett, I97l). B reireHue
HecKoJIbKI,IX cyroK npoucxoAl{T qepeloBaHne Beprr,rKanbHbrx tturparynft y AByx
rpy[il{poBox pu6, oIHa u3 Koropbrx rrrrraercfl, a BTopar - flepeBapuBaer cre4enuufi
KopM. Bropofi npuMep - cyrorluble ropr,r3oHTzrrrbHbre Mr.rrparlflfl MeJrKofo oKyHr B 03.
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flreueeso B JrerHee BpeMrr, Korophre prr6sr coBeprlanr4 B HarrpaBneupril: orKpblTaJMacrb
o3epa - npu6pexse (Mzurunuu, Jluuuur, 1983). B BerlepHee BpeMrI crar4 oKyHt
nepeMerrlanucs ltluxe K MeJrKoBoAb.flM, rAe pacnpeAeJrsJrr4cb n nprE6pexHblx, 6oree
TerrJrbrx no reMneparype fracrKtx c uy6uuarvru or 2 4o 6 u, a yrpoM oHH orKoqeBbIBaJIpI

Ha 6olee rly6orrEe f{acrKr4. Baxuo r,r ro, qro raK}re MvrparJr4Lr npHBoA.f,T K xore6anusi\,I
TeMneparypHbrx yc.nonufi xca3HeAerreJrbHocrr.I prt6, tITo cnoco6crryer 6olee
e$SerrunHoMy pocry )ro4BorHbrx (34aHonnu, 1987 ,2005; KoncranruHon, 1993).

Tarurr,r o6pasov, rlppt Harr4qr4vr HeoAHopoAHbIx reMrleparypHblx ycnonufi B

BoAoeMax cne.4yer oxr.rAarb o6pa:oeanur pu6nux cKorrJleHuit s 3oHe oIITI,IMaJIbHbIx

TeMneparyp,6laroupurrHbrx 1.nfl.vx pocra, ril4TaHprfl14pasBvrrvrs,.Ecnu B AaHHsIX Mecrax

o6w"tauus, 3arracbr KopMa cKyAHbr, ro psr6u, coBeprrraJr KparKocporlHble MI{rpaII[LI B

3oHbr, 6orarsre KopMoM, Ho ue6laroupr4rrHbre B [JraHe reMneparypbl, cnoco6nrr
coxpaHrrL orHocHTeJIbHo Bbrcorr,rfi rerrrn pocra v pa3Bvrrurq. B salcrroqeHue MoxHo
noAtrepKHyrb, rrro npu err6ope Mecr o6nralaus. AoMr4Hr4plrolr)rro ponb, BepotrHo, 6y4er
r4rparb reM[eparypa cpeAbr. OAsaro orc]'TcrBr,re KopMa Moxcer BHocLITb HeKoropble

KoppeKTprBbr B Ar.rHaMuxy us1npaeMbrx reMneparyp (nepeufi onrn), nu6o ssrsblBarb

KparKoBpeMeHHbre Mrfparlr{H B 3oHbr, 6orarrre KopMoM (nropoft onur). flonyrenusre
SKcnepr{MeHTaJrbHbre AaHHbre MoryT 6rrrr ucrroJrb3oBaHbl npu orITI{MI{3aIII4I{ MeroAoB

Bbrpar[nBaHr4r MonoAr,r oKyHeBbrx pu6 B ucKyccrBeHubrx ycnoBl{f,x LIJII,I cocraBlrenm
nporHo3a noBeAeHr{.rl u pacnpeAereHl4s prr6 e ecrecrBeHHblx ycnoButx.

BbrBotrbl
1. llocreneHHoe nepeMeuleHr{e KopMoBbrx opraHrr3MoB Ir3 3oHbI TeMneparypHoro

o[Tr.rMyMa e 6oree Hu3Kyro reMneparypy nprrBoArrr K HeKoropoMy cHIrxeHLIIo sHaqeHl4fi

OI,IT y MonoAr{ oKygr.

2. IlepeveqeHr4e KopMa B 3oHy reMrreparypbr Bbrrrre ofrrlrMtulbHoft, nnrors 40
cy6lera-nrHbrx 3HaqeHufi, ue Bbr3brBaer xarzx-nz6o 3HaqureJIbHbIX Ir3MeHeHrrft e OIrIT
ceroJrerKoB oKyHt.

3. flpu nu6ope rrrecr o6uraHr4.f, reMneparypa npeAcraBnser 6oree sHaql,Irr,{stfi

Qarcrop Anq MonoAI,I oKyHt, HexeJII{ Harllque KopMa LI ero paclonoxenl,Ie.

4. B rpa,uueHTHbD( ycnoBlrfi cpeAbr MonoAb orgftu, 6naro4apr xopouo pasnrtofi
aAarrraqr{oHnoft cnoco6socrr,r, Moxer nrlTarbcs ra"lre B 3oHe cy6leralrnofi reuneparypbr,
coBepllltu KpaTKocporlHble KopMoBLIe MI4rpaIIulI H Bo3Bpauascb B 3OHy onTllluryMa.

Pa6ora BbrnoJrueHa B paMKax llporpavrurr OrAereszs 6lrororuilecKl,Ix uayr PAH
<<EuororuqecKlle pecypcbl Pocczu>.
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DISTRIBUTION OF THE RIVER PERCH PERCA FLUVIATILIS
IN A TEMPERATURE, GRADIENT DEPENDING ON A FORAGE SITE

O 20ll y. A.K. Smirnov, V.K. Golovanov
I.D. Papanin Institute for Biolog,, of Inland Waters, Russian Academy of Sciences,

Borok, Yaroslavl province
The interaction thermoregulatory and feeding behavior in perch fingerlings in
conditions of a temperature gradient is shown. The gradual carry of feed

objects from a zone of an optimum in the party of downturn of temperatures on
10 "C caused small, but authentic decrease of daily average selected
temperatures on 2,5 "C (p<0,05). At the same time displacement of feed

objects in the party of increase of temperatures on 10 "C did not result in
authentic change of thermoregulatory behavior. Thus, the juvenile of the perch
at a choice of habitation is guided, first of all, under the temperature factor.
Key words: the river perch, temperature, thermogradient condition, forage,
selected and finally selected temperature, thermore gul atory behavio r.
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